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NEW WORKS AT BRISTOL. 


So much interest has been taken of late in the con- 
struction of the Royal Edward Dock at Avonmouth, that 
the important works recently opened in the city proper of 
Bristol are apt to be overlooked. The work has been 
carried out in part by the Great Western Railway and in 
part by the Docks Committee of the Bristol Corporation 
under powers jointly obtained in 1897. Three objects | 
have been achieved by the accomplishment of this work. | 
First, the communication between two parts of the city | 
has been improved; secondly, the dock accommodation | 





ings, accommodating 400 wagons, together with two 
running loop lines, have been provided in the triangle 
uear Portishead Junction. Sidings to accommodate 
120 wagons have been laid on the branch to the Ashton 
swing bridge. 

One of the interesting features is the transformation 
of Canons’ Marsh. This district was formerly cathedral 
property, and was a marsh stretching from the cathedral 
walls to what was then the river Avon, but what is now 
the floating harbour. It was little used, although so near 


the centre of the city ; but this was, no doubt, due to the | 
This has all now | 


absence of railway communication. 


has been considerably enlarged; and thirdly, the railway | been changed, and in Fig. 2 is given a plan showing how | 


facilities have been extended. It was in 1809 that the | the ground is laid out. The wharf has been extended in 
New Cut was opened, the river Avon being diverted and no | a westward direction, from E to F—Fig. 1—a distance of 
longer affected by the ebb and flow of the tide. Thisdiver-| about 360 yards, and it has a length now of about 
sion has formed a barrier against direct communication | 835 yards and has a depth of 24ft. of water a'ongside. 
between districts containing thousands of inhabitants, | Two new sheds have been erected and rail connections 


the only direct communication for foot-passengers being | put in, as shown, between the Great Western Railway | 





by the Vauxhall foot-bridge—A on Fig. 1—or by the ferry 
at Rownham—B on Fig. 1. Fore vehicular traffic there 
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Fig. i—NEW RAILWAY CONNECTIONS AT BRISTOL 


The yard itself has accommodation for 600 
| wagons. It has a carriage landing and crane power up 
| to 12 tons. The goods shed is divided into two portions. 

That end nearest the city is the goods warehouse, and 
| the further end is the goods shed. The whole is 540ft. in 

length and 133ft. wide. It is built of ferro-concrete on 
| the Hennebique principle, there being 274 ferro-concrete 

piles, averaging 32ft. in length, in the foundations. The 
| warehouse is 35ft. high, and has a floor area of 35,600 
| square feet. Views of the ground and upper floors are given 
in Fig. 3 and Fig.6, page 12. The goods shed may be seen 
in Fig. 5, page 12. It has a steel and corrugated iron 
roof, with Rendle’s patent glazing. Four lines of way 
passing through the whole of the building, with a platform 
20ft. wide between the two most northern lines, and 
another of similar dimensions between the most southern 
line ard the cartway. Eight electric cranes and three 
electric hoists have been provided. 

The railway—double line—from Canons’ Marsh to the 
Ashton swing bridge will be followed on reference to the 
plan in Fig. 1. In skirting between Hotwells-road and 
| the floating dock at Mardyke Wharf and at Merchants 
| Dock considerable ingenuity has been displayed. The 

line is carried over the two locks between the Cumber- 
| land Basin and the floating harbour by steel bridges, the 
| one over the northern and wider lock—the Junction 
lock—being a swing bridge. 


Fig. 2. 
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The harbour branch continuing line runs, as seen in 
| Fig. 1. between the New Cut and Cumberland-road, the 
| latter having been diverted to make room for the railway. 
| At about five chains from the commencement of the 
| new line it is carried under Cumberland-road. The 
| bridge has a skew span of 55ft., with a steel super- 
| structure formed of two main girders and trough floor- 

ing. The abutments are of masonry, which, owing to 


| 
| 
| Fig. 2—-CANON’S MARSH 
| 


was no direct communication. One result of the new | It joins other new roads constructed by the Bristol | the character of the ground, have been built upon 12in. 
work now about to be described is the construction of a | sanitary authority, and affords excellent carting com- | by 12in. timber piles. As the Ashton swing bridge is 


swing bridge C, which gives direct access between Hot- | 
— on the north side and Ashton Gate on the south | 
side. 

This swing bridge is constructed of two floors, the upper 
being for the public road and the lower for a railway. 
The Great Western Company has constructed a new line 
from its Portishead branch up to the bridge, and thence 
it has made a new double-line railway to Canons’ Marsh, 
as seen in Figs. 1 and 2. Immediately on the north side 
of Ashton swing bridge is a double junction of the line 
for Canons’ Marsh with a new double line by the side of 
the New Cut to join what was the terminus in the float- 
ing harbour of the Great Western Company's harbour | 
branch from Temple Mead station. The harbour branch 
used to end at the sidings marked D, but now there is a | 
double line from the Portishead junction on the Exeter 
main line throughout. This can serve as an alternative 
route, for goods trains at least, between the West and 
north and east of Bristol. Extensive marshalling sid- 


| respectively. 


munication with the city. The areas occupied by the 
two new sheds are about 3400 and 2000 square yards 
They are founded on Hennebique ferro- 
concrete piles, and the beams, columns, and floors of the 


approached the line joins the Canons’ Marsh branch. 
About 200 yards short of the junction ‘a line leads off 
| from the harbour branch extension to the tobacco ware- 


house and crosses the lines leading to the swing bridge, 


| superstructure are of the same construction. The outer | to the cattle pens and new tobacco warehouse—now 


covering of the walls is of corrugated galvanised iron | being erected. As Irish cattle are unloaded at the Cum- 
attached to the ferro-coucrete work by steel angles. | berland Basin they can readily be entrained, and a walk 
Each shed consists of two floors and a flat toof for goods. | of from one to two*miles will be avoided. The foreign 


Two of Stothert and Pitt's electric travelling cranes to | animals’ wharf, although on the north side of Cumber- 


lift two tons have been erected on each shed, and both 
sheds are lighted throughout by the electric light. These 
sheds created favourable comment when _ inspected 
recently by a deputation of fruit merchants from all parts 
of the country. I+ is anticipated that a marked increase 
will arise in the business connected with dried and green 
fruits from the Mediterranean, wines from France and 
Spain, as well as general cargoes brought by steamers. 
The accommodation in the Great Western yard at 
Canons’ Marsh will be appreciated from the plan in 


land Basin, will be in direct communication with the 
cattle pens. An auction ring, slaughter-houses, and chill- 
rooms have been provided by the Bristol Corporation. 
The pens will accommodate 450 heads of cattle. 

The tobacco warehouse erected by the Corporation for 
storing tobacco in bond is 216ft. long, 103ft. wide, and 
100ft. high above ground level. It has eight floors above 
ground level and a basement below, and has a storage 
capacity of 10,000 hogsheads. The walls are of brick, 
and the floors of steel joists, with concrete arches between 
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them supported by cast iron columns. i 
is divided into two compartments by means of a brick 
wallin the centre, communication between the compart- 


The building 


ments being by means of fire-proof doors. The founda- 
tions consist of a series of concrete walls which were 
carried down in trenches to a depth of 45ft. to 55ft. 
below the ground level. A wharf has been constructed 


A second warehouse of similar capacity 

constructed. The 

already in. 
Undoubtedly the most interesting part of the work is 


Fig. 4, and which was constructed by John Lysaght, 
Limited, of Bristol. It is not, however, our intention to 


describe this bridge in detail, as it is the subject of a 
paper which has been accepted by the Institution of Civil 





HARBOURS AND WATERWAYS IN 1906. 
No. I. 





| Southampton. 





















































































Fig 3—UPPER FLOOR OF WAREHOUSE 


Engineers, and which has been written by Mc. W. H. B. 
Savile, A.M. Inst. C.E., the engineer in charge of its con- 
struction under the dock engineer. It must suffice to 
say that it is a double-deck structure. The upper floor 
carries a roadway 20ft. wide and two footpaths 5ft. 6in. 
wide. The lower floor carries two lines of way. All the river 
tratfic has to pass to the north side of the centre pier, 
where the opening has a clear span of 85ft. The view in 
Fig. 4 is taken looking westwards, and down stream. The 
swing span is 202ft. 6in. in length, and it turns either up 
or down stream. Only one vessel in either direction is 
allowed to pass at the same time, and cones are provided 
to control the movements. For vessels down stream the 
north cone —point upwards—is lowered, and for those 
up stream the south cone. The yard on which the cones 
are hoisted is fixed so that it points across the river when 
the bridge is open, and up and down stream when the 
bridge is closed to vessels. This ensures both cones 
being visible from the river when the bridgeisopen. The 
bridge master is in telephonic communication with two 
stations, each about a quarter of a mile distant, one 


_——— = <= 


but when fully loaded allowing for the water required 
under the keel, they will require at least a depth of 40ft. for 
navigation, or 10ft. more than the standard that has been 


| adopted. New York has for some time past contemplated 


the possibility of such a depth being required, the harbour 
and sea channel now being dredged to a depth of 40ft. 
at low water, and it is expected that a depth of 35ft. will 
be attained by the middle of 1907. Last year the Mersey 
Docks and Harbour Board obtained powers to make a new 
entrance at the northern end of their system, which is to 
have the same depth on the sill, but with these exceptions 
and Dover, there is not a single port of importance in 
this or any other country where works have been carried 
out or are contemplated that could admit these vessels at 
L.W.S.T. This subject was fully dealt with in two articles 
in THe ENGINEER of June 8th and 15th last. 


| The Thames. 


The administrative conditions of the Thames have 
survived another year, and the present head of the Board 

















Fig. 4-ASHTON 


above and one below the bridge, whence he receives 
warning at night or in foggy weather of the approach of 
vessels. The mechanism is worked by hydraulic power, 
the engines being in the cabin above the roadway. This 
cabin also acts as a look-out. All the movements of the 

ridge cabin are controlled from the Great Western 
signal-boxes, which are situated one on each side of the 
bridge. 

We are indebted to Mr. James C. Inglis, the general 
manager and consulting engineer of the Great Western 
Railway, and Mr. W. W. Squire, the dock engineer to the 
Bristol Corporation, for the facilities afforded for the pre- 
paration of this notice. 











‘ port more up to date, notice has been given of a Bill to 


SWING BRIDGE 


of Trade has publicly stated that, owing to the numerous 
interests involved and the varying ideas of the shipowners 
and users of the Thames on one hand, and of the bodies 
who at present have control over the river and docks, and 
the fact that although he has had conferences with numer- 
ous deputations, when he could not get any two members of 
any of these to agree with any suggestion the other 
made, he will require another year before he can suffi- 
ciently digest a scheme for the future government of the 
river to bring before Parliament. He threw out the 
suggestion that during this time the Thames Conservancy, 
the Corporation of London, the London County Council, 
and other interested bodies, should endeavour to settle 
some scheme amongst themselves for his consideration. 
Without, however, waiting for any Government scheme, 
in order to bring the facilities for the shipping of the 


Tue past year has marked a further advance in the 
struggle between shipbuilders and harbour authorities 
as to the size of vessels, the provision to be made for 
so that the hogsheads.of tobacco can be unloaded direct | their navigation, and the dimensions and depths of dock 
from barges by means of two electric transporters, which | entrances. It had come to be adopted as an axiom that 
also convey them into the building, whence they are dis- | a depth of 30ft. at low water would satisfy all reasonable 
tributed to the various floors by means of electric lifts. | requirements. This is the depth adopted by the Thames 
is to be | Commission, by the Mersey Docks and Harbour Board 
foundations of ferro-concrete are | for the ultimate depth of the Mersey Bar, and by the 
Tyne Commissioners; it is also the available depth at 
It is the standard depth that has been 
the Ashton swing bridge, of which a view is given in | adopted for all the first-class ports of South America, for 
| the Amsterdam Canal and the Port of Havre, and for the 
St. Lawrence, the future depth of the Suez Canal being 
fixed at 1ft. more than this. The two Cunarders launched 
this year are not only 80ft. longer than any vessel yet built, 





be brought forward next session for extending the accom. 
modation of the Docks and other works. Provision 
is also made in this Bill for enlarged representation in the 
membership of the Thames Conservancy, and for power 
for that body to raise money to be expended in dredging 
—the interest on this to be met by dues on goods—and 
also for power for the regulation of lighters. 

The Thames Conservancy during the year have been 
engaged on the deepening of the channel so as to give a 
depth of 30ft. at L.W.S.T. below Gravesend ; and, pend- 
ing the construction of a new dredger and hoppers, 
accepted a tender from Sir John Jackson to remove halt 
a million yards at a cost of £35,000. 

The scheme for dockising the Thames by making 
barrage near Gravesend appears to have died a natural 
death after a meeting held at the Mansion House at the 
beginning of the year, when a resolution approving of 
the proposal was defeated by a large majority. 





Southampton. 


This port has been getting its share of the increase of 
import and export trade throughout the country during 
the past year, asshown by the Board of Trade Returns, 
Owing to the accident to the Deutschland at Dover, the 
vessels of the Hamburg American line have, at any rate 
for the present, returned to Southampton. Their 
Mexican and Brazil boats have also left Dover for this 
port. The Bullard King, Lamport and Holt, and Nelson 
lines have now made this place their port of call. South- 
ampton, with its land-locked harbour, commodious dock 
system, and large graving docks, has such greater advan 
tages to offer to these large vessels than Dover, that it 
is not surprising that they should make the change. 


Dover. 


The arrangement made by the Harbour Commissioners 
for giving up the Prince of Wales Pier to the Admiralty, 
and in pluce of this widening the Admiralty Pier, and 
constructing a continental station, with Customs House 
examination room, refreshment rooms, and other con- 
veniences for the landing and embarking of passengers 
and goods, has now received parliamentary sanction. 
This Bill, though not opposed, had yet for some special 
| reason to undergo the examination of a Committee, by 
whom it was passed. 

The reclamation scheme and road under clifis to St. 
Margaret's Bay have to be proceeded with at once. 

During the past year there has been a revival of the 
schemes for facilitating the communication between this 
country and France which have been dormant for the last 
quarter of a century. One scheme proposes steam ferry 
boats capable of carrying the trains across the Channel, 
and the other a tunnel under the Channel. The 
tunnel scheme was first brought forward about forty 
years ago, and in 1886 a trial shaft was driven under the 
sea at Dover for a distance of two miles by the South- 
Eastern Railway Company; a trial tunnel was also com- 
menced on the French side about six miles from Calais. 
A Bill has now been deposited in Parliament by which it 
is proposed to incorporate a company for constructing 
two tubes under the Channel, the length being 24 miles, 
and the estimated cost £16,000,000, half of which is to 
be raised in this country and half in France. It is 
calculated that 1} millions of passengers will make use 
of this tube railway in a year. The gross receipts are 
estimated at 14 millions, and the working expenses at half 
a@ million. 


The Mersey. 


The trade of Liverpool continues to grow. The total 
tonnage of vessels using the port, as set out in the report 
ending in July last, was 32,295,712 tons, being an increase 
of 252,988 tons over the previous year. From a state- 
ment made by the chairman at the annual meeting, as to 
the value of the trade done at Liverpool, this amounts 
to 250 millions a year, compared with London, 261 
millions; New York, 221; Hamburg, 196; and Antwerp, 
147. In passengers carried Liverpool shows 274,000 
in the year; London, 23,000; Southampton, 72,000; 
(Jueenstown, 39,000. 





An Act was obtained during the year authorising the 
construction, on the river side north of Bootle, of two 
entrances from the river, each 130ft. wide, with 40ft. of 
water over the sills, and two docks each capable of 
receiving vessels 850ft. long; these entrances, when 
completed, will be the largest in the world, and the only 
locks capable of receiving the two Cunarders last tuilt, 
at low water. The estimated cost of these works is 
44 millions. The land reclamation scheme on the Tran- 
mere shore has been actively proceeded with, and it is 
proposed to make a new dock at Birkenhead 11 acres in 
extent. The dredging at the bar has maintained a depth 
of 27ft. at L.W.S.T. 

Orders have been given by the Dock Board that the 
final stage of the great extension scheme at the south end 
shall at once be proceeded with. Parliamentary powers 
for this extension were obtained in 1898, the complete 
scheme involving a total cost of £3,562,000. The first part 
of the work has been finished some time. The works now 
to be put in hand include the removal of the existing 
graving dock, the extension of the East Quay of the 
Brunswick Dock, making its total length 1800ft., and 
erecting on it for its whole length a continuous single- 
storey shed 150ft. wide. An increased depth of from dft. 
to 11ft. is to be secured over the sills of the docks, 
enabling deep-draughted vessels to pass from one dock 
to the others atall times. The level of the water in this 
system of docks is to be maintained at a minimum of 
80ft. by pumping being resorted to for raising the level 
when required. 


Manchester Ship Canal. 


The revenue of this canal continues to increase and the 
proportionate expense to decrease. At the half-yearly 





meeting in February a statement was made, showing 
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that the net profits for the half-year had increased from 
£76,596 for the corresponding half-year in 1901 to 
£133,502 in 1905. In 1900 the expenditure absorbed 
71 per cent. of the receipts, while in 1905 it only amounted 
to 55 per cent. The half-year ending in July last showed 
a net increase of profit from all sources over the corre- 
sponding half-year of £14,557. During the year the 
lower gates of the Irlam locks were damaged by a 
steamer running into them, and the water in a portion of 
the canal lowered 3ft. The work of repair was at once 
taken in hand by the staff of the canal, and in the course 
of a few days the waterway was again available for traffic. 
The work of increasing the depth of the waterway 
from 26ft. to 28ft. is rapidly proceeding. Between 
Latchford and Manchester this is being done by dredging, 
two large rock-cutting dredgers being in use; below 
Latchford the tidal water is to be raised 2ft. In order to 
provide for the discharge of the Frodsham sewage, this 
has had to be carried by a syphon consisting of two iron 
pipes 3ft. 6in. in diameter under the canal. The two pipes, 
180ft. in length, were fastened together by steel wire netting 
and covered with 5in. of cement concrete, and after being 
made water-tight were floated eight miles from the yard, 
where they were put together, to Frodsham, and success- 
fully sunk into their places. 

Manchester is gradually becoming one of the most 
important food distributing ports of the kingdom. Owing 
to the large import of frozen meat, and the necessity for 
dealing with its disposal rapidly, the company has during 
the year constructed a refrigerating, sorting, and transit 
shed, in addition to the cold storage facilities already pro- 
vided. In this chamber the carcases and other produce 
are landed by electric cranes, which place them on tilting 
bottoms, whence they can be delivered direct into railway 
wagons and carts. Manchester hes also become the 
principal port for the delivery of bananas, which 
now provide a very large trade. Several flour mills have 
been erected in the neighbourhood of the docks; and for 
the delivery of oil in bulk this has become the second 
port in the kingdom. 


The Humber. 


The past year has been a record one for the export of 
coal from the Yorkshire mines. In fact, so great has 
been the delivery at the docks that the railway com- 
panies have had great difficulty in coping with it; and 
plans have been deposited by the companies serving this 
district for powers to construct additional lines. The 
Humber, which has for several past sessions occupied the 
attention of Parliamentary Committees, will pro- 
bably again be the scene of a severe contest between 
the different railway companies having access to it. 
The Lancashire and Yorkshire Railway Company, 
which in the season of 1905 obtained powers to 
become owners of steamers trading to continental 
ports, and which bought up the fleet of the Goole 
Company, has given notice of its intention to apply to 
Parliament for power to extend its system to Wintering- 
ham Haven, on the east side of the Trent, where it 
proposes to construct a dock for dealing with a portion of 
its trade, which now passes through the Aire and Calder 
Docks at Goole, this port being the present easterly 
termination of the railway company. The present rail- 
way system is to be connected with the intended new 
port by a tunnel under the Trent. Meanwhile it is said 
that the Aire and Calder Company, which has for some 
time past been contemplating the extension of its dock sys- 
tem, is about to proceed at once with a small branch dock 
for coaling purposes, and an extension to the west of the 
present docks. The Great Centra] Railway Company has 
also given notices for an extension of its lines to 
Winteringham. 

The contract for the new Joint Dock to be constructed 
by the North-Eastern and Hull and Barnsley Railway 
Companies was let last March to Messrs. Pearson and 
Sons, the approximate value of the contract being stated 
at £850,000. The Act authorising the construction of this 
dock, covering 60 acres, was obtained in 1899, and it was 
to have been completed this year. The tenders received, 
however, greatly exceeding the original estimate, the area 
has now been reduced to 32 acres, and an extension of 
time obtained: up to 1910 under an Act obtained last 
session. The entrance lock is to be 750ft. long, 85ft. 
wide, with 194ft. on the sill at L.W.S.T. and 36ft. 
H.W.N.T. 

The North-Eastern Railway Company is expending 
nearly a quarter of a million of money at its docks at 
Hull in making better provision for the continental 
steamers, both for the landing of passengers and perish- 
able goods. Under the powers obtained last session the 
quay on the river side in front of the Albert Dock is 
being extended, and sheds and warehouses are being 
constructec. The river alongside is being dredged so as 
to afford 16ft. at low water. When completed this quay 
will have a length of about half a mile with a width of 
90ft., and is to be provided with electric cranes for dis- 
charging the cargo from the steamers, appliances for 
coaling, and a passenger station. The entrance to the 
William Wright Dock is also to beswidened from 50ft. 
to 8Oft. 

At Grimsby, in July last, the ceremony was performed 
of cutting the first sod of the new docks at Immingham 
under construction by the Great Central Railway Com- 
pany, for which the Act was obtained in 1904. The con- 
tract for this work was let to Messrs. Price, Reeves and 
Wills, the contract amounting to over a million. The 
water area of the dock is to be 40 acres, the entrance 
lock 850ft. long and 90ft. wide, with 28ft. over the sill at 
L.W.S.T. and 44ft. at H.W.N.T., the depth of water in the 
channel being from 30ft. to 40ft. at L.W. Provision is to be 
made for the discharge of cargoes from. the continental 
steamers at landing-stages in the river, to save the delay 
of entering the dock. This new dock is to be laid out to 
deal with the additional export of coal due to the develop- 
ment of the mines along the Lancashire, Derbyshire, and 
East Coast Railway, which has been acquired by the 
Great Central Company, 














The Tyne. 


The reconstruction of the North Pier at Tynemouth 
has been making satisfactory progress, notwithstanding 
the heavy gales last spring, when damage was done to 
the works estimated at from £20,000 to £30,000. The 
last foundation block was laid in July, the first having 
been placed in position in April, 1901. The new pier 
consists of concrete blocks, the largest of which weighs 
over 40 tons, laid on a bed of hard shale at a depth of 
20ft. below the old pier. The new pier is 1500ft. in length, 
and with the old work extends 3900ft., the width of the 
entrance being 1180ft. It is expected that the works will 
be completed by the end of 1907. 

The Tyne Commissioners have decided to increase the 
navigable depth of the channel of the river, so as to give 
80ft. L.W.S.T. and 41ft. H.W.N.T. from the sea to the 
Northumberland Dock, and 25ft. from there to Newcastle, 
at an estimated cost of £460,851. 


Hartlepool. 


At this port the North-Eastern Railway Company has 
in hand a comprehensive scheme of dock extension by 
which the entrance is to be widened and extended; the 
Harbour Commissioners having also decided to deepen 
the entrance channel from 13{t. to 20ft. at L.W.S.T. and 
34ft. H.W.N.T. The old harbour is to be deepened so as 
to give 24ft. at L.W.S.T. A new entrance 70ft. wide, with 
a depth of 30ft. on the sill, is to be made into the North 
Basin; the graving dock is also to be widened and 
enlarged. An entrance 80ft. wide is to be made through 
the present fish quay into the slake, which is to be 
dredged so as to give 24ft. L,W.S.T. Further provision 
is to be made for the fish trade, which is rapidly growing. 
The coal staiths are being strengthened to admit of 20- 
ton wagons, and additional staiths are to be erected. 
The works are being carried out under the direction of 
Mr. T. M. Newell, the railway company’s dock engineer. 
An illustration of the docks showing the intended alter- 
ations, with a description of the works, was given in THE 
ENGINEER of June 29th last. 


Other East Coast Ports. 


At Lowestoft a new dock for fishing vessels was opened 
during the year, giving an additional dock area of about 
9 acres, and 1600ft. of landing space. 

At Southwo!d the harbour at the mouth of the river 
Blythe has been sold by the Corporation to a company 
interested in the herring tishery. Itis stated that £50,000 
is to be expended in adapting the harbour so as to give 
accommodation to 300 boats engaged in this fishery. ‘The 
Treasury have consented to make a grant of £15,000 
towards the cost, on the ground that the improvement of 
this harbour will be for the national advantage. 

Whitby Harbour, which for some time past has been in 
a decaying state, owing to the entrance being blocked up 
by sand-banks and other causes, has, under an Act of 
Parliament, been transferred from the Harbour Com- 
missioners to the Urban District Council, who, acting on 
the advice of Mr. Sandeman, C.E., propose to lengthen 
the east and west piers, and carry them 500ft. further out 
to sea into 7ft. at low water, and beyond the littoral 
drift of the sand, at an estimated cost of £75,000. 
Towards this sum the Board of Trade has agreed to con- 
tribute one-third, on the ground that, with a_-reliable 
entrance, Whitby is well situated as a harbour of refuge, 
especially for the fishing boats. The depth proposed, 
however, would only make this a tidal harbour. 

At Seaham there seems to be some difficulty in rough 
weather attending the navigation of the harbour which 
was opened last year. The situation is very exposed, the 
harbour being formed by two piers extending out from 
the coast into the North Sea. 

At Warkworth a scheme has been proposed by Mr. 
Sandeman, C.E., for improving the harbour by extending 
the South Pier 240ft. seaward, and deepening the water 
over the bar 2ft. Two large graving docks are to be 
constructed by Smith’s Dock Company on the Tees near 
Middlesbrough, one 550ft. long, and the other 450ft. long. 
The designs have been got out by Mr. J. Mitchell Mon- 
crieff,-and the contract let to Sir John Aird and Co. 





SOME EARLY CONTINENTAL MACHINE TOOLS. 


Wer collect below from various sources drawings and 
descriptions which illustrate the early history of the art of 
machine tool making on the Continent. 

The invention of the slide rest is usually attributed to 
Maudslay, but although this illustrious inventor undoubtedly 
—together with the equally renowned Joseph Bramah—was 
responsible for the perfection of this element of the modern 
machine tool, yet long previous to this the germ of the in- 
vention is to be sought in the pages of the scientific treatises 
published by French and German authors, and the unpro- 
vised devices of continental amateurs. Thus, in Fig. 1 we re- 
produce from the curious old volume entitled ‘‘ L’Art de 
‘Tourner en Perfection,’’ by Le Pére Charles Plumier (Reli- 
gieux Minime), published at Lyons in 1701, a description of a 
method for cutting a thread on a mandril for a lathe in 
which the tool is retained stationary, either by a notch cut 
in a wooden block or two pins inserted therein. In this rude 
arrangement we have the germ of the guide principle so well 
laid down by Sir James Nasmyth. Following this we find 
a further improvement—see also Fig. 1. Here the wood block is 
provided with a metal frame, which is adjustable by bolts at 
the two sides for height, and has a longitudinal slot. In this 
a clamp with a set screw is free to slide, holding the tool at 
any desired point. Somewhat similar is another ingenious 
device, which represents a method of holding a hand tool 
in any rigid position. This is described by Johann 
Martin Teubers in his work entitled ‘‘ Dreh-Kunst,’’ 
published at Regensburg 1740. Here the tool can be 
clamped by thumb screws as shown. It is very singu- 
lar that neither of these old authors describe anything 
like a slide rest. Holtzapfiel considers this due, first, 
to the intermittent action of the pole lathe, which was 








the only kind in use at this date, the foot treadle and wheel 
being very seldom made use of, although described by 
Plumier and others ; and, secondly, to the defective character 
of the tools and methods of these early times and the diffieul- 
ties of construction consequent thereon. 

Turning, however, to Bergeron’s exhaustive ‘‘ Manuel du 
Tourneur,’’ published in Paris in 1792 and 1818, we find 














Fig. 1—EARLY TOOL RESTS 


several forms of slide rest described, the increase in popu- 
larity of the art and improved construction having brought 
the foot lathe with continuous motion into extensive use, 
although still largely confined to wealthy persons of private 
means and scientific experimenters. In Fig. 1 we show the 
next distinct advance. Here the lower part of the rest con- 
sists of the clumsy wooden block as before, with a rectangular 

















Fig. 2—EARLY COMPOUND REST 


metal frame mounted thereon, and adjustable for height as 
in Plumier’s deyice ; but now the frame is provided with a 
screw driven by a large wooden pulley which receives a band 
from an overhead motion. Here is, most undoubtedly, one 
of the earliest examples of a self-acting arrangement for the 
tool. The same author also shows the rest just described, 





Fig. 3-EARLY SELF-CENTERING CHUCK 


but with an upper slide, and with a winch handle in lieu of 
the pulley. Further on we find the complete compound slide 
rest shown in Fig. 2, this being entirely of metal, and fur- 
nished with an elevating screw with a capstan head for the 
purpose of giving a finer adjustment for height. It will be 
observed tnat the upper slide is moved by a knob, and at the 


















































Fig. 4—BESSONS SCREW-CUTTING LATHE 


end of the lower slide a dial is mounted on which the amount 
of traverse could be read off by a pointer fixed to the end of 
the operating screw. Here is then the first, or probably 
nearly the first, application of a micrometer for adjustment. 
These early continental rests were constructed of brass, as 
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being a metal easier to work with the limited resources avail- 
able than iron, and there is at present a very complicated 
ornamental lathe of German manufacture of about this period 
-—1818—to be seen at the South Kensington Museum, wherein 
brass is largely employed. This lathe has a compound rest 
very similar to that just described. 

Many interesting items may be found in the pages of 
Bergeron’s valuable work, particularly the later edition of 





1818. We find, for example, that even at this date a uni- 
versal chuck was employed. From Fig. 3, which shows this 





called—is held up to its work by a frame fitted with counter- | 
weights and a foot stirrup by which it can be disengaged by | 
the operator. Had a better means been employed than the | 
pulley and cords, it is possible this lathe might have | 
approximated to a really serviceable machine; as it 1s it bears 
marks of great ingenuity, the author being aware that screws | 
could be cut on conical or oval forms, as he describes the 
lathe as :—‘‘ Espéce de Tour en nulle part encore veiie et qui 
n’est sans subtilité pour engraver petit 4 petit, la bis Al’entour 
de toute Figure ronde et solide voire mesmes ovale’’—see 
Holtzapffel, ‘‘Turning and Mechanical Manipulation,”’ 


| Vol. ii., page 616. 


The next contrivance in order of date for screw cutting is 


| stated on the authority of the above useful work to be that | 
| shown in Fig. 5, and invented by M. Grandjean previous to | 


| 1729. 


This 1s a pole lathe adapted for screw cutting by means | 


| of a rude species of traversing mandril, operated by a rock 


shaft and slotted arm connected to the foot treadle. A 


| curved board or template, shown separately, is stated to be 
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sometimes used instead of the weighted bell crank, but it is 


| difficult to see how either of these devices could give anything 


like a regular traverse to enable screws to be cut. 
Later on, however, we come toa far more workmanlike 
device in the pages of Thiout’s ‘‘Traité d’Horologérie 
Méchanique et Pratique, &c.,’’ Paris, 1741. This is one of 
the old devices for cutting the thread on the ‘‘ fusees’’ used 


| in watches for equalising the strength of the mainspring. Of 


those described in the above work Holtzapffel gives that illus- 
trated, Fig. 6, the preference, evidently with good reason, for the 
machine described is really a miniature self-acting lathe, and 


| it is highly probable that 1t marks the first successful applica- 


tion of change wheels for screw cutting. It is thus described 


| by Holtzapttel nearly in the French author’s words—the 
| inventor’s name is not given :—‘‘ A lathe which carries at its | 
| extremity two toothed wheels ; the upper is attached to the 


| arbor, the clamp at the end of which holds the axis of the 


Fig. S-GRANDJEAN’S TRAVERSING MANDRIL 


| turned by the winch handle. 


partly in section, it will be observed that the closing of the | 
jaws was carried out by a back plate provided with three | 
spiral slots, the jaws being guided by pivoted arms, and | 
passing through slots in the front plate of the chuck struck | 
from the centres, on which the arms were mounted. It will | 
easily be seen that on the back plate—which was geared— | 
being twisted by a tangent screw the jaws were closed on the 

work. They were, in addition, mounted so as automatically 


fusee to be cut; the opposite extremity is retained by the 
centre; the fusee and arbor constitute one piece, and are 
The lower wheel is put in 
movement by the upper, and turns the screw which is fixed 


| in its centre; the nut can traverse the entire length of the 


screw, and to the nut is strongly hinged the lever that holds 
the graver or cutter, and which is pressed up by the hand of 
the workman. Several pairs of wheels are required, and the 
smaller the size of that upon the mandril the less is the 
interval between the threads of the fusee.’’ 

This must have been a very useful little machine, and it is 
singular that the idea does not seem to have occurred to 
those who no doubt saw it in action to carry it into practice 
on a larger scale. 

Leaving turning lathes, however, we find that a really 
successful planing machine was constructed also in France in 
the year 1751 for a purpose which deserves a few words by 
way of explanation. 

In 1682 ‘‘Le Grand Mon- 
arque,’’ Louis XIV., carried out 


| a magnificent system of water- 
| works for the supply of Ver- 


| sailles, the mechanical details 








| structed the well-known com- 
| bination of water wheels and 
| pumps at Marly which have so 


Fig. 6—FUSEE LATHE 


to adjust themselves to the work by being pivoted on the 
guide arms. 

Leaving the consideration of these later developments of 
the lathe, and turning to a point previously noticed in regard 
to theuse of aslide-rest screw driven from an overhead, itshould | 
be understood that this is far from being the first attempt to | 
construct a screw-cutting lathe, which is of much older date. | 
The first idea, as far as can be ascertained, is of French origin, 
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train of gearing shown in the 
hand-wheel for the operator. 

The illustration is trom the plates illustrating Rennie’s 
edition of ‘‘ Buchanan on Millwork, &c.,’’ published by 
Weale, 1841. 

The versatility of the French genius is excellently shown 
by the twonext illustrations, which, although of comparatively 
modern date, yet really belong to the earlier period of machine 
tool design, The example in Fig. 8 of a steam punching 
machine by M. Cave is very interesting, being in all pro- 


figure connected with a large 


| bability one of the first examples of the direct connection of 
| a steam engine with a machine tool. 


The illustration— 
which is from the same source as the preceding, and dates 
from some time previous to 1841—is fairly self-explanatory, 
It will be seen the steam cylinder is a single-acting one, the 
slide valve being controlled by a hand lever as shown, and 
the action assisted by a pair of heavy fly-wheels. 

It is well known that Sir Jas. Nasmyth’s steam hammer 
was invented by him in 1839, and was actually carried into 

ractice by some French engineers without the inventor’s 
knowledge. Whether M. Cave had this in mind in designing 
the machine just described is perhaps doubtful, but the 
influence of the English invention is plainly visible in the 
next illustration, which is taken from Scott’s ‘‘ Engineer and 
Machinists’ Assistant,’’ 1847, and represents a combined 
steam punching and riveting machine by M. Lemaitre, also 
of Paris—Fig. 9. 

This machine, which is a marked advance on the one 
previously described, also depends for its operation on a 
directly connected steam cylinder, but the motion is not 
continuous, the piston-rod acting on a lever of the first order 
operating the punching and riveting slide. Another remark- 
able feature is the provision of a ‘‘ holding up’’ device to 
keep the plates tightly together while the rivet is being closed. 
This is operated by a supplementary steam cylinder of 
smaller size acting on the longer of the two levers shown in 
the illustration, and thereby on a ferrule or sleeve through 
which the riveting set passes. A reference to the sectional 
sketch will enable the action to be understood. 

It will be observed that the punch is hinged to turn back out 
of the way when not in use. The inventor also made use of a 
very clever marking device—which is not shown in thesketches 
—to ensure correct spacing in punching holes, which is very 
similar to the means at present employed on ‘‘ gang’’ or 
multiple punching machines in this country. 

Like the previously described machine, the two steam 
cylinders are both open-ended and single-acting, the valves 
being operated by hand levers connected as shown. The 
inventor likewise employed a simple but very ingenious 
arrangement to rivet long tubes of small diameter, which 
may be thus described:—In this case the ‘‘dolly-bar’’ or 
anvil was hollow, and through it passed a long rod forged at 
its extremity to the shape of a long wedge, which acted on a 





of which were entrusted to the 
celebrated Rannequin, whocon- 





often been described. The pump 
barrels were made of wrought 
iron, and at a later date— 
viz., 1751—when repairs were 
being carried out, Nicholas 
Forg, by trade a clockmaker, 
devised the very simple but 
practical machine shown in 
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Fig. 7~FORQ’S PLANING MACHINE, 


being embodied in the very clever but imperfect machine | 
described by its inventor, Jaques Besson, in his book, ‘‘ Des 

Instruments Mathématiques et Méchaniques de Inventées, | 
par Jaques Besson,’’ 1569. Holtzapffel describes this curious 
machine thus —Fig. 4 :—‘‘ The tool is traversed alongside the 
work by means of a guide screw, which is moved simul- 
taneously with the work to be operated upon by an arrange- 
ment of pulleys and cords. . . .’’ It will be noticed that | 
the guide engaging with the leading screw—if such it can be ' 


1751 


Swain 


Fig. 7, for the purpose of planing the interior of the barrels. | 

This machine, the construction of which is almost self- | 
explanatory, consisted of a sliding table similar to the 
modern planing machine, on which the work was secured, 
and which was drawn to and fro by a windlass operated by a 
spur wheel only geared on half its diameter—which thus 
acted as a stop to limit the traverse of the table, very similar 
to some of the early planing machines with chain and 
mangle-whee] motion, This half wheel was operated by the 
































Fig. 9—-LEMAITRE’S STEAM PUNCHING AND RIVETTING MACHINE 


plunger passing through the rivet die, and thus pressing up 
the rivet simultancously as the set was closed onit. The 
connections are not shown in the drawing given by Scott, but 
he states that the steam cylinder, when the machine is used 
with this device, acts on both the long rod and theslide, hold- 
ing the set at one and the same time, consequently it bears a 
strong resemblance to machines of later date employed in 
this country, It may be added that the rivets were fed from 


the top. 
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ELECTRICAL ENGINEERING, 1906. 





THERE has been decidedly more business done in 
electrical engineering during the past twelve months than 
in the year 1905, but competition has been so keen that 
profits have been cut to the lowest possible figures. We 
hope, however, that profits may improve in the year 
which has just opened. 


Electrical Power Supply Schemes, 


The production of energy upon an immense scale at the 
lowest possible cost is now the chief problem, and the 
various uses to which the energy is afterwards put have 
become of subsidiary importance. The London County 
Council General Powers Bill was passed last year; it 
included powers to wire private premises, and to supply 
fittings for consumers. ‘lhe Council has now applied for 
powers to generate and supply electricity over a vast 
area, comprising not only the County of London, but 
adjoining districts also. This will mean an expenditure of 
many millions of capital, and the Finance Committee of 
the Council have already expressed serious doubts about 
the financial aspect of the scheme. 

Another vast scheme for which the subscription of very 
large capital has been invited is the project known as the 
Victoria Falls Power Scheme. It is proposed to generate 
about 50,000 horse-power by hydraulic turbines at the 
Falls, and touse this to produce electricity at high tension 
and transmit this energy about 700 miles to the Rand, 
and there to form a huge hydraulic accumulator as a 
reserve storage sufficient for twelve hours. In the ordi- 
nary way the high-tension current would be transformed 
down and used for driving motors, but if any accident 
should happen to the line the stored water would be used 
to actuate turbines at the Rand. As a stand-by in case 
of a longer breakdown, a steam plant of 20,000 horse- 
power would be erected at the Rand itself. It appears 
very doubtful whether power can be delivered to the Rand 
from the Victoria Falls at as low a cost as it can be pro- 
duced direct from coal at the Rand itself, and the scheme 
has various features which some engineers are unwilling to 
endorse. 

The North Wales Power and Traction Company, 
Limited, has completed the Snowdon hydro-electric 
power station, and is now supplying power. Pipe lines 
have been laid and a fall of 1100ft. obtained. There 
are now four 1500 horse-power twin Pelton wheels 
installed. These are coupled direct to three-phase alter- 
nators, which generate electricity at 10,000 volts, and at 
50 cycles per second. Overhead transmission lines supply 
the current to slate quarries and other works. 

The Lancashire Electric Power Station at Radcliffe 
was Officially opened near the end of 1905, and last year 
current was supplied to a large number of consumers. 
The parliamentary powers obtained by the company cover 
an area of 1200 miles, containing 18,500 factories, 700 
quarries, blast furnaces, collieries, &c. The municipal 
areas of Liverpool, Bootle, Manchester, Salford, and 
Bolton are all excluded. At present there are installed 
four Curtis turbo generators, each of 2000 kilowatt 
capacity, and these supply three-phase current at 10,000 
volts and 50 cycles per second. 

The London County Council's Greenwich generating 
station—see Supplement—was opened in May last. It 
occupies a site of about 3} acres, with a river frontage. 
At present it contains twenty-four Sterling water-tube 
boilers and four generating units, each consisting of twin 
quarter-crank Corliss engines driving 3500-kilowattthree- 
phase alternators producing current at 6600 volts and 
25 cycles per second. Complaints have been made that 
the work at the Greenwich Observatory has been seriously 
interfered with by the heated air and smoke rising from 
the new station. 


Municipal Trading. 


The question of municipal trading came very much to 
the front last year, and it will doubtless attract still more 
attention in the present year. In the case, Attorney- 
General v. the Lord Mayor and Corporation of Man- 
chester, it was stated that the Corporation had statutory 
powers to carry parcels as well as persons on their tram- 
cars, but they had, in addition, set up carts and horses for 
the ed and collection of parcels at a distance from 
their tram lines. The action was brought by a carrier to 
obtain an injunction against the Corporation, and he won 
the case, but got only half his costs, the judge holding 
that the Corporation had the right to carry the parcels on 
the trams, but not to use horses and carts to deliver 
them. 

From a report upon the financial condition of the 
electric tramways in the State of Massachusetts, it 
appears that in 1905 there were 102 companies, of which 
48 paid no dividend at all, only 22 paid more than 5 per 
cent., while 11 paid 4 per cent. or less, owing to the 
heavy cost of rail and track maintenance. Our British 
Board of Trade returns show that municipal undertak- 
ings state that they have handed some £210,000 over to 
the rates as profit; this would be equivalent to about 
0°86 per cent. upon the capital cost of the works. Much 
attention has been directed to the manner in which the 
tramway accounts of the London County Council are 
handled, and reasons for believing that the tramways are 
not financially successful are not lacking. The motor 
omunibuses appear to compete strongly with the tram- 
ways, so that the prospect is not particularly bright for 
the municipal tramway undertakings, and where the 
initial cost of the lines is so high as in London the omni- 
buses have still more in their favour. The West Ham 
Corporation electric undertaking forms another interesting 
example. 

The Local Government Board was asked to sanc- 
tion a further loan of £62,000, and at the inquiry the 
inspector elicited the information that the net loss from 
the beginning of January, 1899, to March, 1905, had been 








£5206. There was no depreciation fund, the trading was 
unremunerative, in spite of a supply to an extensive tram- 
way undertaking, the rates were 10s. 8d. in the pound, 
and the total indebtedness of the Borough of West Ham 
was £3,018,000. 

At Stoke Newington the new supply undertaking 
belonging to the Borough Council takes energy in bulk 
from the North Metropolitan Electric Supply Company 
upon a thirty-six years’ guarantee. The Borough Council 
bears the capital costof the whole scheme, but the supply 
company bears all the expenses of running and mainten- 
ance, and takes the revenue. At the end of the period 
the Council can take over the station or leave it in the 
hands of the supply company, whichever course may 
appear the more desirable. The station has no genera- 
tors at all, but merely receives the current in bulk at 
10,000 volts, and transforms the pressure. The Lanark- 
shire County Council has erected a combined electricity 
works and destructor plant. At Buncrana, Co. 
Donegal, a water-power plant has been put down with 
turbines of the Leffel type, with 60ft. head of water, and 
as a stand-by a suction gas plant has been installed. At 
Mansfield the new electricity and refuse destructor works 
have been considerably enlarged for a lighting and tram- 
= load, the tramways having only recently been com- 
pleted. 

At Gillingham, near Chatham, there was a branch 
generating station, and that was taken over by the Urban 
District Council and remodelled. Now a high-tension 
supply at 2000 to 2200 volts with three-phase current has 
been commenced, and this current is delivered to nine 
sub-stations, where it is transformed to 100 volts for one 
part of the area, and to 230 volts in the new portion. 
The Southwick power station belonging to the Brighton 
Corporation was opened by the Right. Hon. John Burns 
last year and cost £350,000 ; the site is between the sea 
and Shoreham Harbour, and the building will accommo- 
date about 16,200 kilowatts of plant, of which only about 
one-third are at present installed. 

Works of such different character as collieries and 
flour mills are finding it more economical to employ 
electric driving than steam plant. The Aberdare Collieries, 
belonging to the Powell Duffryn Company, have put down 
a private power station generating current at 3000 volts, 
three-phase, at 50 cycles per second. The output of coal 
is about 2} million of tons per annum. 

At the Co-operative Society’s Flour Mills, Dunston-on- 
Tyne, a private steam plant has been removed, and 
electricity is taken from the County of Durham Electrical 
Power Distribution Company, Limited. The steam plant 
displaced was of about 2000 horse-power, and now three- 
phase motors do all the work ; the current is received at 
6000 volts, and transformed at the mill to 440 volts. As 
the mill works 144 hours per week a very good load factor 
is obtained. 


Foreign Developments. 


Glancing now at what has been done abroad, we may 
refer to the transmission of power to the city of Lyons. 
Electricity is generated at Moutiers and transmitted by 
direct-current at 60,000 volts to Sablonniéres, where 
energy at 26,000 volts on the three-phase system is also 
received from four other generating stations, and the 
whole is transmitted to Lyons, and there transformed to 
600 volts pressure for traction and other purposes. For 
Milan two projects were carefully examined by Signor 
Motta, of the Milan University, and he gives the pre- 
ference to three-phase transmission at 60,000 volts over 
the direct-current at 150,000 volts. The distance for 
transmission is 93 miles. In the province of Quebec the 
Shawinigan Water and Power Company now uses the 
Shawinigan Falls, and delivers current at 50,000 volts to 
a distance of 90 miles. On the Rhine a railway has been 
built from Bonn ‘to Cologne, 17 miles in length, and is 
worked with direct-current at 990 volts ; it connects with 
the existing tramways in the two towns. 

At Johannesburg the generating station is now at work, 
and the inner area is supplied with direct current at 230 
volts for lighting, and for motors up to 3 horse-power, 
and 460 volts for larger motors. In the outer area single- 
phase current at 200 volts and 50 cycles is supplied for 
lighting, and motors up to 1 horse-power, and at 400 volts 
for larger motors. The generators are driven by gas 
engines. In Western Australia considerable progress is 
being made. At Perth the Gas and Electricity Company 
has changed the supply of electricity to high voltage, it 
generated last year 2} million units, and received £45,000 
for the sale of electricity alone. At Fremantle the first 
two sections of the municipal tramways were started in 
1905, and last year the work was completed. The 
generating station supplies current for lighting also. At 
Niagara Falls the size of the units has steadily increased, 
and those last installed in the power stations of the 
Canadian Niagara Power Company and the Ontario Power 
Company are each of 10,000 horse-power and upwards. 
Some are arranged with vertical shafts, and others 
with horizontal shafts. In Norway there is a number 
of falls which could be used fur the production of electric 
power, and the Norwegian Government has passed a law 
to prevent the rights to the use of waterfalls from falling 
into the hands of speculative foreigners, whose only aim 
is to gain concessions at a low price, and then make 
large profits by disposing of the concessions to public 
companies, whose capital would thus become unnecessarily 
inflated. It should always be borne in mind that in 
England, with coal at not more than 12s. per ton, and 
ample facilities for obtaining condensing water, electrical 
energy can be retailed to small consumers at 1d. per 
unit; and to large consumers with a favourable 
load factor the price can be reduced to 0°5 to 0°75d., and 
it would be difficult for water-power plants to compete 
favourably with these figures. 


Electricity on Railways. 


In the railway world we find that a good deal has been 
done. The new tube from Baker-street to Waterloo was 





opened last March, and has been working satisfactorily 
since, although the number of passengers has not been 
so great as was expected. The last new tube from 
Piccadilly to West Brompton was largely advertised, and 
it was opened just before the close of last year, so 
making a new connection between the West-End and the 
centre. The Great Western Railway Company has now 
completed a fine generating station at Park Royal, 
beside its new line to High Wycombe; the energy is 
generated at three-phase current at 6300 to 6600 volts, 
with 50 cycles per second. In the sub-stations the energy 
is transformed to 630 volts direct current for use in the 
conductor rails, and also by static transformers to 220 
and 110 volts for electric lighting. Upon the Lancashire 
and Yorkshire Railway Company’s Liverpool and South- 
port electric line the daily train mileage has increased 
from 1900 to 3000, the number of trains between Liverpool 
and Southport from 36 to 70, and the additional local 
trains between Liverpool and Hall-road have been in- 
creased from 36 to 60 per day. Besides these there are 
53 trains in the day between Liverpool and Ain- 
tree, and 10 through trains in the day each way between 
Southport and Dingle. Thetime of the journey between 
Liverpool and Southport has been reduced from 54 to 
37 minutes, and between Liverpool and Hall-road 
from 25 to 17 minutes. The improvement in the electric 
service over the old steam service is therefore very marked. 
The Midland Railway Company has constructed a new 
light railway between Burton and Ashby, which is 
worked by electricity from overhead wires. The line is 
114 miles long and the power station is at Swadlincote. 
There are at present in use two 240 horse-power three- 
cylinder Diese! oil engines, each coupled to a 165 kilowatt 
550 volts Westinghouse generator. The fuel guarantee 
was 0°45 lb. of oil consumed per brake horse-power hour. 
A secondary battery has been put in to steady the load on 
the engines. 

For the Great Northern and City Railway new steel 
coaches have been built by the Brush Company. These 
are 49ft. 6in. long, over the platform, and each is equipped 
with british Thomson-Houston motors. Upon the Metro- 
politan Railway also some of the more recently built 
steam train carriage stock has been altered and fitted up 
for electrical working. 

The british Board of Trade returns show that in the 
United Kingdom there were, at the end of the year 1905, 
about 140% miles of railway worked solely by electricity, 
and 1704 miles partly so worked. 

The electric hghting of railway trains has occupied the 
attention of numerous inventors, and the modern fittings 
are far more satisfactory than the older forms. The 
Great Western Railway Company has during the past 
year used the Leitner-Lucas system of self-contained 
dynamo and battery upon an experimental train. The 
whole of the apparatus was locked up and sealed, and ran 
for three months between London and Penzance without 
the slightest attention even for lubrication or adjustment 
of the brushes. During this period the train had travelled 
25,000 miles, and the apparatus was found to be in perfect 
order at the end of the long run. Several railways in the 
United Kingdom are also using the Vickers-Hall train- 
lighting apparatus, which consists of a dynamo driven off 
the axle and provided with two batteries. 

A new railway is now being worked by single-phase 
electric current between Spokane, Washington, and several 
neighbouring towns. It is about 106 miles long, and the 
Westinghouse system is used. The locomotives are 
designed to work with direct current at 600 volts from 
certain existing lines, and also with single-phase alternat- 
ing current at 6600 volts. 

The New York Central and Hudson River Railroad has 
been electrified from the Grand Central Station, New 
York, to Croton, a distance of 35 miles, and from Mott 
Haven to White Plains, a distance of 19 miles, anda very 
interesting system of electrical signalling has been 
installed. 

Electricity has replaced steam for traction purposes 
upon about 41 miles of the suburban division of the Long 
Island Railway around Long Island City, and at the 
generating station Westinghouse-Parsons turbo gene- 
rators, of 5500 kilowatts capacity, are employed. 

At the Milan Exhibition, the Finzi-Gadda single- 
phase line, connecting the two parts of the Exhibition, 
aroused great interest. The length of the line was only 
1600 yards, but the steepest grade was 1 in 30, and the 
trolley pressure 2000 volts, with 15 cycles per second. 

Locomotives have been built at Oerlikon for the 
Seebach—Wittengen line, near Zurich. The supply will 
be by single-phase current, at 15,000 volts, and 15 cycles 
per second, reduced in the locomotives to 600 volts. It 
is said that these are the first single-phase motors of so 
large an output as 200 horse-power for railway working. 


Light Railways and Tramways. 


In the department of light railways and tramways a 
great deal of electrical work has been done. The London 
County Council has laid the new lines across West- 
minster Bridge and along the Embankmen: as far as 
Blackfriars Bridge, and opened the subway below Kings- 
way, and trams are now running. Many other new lines 
have also been opened. The finances of the tramway 
department have given rise to a great deal of discussion, 
and it is stated that the Council has treated the cost of 
street widening and improvements in a manner quite 
different from that in which these items would have been 
dealt with if a private company had been working the 
lines. Out of £4,500,000 spent upon street widenings and 
improvements it is stated that only £377,000 has been 
charged to the electric tramways, and for Mare-street, 
Hackney, only £482 was charged to the tramways 
account out of a total expenditure of £576,100. The 
public was led to believe that all such costs were equally 
divided between the local authority, the county fund, and 
the tramways account. 

The London United Tramways Company was the first 
to carry an electric tramway across a Thames bridge at 
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Kingston, and its new work comprises 19 miles of 
single track upon 10} miles of route, of which 5} miles 
lie in Kingston and Surbiton. All these lines were opened 
for traffic last March. A sub-station has been built at 
Kingston, and some large new plant added to the Chiswick 
power station. 

In Lincoln the tramways have been electrified upon a 
new surface contact system, known as the “G.B.,” which 
was tried experimentally two years ago at Ilford. Three 
railes of single track have been put down in the city, and 
running began last January. Non-magnetic manganese 
steel is used for the crossings, and the cable is laid in 
pipes below the centre of the track. We understand that 
cars have been run at a speed of 20 miles per hour, and 
the contact found to be still efficient. 

In Belfast the tramways were formerly in the hands of 
a private company, but all rights were bought by the 
Corporation for the sum of £364,448, and they have relaid 
and electrified the lines. The price paid for the work 
was £543,404 ; all the lines are double, and over 80 miles 
have been completed. The special track work was made 
by the Lorain Steel Company of the United States, and 
there are three sets each of 1000 kilowatts generating 
the current for the tramway working, for which overhead 
wires are used throughout. 

A line has been recently opened connecting Dundee to 
Broughty Ferry and Monifieth. There are 5} miles of 
route and 93 miles of single track, which all belong to the 
Dundee Corporation. At South Shields the Corporation 
have electrified the tramways upon about 6} miles of 
route, chiefly double track, and a service of electric tram- 
ways has been opened between Bexhill and St. Leonards. 

A new light railway worked by electricity was opened 
last year between Bexley Heath and Dartford and Horn’s 
Cross. Its length is about 6} miles. 

The Romapuc system of easily renewing tram rails has 
been tried. The top portion of the rail is separate, and is 
clipped on to the fixed rail by a special machine, which 
could also be used to cut off worn top parts in case 
renewals were needed. 

At Wellington, in New Zealand, there are now 21} miles 
of tramways worked by electricity on a 4ft. gauge, and a 
complete generating plant has been put down for the 
tramway service. 


Electrical Haulage on Canals. 


The use and improvement of canals is now receiving 
more attention, and considerable experimental work has 
been carried out on the Erie Canal, but without very 
satisfactory results. A new gear for electrical haulage 
was tried at Schenectady; the apparatus weighed about 
three tons, and is said to exert a pull of one ton. It is 
designed to run upon an I section girder track, and is 
fed with current through a trolley pole working upon an 
overhead wire. The apparatus pulled four loaded boats 
with a total gross load of 839 tons, and the normal 
running pull was 3800]b. at a speed of three miles per 
hour. 


Motor Omnibuses. 


The number of motor omnibuses has greatly increased 
in London and other towns. Early last year experimental 
runs were made with an electrical omnibus, and it was 
attemptei to float the London Electrobus Company, but 
without success. A gearless motor omnibus has recently 
been put upon the road; itis fitted with a four-cylinder 
petrol engine driving a four-pole shunt-wound dynamo, and 
it has a battery of accumulators. The dynamo acts some- 
times as a generator and sometimes asa motor. Several 
omnibuses built on similar lines are now running 
in Paris. 


Electric Lighting. 


Competition between the gas and electric companies 
has caused great attention to be given to the design of 
more efficient incandescent lamps, and the tantalum lamp 
as made by Messrs. Siemens has now an efficiency of 
1‘7 watts per candle-power. The 45 candle-power lamp, 
if supplied with a holophane shade, is said to give 180 
candle-power in a downward direction. The osmium 
lamp was considered to use about 56 per cent. less energy 
than the carbon filament lamp, but the most recent 
improvement seems to be the osram lamp, which is 
stated to use 70 per cent. less energy than the 
earbon lamp. The filament of the osram lamp is 
composed of an alloy of osmium and wolfram—tung- 
sten—and we are informed that an efficiency of 1°22 watts 
per candle-power has been attained. At present the 
Jamps are made for pressures up to 130 volts, but only for 
29 candle-power and upwards. It is somewhat strange 
that we should thus see in the most recent practice a 
reversion to the metallic filament which was used in the 
earliest lamps in the form of platinum, but it must be 
remembered that the metals now used have a consider- 
ably higher melting point than that of platinum. 

The Bastian mercury vapour lamp has also come into 
more favour, and is designed to burn upon any pressure 
up to 250 volts. It uses about one-tenth of the energy 
consumed by the ordinary carbonlamp. Some interesting 
tests of carbon lamps have recently been made, which seem 
to show that for 16 candle-power 200-volt carbon lamps 
costing 10d. each, the useful life may be taken as 1000 
hours, with current at 1d. per unit, and that the useful 
life diminishes to 350 hours where current costs 6d. per 
unit. This, of course, means that at the end of the stated 
number of hours it is cheaper to replace the old lamp by 
a new one than to continue to use the old one. The 
question of grading lamps has been before the Engineer- 
ing Standards Committee. 


Telephones and Telegraphs, 


In the telephone department certain changes have been 
made. Some towns in Great Britain had laid down 
telephone stations at municipal expense, and for some 





years past had endeavoured unsuccessfully to compete 
with the National Telephone Company and the General 
Post-office. Several towns have now realised that they 
are unable to make profits in this branch of municipal 
trading, and that considerable sums of the ratepayers’ 
money have been lost in the experiment. The Corpora- 
tions of Glasgow, Hull, Brighton, Portsmouth, and 
Swansea have been negotiating with the General Post- 
office with a view to the sale of their municipal systems. 
We believe that the Postal authorities have already 
taken over the systems at Glasgow and Brighton. The 
Portsmouth Corporation alleged that they had made a 
profit of £1849 upon the telephones for the year 1905, but 
if due allowance had been made for depreciation, we are 
of opinion that the profit would have been converted into 
a loss. 

To illustrate the rapid growth of the Post-office tele- 
phone service we may remind our readers that the first 
telephone exchange was opened in the City four years ago, 
and built for 14,040 subscribers; already five-sixths of the 
wires have been taken, and the accessions are numerous. 

A Local Governinent inquiry was held last year at 
Swansea regarding sanction to a proposed loan of £7000 
for telephone work, and it was discovered that the money 
had been already spent upon different work. The cost 
of the system was stated to be £27,172 up to that date, 
and the General Post-office authorities had offered £10,000 
less than the amount when invited to purchase. 

In wireless telegraphy considerable progress has been 
made. In Brazil a station was selected at Pinheiro, about 
10 miles from Para, and another at a place called Breves, 
about 100 miles away, and satisfactory communication 
has been obtained, whereas it would have been very 
difficult and expensive to have erected ordinary telegraph 
wires through the thick forests. In German South-West 
Africa the system has been used in the military opera- 
tions. The air lines were elevated to a height of 200 
or 300 yards by balloons or kites, and the equipment con- 
sisted of three two-wheeled vehicles, carrying generating 
plant, apparatus, and stores respectively. The method 
will probably supersede the use of the heliograph in field 
operations. A huge station has recently been erected at 
Nauen, near Berlin, with an iron tower 328ft. high, of 
triangular cross section, each side being 13°12ft. long. A 
portable steam engine, of 35 horse-power, supplies the 
necessary motive power. Messages were received from 
this station by the North German Lloyd steamers for four 
hours every day after departure from Bremen at a maxi- 
mum distance of 1550 miles, and messages were satisfac- 
torily sent and received between this station and 
the one at St... Petersburg, which is 837 miles 
distant. At the Wireless Conference which has just 
ended it was agreed—lItaly alone dissenting—that the 
contracting States should undertake to make arrange- 
ments for wireless telegraphy between their coast stations 
and vessels of all nationalities, whatever system these 
vessels might employ. 

The wireless telegraph tower at Machrihanish, Argyll- 
shire, 450ft. high and weighing 2000 tons, completely 
collapsed early last month in a terrific storm. The tower 
belonged to the National Electric Signalling Company, 
of Washington, U.S.A. Fortunately it fell clear of all 
buildings. 

The Murray auto-printing telegraphic apparatus has 
been installed between St. Petersburg and Moscow, and 
tests were made by transmitting messages there and back, 
a total distance of 800 miles. It was found that sixty- 
three words per minute could be transmitted, whereas 
with the Wheatstone apparatus, using the Morse alphabet, 
only twenty-five words per minute could be obtained. 


Various Uses of Electricity. 


The new buildings of the National Physical Laboratory 
at Bushey were opened last June by Mr. Haldane. 

An interesting instrument known as the Ondoscope was 
invented by Mr. Gehrcke and improved by Mr. Ruhmer, 
of Berlin. Itis used for obtaining the curves of variable 
currents of electricity. 

The Birkeland-Eyde process of making nitric acid is 
proving satisfactory in Norway, and the output is said to 
be about 500 to 600 kilos. of 100 per cent. nitric acid per 
kilowatt-year. At the same works at Notodden nitrogen 
is being taken from the air, and basic calcic nitrate is 
produced. At Poplar the municipal authorities have put 
down an electrolytic hypochlorite plant for the purpose 
of producing a disinfectant for use in the borough. 
Messrs. Siemens and Halske have produced a portable 
ozone apparatus for army use that is intended for the 
sterilisation of water for drinking purposes. The ozone 
is produced by the discharge of high-tension electricity, 
and blown through a long tube filled with nodules of 
porcelain, and into the tubes the water to be sterilised 
is poured. 

The electric smelting of magnetic iron ore has been 
triel at Portland, in Oregon, where an experimental 
furnace, capable of making 1440 lb. of metal per 
twenty-four hours, was quite successfully used, and the 
process seems likely to prove cheaper than the blast 
furnace method for some ores. 

Cooking and heating by electricity have made such 
advances that the whole of the heating, cooking, and hot- 
water service were carried out by electric apparatus upon 
the royal train used by their Royal Highnesses the Prince 
and Princess of Wales during their journey in India, and 
proved successful. Radiators are now made either with 
incandescent lamps or without, and they can be obtained 
fitted with meters, so that the current can be taken off 
any ordinary lighting circuit, but be charged for at a 
lower rate. 

Additional proof has been given of the care which is 
necessary in the use of the Réntgen rays. Mr. J. Hall 
Edwards, the president of the British Electro-Therapeutic 
Society, has for two years suffered from dermatitis induced 
by the use of the rays. The disease showed itself in 
the form of warts to the number of fifty or sixty on the 
back of each hand. Ellis v. Bridge and Co. was a case 





which came before the Courts, and the plairtiff had 
been injured by the application of the rays to the 
abdomen and the soles of the feet, which were badly 
— The jury could not, however, agree upon 2 
verdict. 








SANITARY ENGINEERING IN 1906. 
The Royal Commission, 


The final Report of the Royal Commission on Sewage 
Disposal is not yet published. Year after year, though 
such a pronouncement is urgently needed, we have to 
make this same remark. Moreover, during the present 
year the Commissioners have made no public announce- 
ment, and it is now some eighteen months since the last 
Report was issued. We understand, though, that another 
Report is being prepared, but we do not gather that it is 
to be the final publication. In spite, however, of this 
laxity or inability on behalf of the Commission, sewage 
has had to be disposed of and works have had to be con. 
structed. It is worthy of note that the use of sprinkling 
filters has become more general. It was one of the 
early Reports of the Commission which recognised the 
usefulness of bacterial treatment in a large number of 
cases. Since that time the Local Government Board 
have sanctioned many schemes in which this treatment 
has been employed. Indeed, we understand that 
sprinkling filters are embodied in 90 per cent. of the 
schemes which come before the Board. 


Methods of Disposal. 


A mistake which is widely made is that all kinds of 
sewage are amenable to one treatment. This is very far 
from being the case. A method of disposal which works 
admirably with one sewage may fail completely with a 
similar sewage produced in another locality. The reasons 
for the divergence in action are by no means clear in 
every instance, and it is quite possible that the water 
may have something to do with it. However this may 
be, it is certain that no hard-and-fast rule can be 
laid down. The whole matter is all the more complicated 
because the same works will not always produce effluents 
of the same standard, and this in spite of the utmost 
vigilance. It is, therefore, quite a mistake to regard 
any one system as a panacea for all ills. The actual 
treatment employed must, all circumstances being taken 
into account, be that which will give the best results in 
any particular case. We have often insisted upon this, 
and have drawn attention to the simple methods that 
there are for finding out at small expense which system 
is the best. The leading experts still adhere to land 
treatment as the most efficient for the final operation. 
They hold that for the final purification the bacteria 
working in soil are more efficacious than in any other 
environment. Of course, it happens sometimes — we 
may well say very frequently—that land is not obtain- 
able, or, if it is. it is not of the right kind. This is par- 
ticularly the case with big cities. No doubt all these 
various factors render more difficult the work of the 
Commissioners, but we do not think that the difficulties 
are by any means insuperable. Trades wastes have 
been hitherto a stumbling-block in a number of places, 
but during the year a process has been introduced which 
claims to bring about considerable improvements with 
ammoniacal liquids. Details of it have, however, not 
yet reached us. Interest continues to be evinced in 
the treatment of sewage by the hypochlorites, and 
several installations are now at work, notably that at 
Poplar. 


Sand Filtration. 


We mentioned in cur last year’s article that Caterham 
had decided to filter the efiluent from its new sewage 
works through sand in order to eliminate all bacteria, 
because it was necessary to absorb all the liquid into the 
earth and because the disposal plant was near the 
gathering ground of a water company. The scheme has 
now been sanctioned by the Local Government Board 
and is about to be commenced. The sewage, which will 
be separated from storm water, will be led first through 
a depositing tank, then led upwards through gravel, then 
into contact beds, and will afterwards be sprinkled, the 
effluent being thereafter passed through sand filters. 
Arrangements have been made whereby the liquid will 
be drained from the sludge and dealt with along with the 
other effluent. The results of this installation will be 
looked forward to with great interest. 


The Massachusetts State Board of Health. 


The thirty-seventh annual Report of the Massachusetts 
State Board of Health was issued towards the close of 
the year. It is particularly interesting as recording a 
series of experiments carried out with septic tank 
effluents filtered through sand; with contact filter 
effluents with different filling materials; and with inter- 
mittent, continuous, or sprinkling filter effluents. The 
filling materials used were sand, coke, coke breeze, 
broken stone, and clinker, and the depths employed varied 
from 2ft. 4in. to 11ft. 10in. A noticeable feature is the 
great improvement brought about by double filtration by 
sand. It may be added that the mode of purification 
chiefly used in Massachusetts is filtration through this 
material. The purification effected at Lawrence, where 
the Board’s experimental station is situated, have been 
uniformly high, albuminoid ammonia in the filtered 
effluents ranging from 0°0164 to 0°0717 parts per 100,000; 
oxygen consumed from 0°18 to 0°68 parts—two minutes at 
boiling temperature; and the nitric nitrogen from 2°29 
to 3°07 parts. 


Destructors. 


The use of destructors for dealing with refuse continues 
to increase, and recent experiments tend to show that, 
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in addition to the destruction of the refuse, a very con- 
siderable amount of power may be produced by taking 
advantage of the heat developed during combustion. In 
a case lately brought to our notice, an average of 2°19 lb. 
of water is said to have been evaporated per 1 lb. of refuse 
over a considerable period. Taking 401b. of steam as 
being the quantity required to generate one Board of 
Trade unit, this would mean the production of 122 units 
of electricity per ton of refuse. 


Works Completed or in Progress. 


The great Glasgow works continue to make satisfac- 
tory progress. Leeds has given up the Gateforth scheme 
mentioned in our last article, and has adopted another, 
whereby the sewage is to be dealt withon a site adjoining 
its existing works. Chemical] treatment and primary and 
secondary bacteria beds are to be used. One thousand 
acres of land are being acquired. Devonport has com- 
pleted, at a cost of £55,000, the works for treating the 
sewage of the district to the north and west of its area. 
Huddersfield has a scheme in hand which is to cost some 
£200,000. A 6ft. 6in. diameter main effluent sewer is 
nearing completion, and sixteen circular filter beds and 
electrical distributors are to be installed. The total 
filtration area will be 19 acres, and each distributor will 
have a diameter of 204ft. Ilkeston is spending £27,000 in 
new disposal works. The contract price for the scheme 
of the Western Valleys Sewerage Board, which is half 
completed, is £210,000. The new Derby scheme, includ- 
ing intercepting sewers, pumping station, buildings and 
machinery, sedimentation tanks, percolating filters, storm- 
water filters, &c., is now practically completed, the only 
thing remaining to be finished being some of the inter- 
cepting sewers. The work up to now has cost some 
£235,000. The Dublin main drainage works, which have 
occupied over ten years in their construction, at a cost of 
over £500,000, were formally opened on September 24th. 
Bradford has adopted what is known as the Esholt 
sewage scheme, which embodies the construction of 





detritus tanks, storm-water filters, precipitation tanks, | 


&e., the total cost of the actual works being £955,000. | 


Extensions to the Manchester disposal works at Davy- 


hulme are being carried out at a cost of £487,282, of | 


which about one-half has already been spent. Maid- 
stone’s new works at Aylesford, which include ten perco- 
lating beds, 82ft. in diameter, are being rapidly proceeded 
with. Norwich has a scheme in hand which will involve 
an expenditure of £54,000. 


employ both electricity and suction gas plant for pump- | 


ing purposes, and to construct a 33in. reinforced concrete | 


rising main. The total head will be 90ft. Sheffield is 
improving its existing works, at a cost of £100,000; 
Penrith is spending £35,000; Crossens, £35,000; Swan- 
sea, £47,000; Southend, £95,000; Tamworth, £28,670; 
Longton, £22,500. 
proving its sewage works; Cheltenham, £35,000; and 


Penrith is spending £35,000 in im- | 


Walthamstow, £46,000; and there is a host of other | 


places in all of which expenditure to greater or less 
amounts is being made. 


Work Abroad. 


A good deal of work is going on in various parts of | 
the world. Cienfuegos, in Cuba, is spending £157,655 | 
on sewerage works. Nice is laying out £40,000 in the 
same direction, the sewage being collected and delivered 
into outfall pipes and taken a long way out to sea. 
Cairo is about to carry out extensive sewerage opera- | 
tions, but details are not at present published. Kansas | 
City is constructing a reinforced concrete sewer at a 
cost of £100,000. Louisville is spending £800,000 on a | 
sewage scheme. Toronto has a scheme in hand which 
will cost nearly half a million of money. Port Elizabeth | 
has decided to expend £350,000 in drainage works and 
£150,000 in house connections. Johannesburg, also, has 
extensive works in progress. Auckland, New Zealand, is | 
proposing to lay out over £300,000 on a scheme which 


Nelle Pegs | suspended. 
In this it is proposed to | proceeding south between Elliot Junction and East- 


| haven, some wagons became derailed. 


storm Jed to a serious railway disaster in Forfarshire, 
by which twenty-one lives were lost. The accident 
occurred on Friday afternoon last, the 28th ult.—the 
anniversary of the Tay Bridge disaster—at Elliot 
Junction, a station 1 mile 384 chains south of 
Arbroath, and on the Dundee and Arbroath joint 
line. This railway, which is about 20 miles long, 
is the joint property of the Caledonian and North 
British Companies, and is managed by a joint committee 
from the directorate of both companies, under a resident 
manager, with an office at Dundee. In addition to 
through trains run by both companies—which include 
the East Coast trains for Aberdeen—there is a local 
service given by trains composed of stock, and drawn 
by engines belonging to both companies. The accident 
was caused by one of these local trains whilst standing 
at Elliot Junction station platform being run into by a 
North British train. The local train was composed of 
Caledonian stock, with a North British engine, and it was 
crowded owing to the number of passengers that were 
belated by the disorganisation of the traffic through the 
storm. The second train was being driven tender first, 
due to its having been turned back at Arbroath, and the 
turntable at that place not being big enough to accom- 
modate the engine, which was No. 324, one of the 
North British big engines, but not of the latest class. It 
was driven by George Gourlay, who is said to be a most 
experienced man, and who has driven the Royal train. 
Under circumstances to be noted directly, the second 
train, during a severe storm, entered Elliot Junction 
Station whilst the first train was standing there, came 
into collision with it, completely destroying the last 
three vehicles of the four on the latter train. Of those 
that were killed twenty were in the first train. The 
casualties to the passengers in the second train were 
comparatively trifling, due, no doubt, to the fact that the 
train was composed of corridor stock. The fireman was, 
unfortunately, thrown under the engine, and was killed. 
In him death has removed one whose evidence as to the 
reason for the collision might have been very valuable. 
Having described the sad results of this terrible 
disaster, let us reconstruct the circumstances with a view 
to obtaining light as to the apparent cause. Many facts 
contributed. Owing to the storm the telegraph wires 
were down, so that there were no means of telegraphic or 
telephonic communication for block signalling purposes. 
Then the line north of Arbroath was blocked and traftic 
Earlier in the day, whilst a goods train was 


An engine was 
sent from Elliot Junction to their relief, and whilst 
returning on the wrong line it became snowbound, and, 
consequently, the up-line was blocked. Arrangements 
were made for all traffic to be worked over the down-line 
under the charge of a pilotman, and, in the ordinary 
course, the local train that met with disaster would have 
been passed from the up to the down line through the 
cross-over at the south end of the station. This led, then, 


| to the train being delayed, with terribly unfortunate 


| results. 


The second train had originally left Edinburgh 


}in the morning for Aberdeen, but was unable to get 
| further north than Arbroath, whence it was subsequently 


turned back to return to Edinburgh. Itis stated that 
the second train started seven minutes after the local, 


| that the driver was advised by the station-master that 


he was to call at all stations up to Dundee, and warned 
to run carefully; and it is stated that the signals at 
Elliot Junction were at danger. Whether that be so or 
not we have not information by us to say at present; 
and we are not disposed to pursue the subject for the 
moment, as serious events have developed so far as 
the driver is concerned. He has been arrested, and was 
taken before the Dundee judiciary on Tuesday, charged 


| with culpably and recklessly driving his train whilst 


under the influence of drink. The case then being 
sub judice, causes us to refrain from making further 
comment so far as the driver is concerned, but, apparently, 


contemplates the laying of sewers and the discharge of there are others whose conduct requires investigation. 


the sewage into the sea. Oakland, California, is expend- | 


We recognise that the circumstances were exceptional, 


ing £100,000 in. the improvement of its sewerage system. \and that it is hard to legislate for such a storm as was 
Examples such as these might be multiplied almost | T@ging. — But a great responsibility rests on railway 
indefinitely, but enough has been said to show how much | Companies and their servants at such times, and as long 


activity there is everywhere in sanitary engineering. 


Light and Power from Sewage. 


| conditions. 


Some extremely interesting facts have recently been | 
published by Mr. C. C. James, late of Bombay and now at 
Cairo, regarding the gas obtainable from covered sewage 
tanks. The experiments carried out by Mr: James were 
conducted at the Matunga leper asylum at Bombay. Here 
there are about 430inmates. From the gas obtained a gas | 
engine using some 130 cubic feet of gas per hour, and 
developing about 3 indicated horse-power, is worked. In 
addition to this, practically all the asylum lighting is done 
with the gas, in connection with incandescent mantles, as 
well as a considerable.amount of cooking. In Bombay 
Mr. James calculates that it should be possible to depend 
upon an average volume of from 3 to 4 cubic feet of gas 
per head of population per day throughout the whole of 
the twelve months. There should thus be a considerable 
future for “tank gas,” as Mr, James has named it, in hot 
climates, for beyond the first cost of a gasholder and 
purifier, there is no further cost for generating gas. 
Naturally, of course, care must be taken to prevent ex- | 
plosions, of which already several have occurred in different 
places. 





THE SCOTCH RAILWAY DISASTER. 


Tue whole of Great Britain was visited by a severe 
snowstorm last week, which played havoc with the rail- | 
ways, and caused many of them in the North of England, 
in Scotland, and in Ireland to be blocked. But with one 








| as trains are running no possible effort should be spared 
| to act up to those rules and regulations which have been 


framed by the railway companies to meet these very 
Amongst these are rules 78, 84, and 86, 
which call for fogmen to be stationed at the signals 
during falling snow; the station-master to see that this 
is done; and for the signalman frequently to work the 
switches and signals to see that they are in proper order. 
These points will be brought out by Major Pringle, who 
is holding the Board of Trade inquiry, but possibly, and 
probably, we shall have to wait some time for his report, 
especially if criminal proceedings are in suspense. 

This leads up to a consideration as to the procedure 
that has been adopted for inquiring into the cause of this 
disaster. In Scotland there are no coroners nor 
coroners’ inquests. Under the Fatal Accidents Inquiry 
(Scotland) Act, 1895, a public investigation could be held, 
as a railway servant had been killed in the discharge of 
his duty. This Act was amended last year to cover all 
sudden or suspicious deaths that the Lord Advocate 
considers should be inquired into, and the jury now has 
power to return a verdict setting forth “ when and where 
the accident and the death or deaths to which the inquiry 
relates took place, the cause or causes of such accident 
or death or deaths, the person or persons, if any, to 
whose fault or negligence the accident is attributable; 
the precautions, if any, by which it might have been 
avoided, any defects in the system or mode of working 
which contributed to the accident, and any other facts 
disclosed by the evidence which, in the opinion of the 
jury, are relevant to the inquiry.” In this case, no doubt, 
the Procurator-Fiscal for the county will ask the Lord 


exception no very serious harm was done, and delay was | Advocate to order an inquiry which, judging by the wide 


the principal result. 


This one exception will, however, | powers of the jury as outlined above, should bring out all the 
cause the recent blizzard to be long remembered, as the | facts. Major Pringle opened his inquiry on Tuesday last, 





but it is being held in private. The Glasgow Herald on 
Tuesday pleaded with Major Pringle for a public inquiry, 
as “confidence in the system of railway management has 
been shaken by the casualties of the twelve months, 
briefly summarised in another column.” If it is a fact 
that public confidence has been so skaken it must have 
been founded, not on a rock, but on sand. The summary 
refers to seven accidents, none of which revealed any serious 
defect in system, and were nearly all due to neglect of duty 
on the part of the railway servants. Our own experience 
at Board of Trade inquiries is that the inquiring officers 
are indifferent as to whether it be public or private, and 
they leave the decision to the men who are likely to be 
inculpated. The men talk more freely when they know 
that the proceedings are in camera. It might have met 
the public demand had the Board of Trade inquiry been 
open, and the facts of the case would have been brought 
out in a concise, clear way, without any irrelevance, but 
Major Pringle decided otherwise, and, all things con- 
sidered, we consider he decided wisely. There will, no 
doubt, be a public inquiry ordered by the Lord Advocate, 
which may throw light on the subject, and some facts 
may come out in the police proceediags against driver 
Gourlay, but it will be the Board of Trade report that 
will reveal any weaknesses in the system of working 
railways at such times, and which contributed to this 
terrible disaster, and for that report the Scotch people 
and all of us must wait in patience. 








DOCKYARD NOTES. 


Tue French Northern Cruiser Squadron seems to have had 
a pleasant trip from Algiers to Brest. The Montcalm was 
minus two propellers, and had to get along with her central 
engine only. In consequence the average speed was only 
9 knots. 





OrvDERs have been given to remove the torpedo tubes from 
the French battleships Brennus, Hoche, and Amiral Baudin. 





KEcONSTRUCTION in France lags considerably. It is now 
some years since it was decided to re-boiler the Marceau class, 
Niclausse boilers in the Marceau, Bellevilles in the Neptune 
and Magenta. It appears that work upon the Marceau has 
oniy comparatively recently been completed, that the 
Neptune is still in hand, and likely to be for a long time, 
and the Magenta as yet untouched. Apparently the British 
‘*scrap-heap’’ policy led to a halt being called. Subse- 
quently, the war indicated that old ships have many uses, 
as they can be risked where newer vessels cannot. Appar- 
ently, therefore, all the Marceau class are to be retained. 
The only battleships actually ‘‘scrapped’’ in France have 
been the Amiral Duperré, Redoubtable, and Te_rible. 





Durine 1906 Austria has ‘‘scrapped’’ the Teggethoff, 
Erzherzog Rudolf, and Erzherzogin Stefanie. Germany has 
dispensed with the Sachsen, Baiern, Baden, and Wiirrtem- 
burg, and Oldenburg—all very ancient ships. Though the 
first four were re-boilered a few years ago, they were not 
otherwise modernised. 





Wuat the British-Navy has ‘‘scrapped’’ is somewhat 
difficult to ascertain, as there are now nearly as many grades 
of ‘‘llamas’’ as classes, and some of them occasionally get 
resurrected. The Colossus, Edinburgh, Hero, and Con- 
queror, seem to have been really scrapped. The four remain- 
ing Admiral class lie somewhere on the mud, and only 
belong to the Navy when required for statistical lists of first- 
class battleships. The Renown has remained as a special 
yacht, without any guns save her antique 10in. The Hood, 
Nile, and Trafa gar have been ‘‘ liama-ed,’’ with a view to 
being scrapped when they cannot move avy longer. Some of 
them are, however, cruising at the present moment. The 
seven Royal Sovereigns are, it is understood, to become 
‘hybrid llamas.’’ One or two have recently been fitted with 
fire controls. Several of them can still do about 13 knots, 
but their boilers are getting worn out. The Glory, Goliath, 
and Europa are on a sort of special ‘‘ effective lama’’ list, as 
they are two years in arrears for repairs. They have been 
allowed to deteriorate to such an extent that it is question- 
able whether they will ever get repaired at all, though they 
may be tinkered up to serve as ‘‘ nucleoids.’” Two or three 
of the Majestics are in much the same condition, and are 
unofficially classed in the dockyards as ‘‘ potterers.’’ To this 
category the Argyll also belongs. Some time ago one or two 
of her funnels tumbled in, and she has been mildly tinkered 
ever since. Two of the Cressy class ought long ago to have 
been refitted, but have not been. There are not enough 
men in the dockyard to attend to all these ships, and as a 
result arrears grow and grow, and such ships as come for 
refit do not get it. The Swiftsure and Triumph are also 
spoken of as shortly to join the ‘‘llama’”’ contingent of 
nucleus ships. 





Tue Greek destroyer Mikh, built by the Vulkan Company, 
Stettin, has arrived at Cherbourg en route for the Pireus. 
She is more ‘ English-looking’’ than most German 
destroyers, as she has the turtle-back bow, with a 12-pounder 
mounted on it. She has three funnels, and the usual Ger- 
mau rig of the mainmast abaft the funnels, with a small 
signal foremast. 





Tur Bellerophon, Téméraire, and Superb—in hand at 
Portsmouth, Devonport, and Elswick respectively—will, it is 
said, differ very considerably from the Dreadnought in 
appearance, nor will they be sisters to that ship, except in 
general details. eee 

In the coal consumption records the Swiftsures burned less 
coal than any other ships, though reckoned by tons per 
horse-power, all but one of the Duncans came off better. 
The Swift:ures, however, did very well, and had a much 
better record than formerly. 





Asenrrovs fire occurred at the Gun Wharf, Portsmouth, late 
on Wednesday evening. An oid building containing armour 
stores was completely destroyed, and at one time it was 
feared that the flames might spread to the ordnance store, 
containing shells and ammunition, or to the famous museum. 
Luckily the abundant supply of water and the fact that any 
number of men were available prevented either contingency. 
The loss is estimated at between £40,000 and £50,000, 
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POWER EXTENSIONS AT NIAGARA. 


For some time past the Niagara Falls Hydraulic Power 
and Manufacturing Company has been engaged in making 
the most notable power development it has ever undertaken. 
This company is the oldest power concern at Niagara. It 


bell mouths and the main valve removed for adjustment or 
repair. 

Underneath the retaining wall of the forebay there is a 
drainage system consisting of specially designed pipes, vary- 
ing from 2ft. to 3ft. in diameter. These pipes are built into 
the solid concrete, and the system has its outlet in an ice 
run at the south end of the forebay. It is connected to pits 


way. They are so designed as to lower, and allow the water 
to flow over the top and carry the ice away. They are to 
be operated by motive power, and can be set instantly to deal 
with any quantity of ice, an arrangement which causes as 
| little waste as possible. They are the largest of this form of 
| gate ever constructed, and were built by the McClintic 
Marshall Construction Company, of Pittsburgh, Pa. It is 











Fig. 1i—PENSTOCK MOUTHS 


owns the surface canal that extends through the city from 
the upper to the lower river, the length of its waterway 
being 4400ft., while it is 100ft. wide, and carries a depth of 
water ranging from 14ft. to 18ft. The company’s power 
station is situated at the water’s edge in the gorge, huge 
penstocks being used for carrying water from the forebay at 


Forebay 


Railr 
ridge 





in the bottom of the penstocks on the water wheel side of the 
shut off valves, so that any leakage past the valves may be 
collected and run off through the drain, where it will do no 
injury or harm, its situation being entirely free from the 
effects of frost. 

At a point in the connecting canal, between the canal basin 
and the new forebay, massive 
inlet gates have been built. 
They are three in number, 
each 16ft. wide and 30ft. high 
or deep. They will be operated 
by heavy gearing driven by 
electric motors, and have been 
installed as a precautionary 
device in case it is ever found 
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Fig. 3-PLAN OF HYDRAULIC WORKS 


the top of the high bank to the turbines in the power-house | c f 
| were made by the Buffalo Structural Steel Company. A 


200ft. below. 


necessary to remove the water from the forebay. The gates 


On the top of the high bank, 300ft. back from the edge of | gate house with steel frame and expanded metal and concrete 
the cliff, is a basin, into which the water from the main | covering will be erected over them. 


canal empties as.it flows from the upper river. In carrying 
out the plans for the new development, the company has built 
a connecting canal leading from the north end of this basin to 
the forebay. The canal extension is 200ft. long, the width vary- 
ing from 50ft. to 70ft., whileit carries 25ft. of water. This canal 
extension—F ig. 3—runs to a new forebay that has been built 
at the edge of the high bank north of the flour mills. The 
forebay has a length of 500ft., a width of 7Oft. at the inlet, 
narrowing to 20ft. at the north end, and a normal depth of 
water of 25ft. The entire section of the extension, and of 
the forebay, was excavated from solid rock. The walls of 
the new canal are of concrete, varying from 2ft. to 3ft. in 
thickness. The bottom of the forebay is also of concrete. 
Along the cliff a retaining wall 30ft. high, having a thickness 
of 25ft. at the bottom, and tapering to an average thickness 
of 15ft. at the top, has been built of concrete. At a distance 
of every 53ft. in this concrete retaining wall there is a three- 
tooth expansion joint. The sides of the teeth or lugs batter 
lin. to the foot, and are coated with an asphalt and coal tar 
preparation in order to make them waterproof. 

Intakes for fifteen penstocks will be built in the retaining 
wall. Thirteen of the penstocks will have a diameter of 9ft , 
while two will have a diameter of 5ft. The larger penstocks 
will supply water to the main turbine installation of the 
power-house, while the smaller penstocks will feed the exciter 
turbines, The penstocks will be built in the wall, with large 
bell mouths on the water side—Fig. 5. The penstocks will 
have flexible flanges riveted to them to prevent water escap- 
ing through the penstocks from the forebay. In the large 
penstocks there will be 9ft. valves placed between the bell 
mouth and the penstock proper. The vent pipe at the top of 
the penstock is in each case built into the concrete wall at 
the top, and a ladder will afford access to the rear of the 
valve when the water is out of the penstock. The valve of 
each penstock will be operated by a separate motor and 
mechanism direct from the power-house. These valves will 
always be under direct control from the power-house. Each 
valve will be operated by a motor of 20 horse-power, and will 
be closed in 30 seconds, ‘The valve and mechanism will be 
supplied by the Coffin Valve Company of Boston, Mass., while 
the penstocks are being made by the Pennsylvania Steel 
Works of Newcastle, Pa. In case of injury to any of the main 
stop valves, the concrete retaining wall is so designed that 
two steel gates can quickly be slipped in front of any of the 





The entrance to the forebay is to be protected by a 





Fig. 5—IN THE FOREBAY 


stationary steel boom for deflecting ice and débris over the 
ice-run gates. These gates are three in number, each 16ft. 
wide and 12ft. deep, and are built into the side of the water- 
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Fig. 2—CANTILEVER CRANE 


| worthy of note that as it extends from the old basin to the 
new forebay, the new waterway 1s so designed that the water 
as it flows through has its velocity retarded from 44ft. per 
second to 2ft. per second, so that the velocity of the current 
is brought down to this point when it passes the 
racks before entering the bell mouths of the penstocks. 
There is a dam at the bottom of the ice-run gates. It is 
made of solid concrete reinforced with steel plates on the out- 
side, upon which the ice will strike in falling over the gates, 
as it is deflected from the forebay to the ice-run proper. 
This ice-run will conduct it over the bank and to the river 
below, without the formation of spray, and the consequent 
building of huge ice mountains, which have been found so 
objectionable and dangerous to power work at that point. 

In the north end of the forebay there is a lowering gate 
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Fig. 4—POWER HOUSE 


8ft. wide and 10ft. deep to assist in the disposal of grass or 
débris that may come from the racks. It will also serve to 
slush away any ice or other material that may get into the 
forebay. A small railway has been laid on the top of the 
retaining wall for the small cars which carry material taken 
from the racks. The forebay will be covered with a gate- 
house with steel frame, expanded metal, and concrete 
covering. Cranes will run the full length of the gate-house. 
At the top of the high bank, over the forebay, in line with 
the power-house site, a steel crane runway 200ft. long has 
been erected—Fig. 2. It consists of two pairs of cantilever 
trusses on which is operated a travelling hoist capable of lift- 
ing 50tons, It will remove material directly from goods wagons 
to the power-house below the bank. It overhangs the cliff 
40ft., and was built by the Buffalo Structural Steel 
Company, 
For many months a large number of men has been at work 
clearing the débris slope in the gorge for the power-house 
site. Now the slope has been cleared, and the face of the 
cliff broken away, so that the construction work is to begin 
shortly. The company proposes to face the cliff at the back 
of the power-house with a concrete wall—Fig. 4—attempting 
in every way to give it a pleasing aspect, so that the 
beauty of the bank may not be disfigured. To cater thus for 
the esthetic taste of sightseers will cost the company a con- 
siderable amount of money, but it is very much interested in 
the preservation of every feature of beauty there is at 
Niagara. For this reason the great penstocks will be built 
right in the concrete retaining wall or face of the cliff, mak- 
ing an appearance of gigantic pilasters, between each pair 
of which there will be an arch, The concrete sheathing 
of the penstocks will form a part of the wall. 
The proposed new power-house will probably be the finest 
erected in the Niagara gorge. It will be built of concrete 
with steel frame. Its length will be 500ft.; width, 95ft.; 
and height, 40ft. It was wholly designed by the company’s 
engineers. A double-cage electric elevator will be installed 
| at the south end of the new station. The equipment of the 
| station will consist of 13 units of 10,000 horse-power and two 
| exciter sets of 1000 horse-power each. Six turbines to be 
| first installed have been ordered from the I. P. Morris Com- 

pany of Philadelphia. They will run at 300 revolutions per 

minute, and are the first turbines of this speed to be 
| installed at Niagara. It is from this power-house that the 
| Pittsburgh Reduction Company will receive 36,000 electrical 
| horse- power, and the generators first installed will be supplied 
| by them. A penstock will be erected for each turbine. The 

shafts will be horizontal at right angles to the length of the 
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station, which will be divided by a central wall, on one side 
of which will be the turbines, and on the other side the 
generators. The switchboard will be in the generator-room 
on a gallery parallel to the river and overlooking the whole 
station. A minimum head of 200ft. will be used. There will 
be three wire towers extending up the cliff from the station 
between the penstocks. It is expected to supply power from 
the new installation in February or March, 1907. 

The enlargement of this plant is being done under the 
direction and supervision of Chief Engineer John L. Harper. 
At Third and Niagara streets the canal is being enlarged to 
its full width of 100ft., and deepened to the uniform depth 
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The superheater, which is the principal novel feature of the 
engine, is made up of ten groups of spirally-coiled pipes 
arranged at equal distances from each other in an annular 
chamber surrounding the smoke-box. Each group is made 
up of two spirals placed one within the other, but wound in 
opposite directions, so that the steam enters and Jeaves on the 
same side. Central baffle cones are also provided in the 
spirals, to compel the heating gases to follow the convolutions 
of the pipes instead of passing straight through from the 
inside to the outside. When the steam has passed through 
all the heating groups on one side, it is led by a collecting 
pipe to those of the other side, so that the two groups are 
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Fig. 1—SEMI-PORTABLE SUPERHEATED STEAM ENGINE 


planned. Further up the canal a bench of rock is being 
removed in the work of widening, and a new dredger has just 
been completed to work at the entrance to the canal at Port 
Day, where the hard pan about the entrance will be dug up 
to give a full and free flow of water into the canal. At three 
points bridges are being erected. These are at Third, 
Fourth, and Erie streets. The bridge at Third-street will, it 
is said, be the longest single-span concrete arch in the State. 
It will be 110ft. long and 200ft. wide, and will form the 
intersection of Third and Niagara streets. The falsework 
for this bridge is now being erected, and the timber used in it 
will cost £1562, while placing it in position will cost an addi- 
tional £521. Two divers and a large force of men are at 
work on the bridge at the time of writing. Conduits will be 
placed in the structure for the passage of the cables of the 
Niagara Falls Power Company, these cables connecting the 
station of the Canadian Niagara Power Company with the 
stations of the Niagara Falls Power Company by way of 
Niagara-street and the upper steel arch bridge. The old 
Erie-street bridge is to be moved down to Fourth-street, and 
a new bridge, the full width of the street, will be erected at 
Erie-street, affording the International Railway Company 
ample room for double trecks at that congested point of 
travel. 








SEMI-PORTABLE STEAM ENGINE. 


THE semi-portable engine represented in the accompanying 
engravings, Figs. 1 and 2, was exhibited at the Nurnberg Exhi- 
bition by the Esterer Engine Works Company, of Altéttingen 
in Bavaria. 
cylinder compound class, with variable cut-off on the high- 
pressure side, and superheating by the spent flame in thesmoke- 





As will be seen from the figures, it is of the two- | 


box. Thesteam distribution on the high-pressure side is effected | 
by a Rider piston slide combined with steam variable-expan- | 


sion valve. The steam reaches the passages in the Rider valve 
through other passages in the expansion slide which encloses 
it all round. When the admission is reduced to below 5 per 


cent., contraction of the passages, and, with it, throttling | 


ensues, by the blocking of the apertures in one slide by the 
projecting parts of the other, so that at zero admission live 


steam is entirely cut both from the clearance space in the | 


sylinder and the main slide valve, 


| 





arranged in series, while the individual coils of each group 
are in parallel. 

The annular chamber containing the superheater coils is 
made rotatable. When the smoke-box is in the position 
shown in Fig. 2 the spent gases from the tubes pass by the 
right hand at the bottom in the direction shown by the 
arrow into the superheater chamber, and round the entire 
series of coils to the outlet flue at the bottom. If, however, 
the smoke-box is turned clockwise through about 35 deg., 





Fig. 2—SUPERHEATER 


direct communication with the bottom flue is established, 
and the flame passes through the chimney at once, and the 
superheater is put out of action. 

The engine exhibited was extremely well finished, and was 


| remarkable for its quiet running. 








METALLURGY IN 1906. 





AttTHouGH the past year has not been marked by any 
very striking novelties in mining or metallurgical practice, 
it has seen a most remarkable improvement in the 
demand for metals of all kinds, which has so far gained 
on the supply that the prices realised at the year’s end 
have largely exceeded those current at its beginning. 
One of the consequences of this has been the revival of 
mining activity over many English districts, and notably 
in western and northern Cornwall, where steps have been 
taken for the reopening of mines that have been aban- 
doned for many years on account of the low prices then 
obtainable for tin and copper ores, prominent among these 
being the historic undersea mine of Botallack, near 
Saint Just, which, unlike its more fortunate neighbour 
Levant, which has kept on working through evil times, 
had to close down several years ago. In some of these 
cases the troublesome but essential preliminary of 
“unwatering ” is now being effected by electrically-driven 
centrifugal pumps from gas engines served by suction 
producers, a new application in our Western mines, which 
has proved to be extremely satisfactory in the plants at 
work. The next year or two ought to be productive of 
much interesting mining development in these parts. 
The principal novelty announced in connection with iron 
and steel working has been the Robinson and Rodger 
process for the fluid or plastic compression of steel ingots 
by latera] hydraulic compression, which was brought 
forward at the spring meeting of the Iron and Steel 
Institute by Mr. Capron, and described by us at the time. 

Apart from the reduction of segregation in the metal, 
the squeezing action upon the soft magma of metal in the 
mould does a part of the work of the cogging mill, and 
to some extent, if not entirely, it was suggested that the 
work of the latter might be replaced by the press in 
plate making. The Harmet press seems to be coming 
into more extended use, and the oldest one, that of the 
late Sir Joseph Whitworth, has achieved the distinction 
of compressing an ingot of 120 tons at Manchester. 

So little is heard of the puddling furnace now-a-days 
in the larger iron-making centres that the announcement 
of a new mechanical puddler by Mr. James Roe was 
received with considerable interest at the joint English and 
American meeting of the Institute in July. This is after 
the Danks type, a movable furnace as distinguished from 
the mechanical rabbles of earlier inventors, an oscillating 
movement being substituted for a continuous rotatory 
motion. The dimensions are also much enlarged, the one- 
ton bloom of Danks being doubled in weight in the new 
process, and an entirely new form of squeezer, which is 
brought up to the furnace, in place of the old shingling 
press. As they are still in the experimental stage, it is 
an open question as to how far such arrangements may 
be advantageous in practice, but there can be no doubt 
as to the interesting character of the communication 
made by the author of the steps in the development of 
the method to the London meeting. 

Among the bulk steel processes the Talbot continuous 
method is making’considerable progress. The demon- 
stration of its productive capacity at the now completed 
works of the Cargo Fleet Iron Company, which were visited 
by perhaps the largest crowd of steelmakers ever seen inside 
a works at one time during the International American and 
English visit to Cleveland in August, has been followed 
by the founding of new works at other localities north of 
the Tees, and it is proposed to adopt it in connection with 
the blast furnace plant of the Skinningrove Company, 
near Redcar, which up to the present has been pig iron 
makers only. The capacity of the furnace is to be 
250 tons. 

Electric stee] furnaces of different kinds have been 
much in evidence during the year. At the International 
Applied Chemistry Congress at Rome, Major Stassano 
brought forward his enclosed rotary furnace, which some- 
what recalls the Pernot arrangement, that has been 
adopted at the Royal Arsenal at Turin in the production 
of steel for projectiles by a modified pig and scrap pro- 
cess. A new combined method employing both open- 
hearth melting and electric refining furnaces was 
described by M. Keller, of Livet, which has been adopted 
on a large scale by Jacob Holtzer and Co. at Unieux. 
An arrangement of a similar character by Dr. Heroult 
was seen in operation at Remscheid by the party of 
American mining engineers in their visit to Germany in 
August and noticed at the time in our columns. We 
propose to return to this subject when fuller information 
becomes available. The Kjellin furnace at Gysinge is 
very successful in the production of high-class tool steels, 
and we believe it is in process of adoption in this country. 

The use of the large gas engine in iron and steel works 
in partial or entire substitution for steam motors is 
extending very rapidly. In May last the largest 
aggregate was 36,600 horse-power at the Krupp Rhen- 
hassen Works. The principal application, and in the 
largest units, is for blowing blast furnaces, followed by 
electric generators and the direct driving of rolling mills, 
steam motors becoming restricted to the heavier class 
of reversing mills. Here, however, an important innova- 
tion has been made by the introduction of the electric- 
driven reversing mill by the use of the Illgner transformer. 
The first application of this method has been made at 
Trzynitz, in Austria, where a twin 48in. cylinder steam 
engine has been replaced by a group of three electro- 
motors on the mill shaft, ranging from a minimum of 
3600 to a maximum of 10,000 horse-power. The 
transformer, with two 26-ton fly-wheels, supplying de- 
mands of the mill, varying in very minute intervals between 
0 and 5000 kilowatts from a draught of 800 kilowatts on 
the central station, which is maintained continuously 
almost without variation. By the reduction of the waste 
running time, owing to the greater rapidity with which 
the mill is brought up to speed after each reversal, the 
output has been brought up to about 10 per cent. above 
that obtained with steam driving. This matter is now 
engaging considerable attention, and we hope to return 
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to it when more detailed information is available. By its 
use the gas engine may be said to have made itself master 
of all the operations carried on within range of the blast 
furnace, to the entire exclusion of steam. We do not, 
however, seem to be appreciably nearer to the direct 
gas-driven reversing mill at present. 








GERMAN BATTLESHIP SCHLESWIG-HOLSTEIN. 


On December 17th another vessel of the Deutschland 
class—18-knot battleships—was launched from the Krupp 
yard at Kiel. She was named the Schleswig-Holstein, and 
a photograph of her model is reproduced above. She is 
121-°5m. long, 22:2m. broad, and draws 7°62m. Approxi- 
mately in English measure she is 410ft. by 75ft. by 25ft. 
She has a 9}in. armoured belt amidships, which tapers to 4in. 
at the ends, and an armoured deck 3in. thick on the slopes. 
Two conning towers of 12in. and 5-6in. thickness protect the 
commanding and firing stations. 

The armament consists of four 11°2in. guns behind 11-2in. 
armour; ten 6°8in. guns in armoured casemates ; four 6-Sin. 
guns in shields; twenty 24-pounders ; four 1-pounders ; four 
machine guns, and six under-water torpedo tubes. 

She will be propelled by three triple-expansion engines of 
16,000 horse-power, which will give her a speed of 18 knots. 
Her boilers, twelve in number, will be Schulz water-tube 
generators. Her normal coal capacity will be 700 tons, which 
may be increased up to 1600, and in her double bottom 
200 tons of oil will be carried. 








OBITUARY. 


ALEXANDER JOHNSON CASSATT. 


THE death is announced in New York of Mr. A. J. Cassatt, 
who for the past seven and a-half years was President of the 
Pennsylvania Railroad. Mr. Cassatt was born in Pittsburg 
in 1839, where he received his early education. Subsequently 
he studied at the University of Darmstadt, and eventually 
graduated as a civil engineer at the Renesselaer Polytechnic 
College at Troy, New York. He started railway work in 
1861, and in 1866 was made superintendent of motive power 
and machinery of the Philadelphia and Erie Railroad. In 
November, 1867, he was appointed to a like position on the 
Pennsylvania Railroad. In 1870 Dr. Edward H. Williams, 
now a prominent member of the well-known firm of Burn- 
ham, Williams and Co., resigned the position of general 
superintendent of the Pennsylvania Railroad, and Mr. 
Cassatt was selected to succeed him. When the United New 
Jersey Railroad and Canal Company was leased, in 1871, he 
was made general manager of all the Pennsylvania Railroad 
lines east of Pittsburg and Erie. After the death of Mr. J. 
Edgar Thomson, president of the Pennsylvania Railroad 
Company Mr. Cassatt was advanced to the position of third 
vice-president, which office he filled until 1880, when, upon 
the retirement of Colonel Thomas A. Scott, then president of 
the company, and the accession to the presidency of Mr. 
George B. Roberts, he became first vice-president. In 1882 he 
voluntarily resigned his office, and retired to private life. In 
1883 he was elected a director of the Pennsylvania Railroad 
Company, and was subsequently appointed chairman of the 
Road Committee. He was elected president of the Penn- 
sylvania Railroad Company on June 9th. 1899, and shortly 
thereafter was elected president of the Philadelphia, Wii- 
mington, and Baltimore Railroad Company, the Northern 
Central Ra‘lroad Company, the Pennsylvania Company, and 
the Pittsburg, Cincinnati, Chicago, and St. Louis Railroad | 
Company. 


ATTLESHIP SCHLESWIG 


HERR FRIED. KRUPP, KIEL BUILDER 


Bon 


day, December 15th.. By his death the electrical and engi- 
neering professions have lost a man who has been largely 
connected with the development in these fields for the past 
twenty years, and who is widely known as haying been the 
possessor of unusual skill and ability in planning hydro- 
electric installations. 

Mr. Johnson was born in Granville, Mass., May 21st, 1859. 
His early education was obtained in the common and high 
schools of that village. In 1882 he graduated from Williams 
College, and in 1884 from the Worcester Polytechnic Insti- 
tute. In 1886 he became the chief engineer of the Niagara 
Falls Hydraulic Power and Manufacturing Company, and to 
the time of his death was connected with thiscompany. Up 
to 1900 he was its chief engineer, and since then had been 
known as its consulting engineer. During the past six years 
Mr. Johnson had been connected with several very notable 
hydro-electric developments in the United States and Canada. 
The power plant at Shawinigan Falls, Quebec, was planned 
by him, as were also those at Oldtown, Me.; at Hannawa 
Falls in St. Lawrence county, four miles from Potsdam ; of 
the Albion Power Company at Waterport, N.Y.; the Empire 
State Power Company on the Schoharie Creek on the Mohawk 
River; also others in various places. 

He was engineer of the Niagara Falls and Suspension 
Bridge Street Railway Company when thé“frst street car line 
was built in Niagara Falls, and he also planned the sewer 
system of that region. His map of Niagara Falls and 
vicinity stands among the best. He was a member of the 
State Water Supply Commission, a member of the American 
Society of Civil Engineers, the American Society of Mechanical 
Engineers, the Engineers’ Society of Western New York, an 
associate member of the American Institute of Electrical 
Engineers, and an associate member of our Society of Arts. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible For the omnions of our 
correspondents. ) 


THE GRANTHAM DISASTER, 


S1r,—Having read the lengthy correspondence re the Grantham 
disaster, and different conclusions arrived at by different writers, 
viz., sudden illness of driver, failure of vacuum brake, the driver 
requiring to create a second vacuum to make a final stop, and 
last, but not least, an apprentice fireman on an express engine, 
I must first endorse what ‘‘ A Locomotive Fireman ” wrote in yeur | 
last issue, and supposing driver Fleetwood was taken ill a fireman 
of the usual seven or eight years’ experience would have done 
what was necessary to stop the train from destruction without 
hesitation. A fireman of a number of years’ experience knows 
when his driver has made a little miscalculation in entering a 
station at a qnicker pace than usual from various causes—some- 
times the fault of the human machine, at other times the differ- 
ence in train brakes or condition of rails—when he instinctively opens 
the sand valves and applies his tender brake. Had this been done 
on the night in question, and both guards applied their powerful 
hand brakes, [ believe the speed would have been so reduced 
that the train would have taken the fatal curve with safety ; but | 
it is very questionable if these three factors were brought into use. 
Guards are not always sorting parcels to the stopping point of long 
runs, and they should have realised the speed that the tiain was 
travelling at, and assisted in stopping. With all due res-ect 
to the deceased fireman, I feel bound to point out that a 
foot-plate of an express engine is no place for an apprentice fire- | 
man. An express driver requires now-a-days a competent and 
willing fireman who does not require to be told why he should do | 


| this or that, and the journey should be performed as smoothly | 


On the other hand, a prospective loco- | 


and silently as possible. 
motive superintendent should decidedly perform not only a fire- 
man’s duties, but also a driver’s—with a passed fireman at his side | 
—on, say, mixed traffic work, and he would then realise what an | 
engineman has to contend witl# in a hundred-and-one ways too | 


| numerous to mention here, and would also know from experience | 


| the difference in a commodious and comfortable cab from a mere } 


WALLACE CLYDE JOHNSON. 


Mr. WaLLace Ciype Jounson died at his home, No. 421, | 
Gedar-evenue; Niagara Falls, N.¥,, on the morning of Sature | 


| apology for one, and an easy fiding engine from one that shakes | 
| the Board of Lrade from 15th January next, in succession to Sir 


the spinal column to destrtiction. 
As regards creating a second vacnum to stop with, in all my 
mperience I never had to resort to sich «# practice, and the | 


-HOLSTEIN 


vacuum brake is too trusty a friend to play such pranks upon. 

Unfortunately neglect is frequently at the bottom of many so 

called failures. AN Express DRIVER, 
January Ist. 


SUCTION-PRODUCER TRIALS. 

Srr,—In your interesting artic’e of 14th December you make the 
reasonable comment that ‘‘ the step between a gold medal and a 
silver medal, and between a silver medal and nothing, is not in 
proportion to the differences in the results.” 

As I take a keen interest in the development of gas power I 
watched the proceedings at Derby, and had opportunities of 
hearing the opinions of several competitors as to the conduct of the 
trials. Most of them complained that owing to the backwardness 
of the R. A. officials in providing the water supply, &c., the plants 
could not have a sufficient preliminary run to make necessary 
adjustments, &c. All was done in a rush. I fully believe that 
the judges acted with the best intentions throughout, but I do 
not know what amount of experience they had in the practical 
working of suction plants, and their action on the first day of the 
trials did not impress one favourably. I was told that neither the 
testing engineer nor his assistant had ever handled a suction plant 
before, but I may have been wrongly informed. 

Even if the judges and the testing engineer were experienced 
experts with this comparatively new type of gas plant, I submit 
that it was physically impossible for them to test thcroughly 
eleven engines and plants of different types—all working at the 
same time—and to make a judicial award three or four days 
afterwards, The judges were, in fact, obliged by the R. A. 
Committee to make their awards before they could have 
thor.ughly digested the numerous returns.and calculations which 
had to be considered. 

As a proof that there was undue haste and want of practical 
knowledge, I may mention the fact that at the end of the first 
day’s full-load trial, some time after one of the leading gas pro- 
ducers had been examined by one of the judges and declared to be 
empty, it was found by the competitor that about 12 1b. of anthra- 
cite had been left init. It had lodged in the upper part of the 
producer without having been detected. 

If further public trials are made it is to be hoped that they will 


| be conducted more on the lines of the well-known Society of Arts 


trials. Sir Alexander Kennedy and his colleagues were fully equal 
to the occasion, and presented a report which was of great 
technical value. The R. A. report cannot be accepted with the 
same confidence, nor does it disclose the reasons for the awards. 
January Ist, J. EMERSON Dowson, 


FLASH BOILERS. 


Sir,—When an individual expounds his superiority in wisdom 
to yourselves and to gentlemen of the practical experience: of Dr. 
Hele-Shaw, it is, I fear, a dangerous thing for a humble person 
like myself to do more than accept such views with bated breath. 
I do not know who Mr. Sheppe is, but he is evidently a great 
expert on “flash” boilers, and seems to have the particular hobby 
of sitting on them when they explode. 

When, however, he makes the statement that a flash boiler 


| which is made of coils of steel tubes cannot ‘‘ bust,” I can venture 


to undertake to arrange matters with such a coil boiler which even 
the brave Mr. She; pe will not sit upon. In his own experience he 
seems to have allowed the coils to get white hot and empty. Has 
it ever occurred to him that it is possible for the coils to contain 
water, which, owing to a defective valve, could not escape ? 
Would Mr. Sheppe then say, confidently, that the result of a 


| rupture of one or more tubes was ‘‘a slight escape—a mere puff, 


in fact—of steam / 

As a matter of fact, I suspect the allusion of Dr. Hele-Shaw in 
the discussion was entirely humorous, and, at any rate, was 
accepted as such by the audience. But apparently humour would 
be quite lost on Mr. Sheppe, sit.ce he gravely explains to you and 
your poor benighted readers the difference between a ‘* flash” 
boiler and one of the ordinary type. 

To use his own expression, ‘‘I had really thought that THE 
ENGINEER was above such ignorance.”, 


January Ist. W. Burton BALDRY. 








Tue President of the Board of Trade has appointed 
Mr. Hubert Llewellyn Smith, C.B., to be Permanent Secretary to 


Francis J, $3, Hopwood, K.0.B,, K.C,M.G., who has been appointed 


Permanent Under-Secretary of State for the Colonies; 
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RAILWAY MATTERS. 


AccorpinG to the New York T'ribune’s correspondent 
at St. Paul, Mr. J. J. Hill, the American railway magnate, presi- 
dent of the Great Northern system, intends to retire in July next. 


Tur Government of Ontario will extend the Temi- 
scaming Northern Railway to connect with the Grand Trunk 
Pacific Railway at the junction of the Black and Abittibi Rivers. 
The cost of the work will be about £360,000. 


Ir is reported that Mr. I’. W. Hutchinson, traffic 
manager, Stranraer, has been appointed secretary of the Port- 
patrick and Wigtownshire railways, and secretary of the Larne 
and Stranraer steamboats, in the place of Mr. John Thomson, 
resigned, Mr. Hutchinson will retain his position of trattic manager. 


Tue Dépéche Coloniale states that the Dutch Govern- 
ment propose to take in hand the construction of a railway from 
Tjikampele to Cheribon, thus linking up the Western railways of 
Java with the privately owned line from Samarang to Cheribon, 
and establishing railway communication between the three chief 
ports of the island. 


Tue recent litigation as to the rights of the Mersey 
Railway Company to carry on the business of omnibus proprietors 
has been settled by the company giving an undertaking that the 
omnibus service shall be conducted as a service for railway 
passengers only, and confined, as far as is reasonably practicable, 
to passengers to and from the stations. 


Tue Argentine and Chilean Governments are reported 
to have made a grant for a railway which will cross the Andes at 
the point designated La Cubre, situated at an altitude of 12,960ft , 
a little to the south of Aconcagua, the highest mountain of South 
America. This line will unite the Inca Bridge terminus of the 
Argeutine Railway with the Salto del Soldado. 


AN extension of the United Railways of Havana, which 
is contemplated in the near future, is from a point near Coliseo on 
the Regia Line—Havana division—running north-easterly for 
about 15 miles toa point about two miles from Cardenas, on the 
main line of the Cardenas division, which extension, when con- 
structed, will open up a rich agricultural district, and considerably 
shorten the distance between Havana and Cardenas. 


WE are informed that although the Lancashire, Derby- 
shire and East Coast Railway Company was transferred to the Great 
Central Company on and from January Ist, and although the 
Great Central Company will work the Sheffield District Railway 
instead of the Lancashire, Darbyshire and Kast Coast Compaay 
as formerly, the chief offices of the Sheffield District Company 
will remain at Chesterfield Market-place Station, with Mr. H. 
Willmott, general manager. 


Tue District Railway Company has decided con- 
siderably to accelerate its service. Commencing last Tuesday, 
twenty-four trains an hour will run to the City, and additional 
trains will be put on other sections. Between South Kensington 
and the Mansion House the hitherto average three-minute service 
in the morning and evening will be supplemented by a service of 
trains running every two and a-half minutes during the periods of 
the day when traffic is greatest. 


Tae Union of German Railway Administrations has 
presented to the German Museum, at Munich, an exact reproduc- 
tion of *‘ Puffing Billy,” the oldest locomotive now in existence, 
which, as our readers are aware, is preserved at South Kensington. 
This is no mere dummy, but complete in every way, and when 
tried under steam hauled a load of 38} tons at upwards of six 
miles per hour. The work was carried out by the staff of the 
Central Shops of the Royal Bavarian State Railways at Munich. 


IceLAND is planning a railway from the chief port, 
Reykyavik, which is on a bay on the west coast, to extend east- 
ward through a fertile alluvial plain on the south coast, formerly 
under the sea. The proposed railway will be about 45 miles long. 
It will not be so far. north as the-new Gellivara Railway, the 
northernmost point of Iceland barely reaching the Arctic circle, 
while Narvik, the sea terminus of the Gellivara Railway, is about 
140 miles further north and a distance of 300 miles north of 
Reykyavik. 

Tue bridges over which the Midland line crosses the 
river Derwent, and its tributary, the Wye, are no less than 
twenty-eight in number—fifteen over the Derwent, and thirteen 
over the Wye, says the Railway News. The cost of their con- 
struction, maintenance, and renewal, like that of the tunnels, is 
no small item in the company’s engineering charges. The first 
bridge over the Derwent is at Derby, between London-road Junc- 
tion and Spondon Junction, and the second is at the Siddals end 
of Derby Station. 

On January Ist, 1906, the Cardenas and Jucaro Railway 
was acquired by the United Railways of Havana, thus increasing 
the mileage of the latter from 253 to 471 miles, and in July of the 
same year the Matanzas Railway was also acquired, and the mileage 
increased by 185 miles, making the total mileage worked by the 
United Railways 656 miles. During 1906 the Marianao Railway 
was leased by the United, and an extension of this line from 
Marianao to Hoyo Colorado, a distance of about 10 miies, is nearly 
completed. This extension will tap a rich fruit and vegetable 
district. 


Tue close of the year has brought with it more than 
the usual amount of railway disasters, and the calamity in Scot- 
land has been closely succeeded by a more serious accident near 
Washington, on the «Baltimore and Ohio Railroad. The latest 
accounts give the present number of dead as-tifty and the injured 
as eighty-two, The disaster occurred at Terra-cotta, a small 
place about tive miles north of Washington. A Sunday accommo- 
dation train, which was behind time, was dashed into from the 
rear by a train of empty carriages, which attempted to run through 
the station at high speed. 


THE figures of the Inter-State Commerce Commission 
show great increases in the total death-roll of passengers and work- 
people killed in American railway accidents during the year ended 
June 30.h, 1906, as compared with the three preceding years, the 
total being 4295, as against 3798 in 1905, 3787 in 1904, and 3554 in 
1903. The deaths of pas-engers alone, however, were less in 1906 
than in any year since 1903. There is a great increase of injured 
in the last report over the preceding three years, There were 
11,185 passengers hurt in 1906, 6778 in train accidents, and 4407 
from other causes, In 1905 there were 10,040 ; in 1904, 8077; and 
in 1903, 6973. 

An order for three eight-wheel two-cylinder compound 
engines has recently been completed at the Pittsburg Works of 
the American Locomotive Company for the Kansei Railway of 
Japan. The following details of the design uf these engines are 
taken from the Times Engineering Supplement :—In working order 
the engines have a total weight of 86,0001b., of which 52,400 Ib. 
is on the driving wheels ; the high-pressure cylinders are 17in. 
in diameter by 24in. stroke, and the low-pressure are 25in. in 
diameter by the same stroke. With driving wheels 62in. in 
diameter and a boiler pressure of 1801b, the engines have a 
tractive force working compound of 14,350lb. The boiler is of 
the straight top radially-stayed type, is 54in. outside diameter at 
the front end, and is fitted with copper fire-box and brass tubes. 
There are 228 1?in. tubes, the length of the tubes being 9ft. 4in. 
The fire-box is 6tin. long and 28fin. wide, and has a grate area of 
13} square feet. The total heating surface of the boiler is 1044 
equare feet, of which the tubes contribute P64 aquare fast, and the 
firebow the remainder, 





NOTES AND MEMORANDA. 


Ir is stated that 231 municipal acetylene plants are 
now in use in the United States. 


Ir is said that electrical energy generated by falling 
water is costing more at Kheinfelden, at Ziirich, and at Buffalo 
than it would cost in South Lancashire, if generated by steam 
power in large units, 


M. ArrIvANT reports to the Paris Academy of Sciences 
the result of experiments on alloys of tungsten and manganese. 
He succeeded in obtaining seven alloys varying from 12 to 60 per 
cent. tungsten. These were not stable, however, for treatment 
with acid always left a residue of pure tungsten. 


CiybeE shipbuilding returns for 1906 exceed previous 
records The vessels launched numbered 372, of 595,000 tons. 
being an increase of 53 vessels and 59,000 tons over last year. 
Half a million of new tonnage is carried into the new year. ‘The 
engineers produced 608,000 horse-power, against 518,000 last 
year. 


ELEcTRIc power froin Niagara Falls reached Toronto 
on December 13th. Two three-phase circuits extend from the 
electric generating plant at Niagara Falls, Ontario, to a 40.000 
horse-power sub-station at Toronto. The line-pressure is 60,000 
volts. The current will be used for lighting, street railway and 
power purposes in Toronto. 


On the basis of tonnage of shipping entering the port 
London is the greatest port of the world. The following are the 
figures for !905 for the principal ports :—London, 17,189,000 tons ; 
Liverpool, 11,015,000 tons ; Hamburg, 10,382,000 tons ; Antwerp, 
9,847,000 tons ; Cardiff, 9,016,000 tons; Tyne ports, 8,822,000 
tons ; Rotterdam, 8,339,000 tons; Marseilles, 7,825,000 tons. 


THERE was a large increase both in the number of 
vessels and in the total tonnage of British shipping entered and 
cleared at the port of Havana during 1905 over the previous year, 
305 vessels, measuring 370,461 tons, having entered, as against 221 
vessels, measuring 263,044 tons, in 1904, and 299 vessels, measuring 
460,392 tons, cleared, as against 218 vessels, measuring 266,788 
tons. 


TuE first Post-office Telephone Exchange was opened 
only as recently as February, 1902, when the subscribers were only 
169. In the short period that has intervened since then the 
number of subscribers has risen to just upon 40,000. It is 
interesting to note that at the end of 1905 the National Telephone 
Company's system in London was used by 72,860 subscribers, so 
that the Post-otfice is fast approaching that total. 


A RETURN on the operation of the coal export duty, 
published as a House of Commons paper, shows that between 
April, 19th, 1901, when the duty came in force, and October 31st, 
1906, when it expired, 268,894,179 tons of coal, coke, and manu- 
factured fuel were exported; in addition, 92,683,335 tons of 
bunker coal were shipped during the same riod. Subject 
to revision, 223,066,850 tons are entered as liable for duty, and 
the duty paid was, also subject to revision, £11,125,073. 





A HunGarian chemist named Brunn claims to have 
discovered a liquid chemical compound that renders certain kinds 
of matter proof against the effects of time. This material is said 
to double the density of almost every kind of stone and render it 
waterproof, at the same time it imparts to all metals qualities 
which defy oxygen and rust. By using the new substance the 
professor claims that the life of metals exposed to the air, such as 
= — railroads, scaffolds, and tanks, will be practically 
doubled. 


THE scheme for the establishment at Bristol of a 
University for the West of England is now taking definite shape. 
The sum of £40,000 has already been promised, and with the 
buildings of University College, which are worth about another 
£50,000, the scheme may be said to have made a good start. The 
rapid growth of Bristol in recent years encourages the hope that 
its citizens will emulate the example of Manchester, Liverpool, 
Birmingham, Leeds, and Sheffield in the building up of a great 
modern University. 


TaNTALUM, when cold, resists chemical reagents; it is 
not attacked by boiling bydrochloric acid, aqua regia, nitric acid, 
or sulphuric acid. It is also indifferent to alkaline solutions, and 
it is dissolved solely by hyrofluorie acid. Thin wires of tantalum 
burn with low intensity, and without any noticeable flame, when 
ignited in air. Tantalum combines with carbon very easily, form 
ing several carbides, which, as far as at present known, are all of 
metallic appearance, and are very hard and brittle, but does not 
seem to amalgamate with mercury. It can, however, be alloyed 
with most metals, 


Tue U.S. Navy Department has submitted to Congress, 
as we stated last week, the full report of the Armour Board 
appointed last year to make a report as to the cost of the manu- 
facture of armour plate. According to the Army and Navy 
Journal, the Board assumed a plant of 6000 tons annual capacity, 
valued at £750,000, and allowed a working capital of £150,000. 
The Board estimated that the ‘‘ production cost” for Class A 
arm ur was £49, and the “full cost” per ton of armour plate for 
Class A armour was £59. The production cost for Class B armour 
was £44, and the full cost for Ciass B armour is £55. The 
estimated ‘‘full cost” of armour includes only such actual 
charges against armour making as must be considered by any 
mauufacturer in fixing a selling price that will provide for 
interest on any bonded indebtedness, and a fair profit for the 
whole money invested. 


THE United States Naval Bureau of Ordnance expects 
shortly to begin tests of a detonating fuse of an entirely new type 
for use with high explosive shells. In this fuse, says the Army and 
Navy Journal, the effort has been made to avoid the danger of 
exploding the shell in case of anything going wrong with the fuse. 
The mechanical details by which it is sought to accomplish this are 
very ingenious, and give promise of being completely successful. 
Another novel and ingenious feature is designed to ensure the 
action of the fuse with equal certainty whether the shell strikes a 
thick or a thin plate. Still another feature makes it possible to 
vary the delay action of the fuse by a very simple change in its 
adjustment. The preliminary tests which have been made have 
all resulted very satisfactorily, and if the experiments in actual 
firing turn out equally well, the Bureau expects to adopt a high 
explosive with this fuse for al! armour-piercing projectiles. 


THE geological conditions which have contributed to 
the success of the artesian boring for water at Lincoln formed the 
subject of a paper read before the Geological Society by Professor 
E. Hull. This boring has its source of supply in strata which rise 
to the west, but to the east dip down towards the NorthSea. The 
water-yielding stratum is reddish, soft, porous sand-rock, reached 
at a depth of 1561ft., and penetrated toa depth of 474ft. About 
one milliun gallons of water rise to the surface daily. The sand- 
rock belongs to the New Red Sandstone. The hydraulic pressure 
at the bottom of the boring is that due to about 2035ft., and the 
friction of the water in percolating the rock accounts for the fact 
that the water can be pumped down during the day, but rises 
again in the night. The formations penetrated are :—Alluvium 
and Lower Lias, 641ft.; Rhzetic beds, 52ft.; Red Marl and Lower 
Keuper Sandstone, 868ft.; Bunter Sandstone, 454ft. The quantity 
of water drawn from the New Red Sandstone amounts to not less 
than twenty million gallons, and the total available quantity of 
Water pereelating infe the sandstone ameunts ta abent 300 
miltiiens 





MISCELLANEA. 


A Brix has been introduced for the coming session for 
the construction of a dock equipment at Harwich at a cost of 
£2,500,000 

As the natural dividing line between the Northumber- 
land and Durham coalfields, the river Tyne forms the outlet for 
the annual shipment of no less than 16,000,000 tons of coal. 


Manuracturers in Pittsburg and the surrounding 
district who use gas for fuel are confronted by a general increase 
of from 10 to 12 per cent. in the price they have been paying. 

THE British Consul at Cuba states that there is a good 
opening for alcohol engines for driving repair machinery during 
the dead season in the sugar mills when it is inconvenient to use 
the main boilers. 





Tur Minister of Fomento, Peru, has instructed Senor 
Hilarion Farje, civil engineer, to report as to the best means of 
increasing and improving the supply of drinking water in the 
town of Huancayo, . 


THE Philippine Official Gazette of 7th November con- 
tains a copy of a law authorising the expenditure of 1,834,000 pesos, 
for the purpose of constructing sewers in Manila and furnishing 
that city with an adequate drainage system and water supply. 


Tue Lords Commissioners of the Admiralty have 
appointed Mr. Sydney S. Hough, F.R.S., chief assistant to the 
astronomer at the Observatory, Cape of Good Hope, to be 
en at that observatory on the retirement of Sir David 
Gill, K.C.B. 


Ir is stated authoritatively that His Majesty’s Office 
of Works have decided to employ reinforced concrete for the 
General Post-office extension on the Christ’s Hospital site. The 
Hennebique system is to be applied, says Concrete and Constructional 
Engineering. 

THE forthcoming retirement is announced of Mr. John 
Gavey, the engineer-in-chief of the Post-office, who has occupied 
that position since 1902. Although Mr. Gavey does not reach the 
age limit till August next, he intends, we understand, to leave 
the service some time before then. 


THE Admiralty issued on Tuesday the results of the 
year’s tests of gun-layers with light, quick-firing guns in the fleet, 
and of battle practice from torpedo-boat destroyers. In both 
instances the Lords of the Admiralty note with great satisfaction 
—— marked improvement shown over tHe results obtained in 

Je 


THE report of the Yokohama Chamber of Commerce 
announces that a new coalfield has been discovered’at Hanchoro, 
Tomamayegori, Teshio Province, in Hokkaido. The field covers an 
area of 4,190,000 tsubo. The coal is stated to be of good quality 
and abundant. Tsubo = 3-95 square yards, or 3000 tsubo = 2-45 
acres, 


THE Journal de St. Pétersbourg states that the Muni- 
cipal Council of St. Petersburg have decided on the reconstruction 
of all the bridges crossed by the electric tramways. Work will be 
commenced on the Ekateringofka bridge in the course of January 
or February. The cost has been estimated at from 600,000 to 
700,000 roubles. 


Four large gas engines of from 1500 to 2000 horse- 
power each are being erected at the La Paix Works of the Société 
des Hauts Fourneaux Lorrains Aumetz la Paix, at Aumetz- 
Lorraine. They are designed to work with the waste gases of 
blast furnaces, and will be utilised partially as blowing engines 
and partly to drive dynamos. 

TueE dredging of the new Ambrose Channel, leading to 
New York Harbour, is proceeding apace, and a fairway, 35ft. de2p 
and 1000ft. wide, is expected to be ready by -next June, but the 
opening of the channel at that date is said to depend upon the 
passing of a law by Congress limiting the use of this channel to 
vessels requiring that depth of water. 


ToDMORDEN’s new motor omnibuses were used for the 
first time on Wednesday, when services to Walsden and Cornholme 
were opened. It had been proposed to defer the opening till the 
roads were in a better condition ; but the townsfolk complained, 
and said that if the omnibuses were to be only for fine wea.her the 
town might as well be without them. 


Tue working force of the American Patent-office, 
according to a writer in the Engineering and Mining Journal, is 
about one-half what it should be. There are no digests of the 
granted patents. An applicant cannot find out for himself what 
is new and what old, except at an excessive expense. If he could 
do so at moderate cost in advance of making his application, a 
_ percentage of the official work of examination would be 
saved. 


Aw absurd development of trade unionism is the con- 
troversy that has arisen in New York between the plumbers and 
steam fitters as to whose class the installation of vacuum cleaning 
system piping in buildings belongs. The plumbers lay claim to 
this work for the reason that connection is made from these systems 
to the sewers, while the steam fitters maintain that the system is 
analogous to compressed air piping systems and properly belongs 
to them. 


A TELEGRAM from Tokio states that the four Japanese 
steamship companies engaged in the carrying trade in the Yang- 
tsze have combined in one company with a capital of £1,500,000. 
The fleet consists of fifteen vessels, and the company will probably 
receive a State subsidy of £100,000. The Ya-lu bridge is 
estimated to cost £300,000, of which half will be undertaken by 
the Japanese Government and half by the Manchuria Railway 
Company. 

AN agreement has been arrived at between the Siamese 
Government and a British concessionnaire by which the latter is 
granted the exclusive right, for not more than twenty-five years, 
to dredge for tin ore in the whole of the area known as Puket 
Harbour, in exchange for his undertaking to excavate a dock 
1200ft. by 850ft.,with a depth of 20ft. at low-water spring tide 
within the harbour, and to excavate a channel to it, as well as to 
maintain the same for the term of the concession. 


THE Dépéche Coloniale states that a project of law, 
authorising the Government of Tunis to raise a loan of about 
£3,000,000—to promote measures for the industrial development of 
that country—is under the consideration of the Commission of 
Foreign and Colonial Affairs. It is proposed to apportion this 
sum as tollows :—30,000,000f.—about £1,200,000—for the com- 
pletion of the existing railway system; 28,000,000f.—about 
£1,120,000—for the construction of new railways ; 12,000,0C0f.— 
about £480,000—for road construction; and 5,C00,000f.—about 
£200,000—for the purchase of iands for colonisation. 


At Sheffield on December 20th the Sheffield Motor 
Company, Limited, were summoned for having 161 gallons of 
petrol on their premises in excess of the quantity permitted by 
their licence, viz., 350 gallons. The explanation advanced by the 
defendant company was that a good portion of the petrol only 
arrived the previous day, and 190 gallons was sent out before 
six o’clock at night on the day on which the inspection of the 
premises was made, With a sale of 600 or 700 gallons a week, 
there was considerable diffifult in regulating supply to demand, 
\ rainy day or two mimtht fh wHenttinietion of petrol; A fine 
Ale: was imported! z 





THE ENGINEER JAN. 4, 1907 


GREAT WESTERN RAILWAY—-IMPROVEMENT 


( For description see page 1) 











- 5-GOODS SHED AT CANON’S MARSH 


Fig. BLOWER FLOOR OF WAREHOUSE AT CANON’S MARSH 
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ENGINES OF H.M.S. BLACK PRINCE 
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TURBINES OF THE CUNARD LINER MAURETANIA 
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l.B AND £.C RAILWAY—ATLANTIC TYPE EXPRESS LOCOMOTIVE 

















GREAT CENTRAL RAILWAY—ATLANTIC TYPE EXPRESS LOCOMOTIVE 

















CALEDONIAN RAILWAY—SIX-COUPLED GOODS LOCOMOTIVE 
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GREAT WESTERN RAILWAY—ATLANTIC TYPE EXPRESS LOCOMOTIVE 

















NORTH-EASTERN RAILWAY—ATLANTIC TYPE EXPRESS LOCOMOTIVE 














S. E. AND C. RAILWAY—FOUR-COUPLED EXPRESS LOCOMOTIVE 
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H. M. BATTLESHIP DREADNOUGHT 























FIRST-CLASS JAPANESE BATTLESHIP KASHIMA 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. Brocknavs, Seilergasse 4, Vienna. 
CHINA.—KgLLyY anp Watsu, Lrutrep, Shanghai and Hong Kong. 
FRANCE.—Boyveau & Cuevituet, Rue de la Banque, Paris. 

Cuape.ort & Ciz., Rue Dauphine, 80, Paris. 

GERMAN Y.—AsHER anv Co., 5, Unter den Linden, Berlin. 

F. A. Brockxuaus, Leipzic; A. TWRITMEYER, Leipiic. 
INDIA.—A. J. Compripce ann Co., Railway Bookstalls, Bombay. 
ITALY. —LogscwHER anv Co., 807, Corso, Rome; Bocca Frergs, Turin. 
JAPAN.—KR&LLY AND WaLsH, LiMiTED, Yokohama, 

Z. P. Maruya anp Co., Tokyo and Yokohama. 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 
85, Duane-street, New York; Susscription News Co., Chicago. 
8. AFRICA.—Wa. Dawson & Sons, Limtirep, 7, Sea-st. (Box 489), Capetown. 
CentRaL News AceEncy, Limitep, Joh burg, Capetown, 
Durban, &c., and at all their Bookstalls. 

R. A. THomeson anv Co., 28, Risbeck-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown. 

AUSTRALIA,—Gorpon anp Gortcn, Melbourne, Sydney, and Queen-street, 

Brisbane, £c. 

R. A. THompson anp Co., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anp Gortcn, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch. 

Urron anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—WiJaYArRTNA AND Co., Colombo. 
JAMAICA,—SoLLEs anD Cocina, Kingston. 
STRAITS SETTLEMENTS.—Kegtty anp Wasa, Lourrep, Singapore. 
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SUBSCRIPTIONS. 


Tue ENGINERR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, he 
supplied direct from the office on the following terms (paid in 
advance) :— 


Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) ... .. £1 9s. Od, 
Ciotn Reapine Casas, to hold six issues, 2s 6d. each, post free 2s. 10d 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


wr ign Subscriptions will, until further notice, be received at the rates 
yiven below. Foreign Subscribers paying in advance at these rates 
will receive Toe ENGIngeR weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINrER, and 
accompanied by letter of advice to the Publisher. 

THIN ParPer Copies. Tuick Paper Cortes. 
Half-yearly .. £0 188. Od. | Half-yearly - 4 & 
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(The difference to cover extra postage. 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Departinent of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON." | 
Telephone—No. 13352 Central. 
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*," With this week's number is issued Two Four-page Supplements 
illustrating the Progress of Engineering in 1906. Every copy as 
issued by the Publisher includes copies of these Supplements, and 
en are requested to notify the fact should they not receive 
them. 


*." If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he ill oblige by giving prompt 
information of the fart to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, cun be remedied by obtaining the paper direct from 
this office. 








CONTENTS. 


Tae Enotnerr, 4th January, 1907. PAGE 
New Works at Brist»i. (Illustrated) .. .. .. ae 
Harbours anpD WATERWAYS IN 1906. (Illustrated.) 
Some Ear_y Macuine Toots. (Illustrated.) .. .. 
ELECTRICAL ENGINEERING IN 1906... .. .. 
SANITARY ENGINEERING IN 1906 

Tue Scotca Rattway Disaster 

DOGMNMN SOMME s,)) as na na” sia. dte da, 6e 
PowER Extensions aT NisGara. (Illustrated.) 
SEMI-PORTABLE SteaM Enaine. (Illustrated.) .. dae Ge 
bo Si re le ree | 
GeRMAN BatrLesHip ScHLESWIG-HoLsrEIn. (Illustrated.).. .. .. 10 
oe ee RT CP ee eee HSE Se i ee 
LETTERS TO THE Epitor—The Grantham Disaster—Suction Gas 


WATT to bs 


Producer Trials—Flash Boilers 10 
De OU IR eA ES ve me 
POEM MONON a cle gar Sins ei, ee cteetin? guy hel bm. a0. UM 
MISCELLANEA .. 11 


Rerrosprcr—The Year's Progress— Mechanical Engineering in 1906... 13 
Civil Engineering el de Mxe? Ent har! xor Pas bas Tee ee 5 


Water Supply .. . ae. Be ee ee a ae 
Gas nig ly—War Material—Chemistry .. .. .. .. .. .. «. 19 
A 40-Ton Hypravtic Coat Hoist. (Illustrated.).. .. .. .. .. 21 


AMERICAN ENGINEERING News eee tR A aair: cate ew cn aka Gh ad 
LETTERS FROM THE Provinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Notes from 


PROMO HERS oe eo Tes. BGh kee? ve oe a ve @ 
Sheffield District—North of England—Notes from Scotland .. .. 23} 
Wilen Gin BUNUN COUNENDN © 06 cc) ce ce ce ss, cw ee ue 

AINE MS Sars © ns, ae ae | Cer aa. ce. cet net os cee OO 
ALMANACS, MIO Sc cag Nant * cate, de) = ween vee S00. Tee! Lag dar 
UMN OE gon tes 'ee) ap ad ec, ade eu. see. ade 


LAUNCHES AND TRIAL TRIPS a“ ae ae 


Burris Parent Segcirications. (Illustrated) .. .. © .. .. 26| given for rolling stock, when that which is in exist- 


Navat Enoinger ApPor 


TO CORRESPONDENTS. 





&®@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
inatructions, 


a All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

ae We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


- REPLIES. 


R. J.—On further inquiries we find that the Albini gun carriage was 
made by Armstrongs. The recoil was controlled by an inclined 
hydraulic buffer, the gun being supported much as in a disappearing 
mounting. 

J. P.—We appreciate your point. The same plea has been used on many 
occasions by owners ¢f machinery, but we believe without. success. 
}ossibly the Income Tax Payers’ Appeal Agency, 191, Victoria-street, 
S.W., might be able to give you advice on the course to pursue. 

F. M.—You might try ‘“‘The Minagemeot of Small Engineering Work- 
shops,” by H. Barker, price is. 6d ; or “‘The Cummercial Management 
of Engineering Works,” by Francis C. Burton, price 12s 6d. Both 
these books are published by the Scientific Publishing Company, of 
Manchester. Try also ‘‘ The Commercial Organisation of Factories,” 
by J. Slater Lewis, London, E. and F. N. Spon, pric; 21s. net. 


ERRATUM. 


WALSCHAERTS’ VALVE Gear.—In some of the issues of Tak ENGINEER 
for the 21st ult. confusion appears on the page of drawings of Walschaerts’ 
valve gear. During the run the blocks had to be lifted to make an 
adjustment and they were wrongly replaced. The single view in 
elevation at the bott m of the page is the Walschaerts gear of 1£48, the 
two middle views, plan and elevation, show the Heusinger von Waldegg’s 
gear. 








MEETINGS NEXT WEEK. 


Roya. INstITUTION OF GrEaT BriTaIn.—Tuesday, January 8th, at 
3p.m., at Albemarle-street, Piccadilly, W. Experimentally Illustrated 
Lectures on ‘Signalling to a Distance, from Primitive Man to Radio- 
telegraphy,” by W. Duddell, M. Inst. E.E. 

Tue InstiruTion oF ELxecrricaL ENGINgERS.— Thursday, January 
10th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Ordinary general meeting. Paper, ‘- New 
Incandescent Lamps,” by James Swinburne. 

Tae Institution or Crvit EnGIngERS.—Tuesday, January 8th, at 
8 pm., at Great George-street, Westminster, S.W. Ordinary meeting. 
Paper, ‘The Simplon Tunnel,” by Francis Fox, M. Inst. C.E. Friday, 
January llth, at8 p.m Students’ meeting. Paper, ‘‘The Balancing «f 
Internal Combustion M»tors applied to Marine Propulsion,” by A. T. 
Weston, M.Sc., Stud. Inst. C E. 








DEATHS. 

On his way home from America, on board the Etruria, of pneumonia 
and heart failure ILL1us Augustus Timmis, M. Inst. C.E., of Stone Hall, 
Oxted, Surrey, and of Beckley, Worcestershire, aged 67. 

On the 24th of December, 1906, JoszpH Bernays, M. Inst. C.E., 3, 
Mil'man-street, W.C , Past President of the Society of Engineers, and a 
prominent member of various other learned societies, aged 71. 
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1906. 


THE progress of trade during the year just ended 
has presented some remarkable features. It has 
expanded in unanticipated directions. It has been 
stationary or retrograde where progress was reason- 
ably enough foretold. On the whole, Great Britain 
has prospered; the volume of business done has 
been enormous. The only complaint is that profits 
have been too small. Much less has been heard 
this year than heretofore about the unem- 
ployed; whether it is that the unemployed have 
ceased to be useful as a battle-cry, or that they are 
really fewer in numbers and more than ever unem- 
ployable, we cannot pretend to say. Under no 
circumstances do they afford an accurate standard 
of prosperity or failure. We said last year that the 
output of coal gave a very fair idea of the com- 
mercial position. On the whole, the demand for 
steel and iron may be regarded as more conclusive. 
During the summer prices rose gradually, as did the 
demand ; but during the last two months a demand 
has set in which is almost unprecedented. It is 
long since 80s. per ton failed to find plenty of 
hematite pig for sale. That is the position 
now. The probable make of pig iron in this 
country for the year is 10,000,000 tons. In the 
United States, notwithstanding a gigantic output, 
there is a famine in steel, and it is stated that many 
firms have their books full of orders enough to last 
them for two years. Wages are abnormally high. 
The greatest difficulty is experienced in obtaining 
skilled labour, and yet there are many thousands of 
persons in New York and other cities who are on 
the verge of starvation. These are the unemploy- 
able, who constitute in all cities one of the problems 
of civilisation. 

The cause of this gigantic prosperity is, curiously 
enough, not to be found in the expansion of manu- 
facturing industry. That is a result, not a cause. 
To a succession of enormous harvests it is due; 
successful agriculture lies at the root of it. It is 
not remarkable that unprecedented orders should be 


millions of bushels of corn waiting transport. The 
prosperity of the American farmers enables them to 
clear off debt and spend money on, among other things, 
machinery and agricultural implements, which will 
probably add largely to their wealth next year. It 
seems deplorable that nothing can be done in this 
country to attain anything approaching to a similar 
result as far as land is concerned. 

For the time being, at all events, the engineering 
trades in Great Britain are well off, with plenty of 
orders and plenty of men. But the future is not 
without clouds. One of the most serious is the Act 
of Parliament which legalises the interference of 
one group of workers with another ; and frees the 
funds of a union from all responsibility for the acts 
of its members. There are not wanting those who 
foresee in this Act of Parliament the legalisiug of 
boycotting and an extension of facilities for ruining 
an obnoxious manufacturer. It is well to remember, 
however, that although the funds of a union are 
safe, those of the individual members are not. A 
striker guilty of violence can be prosecuted and 
punished by fine and imprisonment now as before, 
and it is more than likely that the funds of a union 
could not legally be used to pay a fine for him. It 
is to be hoped that good sense will prevail, and that, 
after all, the new Act will have much less effect 
than is anticipated on the relations between 
employer and employed. 

As regards the actual volume of trade of this 
country, and exports and imports, as given in the 
official returns, it is well to repeat the warning that 
these must in no way be regarded as more than 
general indications of what is goingon. In the first 
place, as the imports of all civilised countries are 
invariably in excess of their exports as set forth in 
official returns, it is clear that they cannot repre- 
sent the whole truth. No country could go on for 
ever running into debt. The fact is, of course, that 
there are two official values for all commodities— 
the one that of export, the other that of import. 
Neither represents the true value. An exporting 
manufacturer declares value as £1000; the importer 
rates it at £1250, the sum which he has to pay for 
it, including freight and various other charges. 
The probability is that in all cases imports and 
exports always balance each other over con- 
siderable periods of time, such as a year. The 
difference is represented by the transfer of gold from 
one country to another, and that is a very small 
matter, representing but a trifling percentage of the 
whole value of national transactions. 

There is, however, another factor to be considered. 
The declared value of a commodity does not give an 
adequate idea of the amount of employment which 
its production represents. So long as wages suffice 
to keep workers in comfort, so long will the quan- 
tity of employment be the measure of prosperity of 
a nation. To follow up this proposition would, 
however, lead us into the intricate forest of political 
economy. 

So far as can be seen, we have in this country 
months of prosperity before us. The political 
situations in Germany and in France are disturbing 
elements to be taken account of in any forecast. 
But, after all, common sense is not wholly 
extinguished by politics ; and it is safe to say that 
difficulties will be dissipated, quarrels patched up, 
the influence of sane men brought to bear, and 
peace preserved—if not at any price, at all events 
at a price which nations so powerful can afford 
to pay. 





MECHANICAL ENGINEERING. 


Tue past year has been in nowise remarkable for the 
introduction of novelties in mechanical engineering. 
These, such as they are, must be sought for in the con- 
struction of steam turbines, motor cars, and gas engines, 
with which we deal in another place. Here we confine 
our attention to steam machinery. 


The Steam Turbine. 


The steam turbine has now reached such a stage of 
development that.inventions connected with it no longer 
deal with matters of theory, or designs intended to get 
more and more work out of a given weight of steam. 
Ninety per cent. of the patents recently taken out in this 
country, France, Germany, or the United States, are for 
improvements in details of construction, such as stuffing- 
boxes, thrust bearings, and, above all, speed regulators. It 
is well known that as with the water turbine so with 
the steam turbine, throttling the whoie supply tells against 
efficiency. The right line for adoption where the design 
admits is the cutting out of one or more nozzles, just as in 
a water turbine the water is prevented from entering cer- 
tain guide vane ports; the efficiency of the remaining 
deliveries is but little reduced. Many of the inventions 
made with this object in view are very ingenious. About 
seventy steam vessels have now been fitted with steam 
turbines instead of reciprocating engines. So far as 
can be gathered they have been successful; but com- 
plete statistical information is lacking. The question 
of vibration has not been settled; no doubt that due to 
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the propellers has not. There still exists a doubt as to 
the superiority of the marine turbine over the reciprocat- 
ing engine, and the satisfactory performance of such 
machinery as that of the London and South-Western 
Railway steamer Princess Ena, recently described in our 
columns, will tend to strengthen the doubt. It would 
appear that we have adhered too long to a heavy slow- 
running type of engine, while better results could have 
been got with much lighter and smaller machinery. 
engineers choose to take advantage of the better materials 
and better workmanship now available, there is no reason 
why 200 lb. pressure and 150 revolutions per minute 


should not take the place of the normal 1601b. steam and | 
The great success of the Dreadnought | 


75 revolutions. 
has apparently secured the adoption of the steam turbine 
in our Navy. 
will have turbine engines. During the year the Parsons 
Marine Steam Turbine Company, Wallsend-on-Tyne, 
have supplied machinery to H.M.S. Dreadnought, Gadfly, 
and two torpedo destroyers, aggregating in all 43,000 
horse-power. 

The Parsons Company has recently developed to some 
extent a new field for the steam turbine. It is now being 
employed for driving fans for blowing steel furnaces and 
other work, the pressure of the air being in some cases 
as great as 15lb. on the square inch; but so far the 
quantities have been small, say 20,000 cubic feet of air 
per minute. The steam turbine has been suggested as an 
engine for driving mine ventilator fans, but there are as yet 
serious objections to its use for this purpose. The Guibal 
fan, for instance, runs much too slowly to be coupled 
direct to a turbine; ample supplies of condensing water 
are not always available, and so far no one has had direct 
experience with a turbine which will run successfully 
night and day for twelve months—a duty regularly asked 
for, and performed by reciprocating engines. 


Steam Engines. 


In reciprocating steam engines of the highest class re- 
course is had to superheating as a means of economy, and the 
degree of superheat has been pushed so far that the place 


of the steam engine is being taken by the steam gas 


engine. Controversy still rages as to what takes place 
inside a cylinder, and no one knows whether it is the free 
heat—sensible temperature—or the latent heat of steam 
that is converted into work. Difficulties connected with 
distribution take place when cylinder covers get nearly 
red-hot. The sliding valve, even of the piston type, can- 
not be got to last, and Herr Lentz has brought out a 
very beautiful engine now being made in this country by 
Messrs. Davey, Paxman and Co., Colchester, for which 
marvellous economy is claimed, and all the distributing 


valves of which are of the conical or puppet type. The | 


use of such valves is, of course, as old as the days of 
Watt, but the Watt valves worked very slowly and the 
Lentz valves very fast. They seem to supply one solution 
of the problem of employing steam gas in high-speed 
engines. Of course, seeing that puppet valves work very 
well at over 250 strokes a minute in small internal 
combustion engines, it is not easy to see why they should 
fail with steam. 


Locomotive Engines. 


As regards the working of railway traffic, we have 
absolutely nothing new to record. The policy of very 
long distances without a stop and at high speeds has 
been continued and developed during the year; of all the 
details we have kept our readers fully apprised. There 
are about 140 trains now running over distances greater 
than 100 miles without a stop. The run from Padding- 
ton to Plymouth on the Great Western of 228 miles with- 
out a stop is the longest. This fine run is done iu four 
hours, but the speed is exceeded by a fast train to Bristol, 
about 118 miles, the running time being just two hours. 

During the year several remarkable accidents occurred, 
the causes of which have not been conclusively settled. 
An accident unique in the history of British railways took 
place at Salisbury to an American boat train. The 
engine upset rounding a curve at too high a speed. It 
is noteworthy that only one passenger bad lost his life in 
a smash on this line during the preceding period of 
17} years, during which time twelve hundred million 
passengers had been carried. The subject is more fully 
considered elsewhere. 

The use of motor railway coaches is extending; most of 
the principal railways now use them. Their utility has 
been very greatly increased by the adoption of the Ger 
man “ Halte’’ system in country places. The Halte is 
simply a short platform, sometimes with, sometimes 
without, a shed, at the side of the railway. A would-be 
passenger can stop the motor, by holding up his hand, as 
we would an omnibus; or a passenger wishing to get out 
can have the car stopped by telling the guard beforehand. 
We cannot do better than refer our readers desirous of 
more information to page 194, Vol. 102. It is of interest 
to add that while Mr. Marsh, on the Brighton line, is 
utilising Mr. Stroudley’s old “Terriers” for this class of 
work, Mr. Hughes, of the Lancashire and Yorkshire 
Railway, who has already eight motor coaches running, 
is building six more, two features of which are worth 
notice. One is that in the construction of the boiler the 
flanged plates are those of the radial passenger tank 
engines, of which there are about 270. The other is the 
large size of the cylinders, which are 12in. by 16in. To 
prevent the drivers running their boilers out of breath, 
the maximum cut-off takes place at 60 per cent. 
steam railway motor cars mention should be made of 
the Kobusch-Wagenhals steam coach, now being tried 
by the St. Louis Car Company. This vehicle is novel in 
various respects. It is 82ft. long, and weighs 80 tons; 
it is 10ft. wide overall, and 15ft. 2in. high. It carries 
sixty-four passengers. It is noteworthy in that a new 
departure in boilers has been made—one suggested many 
years ago in Tur Enaineer. A water-tube torpedo boat 
boiltr is used, with 1215 square feet of heating surface, 
the 42} square feet hf grate area, preannre B60lb, Th in 
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The new yacht being built for the King | 


| 
fired with crude oil through five burners. It has a double- 
| cylinder piston valve engine, Llin. by 12in. cylinders, drives 
four-coupled driving wheels in a bogie. The car body 
| can easily be detached from the engine and boiler. As 
| the car has not as yet been put into service, nothing is 
| known of its performance. 
; As to the details of construction of locomotives, we 
cannot do better than set forth what has been taking place 
on a few of the more important lines. Thus, on the London 
and South-Western, Mr. Drummond continues to get 
very admirable results from the cross water-tubes in the 
fire-box. These tubes appear to be almost indestruct- 
ible, notwithstanding the enormous temperature to which 
they are subjected—a fact which strongly corroborates 
| the dictum we have long since laid down, namely, that so 
long as a water tube in a boiler is not more than about 
| 24 diameters long it will, if laid on an incline of about 
one inch to the foot, give no trouble whatever. To the 
feed-water heater introduced by Mr. Drummond we have 
already fully referred. Its success is assured, as is that 
of his spark arrester. It is worth notice that a careful 
study of all the conditions of working, both in this 
country and the United States, has convinced Mr. 
Drummond that, for the London and South-Western 
Railway at all events, the great six-coupled American 
type locomotives recently put on some of our northern 
railways are quite unnecessary. 

On the Lancashire and Yorkshire Railway Mr. Hughes 
has held, as we do, that if compounding is to be seen to 
advantage it must be when used with heavy slow traffic, 
such as that in goods and minerals. He has carried outa 
large number of experiments on heavy simple goods and 
mineral engines, and obtained data which convinced him 
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of the propriety of at any rate trying one compound 
goods engine ; consequently he has converted an ordinary 
mineral engine into a compound engine having high- 
pressure cylinders 154in. and low-pressure cylinders 22in. 
in diameter, or a ratio of 2 to 1, stroke 26in. The high- 
pressure valves are piston valves with inside admission, 
and the low-pressure valves slide valves of the Richard- 
son balanced type. In the low-pressure steam chest 
there is a small auxiliary high-pressure steam chest with 
a slide valve for admitting high-pressure steam when the 
engine is in full gear. There are no intercepting valves, 
and high-pressure steam is cut off from the low-pressure 
steam chest automatically when the engine is notched up 
| to a certain percentage. In the meantime, of course, 
| the high-pressure piston is floating in high-pressure 
| steam. Experiments were carried out with this engine 
| as far as possible on parallel lines to those previously 
mentioned, and the results were so satisfactory as to 
enable him to decide to build ten more this half-year, and 
the work is now in progress. It has, moreover, appeared 
to Mr. Hughes that there was an ecual chance for 
securing economy in locomotives with superheated steam 
as compounding, and consequently he has fitted two of his 
standard six-wheeled goods engines with the ‘‘ Schmidt” 
system of superheating. These have only just got into 
traffic, and we have not any results at present to record. 

Incidentally, we may mention here a very clever bit of 
designing by Mr. Hughes. The big radial tank engines, 
designed by Mr. Aspinall when chief mechanical engineer 
of the Lancashire and Yorkshire Railway, are well known. 
Powerful as they are, they were not quite powerful 
enough; a larger boiler was wanted, and after a 
little scheming, Mr. Hughes was able to design a boiler, 
with a Belpaire fire-box, having 20 per cent. greater 
water capacity, and 40 per cent. increase in steam space, 
without altering a single angle iron in the rest of the 
engine. This boiler is also provided with an extended 
smoke-box. 

So far as locomotive development goes, there is very 
little on the Great Western Railway beyond the informa- 
tion which has appeared from tite to time in our pages. 
For all ordinary work Mr. Churchward is adhering to the 
18in. by 30in. high-pressure simple engine, using the 
same standard parts with different wheel arrangements 
to give the various types of engines required for the 
different services. He has abandoned the “ Atlantic” 
type in favour of the 4-6-0 for all express work, on 
account of the “ Atlantics ” not giving sufficient adhesion 
for the higher powers now necessary, and still adheres 
to the 225lb: per square inch pressure for the larger 
types. The boiler repairs are, of course, much heavier 
on that account, but the efficiency of the engines is high. 
He is constructing severa] four-cylinder simple express 
engines for the fastest express work, which are identical 
with No. 40, with the exception that they are 4-6-0 
instead of “ Atlantic.” 

On the London, Brighton, and South Coast Railway 
there is little new of which to speak. The big Atlantic 
engine, to which reference has already been made in our 
pages, bas been doing satisfactory work as far as coal 
consumption is concerned, and we understand that 
Messrs. Kitson and Co. are carrying out an order for 
eleven more of them. Tank engines are being rebuilt for 
working suburban traffic; they are of the 4-4-2 type 
with 5ft. 6in. driving wheels ; a few of the same type with 
6ft. 6in. wheels will be built for working main line traffic. 
They will have a slightly greater tractive force than the 
late Mr. Billinton’s last bogie engines. 

Not long since Mr. H. Wainwright put to work on the 
South-Eastern and Chatham Railway some forty big 
locomotives in the continental service ; these have done 
so well that six more of them are being constructed at 
Ashford. The leading dimensions are as follows :— 
Cylinders 19}in. by 26in., four-coupled driving-wheels 
6ft. 8in. diameter; heating surface of boiler, 1505 square 
feet; tractive effort taken at 80 per cent. boiler pressure, 
17,342 lb. On the completion of these there will be built 
at Ashford six express engines with Belpaire boilers, in 
all respects the same as five recently put into service. 
The four-coupled wheels in these engines are 2in. less in 











diameter, 6ft. 6in., the cylinders being the same. The 


| heating surface of the boiler is 1582 square feet, of which 


136 square feet is in the fire-box. The tractive eflort at 
RO per sent; boiler pressure is 17,7846 1b, These engines 
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are small as compared with some locomotives on northern 
lines; but Mr. Wainwright is restricted as to weight by 
bridges, and, on the whole, it is possible that, in the long 
run, he will have no cause for complaint. During the 
present year six new steam cars have been put into 
service, and are working well, and with much economy, 

In January of last year we referred to a new departure 
made by Mr. R. M. Deely, locomotive superintendent of 
the Midland Railway, who, it will be remembered, put ten 
compound engines into service ; twenty others have since 
been added, so that the system is receiving a fair trial, 
As compared with the first five compounds built jn 
1902-1903, the controlling valve on the side of the smoke. 
box has been dispensed with, and the admission of steam 
to both high and low-pressure cylinders is in the latey 
engines effected solely by the regulator. The fire-box 
has also been increased 6in. in length—from Sift. 6in. to 
9{t.—and the boiler pressure from 195 1b. to 220]b. per 
square inch. A number of new simple express bogie 
passenger engines with Belpaire boilers and four-coupled 
wheels 6ft. 9in. in diameter have been constructed, being 
a continuation of what has now become the standard type 
of passenger engine on the Midland Railway. In these 
engines the drumhead form of smoke-box tube plate has 
been definitely abandoned, and the boiler pressure raised 
from 1801b. to 2001b. per square inch. Several new 
standard goods engines have also been built, and a large 
number of passenger and goods engines rebuilt with 
larger boilers, enabling them to deal with about 20 per 
cent. heavier loads. The company has also constructed 
four two-cylinder compound express bogie passenger 
engines with. Walschaert’s valve gear, and two steam 
motor coaches for the Irish section of its line—the 
Northern Counties Committee—and has adapted several 
old Pullman cars for steam traction as motor cars on a 
number of branch lines. 

For what has been done during the year on the London 
and North-Western and Great Northern and other lines 
we must refer our readers to recent articles in our pages. 
Nothing very startling or novel has to be recorded. 

As to what is being done by British firms abroad, we 
cannot do better than record some of the work of the 
North British Locomotive Company, Limited, of Glasgow, 
which is a combination of the Hyde Park Locomotive 
Works—Neilson, Reid and Co.--the Glasgow Locomotive 
Works—Dubs and Co., Limited—and the Atlas Works, 
Manchester—Sharp, Stewart and Co., Limited This, 
being the largest builder of locomotives in the kingdom, 
may be taken as fully representative of the course of 
business. We may say generally that the outstanding 
feature of the work passing through the companies’ hands 
was the very small volume for home railways, only about 
6 per cent. of the total output. The bulk of its orders 
have been for the South American railways and India. 
The engines generally have been of the heaviest type for 
the 5ft. 6in. and metre gauge lines. The boilers were 
nearly all of large diameter, admitting of a great increase 
in the proportion of heating surface and steam capacity to 
cylinder volume. The boiler centres are now very high, and 
the cab roofs have reached the limit of the loading gauges. 
The most prominent types built during the past year for 
these railways are the 4-6-0 passenger, the 2-8-0 goods, 
and the 4-4-2 Atlantic express passenger engines. 
Atlantic engines constituted about 10 per cent. of the 
whole output; half of these for the home railways and 
half for the South American railways. The 4-6-0 and 
2-8-0 types comprised about two-fifths each respectively 
of the output. In the first type there is only one engine 
of an exceptional character. It has three high-pressur 
cylinders, with the cranks placed at 120 deg., and drivir g 
through the front coupled axle. The boile) pressure is 
228 lb. per square inch. We believe this eng'ne has given 
very good results. Of the second type there are at least 
fifty two-cylinder compound engines built for South 
American railways. The boiler pressure is 200]b. per 
square inch. These engines have a controlling valve 
which is actuated by the reversing gear, the placing of 
which in full forward or full backward gear converts the 
compound into a simple engine, and opens the high and 
low-pressure exhaust to the chimney. Of the third type 
there were over thirty two-cylinder compounds, also for 
the South American railways, to work under the same 
conditions as the second type. The boiler pressures of 
the simple engines range from 175 lb. to 200 lb. per 
square inch. There are not many departures of 
outstanding importance in any of the engines built. 
The “Belpaire”’ fire-box has been almost universally 
adopted. This is to be expected owing to the high 
working pressures and the large surfaces requiring 
to be stayed; the direct staying of the crown gives more 
freedom for cleaning out purposes, &c. Different types 
of spark arresters have been introduced in the course of 
the year. The ordinary flat grid in various forms has 
been frequently adopted. Since the introduction of the 
increased size of boilers, and the consequent raising of 
their centres, the chimney has been reduced in height to 
very small proportions, necessitating the prolongation 
downwards of the chimney, in the form of a bell mouth, 
into the smoke-box. The blast pipe nozzle has also been: 
lowered to about tke centre of the nest of tubes in order 
to help the flow of gases through the bottom rows of 
tubes. The distance between the blast nozzle and the 
horizontal spark-arresting grid must be filled up by a 
cone spark arrester. This has led to certain devices 
being introduced to swing the cone clear of the upper 
rows of tubes for cleaning purposes. There has been 
little further development in valve gears this past year. 
The Walschaerts system has been adopted on all the 
standard metre-gauge engines for India, and is now 
going to be fitted to some of the standard broad- 
gauge goods and passenger engines also. The Mar- 
shall gear is also being fitted to several engines. 
The British locomotive-building establishments have 
been so fully taxed during the year that they have had no 
special inducement to suggest changes in the design cf 
the locomotive, but it is no secret that they are fully pre- 
peared with achemen etnbedying most radical innoystions 
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whenever such aredesired by the railway authorities and 
are purchasable by their financial resources. 

So far as we are aware, the largest locomotive in the 
world will be put into service this year on the Erie Rail- 
road. It is a sixteen-wheeled double-bogie compound 
Mallet engine weighing nearly 185 tons. The total heat- 
ing surface is 5680 square feet; grate area, 93 square 
feet; pressure, 215 1b.; high-pressure cylinders, 2éin. 
diameter: low-pressure, 39in.; stroke, 28in.; diameter of 
driving-wheels, 4ft. Bin. There are 468 tubes, 21ft. long 
an] 2kin. in diameter in the boiler. 


Steam Boilers. 


For some reason not on the surface peate has 
descended on boilers; we no longer have in our ears the 
din of disputes about the relative demerits of water-tube 
boilers. ‘These seem to have settled into their own place, 
no complaints reach the outside world about Belleville 
boilers; it is possible that this is the result of two things. 
The boiler has been made to do good work by skil- 
ful handling; possibly, too, more boilers are lighted up 
for cruising purposes, and there is slower combustion and 
less driving; what may happen in time of stress who can 
say? So far nothing has been heard of the results 
recently obtained in the Navy with other types of water- 
tube boilers. 

The popularity of the Babcock boiler has long been 
assured, and its use, particularly for generating stations, 


has assumed enormous proportions. The only other water- | 


tube boiler which competes with it in output is, perhaps, 
the Sterling generator. The demand has, we understand, 
heavily taxed the Motherwell Works during the past year. 
Among other purchasers may be mentioned the Blaen- 
avon Company, Cammell, Laird and Co., and the Barrow 
Hematite Steel Company, various electricity supply 
stations, and so on. Much of the success achieved by 
the water-tube boiler is no doubt due to two facts: The 
first is that it is treated fairly, and not over-driven ; the 
second is that the materials and workmanship are being 
made good enough for the required purpose. The con- 
ditions are very trying at best, and poorly-made boilers 
are sure to give trouble, and so bring the whole type into 
disrepute, really not deserved. 

In the mercantile marine the Scotch boiler keeps the 


first place; the application to it of the Howden system | 


renders it a first-class generator, giving an astonishingly 
cool stokehold, and a high evaporative efficiency. 


Condensers. 


During the year much more has been heard about con- 
densers than boilers. This is no doubt due in part to the 
introduction of the steam turbine, which to be worked 
economically must havea high vacuum. But electricity 
generating stations, under all circumstances, require 
powerful condensing plant to deal with the large quantity 
of steam used. Very frequently the supply of water is 
inadequate, and great economy in its use is necessary. 
We have recently discussed a valuable paper by Mr. J. 
A. Smith, of Melbourne, on “ The Theory of the Surface 
Condenser,” and we have also described the Contraflo con- 
denser, which we are told does as much with one 
square foot of surface as the normal condenser can 
do with two—a_ result secured by letting the 
condensed steam drain away from the tubes. The 
precise reason why this should favour the transmis- 


sion of heat from the steam to the cooling water has | 


not yet been given in a generally acceptable form. 
Experiments made in Germany go to show that moist 
iron will condense 400 times more steam per unit of time 
and surface than will dry iron. But, in point of fact, 
although theory and statement abound, not much is really 
known about the phenomena of condensation, and we 
shall not be surprised if further developments and 
augmented efficiency are obtained during the present 
year. 


The Motor Omnibus. 


In another place we deal with internal explosive 
engines, but we may refer here to the motor omnibus, 
an invention which has attracted more popular attention 
during the past year than any other invention. It has 
been very sharply criticised, and Scotland-yard has been 
severely censured. The public have denounced the omni- 
bus, while patronising it, because of noise and smell 
and skidding and various accidents. The advocates of 
the omnibus, on the other hand, complain that the police 
are ruining a growing trade by their obstructive tactics. 
But the truth is that from some cause or other, most 
probably sharp criticism, great improvements are being 
made in the new vehicle. The police have simply declined 
to believe that these improvements could not be made; 
and so far from demolishing a new industry, they have 
done much to establish it on a sound basis. As to the 
progress of the motor omnibus, we cannot do better than 
quote the following figures from an address delivered on the 
17th December by Mr. Campbell-Swinton before the Society 
of Motor Omnibus Engineers. In May,.1905, he said, 
there were only 30 motor omnibuses on the streets, while 
on November 26th this year there were 789. It was 
reasonable to take 800 as the average number of passen- 
gers per day for a motor omnibus, and it was also reason- 
able to assume that the companies kept 80 per cent. of 
their vehicles on the road. On this basis it was easy to 
calculate that the motor omnibuses were carrying at the 
rate of 184,000,000 passengers a year, or some thirty times 
the population of the whole metropolis. The daily gross 
earnings of an omnibus were £4, and this meant that the 
omnibuses were taking nearly £1,000,000 per annum. 
The London County Council tramways carried only 
180,000,000 passengers last year. The number of omni- 
buses, we may add, has been much increased, and is in- 
creasing. There are now, or very soon will be, 900 
motor omnibuses at work in London and the suburbs. A 
papes read by Mr. Clarkson, of Chelmsford, before the 
Institution of Mechanical Engineers, deseribing his 


steam omnibus, and published in our pages last month, 
gives the latest information available in this direction. 
There are now, we believe, about 40 steam omnibuses 
running; M. Serpollet continues to work in the same 
direction, and both are attaining a considerable amount 
of suecess. It is noteworthy that, while Mr. Clarkson is 
all for automatism, M. Serpollet holds that control 
should be mainly effected by a skilled driver. 

Steam for heavy traction on common roads is very 
far from being displaced by the petrol engine, as was at 
one time foretold, and the rise which has taken place in 
the price of petrol renders supersession further off than 
ever. The demand for steam traction has developed 
during the year to a considerable extent, and firms like 
Messrs. Garrett and Sons, of Leiston, have revived the 
building of steam traction engines, while Messrs. Davey, 
Paxman and Co., of Colchester, are building them for the 
first time in the history of the firm. 


Superheating. 





| Concerning superheating, it is difficult to direct 
| attention to any really new and good departure. The 
| demand for economical steam engines has been met by 

adding superheaters to existing types of engines, mode- 

rate temperatures only being used—say, 200 deg. at the 

engine side of the stop valve. But more daring spirits 

are testing new engines and superheaters which deliver 
| steam at the engine side of the stop valve with a tem- 

perature of at least 1000 deg. Fah. We have here not 
| steam engines, but engines working with a permanent 
| gas, and some interesting thermodynamic problems are 
| presented for solution. No liquefaction takes place in 
| these engines. Even the exhaust steam is largely super- 
| heated. Is not this superheating of the exhaust waste 
| differing only in kind from initial cylinder condensa- 
|tion? Abroad, superheating in locomotives is growing 
|in popularity. But there are very great difficulties in 
| the way of its adoption in this country. There is not 
| the same space available; and locomotive designers 


| hesitate before they will fill up their smoke-boxes with 
two or three tons of apparatus. Nor does superheating 
| make much progress at sea, where, indeed, engineers 
}and shipowners seem to be content with quadruple 


| expansion and 2001b. steam. Even the use of the jacket 
is very far from being general. 


| Workshops and Machine Tools. 

| There is no outstanding event in the domain of manu- 
| facturing engineering to put on record. The year has 
| been one of progress, steady but uneventful; and apart 
from the dispute on the Clyde engineering works have been 
| fairly free from labour troubles. Business, which was 
moderate enough at first, increased as the months passed, 
|and the trade in machine tools became distinctly good. 
| Much of this was due unquestionably to the motor car, 
which has caused a fine demand for certain special 
tools. Gear cutters, for example, were bought from all 
sources as fast as they could be made. The turbine, 
too, has assisted the trade, and several notable machines 
| of large size for this particular class of work have been 
|turned out. The use of high speed steel, and with it 
|the better employment of machine tools, continue to 
develop. A.remarkable contribution to this subject, to 
| which we must refer at greater length on another occa- 
sion, was Mr. Taylor’s presidential address to the Ameri- 
| can Society of Mechanical Engineers early in December. 
| Mr. Taylor, as is well known, was part discoverer or 
|inventor of the Taylor-White high-speed steel, which 
started the new era in the machine shop. His address 
|is entitled, “The Art of Cutting Metals,” and in it he 
| recounts the history of twenty-six years of experiment- 
ing. He professes, too, to make public for the first time 
certain invaluable secrets of the art, and deals at some 
length with a special slide rule which takes account of 
twelve variables that occur in the cutting of metals. 
The address is remarkable in many ways; and whatever 
views may be held about some aspects of it, the author is 
deserving of the highest praise for the perseverance and 
persistence with which he has pursued his subject. 

Our own societies have provided during the year very 
little that is remarkable in this way, but the Engineer- 
ing Standards Committee amongst other good work has 
issued its report on Limit Gauges and on the Errors of 
Workmanship, two very valuable contributions to the 
technology of the workshop. 

We have in our columns continued the series of articles 
by Dr. J. T. Nicolson and Mr. Dempster Smith on the 
design of machine tools. The authors have studied 
many of the practical problems which face the machine 
tool builder, and have arrived by elaborate and careful 
analysis at a number of facts and formule which may be 
usefully applied. Their examination of the dimensions 
and shape of gears, and their recent very thorough in- 
vestigation into the sizes of the bearings of the main 
spindle, are particularly worthy of attention. Machine 
tools have hitherto been built very much on empirical 
formule, and on the basis that the parts cannot be too 
strong, and their designers are, perhaps, a little disposed 
to look on such a scientific inquiry as this as an act of 
supererogation. We are persuaded, however, that in the 
course of time the value of the exact study of machine 
tools will be appreciated, and that the formule of Dr. 
Nicolson and Mr. Smith will be employed in their design. 

Two labour Bills brought in by the Government have 
agitated the country for months. The first is the Trades 
Disputes Bill, which, whilst legalising picketing, will 
absolve a trades union from all responsibility for injuries 
done by its members. It is an extraordinary measure, 
which certainly gives a privilege to a certain class. The 
other Bill is an enlargement of the Workmen’s Compensa- 
tion Act, and is far less contentious. It increases the 
scope of the original Act, reduces the time limit, and 
includes certain illnesses which are presumed to be con- 
tracted in the course of the occupatien ef the patients 
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Internal Combustion Engines. 


The progress of the internal combustion engine during 
the year has been rather on the trade than on the 
scientific side. The gas turbine is still, apparently, as 
far off as ever. In spite of many inventions and much 
investigation, an actual turbine has not yet appeared upon 
the market. The compound gas engine does, however, 
appear to have made some progress, and that indefatigable 
inventor, Mr. Dugald Clerk, is pursuing promising experi- 
ments with an engine built by the National Gas Engine 
Company. We are not at liberty to give any particulars 
of its design, but we may whet interest by saying that 
advance has been sought by going backwards. Prepara- 
tions are being made to build this engine in large powers, 
so that in a year or two the compound gas engine may at 
last emerge from the experimental stage. 

The steady development in the average size of gas 
engines must be noted. It is not so many years since 
an engine of 100 or 150 brake horse-power was regarded 
as exceptional, but now 300 horse-power is becoming 
quite a normal size, and engines up to 1000 horse-power 
are built both in this country and abroad. Many of these 
are being used with producer and blast furnace gas for 
blowing in iron works. A notable engine of this kind 
will be one for Alfred Hickman and Co., which is to 
deliver 40,000 cubic feet of air per minute, and is now 
under construction by the Premier Gas Engine Co., 
Limited. Engines of 1000 horse-power are also in pro- 
gress at William Beardmore and Co.’s works, one for 
Parkhead and one for Moss End. The question of double 
versus single-action engines, at any rate for moderate 
sizes, is not yet settle’, and so eminent a firm as Crossley 
Bros. nave given more attention to tandem single-acting 
engines than to the double-acting type, of which they 
built one in 1905. They consider that the open cylinder has 
several prominent advantages. It allows of easy inspection 
so that the lubrication may be supervised, and leaks or 
wear readily watched. The weight of the pistons also is 
more readily dealt with. To the governing of large engines 
Crossley Brothers have been giving much attention, and 
they are bringing out a simple kind of valve which always 
admits a full volume to the cylinder and regulates the 
power per impulse by varying the time of opening of the 
gas valve, whilst always closing it with the air admission. 
This gear is particularly suitable for tandem engines. We 
may mention here that the same firm is now standardis- 
ing a four-cylinder vertical engine, which gives a steadier 
turning moment, so necessary for running alternators in 
parallel, than the three-cylinder engine. 

In this brief notice of large gas engines attention must 
be directed to the remarkable paper by Reinhardt, read 
before the Iron and Steel Institute in July last. 

The progress of the marine gas engine is distinctly 
slow, but it is nevertheless going on. The Campbell Gas 
Engine Company has fitted a canal boat with an engine 
and suction producer which has done well, cut an im- 
provement in the reversing arrangements is now being 
sought; J. I. Thornycroft and Co. have also fitted a boat 
of the same kind im a similar way, and have made suc- 
cessful runs with her. Crossley Brothers are follow- 
ing up the same problem, and are putting a 30 horse-power 
two-cylinder motor and suction producer into a barge for 
the Birmingham Canal. Of the most interesting plant, 
that being built by Beardmore’s to take the place of 
engines developing about 500 horse-power, no further 
information than was given at the Institution of Naval 
Architects in the spring is available. 

Among the most important events of the year must be 
included the trials of suction gas producers and engines 
by the Royal Agricultural Society at Derby. The suction 
gas producer with extraordinary rapidity has become one 
of the most popular means of developing small powers, 
and the tests naturally attracted considerable interest. 
We have recently dealt with them very fully, and it is 
sufficient to say here that from 8 to 10 horse-power can 
be developed for a pennyworth of coal, the consumption 
of anthracite being but little over one pound per brake 
horse-power. The question of water consumption re- 
quires further investigations, the figures in the report 
being remarkably diverse. This is due in some cases to 
the lack of regulators on the washers, so that the quantity 
of water passing varied with the pressure in the supply 
instead of being constant. The question is one of 
secondary interest, but where such small differences are 
concerned it may be worth following up, particularly with 
regard to portable suction plants, which are now coming 
on to the market. 





CIVIL ENGINEERING. 


TuosE who peruse the present article will, we hope, 
do us the credit of admitting that we avail ourselves 
fully of the privilege of indicating the several directions 
towards which the thoughts and endeavours of our 
younger brethren should tend.. There are some—we are 
glad to say a few—who regard time spent abroad as lost 
or wasted. This is a great and a serious mistake. We 
could adduce numerous instances of engineers who have 
held, and hold highly responsible and distinguished posi- 
tions among ourselves, who—if we may use the expres- 
sion—served an apprenticeship abroad. A term of active 
service of this character gives a man self-reliance, 
energy, resource, and a ready adaptability to the require- 
gaged. He has not always the same opportunities of either 
ments and exigencies of the work upon which he is en- 
acquiring or exercising these valuable qualities at home. 
From long practice, custom, and successful precedents, 
there is sometimes a little of the stereotype nature in 
English engineering, from which employment in foreign 
lands will soon emancipate the stranger. 


Canada. 


The prosperity of Canada for the last fiscal year is a 


| matter for cordial congratulation throughant the Empire 
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She starts buoyantly for her annual national race with a 
balance to the good of thirteen million dollars. 
large surplus is the result of a steady increase in nearly 
every department of her trade and commerce. Her 
imports of British cotton and British iron and steel 
manufactures are three millions in excess of the same 
items of 1905. It has been stated that “of the making 
of railways there is no end,” and it may be truthfully 
and feelingly added, “ neither is there of the chronicling 
of them.” There are at present 5500 miles of new rail- 
roads under construction in the Dominion, including the 
Grand Trunk Pacific, at a total estimated expenditure of 
£20,000,000._ The principal allotments are 1300 miles 
for the Canadian Pacific, 1600 for the Canadian Northern, 


1900 for the Grand Trunk Pacific, and 1000 miles for | 


Hill roads. Five years will be occupied in the com- 
pletion of the system now in hand, which comprises a 
total length of 7350 miles. The exact route to be 
followed by the Grand Trunk Pacific, in working its 
way through the “Rockies,” does not appear to be 
quite settled, but it will probably be vid the Yellow 
Head Pass. In any case, it will run through British 
Columbia, and reach its ocean terminus at Prince 
Rupert. The Dominion has other projects of develop- 
ment in view, to supplement its existing means of trans- 
port, which are taxed to the utmost to keep pace with the 
ever increasing growth of its trade and industries. One 
relates to the Georgian Bay Canal, on the shores of Lake 
Huron. Its object is to establish a navigable water- 
way between the fertile and great grain-producing 
western provinces and the lakes and the River St. Law- 
rence. The other and more pretentious undertaking will 
reduce the distance between Liverpool and Quebec by 
600 miles, and will connect Quebec and Montreal with 
the peninsular of Gaspé in the northern part of New 
Brunswick, which possesses a harbour 18 miles in length 
and four in width. This is frequented by the ships of the 
British fleet in North American waters, and has all the 
facilities requisite for constituting a great oceanic port. 
Twenty miles of the line between the new port and 
Pasfrebiac, the junction with the Inter-Colonial railway, 
are finished, and when the whole-is under traffic a 
saving in time of fourteen hours will be effected, com- 
pared with the St. Lawrence route, and the risks incidental 
to the navigation of the river avoided. It should be 
noted that the mails to China and Japan now travel 
by way of Canada in much less time than by the former 
Suez Canal route. Canada’s need is English labour, of 
which the supply is much below that from other 
countries. 


Australia. 


The revenue of the Commonwealth for the past year 
exceeded that of the preceding by £400,000, and the 
balance on the right side for the current financial twelve 
months of the State of Victoria is the highest on record. 
The annual prosperity has been universal, and each State 
can well afford to speak for itself. 


New South Wales. 


In this State the past year has shown an unprecedented 
surplus. The loan expenditure was the lowest per head 
on record, and the expansion of its trade has been charac- 
terised as extraordinary. The working of the railways and 
the tramways, which form the largest revenue-producing 
undertaking, gives a balance of £441,000, which is the 
best result that has taken place since their opening. 
Heavy repairs, including re-laying, re-sleepering, and re- 
ballasting, were carried out on 400 miles; but only 
90 miles of new lines were constructed. The unexampled 
progress in dairy farming and agriculture in the northern 
districts has led to the passing of a Bill for the building 
of a railway 310 miles in length at a cost of 24 millions. 
The region through which it will pass is capable of sup- 
porting 15,000,000 inhabitants. An immense irrigation 
scheme for fertilising 1,360,000 acres in the Murrumbidgee 
Valley has passed the Legislature, which will necessitate 
the construction of a dam, locks, and other works on that 
river, and on the Murray as well. Between two and 
three millions, and possibly more, will be required for the 
project. 


South Australia. 


With an abundant harvest, an active mining industry, 
and a thriving trade, South Australia follows the lead of 
her neighbours. In the annual report of the Railway 
Commissioners the revenue for the past year scores also 
as the best on record, the profit being equivalent to 
4°3 per cent. on the capital outlay. There are 1750 miles 
of line open in the southern part of the Colony, and 
170 in the Northern Territory. The financial position of 
Victoria is very satisfactory, and the Government has 
wisely determined to devote most of its last year’s surplus 
towards paying off public liabilities. All the railways, 
with a mileage of 3-4000, are the property of the State. 
In West Australia the raising of a loan has been author- 
ised for 2} millions sterling, to be expended in public 
works, including fourteen new railways. Four of these 
will serve the mining districts, and nine, of a lighter 
character, are for agricultural purposes. The financial 
increases in Queensland attended every branch of trade 
and source of revenue, and the surplus, on the whole, has 
been the largest, with one exception, for a quarter of a 
century. Towards the annual comparative excess of 
revenue the railways contributed £125,000. 





for a cargo steamship service with Canada. It is to be 


This | regretted that the survey of the Trans-continental Rail- 


way has been—it is to be hoped only for a time—delayed 
by the Australian Secession movement. 


Africa. 


Whatever doubts may exist respecting the utility or 
futility of the Cape to Cairo Railway, two facts regarding 
its future are unimpeachable. One is that it will benefit, 
although not exclusively of its neighbours, as has been 
erroneously supposed, by Mr. Alfred Beit’s bequest of 
£1,200,000 for railway purposes in Africa. The other, 
that there is a regular service of trains from Capetown 
to Broken Hill, a distance of 2100 miles. Beyond this 
station the line is to be carried north to Buonamacubwar 
on the frontiers of the Congo State for the next 110 miles. 
In the aggregate the length of the line from the north is 
put at 1600 miles, and from the south as already stated. 
The most important event in the dark continent for the 
past year in railway engineering is unquestionably the 
opening of 825 miles from the Red Sea line to Port 
Sudan. It diminishes the cost of transport, not 
only from the coast to Khartum, but elsewhere, by a very 
large amount. A ton of constructive stzel delivered at 
Khartum at £10 will cost £7 in future, and the price of 
Portland cement will be reduced from £6 and £7 to £3 
and £4 respectively. There is not very much to record 
in connection with the separate States in Africa. The 
House of Assembly at Capetown has passed a Bill autho- 
rising the building of 480 miles of lines, at a cost of 
£2,000,000, and the raising of another million for public 
works. The Orange River Colony has allotted half a 
million for a line from the capital to Kimberley, and the 
Transvaal has added 310 miles to its existing system. In 
Natal the mileage has been increased by 45, and the 
total reaches 820. It should be noticed that the Karina 
Abu Hamed Railway, 138 miles, is under traffic. It cost 
a quarter of a million, and opens the fertile provinces of 
Dongola to the Red Sea. A few words may be said 
respecting the development of Portuguese West Africa, 
as it is of interest to ourselves. The principal of the 
four lines already built and building is the Benguella- 
Katanga line, which is in course of construction by 
English capitalists. It will ultimately run 1200 miles 
into the heart of the continent, having for its objective 
the main Cape to Cairo system. 

Irrigation works have been started to utilise the waters 
of the Gash, and to supply the plains of Kassala, and the 
Irrigation Bill, the most important measure introduced, 
has been passed by the Capetown Parliament. The 
development of the agricultural districts of the Gold 
Coast Colony by connecting them with Accra by a 
40-mile railway, the construction of waterworks, and the 
planting of rubber on a large scale by an English com- 
pany, are in a very fair initial stage, but do not warrant 
any further notice. The latest official reports are highly 
satisfactory, and state that the returns from the railway 
to Kumassi are far in excess of the total estimated 
revenue of the whole past year. It is intended to com- 
plete the railroad in Southern Nigeria by spending 
£700,000 to extend it to the Niger. It must, we think, 
be admitted that our African possessions are holding 
their own. 


Abyssinia. 


Some arrangements with regard to railways have 
been recently entered into affecting our interests in this 
country. First, the French concession from Jibutil to 
Addis Abeba has been confirmed. The line and the 
company owning it is to remain French, and no competing 
line shall be built from the east coast to Addis Abeba. 
Railways west of the last-named station shall be con- 
structed by Great Britain, and the link between Benadir 
and Erythrea by Italy. The second concession is 
important for us. It recognises Great Britain’s right to 
construct a line from British Somaliland, across Erythrea 
to the Soudanese frontier. Upon their part, the three 
contracting Governments agree not to build lines pene- 
trating Abyssinian territory, without arriving at a 
unanimous assent thereto. 


India, 


In accordance with official returns, railways in our 
Eastern Empire may be credited with a continued pros- 
perous career. It must be borne in mind that the con- 
nection between the country and her principal means of 
internal communication is somewhat different from that 
which prevails in many other lands. It is impossible alto- 
gether to eliminate the strategic factor in the laying out 
of iron roads in Hindustan. ‘lhe permanent way is now 
being got in to carry a new track starting from near the 
frontier town, Peshawar, and intended to terminate at the 
Afghan boundary. During the past financial year 956 
miles were added to the Indian system, making an aggre- 
gate mileage of 26,684. It is stated that the Secretary of 
State has sanctioned a three years’ programme of rail- 
way construction and maintenance at an expenditure of 
ten millions annually, half of which is for new lines. 
Indian engineers ought to be busy, apart from other 
works to which we shall briefly refer. A section from 
Satki to Bhikna-thonee, on the Bengal and North- 
Western, has been opened, and in the south the Madras 
company is actively urging the building of the Cannanore- 
Mangalore length. ‘The first section from Nagda to 


| Morak, a distance of 100 miles, and the second, of 37, to 
| Kotah Junction, on the Nagda-Muttra road, will be under 


| traffic early in the present year. The East Indian and the 


New Zealand. 


The finances of this Colony are flourishing. A balance 


of £800,000 is the largest in its history. A very small | 
addition of 32 miles was made to the existing eee | 
system last year, bringing the total mileage to 2400, and 


Bengal-Nagpur have decided to put in hand a joint link 
between their two réseaux. A survey has been ordered 
of 59 miles upon the metre gauge, un extension from 
Titaliak to Jalpaiguri, of the Eastern Bengal. 

The Indian Government intends to borrow a million 


resulting in a net profit of over £12,000. In her opened | #94 a-half during the current year for irrigation and rail- 


and unopened lines New Zealand 
invested, The Government has coneluded arrangements | 


has £24,000,000 | T9ads. One of the most ambitious projects is that of the 


Upper Swat River eanal, which is te be earried under the 





Malakand Pass by a tunnel a mile long, intothe Peshawar 
Valley, where the fall will be utilised for electric power, to 
irrigate 380,000 acres. There is also a more modest pro- 
posal for the irrigation of 50,000 acres on an island in the 
Kistna River. It is proposed to raise the water by 
centrifugal pumps, and if such is the case, it will be the 
first attempt in India to imitate on a large scale the 
Egyptian mode of irrigation by power-lifted water. The 
Government is seriously considering the reclamation of 
the Ram of Cutch, a work which will be similar to that 
effected by the Dutch in the Zuider Zee. While the 
original companies still work their respective undertakings 
on pre-arranged terms, including a share in the profits, all 
the main lines, especially those of a strategic character, 
are owned by the Indian Government, and there is no 
doubt that ultimately they will all become State 
property. 


China. 


The Chinese appear to be as eager now for the con- 
struction of railways as they were thirty years ago for 
the destruction of them. There is scarcely a province or 
district in the Celestial Empire of any note into and 
through which lines are not projected, and we sincerely 
trust that they may all be practically carried out. In 
spite of the present railroad mania, the officials are 
displaying exactly the same tactics for which we have 
already given them full credit." The continuation of the 
Canton-Kaulung rail route from Hong Kong, through 
Kaulung territory to Canton, a distance of 100 miles, in a 
fertile and densely-populated country, has been decided 
upon. To pay for it a loan of £1,500,000 is guaranteed 
by the Chinese Government, and secured on the future 
line. At Canton the native chamber of commerce has 
memorialised the Throne, alleging that the terms are too 
favourable to foreigners, and that the line should be 
exclusively in Chinese hands. A section of 90 miles of 
the important Shanghai-Nanking road has been opened, 
which will be completed in 1908. In Indo-China the 
Lao-kai line is running between Ha-noi and the Yun-nan 
frontier, a journey occupying twelve hours. The 
Chinese Eastern, in Manchuria will be sold to China, 
and reconstructed with a joint Chinese and Japanese 
capital. At the end of eighteen years the latter 
will be paid their portion of the capital expended, 
and the line will revert to the Chinese. Among 
various schemes and projects some few may be 
briefly referred to. A new Indo-Chinese railway 
is under consideration. It will connect Assam with 
Szechuan, taking the Thibetans en route. A preliminary 
reconnaissance of the first section from Sadiya to Reina 
is very favourable to the proposed undertaking. Negotia- 
tions are progressing between Great Britain and China 
for a railway between the latter country and Burmah. 
The first stretch from Bhamo to Teng-yuen is to be a 
joint liability, and the second, an extension to Yunan-fu, 
entirely Chinese. Surveys have been commenced for the 
Che-Kiang line, starting from Shanghai of many settle- 
ments, and terminating at Kia-hsing, a station on the 
future road from Su-chan to Hang-chau. It is worth 
recording that the harbours of An-tung and Tatung- 
keew, and the Manchurian towns of Tiehling, Tung- 
chiang-tau, and Fekumen have been thrown open to 
international trade, and Custom houses established at 
the two ports. One leaf of the folding doors is admitting 
daylight. 


Thibet. 


Slow but friendly progress seems to attend so far the 
intercourse between the Indian and Chinese Governments 
regarding an Anglo-Thibetan treaty. The Chinese Com- 
missioner Ching, who a short time ago visited Calcutta 
with reference to this affair, is now on his way to Lhassa, 
vid Darjeeling, accompanied by an official of the Chinese 
Customs Service. Since the establishment of the agency 
at Gang-tse, which was one of the camping grounds of 
our recent expedition, an excellent cart road, 100 miles 
in length, has been completed between that place and 
Phari, the first engineering work in that once forbidden 
land. 


The United States. 


The revenues for the financial year were exceptionally 
large, and the Customs duties reached the highest total 
in the history of the country. During the same period 
the previous annual railway mileage was augmented by 
six thousand, and at present 13,000 miles are under con- 
tract or construction. Very recent advices state that 
tenders have been invited for the completion of the 
Panama Canal, which may be regarded as an undertaking 
partly in esse. It is stipulated in the contract that the 
bidders, who are not limited to Americans, must under- 
take the entire construction of the work, must possess 
£1,000,000 capital, and give a bond for £600,000. A 
tender for a million has been accepted for building a new 
line of 80 miles, forming an extension of the Illinois 
Central between Corinth and Haleyville, Ala. Surveys 
have been prepared by the St. Louis and San Francisco 
Company for a new route of some note from the river 
Missouri to New Orleans, which will be 170 miles shorter 
than any existing road between those termini. An 
important work is being vigorously pushed forward by 
the Pennsylvania Company, comprising the construction 
of six tubes. Two of these are beneath the river Hudson 
to the west of New York, and the other four under the 
East River. Some idea of the magnitude and full scope of 
the whole enterprise may be gathered from the fact thatthe 
one referred tois the smallest of five separate undertakings 
to provide further facilities for communication between 
the three cities of New York, Jersey, and Long Island. 
As a comparatively small affair, mention may be made 
of the formation of a company, with a capital of 
£2,000,000, for the purpose of utilising the waters of the 


* «The Railway Systems of China,” Taz Enoineenr, 10th August 1904) 
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river St. Louis, near Duluth, for the generation of power 
to work the tracks carrying iron ore. As one example 
of projects upon an’unusually large scale, we may quote 
the new station about to be erected by the six railroads 
running into the city of Kansas, at a cost of over 
£4,000,000. For another, the deep waterway may be 
selected, connecting Chicago and St. Louis, for which 
surveys have been made by the Corps of United States 
Engineers, together with an estimated expenditure of 
six millions sterling. The third, and by far the 
greatest and most novel of those alluded to, takes the 
form of a new railway, under the title of the “‘ New York, 
Pittsburg, Chicago Air-line.” It is stated that the 
railway is 108 miles shorter than any existing route, and 
that it is the project of a former president of the 
Wabash Railroad. The cost of this new departure is 
estimated at £30,000,000, most of which, it is said, has 
been promised by foreign capitalists. It is expected by 
the United States engineers who are carrying out the 
work, that the new Ambrose Channel, an improvement 
of the port of New York, and 1000ft. wide by 35ft. in 
depth, will be ready for the Cunard liners about the 
beginning of autumn. 


Mexico. 


'>“The prosperity of Mexico has every prospect of 
continuing,” is a statement ex cathedrd, which may be 
accepted as true. Although not exceeding 200 miles in 
length, and opened but two months ago, the Tehuantepec 
National Railway Company’s road, across the isthmus of 
the same name, extending from Coatzacoalcos on the Gulf 
of Mexico to Salina Cruz on the Pacific Ocean, is of 
special interest when viewed as a competitor with the 
railway and canal of Panama. The line, which is of 
standard gauge, is already in operation, and the ex- 
tensive terminals and harbour are being finished. A 


the Interoceanic of Mexico. It includes standardising 
the narrow gauge, shortening the length, reducing the 
gradients, and easing the curves. Nearly all the rail- 
roads report increased traffic returns along their total 
14,000 miles. Numerous extensions, branches, major 
and minor, and some new undertakings are in various 
stages of achievement throughout the huge district which 
their systems, as yet, but very partially occupy. 


South America: The Argentine Republic. 


AJ] the South American Republics appear to have par- 
ticipated in the advance in general progress which we are 
happy to be able to record. The Argentine Republic is 
experiencing a continued growth of national prosperity, 
in which England is interested, as she has £350,000,000 
of capital invested in the country, and imported last year 
£6,000,000 worth of meat, a larger quantity than from 
either Australia or the United States. One of the most 
important railways, the Buenos Ayres Great Southern, has 
a mileage of 2506, pays 7 per cent. per annum, has under- 
taken the building ef extensions and branches at the rate 
of 200 miles yearly, and has increased its capital by 
£5,000,000 to pay forthem. The Buenos Ayres Western 
is pursuing a similar course; Argentina finding out that 
owing to the rapid development of the country and the 
spread of agriculture, main lines situated 40 and 50 miles 
apart, require intermediate branch lines for feeders, which 
are urgently needed to satisfy modern traffic demands. 
An international project, the Great Transandine, has 
completed its first section of 34 miles. This line will 
connect Buenos Ayres and Valparaiso, and is under joint 
construction by Chili and her neighbour. It is predicted 
that this will be the first railroad south of Panama to 
join the Atlantic and Pacific oceans. An undertaking of 
importance by the Argentine Government is the con- 
struction of a port at Bahia Blanca, and means of rapid 
communication with the interior. 
£150,000 has been spent upon the work, and seven out of 
thirty permanent berths for ocean-going ships are ready for 
occupation. When dredging operations are completed, 
vessels of 30ft. draught will be able to moor alongside. 
Two millions sterling will be expended upon building and 
equipping with every modern appliance the new port. 
A concession has been granted to the Bahia Blanca and 
North-Western for a line 300 miles in length to connect 
the port with ‘the Pacific Company. So far 160 miles 
are under traffic, and the remainder is in progress. 


Chili. 


This State occupies very much the same geographical 
— to Argentina that Portugal does to Spain. She 

olds the mouths of all her neighbour’s rivers which 
drain into the Pacific. Information received a month 
ago confirm previous statements, that there is a great 
scarcity of labour throughout the country, and that the 
Government is prepared to spend a large sum of money 
in importing suitable immigrants. There is an enormous 
extent of public and private building operations, of 
laying out and making of railways, mines, and of other 
engineering works, which cannot be got: on with. It 
may be observed that the direct arterial railway joining 
Chili and Bolivia is the property of an English company. 
It is 700 miles in length, is in a very flourishing condition, 
and latterly has had rather more traftic than it can con- 
veniently deal with. 


Brazil. 


The whole railway system of Brazil has been amalga- 
mated, and is worked by contract with the Brazilian 
Government by the Great Western, a British company. 
At present the mileage is 680, and the number of men 
employed 4000. Three hundred miles, comprising the 
first section of the North-West, a Franco-Brazilian enter- 
prise, has been inaugurated. It links up the States of 
Sao Paulo and Matto Grosso, and traverses regions 
hitherto quite undeveloped. 


In the past ‘year | 








| of the English company. 


é 1 | have the control. 
commencement has been made with the improvement of | 


Russia. 


While the schemes and projects of the great northern 
Power are strongly in evidence, there is but little to 
record of undertakings practically accomplished. Her 
railway system, similarly to that of Italy, is in a deplor- 
able condition. The Select Commission appointed to 
report upon the whole matter estimates that £100,000,000 
must be spent in the next five years to put the lines in 
proper traffic order. Some 3600 miles are in course of con- 
struction in the Russian Empire, of which 695 are in private 
hands. Including the Siberian, the Central Asian, and 
the new Orenburg and Tashkend road, reaching to within 
200 miles of Herat, the key of India, the total mileage is 
38,300. One of the projected lines through Kertch, along 
the eastern bank of the Black Sea, and thence to the con- 
fines of Persia, would shorten the distance from the Shah’s 
dominions to Western Europe by 1320 miles. The Baltic 
and Black Sea and other canals, to join up the Volga, the 
Don, and the Obi, are eventual possibilities. Increased 
communication is urgently needed between the old capital 
and Odessa, and preliminary operations are in an advanced 
stage. A line that probably will be made for strategic 
reasons, 1670 miles in length, starts from Tashkend, and, 
avoiding the direction of India, passes to the east of Lake 
Balkash, and joins the Siberian at Polomashnaya, in the 
province of Tomsk. Russian Turkestan has an area 


| equal to that of the whole of Europe, minus the Scan- 
| dinavian States, the Iberian peninsula, Russia, Turkey, 


and the Balkans. 


Turkey in Asia. 


Since the Germans have, it is stated, obtained a con- 
cession for the terminal section of the Baghdad Railway 
at Koweit. at the head of the Persian Gulf, our interest is 
renewed in the Smyrna and Aidin undertaking, of which we 
A convention of very considerable 
value has recently been confirmed by the Porte in favour 
It enables us to proceed with 
the extension of the line to Lake Egerdir, with a branch 


| to Beidur, and it extends the period of concession for 








sixteen years. The Smyrna-Aidin was started fifty years 
ago, and at present is 340 miles in length; 125 miles of 
the Baghdad, from Konia, are under traffic and managed 
by the Anatolian Company, also a German enterprise. 
Nothing in the way of progress with this railway has 
been effected since the end of 1904. The Taurus moun- 
tains bar the road, and tc bring the next section to Adana 
on their opposite slopes will prove an extremely difficult 
and costly piece of engineering. The Anatolian company 
has three lines in operation, (1) from Haidar-Pasha to 
Angora, (2) from Eski-Shehir to Konia, and (3) from 
Hamadie to Ada Bayar, with a total of 650 miles, and 
paying 6 per cent. 

Beginning at Damascus, the Hejaz road, which has 
Mecca for its ultimate objective, 1s complete to Mudaverra, 
350 miles from its starting point, and rails are being laid 
for another 70 miles towards the nearest station at 
Tebuk. 

Direct communication has been established between 
Bayrut, on the Syria shore, and Aleppo, by the extension 
from Hamah, which joins the Damascus-Bayrut at Rayak. 
From the junction at Aleppo the distance is & couple of 
hundred miles. 


Italy. 


The entire system of Italian ralways has been 
allowed to deteriorate to a condition which renders it 
unable to fulfil the ordinary requirements of modern 
traffic. What the station of Rome was in the days of the 
Papacy, so it is now. Italian engineers must have 
thought that the epithet distinguishing their capital was 
equally applicable to their own works. The Government 
has acknowledged that a sum of £52,000,000 is necessary 
to bring the services into proper and efficient running 
order. It would be futile to draw attention to projects 
and schemes demanding large sums of money, of which 
there are a few, in a country responsible for a liability as 
pressing as the scale of its magnitude. 


France. 


Our nearest continental neighbour. as well as those 
farther off, has adopted a quiet engineering programme 
for the previous year. A project, to which reference has 
been repeatedly made in these columns, appears to have 
arrived at a practical stage. Plans have been completed 
and approved for a Trans-Pyrenean railroad, which 
crosses the Spanish frontier a few miles to the east of 
the Republic of Andorra. It will considerably shorten 
the distance between Toulouse and Barcelona, and will 
accelerate by several hours the trains of the Paris, 
Barcelona, and Southern Spain. The Pyrenees will be 
pierced for the first time by a tunnel, second in length 
to the Simplon alone. The cost will be a joint affair 
betw2en the two nations. It may be remarked in 
connection with the establishment of a second Orient road 
froin Paris to Milan, vid the Faucille and Simplon 
tunnels, that the former is still under consideration. It 
has been judged advisable to extend line No. 7 of the 
Metropolitan to the Place de |’'Hétel de Ville, and that 
either a junction should be effected between it and line 
No. 8, or that both should be continued beyond their 
present termini at the Place Gambetta and the Place du 
Danube. Asa big project may be instanced the forma- 
tion of an international company in Paris, with a capital 
of £4,000,000, to build railways in Portugal, comprising 
the construction of 122 miles to connect the Val de Vouga 
group with the Porto-Lisbon undertaking. 


Germany. 


With the growing prosperity of their country, the 
Germans are travelling more, both at home and abroad. 
During the last ten years the rail passenger traffic in 
Europe shows a very substantial increase of twelve 
millions sterling. In their African possessions, notwith- 


standing internal troubles, they are not neglecting to push 
forward works of inland communication. 


London’s Main Lines. 


The competition between the great railways ter- 
minating in the metropolis and every description of road 
automobile has passed its climax, and it cannot be said 
that the former have suffered any material injury. There 
has no doubt been a good deal of “cry,” with probably 
the usual accompaniment. In the last report of the Great 
Western, the chairman observed that the company was 
quite satisfied with the result of the running of its own 
rail and motor cars, and that similar services would be 
provided wherever opportunity offered. The task which 
the company had before it some years ago, included the 
shortening of the route to the West, the new communica- 
tion with the South of Ireland, and the reduction.of the 
length of the journey from London and the West to the 
North. The first two are faits accomplis, and the third 
is half achieved. A very important new route connect- 
ing Lonlon with Exeter, Plymouth, and the far West 
was added last year to the Great Western system. It 
diminishes the distance from the capital to these large 
cities by 20 miles, and affords a better road as well. 
Messrs. Walter Scott and Middleton, Westminster, are 
the contractors for the railway from Aynho to Ashendon, 
upon which half a million is to be expended. Between 
Didcot and Swindon Junctions the permanent way is 
being widened to admit of four tracks, similar to those 
between Reading and Paddington. This is one of the 
instances of the progressive policy of the company, which 
is manifested in other parts of its extensive system. 

The London and North-Western has paid an additional 
3 per cent. dividend,and has commenced more thoroughly 
to develop its London and suburban traftic. For 
this purpose it intends to build an electric line from 
Euston to Watford and neighbourhood, passing under 
the present terminus. New workshops have been erected 
to accommodate 300 people on the Marsh Lancaster. 

Upon the Great Northern the gross returns for the 
previous year were greater than they had ever been in 
the history of the company. Although the extension of 
the tramways no doubt affected the inter-urban traffic, a 
third of a million more passengers had been carried over 
the whole railway. Important improvements are in 
hand at the terminus, partly on account of the erection 
opposite of a tube station of the Brompton and Piccadilly. 

The London, Chatham and Dover appears at last to 
have turned the corner, as there are substantial increases 
in all items of traffic. These would probably have been 
larger but for the closing of Charing Cross Station for a 
couple of months. It may be noted that there has been 
an increase in the number of persons visiting the Con- 
tinent, and also, but upon a larger scale, of those coming 
from abroad to this country. 

In the aggregate, the receipts of the Great Centra 
exhibit an increase, but, owing to the acquisition of lines 
which had previously been leased or worked by the com- 
pany, accurate comparisons are scarcely attainable. 

Contracts have been let for the section of the Brighton 
and South Coast which is to be first electrified between 
London Bridge and Victoria. The length selected lies 
between Peckham and Battersea, in order that experi- 
mental trains may be run over it to test the working 
without interfering with the traffic upon the main lines. 
This company is the first to instal the over-head single- 
phase alternating system on an English railway. The 
Midland has also adopted a similar method for the elec- 
trification of its Heysham branch. 

Another connection between North and South London 
has been effected by the terminal station of the Baker- 
street and Waterloo at the Elephant and Castle, which 
will join up with the Surrey lines. So soon as the 
extension from Baker-street to Edgware-road is com- 
pleted, a considerable increase of business may be 
anticipated. 


Bridges and Tunnels. 


Engineering works of a constructive type figure very 
largely in last year’s record in the past, present, and 
future stage, but want of space must limit our examples. 
Among those of the first stage, the pas must be ceded to 
“The King Edward Bridge,’ Newcastle-on-Tyne (see 
Supplement), inaugurated by his Majesty. It is a new 
high level railway structure on the Tyne, erected by the 
Cleveland Bridge and Engineering Company, Limited, 
of Darlington, on behalf of the North-Eastern. The 
transporter over the Usk at Monmouth is in working 
order. It cost the Corporation £90,000, and has a clear 
span of 592ft. An old cast iron design at Stanford, 
Worcestershire, dating from 1797, has been replaced by 
a ferro-concrete substitute, 98ft. in span, of the Henne- 
bique system, and built by Messrs. Hobrough and Co., of 
Gloucester and Birmingham. A suspension bridge, 
rather a rara avis in this country, now crosses the Trent 
at Nottingham. Its duties are not heavy, as it has to 
carry only the gas and water mains and pedestrians. 
In America, a ribbed concrete arch has been put up, upon 
a system which dispenses with ordinary centering and 
scaffolding. The spans are four in number, and of 81ft. 
each, and are traversed by a single track. A bascule 
bridge, of the Strauss type, with a clear waterway of 
120ft., has been thrown over the Cayaboga River at 
Cleveland, Ohio. The counterpoise is supported over the 
track, on pivoted legs, and rests almost altogether upon 
it when the span is swung. The large span of 215ft. 
has been attained by a three-hinged concrete arch 
built in Wurtemberg, Germany. Its peculiarity consists 
in the end hinges not being placed at the springings, but 
upon brackets, projecting 14ft. from the abutments, which 
must impart rather a singular appearance to the eleva- 
tion. The record for concrete arches is held by an 
example in Philadelphia with a span of 233ft. 

Among examples in the second stage may be included 








the widening of Blackfriars Bridge at a cost of a quarter 
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of a-million. It is-stated that the contract is in the 
hands of Sir William Arrol and Co., of Glasgow. It is 
reported that the contract for a large rolling lift bridge 
at Port Sudan has been awarded to the Cleveland 
Bridge and Engineering Company, Limited, of Darlington. 
It will have a span of 164ft., and will rank as the second 
largest structure of the kind as yet erected. ‘There is in 
hand, at Kakroada, on a branch of the Nagda Muttra 
line, a large design, conisting of four spans of 150ft., 
eleven of 100ft., and two of 60tt., all of steel plate girders. 
Works in the third stage include the following :—The 
Canadian Pacific has had plans prepared for spanning a 
river near Lethbridge, Alberta. It will exceed a mile in 
length, and be 300ft. above water level. A still greater 
achievement will be the new cantilever over the St. 
Lawrence, at Montreal, with a length of 2} miles. To 
Sir Douglas Fox and Partners have been entrusted the 
preparation of the design and necessary plans. 


Tunnels. 


The Channel Tunnel has entered upon its preliminary 
career, in which it is exposed to both criticism and 
opposition. The piercing of the Wessenstein tunnel 
in the Jura between Moutier and Granges is accom- 
plished. It is three miles in length, and will considerably 
shorten the distance from Paris to Lucerne. The Behring 
Straits scheme is again to the front. It appears that the 
length is 39 miles, the depth 170ft., and that there are two 
islands to be negotiated en route. Dredging for the 
tunnel beneath the Detroit River has begun. 
will be 50ft. wide at the bottom, 100ft. at the top, 75ft. 
under the surface of the river, and a mile in length. 
Progress is being made with the Transandine subways, 
connecting the international Chilian and Argentine iron 
roads. Two miles isthe maximum length. Tenders have 
been received by the High Commissioners for the piercing 
of Arthur's Pass, situated on the New Zealand Midland. 
The proposed Alpine boring through the Bernese Alps is 
in every sense a very notable enterprise. It will have a 
length of 8} miles, will afford direct communication | 


The trench 


Derwent Valley Waterworks. 


During the past year the work of building the two 
masonry dams at Howden and Derwent has been con- 
tinued, and 116,000 cubic yards of masonry have been 
built in. The work would, we are informed, have pro- 
ceeded more rapidly if it had not been interfered with to 
some extent by the depths to which the heel trenches 
had to be carried. Some 200,000 tons of stone have been 
quarried and delivered at the works. The building of the 
main aqueduct between the reservoirs and Ambergate is 
proceeding, and three contracts have now been let—one 
to Messrs. Morrison and Mason, the second to Mr. George 
Bell, and the third to Messrs. Fisher and Le Fanu. Each 
of these contracts covers about eight or nine miles of 
aqueduct, and the last mentioned includes the filter beds 
at Bamford. The fourth contract, which will include the 
Ambergate reservoir, of 27,000,000 gallons capacity, will 
probably be to let early next year. 


Carlisle Waterworks. 


Among the large works opened during the year were 
those which are to supply Carlisle with water from the 
Gelt Valley. The supply of water is obtained from 
springs and streams, which, united together, form the 
head waters of the river Gelt. Ordinarily, only spring 
water will be drawn upon, but when the need arises 
recourse will be had to stream water, and measures have 
been taken to impound this. Filter beds have been con- 
structed at Castle Carrock, and a large reservoir is being 
built at the same place. Embodied in the scheme is the 
condition that 120,000 gallons of water a day shall be 
delivered to the Garth head reservoir of the Brampton 
| Rural District Council. This was too high to permit of 
the use of gravity, and resort was had to turbine-driven 

centrifugal pumps, the turbines being worked by the flow 





| 
| 


| of the whole of the water to the filter beds. 


| Croydon Water Bill. 


Early in the year much interest centred in the Bill put 


between Berne and Milan, will bring the Bernese Ober- | forward by the Corporation of Croydon to extend the 
land agricultural district into direct ‘touch with Italy, | present water supply at a cost of £260,000. A poll of the 
and will to a certain extent supplant the Simplon and | borough was taken on the question, and, as a result, 1357 
St. Gothard roads, notably the latter, in rail traffic | votes were cast for the Bill, and 6450 against it, the 


between France, Helvetia, and Italy. Three millions is 
the estimated cost of the work. Admitting that the 
supply exceeds the demand for engineers, it must, on the 
other hand, be conceded that works such as_ those 
described are upon a scale of magnitude which must 
greatly increase the demand, and afford a field for employ- 
ment far surpassing anything yet offered to the younger 
members of the profession. 


WATER SUPPLY. 


AmonG the most interesting studies which have been 
in progress for some time in connection with the purifica- 
tion of water, must certainly be classed the experiments 


| majority against being 5099. 
| Purchase of Undertakings. 
During the year several waterworks undertakings have 
| changed hands. One of the most important transactions 
| of this character was that by which the Devonport Town 
Council agreed to purchase the undertaking of the Devon- 
| port Water Company for the sum of £244,000.. Ports- 
| mouth has also decided to purchase the undertaking of 
| the Portsmouth Waterworks Company at a cost of some- 
| thing approaching £1,000,000. On the other hand, Leigh- 
| on-Sea—a much smaller place—has parted with its works 
| to the Southend Water Company for the sum of £14,000. 


These waterworks have always been a burden to the rates, 


| the average deficiency being, we understand, some £526 | 


which have been made to determine the germicidal and | P°* Y©@? 
algicidal effects of copper sulphate. Although there is by | ,,, , , 
no means a general consensus of opinion on the subject, | Welsh Water for Wales. 

it appears pretty clear that this substance is, under! The agitation to preserve the water of Wales for use in 
certain conditions, a valuable germicide. Some experl- | the Principality still continues. In October a conference 
ments have been made during the year by Messrs. Leo F. | was held of various governing bodies of Glamorganshire, 
Rettger and H. B. Endicott, of the Sheftield Scientific | when the subject was discussed. It was resolved that the 
School of Yale University, and were published last | Glamorganshire County Council should engage an exert 


October. In the summary of the results obtained the | oy experts to prepare a report as to the best method of | 


authors state that in the absence of appreciable quantities | dealing with the present and future water supply of the 
of organic matter, or an unusual amount of carbonate, | administrative county. Other districts are also meditat- 
and when the temperature is not too low, copper sulphate | jne action. : 

has a strong germicidal action on B. coli, B. typhi, the| > 

organisms of dysentery, and Asiatic cholera, and on hog | Drought 
and fowl cholera bacilli. At 20 deg. Cent. they are de- | _ 


stroyed in dilutions of 1 to 400,000 parts and over withina} In many parts the past summer was of anexceptionally | 


dry character. Among the areas to suffer from shortage 
of water were the hillside districts of South Bucks, which 
are in some cases 500ft. above sea level. In some cases 


period of twenty four hours. In the natural contin | 
of water in reservoirs, Xc., the action is, in all probability, | 
much greater. When used intelligently, therefore, they | 


add, copper sulphate is a most valuable agent in the | 
purification of drinking water, more especially as it has | 
been shown repeatedly that such small quantities of | 
copper sulphate as are required to effect the purification, | 
have no injurious effect on man. 


The Metropolitan Water Board. 


The Metropolitan Water Board not long since pub- 
lished its second annual report. This was discussed in | 
our issue of December 14th. It dealt with the period } 
ending 31st March, 1905, so that it was some twenty | 
months late. Regarding the question of revenue and | 
expenditure, the accounts show an adverse belance of | 
£9550 3s. 5d. Although no complete report has yet been 
issued regarding the financial year ending 31st March, | 
1906, we understand that, as a result of the working, | 
there was a credit balance of about £11,000, so that up 
till the latter date there had been a slight excess of 
income over expenditure on revenue account. On capital 
account the expenditure during the period ending | 


it was necessary to cart the water several miles owing to 
ponds and tanks having given out. On the Continent, 
too, there was a good deal of distress in many places. 
Holland suffered a good deal. Complaints were made 


| over its whole area, and during August the supply in 


numerous villages had entirely run out, and as much as 
2d. was being paid for a pail of water. Varts of Sussex 
also fared badly. 


Manchester and Birkenhead. 


Manchester has decided to lay the third aqueduct to 
convey water from Thirlmere. There are, it will be 
remembered, already two pipe lines in operation. Each 
has a capacity of some 10,000,000 gallons in the twenty- 
four hours, so that when the third pipe is laid about 
30,000,000 gallons a day will be available. Thirlmere can 
yield some 50,000,000 gallons a day. Itis estimated that 
the work will cost between £800,000 and £900,000 and that 
it will take between six to seven years to carry out. 

Among the latest to undertake a long-distance delivery 


long and 144ft. high has been completed. It is to impound 
up to 1,000,000,000 gallons of water. Its height above sea, 
level is 1000ft. Early in November the new waterworks 
among the Dairy hills, comprising the Caaf Stream Reser. 
voir, were formally opened. These works, which have cost 
some £40,000, are to supply Irvine, Kilwinning, Saltcoats, 
and Stevenston. The reservoir will contain 190,000,000 
gallons of water. The final stone marking the comple- 
tion of the Blackbrook Reservoir and Waterworks of the 
Loughborough Corporation was laid in September. The 
dam is 525ft. long and 65ft. thick. The cost of the 
scheme has been about £120,000. Newport's new reser. 
voir at Wentwood has been completed. It is designed to 
hold nearly 400,000,000 gallons, and has cost some 
£380,000. A large scheme is on foot for supplying Mon- 
mouthshire generally with water. It is proposed to dam 
the waters of Grwyne Vawr, a tributary of the Usk, near 
Abergavenny. Three reservoirs in all are proposed, 
Their total capacity is to be 800,000,000 gallons, and the 
cost is to be £730,000. The daily supply available will 
be, it is estimated, about 4,000,000 gallons. A curious 
position arose in connection with the Kinder Works for 
supplying Stockport with water. The complete works 
were to cost £819,000, and the estimated cost of the 
Kinder Reservoir was £248,000. It was eventually found 
that satisfactory foundation could not be found at the 
expected depth, and the Committee of the Town 
Council decided that the expense of going deeper was 
excessive. At this period some £75,000 had already 
being spent on the dam. It was announced at a meet- 
ing of the Huddersfield Waterworks Committee last 
month that as far as can be seen at present the remedial 
works carried out in connection with the Butterley Reser- 
voir have been a complete success. This reservoir 
originally cost about £290,000 to build. Soon after the 
water was turned in serious leakage was found to be 
taking place. — trenches were made in the hills to 
prevent the percolation ot water laterally. On the 
5th December the reservoir was again completely full, 
and apparently everything is now sound. The additional 
work has cost some £71,000. Leeds, after spending over 
£350,000 on it, has decided to abandon its Colsterdale 
scheme. Lincoln, after much perseveranee in the search 
of a further supply of water, struck, in one of its borings 
at the end of March, a supply which it is believed will 
prove ample for its requirements. It has also decided to 
build a new covered reservoir on Cross o’ Cliff Hill, with 
a capacity of 6,000,000 gallons. The cost, including the 
sum required to construct a water tower in Westgate, is 
to be about £50,000. The Clydebank Town Council has 
decided to construct two reservoirs, one on Finland Burn 
| and the other on Burncrooks, and to lay 15 miles of 2lin. 
main. Shrewsbury, by a statutory vote taken in April 
last, decided to adopt the Church Pulverbatch supply 
scheme, which is estimated to cost £180,000. Selby has 
works in hand to a value of £30,000. Malvern’s new 
works, which have cost £20,000, were opened at the end 
|}of March. The Higham Ferrers and Rushden joint 
works were completed at a cost of about £100,000. 





Work Abroad. 


Among the many water supply schemes in hand, 
or projected, in South Africa may be mentioned those for 
King William’s Town, Queenstown, Vryheid, Nylstroom, 
Ficksburg, Ladybrand, and Luckhoff. Those at King 
William’s Town and Queenstown are to cost together 
nearly £150,000. East London is spending £280,000 in 
the immediate future, and eventually something 
| approaching very nearly to £1,000,000. Madras con- 
templates an expenditure of 224 lakhs of rupees, say 
| £150,000 on a water supply scheme which has already 
received the sanction of its Government. Columbus, 
Ohio, has constructed what is believed to be the largest 
water softening plant in the world. It has a nominal 
daily capacity of 30,000,000 gallons. The city of Mexico 
has under construction a new system of waterworks, 
which will, when finished, provide a supply of pure 
spring water under a suflicient head to protect the tallest 
buildings. The work is being carried out by the Federal 
Government at a cost of 9,000,000 Mexican dollars. The 
water will be brought into the city in reinforced con- 
crete conduits from large springs near the city of 
Xochimilco, a distance of about 17 miles. Madrid 
has in hand extensive new waterworks, including the con- 
struction of a reservoir. New artesian wells and pump- 
ing plant at Cairo were publicly put to work by the 
Khedive early in the year. Sydney is increasing its 
water supply by the construction of a large masonry 
dam at Cataract River. This, when completed, will hold 
over 20,000,000,000 gallons. The dam has a total height 
above the river bed of 154ft. The surface area of the 
impounded water at fall water level will be 2145 acres. 
The estimated cost of the reservoir is about £325,500. 
At the end of last August, in consequence of heavy rains, 
the water came right over the uncompleted masonry 
work of the dam. Practically no damage was, however, 
| done to the structure. Auckland, New Zealand, is to lay 
|out £150,000 on new waterworks. Honolulu is con- 
| structing a reservoir to hold 450,000,000 gallons. Rio 
| de Janeiro is spending £343,750 on improving its water 
supply. The Corean Government are to construct water- 
works at Pingyang. In the middle of November the 











31st March, 1905, is stated to have been about £1,000,000. | scheme is Birkenhead, the Corporation of which have | 
A later report made by the Finance Committee of the | adopted a gravitation supply from the river Alwen, a | 
Board shows that up till the 30th September last the | tributary of the Dee, having its source some twenty miles | 
total expenditure on capital account amounted to! away in Lake Alwen, which is at a height of 1250ft. | 


new Cincinnati works were ready to supply about 
12,000,000 gallons daily to the high service system of the 
city. New York’s new Croton dam was completed during 


£2,462,507. The Board has already taken some steps{ above the sea. A reservoir having a capacity of 
towards the equalisation of water rates throughout its | 2,100,000,000 gallons is to be constructed. It will be the 
area, and we gather that it has been decided to charge | highest service reservoir of any magnitude in the British 
a level 5 per cent. on the rateable value of properties | Isles. The height of Lake Vyrnwy, it may be mentioned, 
supplied with water. It is of interest to note that the | is 825ft. above sea level. 

number of miles of streets containing water pipes con- | 

stantly charged in each water district within the metro- | i 

polis is now as follows :—Eastern, 304 ; Kent, 2623; New | a Hen aNE- He RON. 

River, 411; Lambeth Division, 3203; Southwark and| Throughout the country there is a considerable amount 
Vauxhail Division, 365; Chelsea Division, 1283; Grand | of waterworks engineering in progress or which has been 
Junction Division, 1247; West Middlesex Division, 268; | completed during the year. The Swansea Works, in the 
total, 2185 miles. Cray Valley, have been finished. A masonry dam 1250ft. 


ithe year. It impounds about 32,000,000,000 gallons of 
water. Cienfuejos, in Cuba, is laying out over £350,000 
| on aqueduct construction. Athens proposes to procure a 
| supply from Lake Stymphalos, 62 miles away. The 
aqueduct is to consist of masonry and iron pipes. The 


cost is estimated at over £1,000.000., 


| Irrigation. 
| A large amount of irrigation work is in hand or con- 
templated. New South Wales proposes to irrigate an 
| immense area of country, 858,000 acres in extent, adjacent 
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to the Murrumbidgee by means of a dam 200ft. high, 
which will impound over 33,000,000,000 gallons of water. 
The cost is to be about £1,500,000. Congress has voted 
over £6,000,000 towards the cost of irrigation in the 
Western States of America. During the last four years 
77 miles of main canal, 54 miles of branches, and 18 miles 
of ditches have been constructed. Producing farms are 
now springing up where only a few years ago nothing 
but cactus would grow. The Russian Government are 
about to extend irrigation to the so-called ‘ Famine 
Steppes.’ It is hoped to bring 126,000 acres into 
cultivation. 


GAS SUPPLY. 


Sreaby advance in the use of gas has continued during 
the past year. Tne natural growth of the consumption 
of gas for lighting purposes, whith had received a serious 
check during the closing years of last and the earlier 
years of the present century owing to the general adop- 
tion of the more economical incandescent burner, has now 
been resumed because very few flat-flame burners remain 
to be displaced. Moreover, in some spheres from which 
but a short time ago electricity seemed to have per- 
manently ousted gas for lighting purposes, there has been 
a significant reversion to gas in consequence of the 
successful application of the incandescent mantle to high- 
power and inverted gas burners. Thus gas applied under 
high pressure to the production of lights of high illuminat- 
ing power has succeeded in displacing electric are lamps 
in many situations, notably in principal thoroughfares in 
the City and other parts of London. High-pressure gas 
lamps have also been adopted by the London, Brighton, 
and South Coast and the North London Railway Com- 
panies for the lighting of their London termini at Victoria 
und Broad-street. The inverted gas burner has also 
come much to the fore where smaller units of light are 
required, in virtue of the obvious advantages afforded by 
it us a type, and the greater efficiency and convenience 
of the later patterns. 

While gas has thus greatly improved its position as a | 
means of lighting during the past year, it has also gained 
in favour for heating and cooking purposes. In these 
directions it has benefited materially by tue proceedings 
of smoke abatement congresses, which have also drawn 





attention to the advantages which gas coke possesses as 
a fuel. Reports published in medical journals and else- 
where, demonstrating the hygienic claims of yas as a 
heating agent, have also helped to further its consump- | 
tion. The use of the gas engine has greatly extended, | 
but rather in connection with independent gas-producing | 
plant on the suction principle than with town gas | 
supplies. The competition of the suction gas producer | 
and the electric motor has, however, stimulated the con- 
sumption of town gas in gas engines in areas where 
such gas has been supplied for power purposes at a 
specially low price. 

The extent of the general growth of gas consumption 
may be gauged by reference to the operations of the three 
iuetropolitan gas companies, which are responsible for 
nearly a quarter of the total amount of gas sold in the 
United Kingdom. The Gas Light and Coke Company, 
which alone provides nearly one-seventh of that total, in | 
the twelve months ended 30th June last disposed of | 
2} per cent. more gas than in the preceding twelve | 
months. The South Metropolitan Gas Company 
achieved an increase in sales of 2} per cent., and the 
relatively small Commercial Gas Company no less than 
per cent. The average increase in the amount of 
gas sold in the metropolis was 2°66 per cent., as com- | 
pared with the twelve months ended 30th June, 1905, | 
and this increase may be taken as fairly typical of the | 
growth of the gas industry throughout the country | 
during the past year. 

The most noteworthy feature of the year, in regard to 
the internal economy of gasworks, was the situplification 
of the purification of coal gas in the metropolitan and 
many other large works, consequent on the removal of | 
the obligation under which they formerly laboured to | 
abstract from the gas, prior to distribution, sulphur com- | 
pounds other than sulphuretted hydrogen. The necessity | 
for the use of lime as a purifying material thereby ceased, | 
and the gas companies no longer had to deal with the | 
difficult problem of the disposal of the fouled lime. | 
Moreover, upwards of 2 per cent. more gas became avail- | 
able for sale, without increase in the amount of coal | 
carbonised, owing to the carbonic acid which had been 
abstracted by the lime now remaining in the gas. On 
the other hand, the abstraction of cyanogen compounds 
from coal gas, which involves a more or less independent 
treatment of the gas, became more widely practised. 
It is noteworthy that, apart from a very partial recovery | 
of cyanogen from the spent oxide of iron from the puri- 
fiers, the Gas Light and Coke Company was two or three | 
years ahead of other gas undertikings the world over in the | 
practical application of a cvanogen recovery process to coal 
gas, and it was only by slow degrees that the recovery of 
this valuable by-product became at all commonly prac- 
sised in other gasworks. The manufacture of carburetted 
water gas, of which the same company was likewise the 
pioneer in this country, has continued in favour, wherever 
the requisite plant had been erected, as a valuable 
adjunct to the staple supply of coal gas. In the first 
instance carburetted water gas was adopted primarily 
with the object of enriching the coal gas, but the neces- 
sity for such enrichment has now passed away in conse- 
quence,in many cases, of the reduction of the illuminating 
power prescribed by statute, and in other cases of the 
adoption for testing purposes of the “ Metropolitan | 





| 
oy 





Argand Burner No. 2,” which ascribes to the gas a con- | 
siderably higher illuminating power than the older testing 
burners. Carburetted water-gas plant, however, has | 
continued to be used because it is more readily put in and 
out of action than coal-gas plant, and thus is better 
adapted for meeting the fluctuations in the demand for 
gas from day to day, while it relieves the coke market, 


which is so commonly overstocked, of a considerable 
proportion of the works’ make of coke. The proportion 


of carburetted water gas madein the United Kingdom now | 


exceeds 12 per cent. of the total amount of gas sold. 
Extensive investigations have been in progress both at 
home and abroad aiming at the avoidance of naphthalene 
deposits in gas mains and plant by means of a modified 
treatment of the coal gas in the course of its passage 
through the ordinary condensers, but they have so far 
proved nearly fruitless. 

No great innovations have been witnessed in the past 
year in constructional work on gasworks. The second 
section of the extensive new works at Granton of the 
Edinburgh and Leith gas undertaking has beea com- 
pleted. Four three-lift gasholders, each of 2} million 
cubic feet capacity, erected in the suburbs of Paris, have 
established a new record in size for France, while New 
York is about to achieve a world’s record with a 15 million 
cubic feet gasholder which is nearing completion at the 
Astoria works. The 12,100,000 cubic feet holder, which was 
completed in 1891 at the East Greenwich Gasworks, to the 
design of Sir—then Mr.—George Livesey, will thus cease 
to rank as the largest gasholder in the world. At the works 
of the Imperial Continental Gas Association in Berlin, at 
the Bournemouth gasworks, and elsewhere, extensive 
trials have been in progress with vertical retorts for the 
manufacture of coal gas, and a certain measure of success 
has been achieved, especially at the two works named, but 
considerable improvement and development of the vertical 
retort must occur before it will equal the present incliied 
and horizontal retorts for the purpose. With regard to 
by-products of gasworks, a new outlet has been found for 
tar in the treatment with it of road-making material and 
road surfaces, with the object of preventing the raising of 
dust by pneumatic-tired wheels. 


WAR MATERIAL. 


Unper this heading the story will be short. The 
desire for secrecy is being carried to an extreme point 
by our Government, and every attempt is made to 
prevent exact information about the progress of British 
war material becoming public knowledge. There was a 
time when the results of armour plate trials were 
public property, and the improvements in guns were 
made widely known, and we find it difficult to believe 


|that any good has been done by hiding these 
things. When it is remembered that, with the doubtful 


exception of the production of Government workshops, 
the latest knowledge of armour and ordnance, the latest 
advances in warship construction, the most recent develop- 
ment of propelling machinery, are all at the disposal of 
any foreign Government that takes the trouble to obtain 
them, we cannot but feel that this reticence is as value- 
as it is unfair to those who find the miliions 
expended annually on our military and naval productions. 
We are prepared to admit that in a few cases—as, for 
examiple, the Dreadnought—secrecy, if it would give us 
the advantage of a few months’ priority, is desirable; but 
so little is such secrecy possible, that days before this 
particular ship was launched, and although her berth was 


less 


| carefully boarded in, accurate photographs of her as she 


lay on the stocks were available in America, and one, at 
least, was published. If secrecy means simply that the 
British public is to be blindfolded whilst others have full 
use of their eyes, we say deliberately it is not worth 
while, and the sooner a return is made to the openness 
of a few years ago the better. 

But besides the fact that every kind of information, 
down to the construction of the new harbour at Gib- 
raltar, is sealed with official secrecy, there seems little 
or no progress to record in British war material apart 


| from the launch and trials of a single sensational battle- 


ship. Economy is being carried to a dangerous extreme 
in both the Army and the Navy. The “irreducible 
minimum” of the Navy has been lowered, and battalions 
of the Army have been disbanded. Our strength at sea 
is jeopardised by the indifferent state of repair in which 
our ships are maintained, and our land forces are weakened 
by the lack of a definite and masterly policy. 

Progress in military, as distinguished from naval, 
material is at a standstill. We have learnt the severe 
lesson of the African war, but we brood and meditate 
upon it instead of taking action. Our makeshift field 
artillery has been condemned, and though in deference to 
popular outcry much money was spent in providing a 
new gun of modern type two years ago, nothing has 
been done to supply adequate ammunition, and if the 
ammunition were there there are no wagons for its 
transport. Finally, if the guns and the ammunition 
were available proper provision for the education of 
the gunners is lacking. Every artillery station in 
France has a champ de tir within easy reach for prac- 
tice in real field fire, and a college d'artillerie for 
theoretical instruction. Where can we find such a com- 
bination in this country? But if our artillery instruction 
on land is inadequate, we may congratulate ourselves on 
the excellent work of the Navy, where there has been an 
extraordinary access of interest in shooting since the Russo- 
Japanese war, and where the advance has been great 
and rapid, the percentage of hits with big guns having 
reached the very creditable average of over 71 per cent., 
and with light Q.F. guns of 34°5 per cent. 

The use of naval guns is, therefore, certainly improving, 
but there is little progress in the guns themselves— since 
the increase to 5U calibres length-—nor in the mountings. 
Indeed, the standardisation policy of the Admiralty seems 
to have checked, if not put an end to, progress. The value 
of standardisation is not to be denied, but if it is followed 
so slavishly that improvements cannot be introduced then 
it becomes a brake on progress and does more harm than 
good. The desire for interchan zeability—a thing good in 
itself—is having this effect. The individualism of any 
firm is being destroyed. Every part must be made to a 
standard prescribed by the Admiralty, and the productions 





of one maker must be absolutely interchangeable with 
those of another. That is an ideal which would be admir- 
able were finality attained, but as it is not, and never will 
be reached, more harm than good may be done by its 
adoption. The greatest wisdom and breadth of mind are 
required to ensure that a system of the kind does not 
retard and stultify invention. 

The great event of the year has been, of course, the 
completion of the Dreadnought—see Supplement. She 
has, as far as those outside the Admiralty know, been a 
pronounced and remarkable success, and she is to be 
followed by three sisters, of which two are already laid 
down in the Government yards at Portsmouth and 
Devonport, whilst the contract for the third has been 
given to Sir W. G. Armstrong, Whitworth and Co., 
Limited. These three ships will not be built at extra- 
ordinary speed, and two years will probably elapse before 
they are commissioned. Of the progress of other ships 
we shall have something to say in a future issue. 

The wreck of the Montagu is a serious loss to the 
Navy. She was almost a new ship, and worth over a 
million sterling. Great exertions were made to salve 
her, but without avail, and in August last, after a final 
great effort, she was resigned to her fate. A full account 
of the salvage operations will be found in THE ENGINEER 
of July27th. A picture of her, as she lay on the rocks, 
appears in one of our Supplements to-day. 

To the Japanese fleet the Kashima and the Katori have 
been added—the first built at Elswick and the second at 
Barrow—see Supplement. It is also reported that Japan 
has laid down in her Government yard a ship larger than 
the Dreadnought. Germany is still meditating on the 
same subject. Her latest battleship is the Schleswig 
Holstein, launched on December 17th from Krupp’s yard 
at Kiel, of which particulars will be found in another 
column. Russia also is trying to recover her naval 
strength by building in her own yards. It is understood 
that one of the great lessons she has learnt from the war is 
the need for a great reserve of buoyancy. Presumably, 
therefore, her new ships will carry guns and armour light 
in comparison with their displacement. France has done 
well with the Patrie and Republique, her latest ships. In 
America the discussion on a Dreadnought type of vessel 
still continues, but nothing definite has yet been settled. 
The vessels as at present proposed, to be called the 
Michigan and South Carolina, will displace about 
16,250 tons, and carry eight 12in. guns in four turrets, 
all on the centre line, the two inner turvets being elevated 
so as to fire over the fore and aft turrets. There also is 
talk of a return to guns of a larger calibre than 12in., 
and the Taft Board on coast defence guns has recom- 
mended the adoption of 14in. pieces, which therefore 
become the standard. This gun will weigh about 
50 tons, will fire a projectile of 1660 ]b., and will give a 
muzzle velocity of 2150ft. The charge of powder is to 
be 280 Ib. 

There are no notable facts to record with regard to 
armour, projectiles or propellants either here or abroad. 


CHEMISTRY. 


To make a chronicle of the great number of chemical 
facts which have been accumulated during the past year 
would be a vast task; to pick any one which so exceeds 
its fellows as to be worthy of a place of its own would be- 
vaster, because it would require a power of discrimination 
as keen as that of the scholiasts who disputed about pin 
points and angels. The fact is that there is nothing of 
tirst-class importance to record. It would be unreason- 
able to expect anything of the kind; why should a 
particular period of twelve months bring forth a portent? 


Nitrates from the Air. 


Of good ordinary solid work there is abundance. 
Probably that which has the largest bearing on practical 
affairs is the development of methods for burning nitro- 
gen. Although it has been known for some 130 years 
that nitrogen can be burned, it is only lately that the 
burning has been carried out on an industrial scale. The 
object of burning nitrogen is to convert it into some form 
in which its peculiar qualities are available ; elementary 
nitrogen is as dull as a leading article. Several methods 
have been tried with fair success, and have been boomed 
with even greater return. The situation has been 
summed in a masterly manner by Professor Guye, who, 
quite apart from the other excellent matter in his paper, 
is entitled to credit for making clear even to the indus- 
trialist the validity of reversible reactions. Briefly 
stated, the method consists in subjecting air to are dis- 
charges and sweeping the oxides of nitrogen produced out 
of the field of action so rapidly as to prevent their decom- 
positicn, collecting them in water to form nitric acid, or 
absorbing them with lime to make calcium nitrate. 
Commercially, it may be said that by burning nitrogen, 
nitric acid to be used as such, or as a nitrate for manure, 
may be prepared at a cost which will be competitive 
with that of Chili nitrate. An alternative plan of utilising 
nitrogen is to prepare calcium cyanamide by the action of 
nitrogen on calcium carbide, the nitrogen beirg prepared 
by the fractional distillation of liquid air. This process 
has been known for some time, though it is novel com- 
pared with its rival, but it is of interest now because 
there seems some prospect that both methods will obtain 
an industrial position. It must not thought that 
there is any immediate urgent need for more nitrogen in 
an active form; but there is a need to be foreseen in the 
not very remote future; it can be adequately met by pro- 
cesses which are in their nonage. 


be 


Atomic Weights. 

There are several matters of chemical interest, but of 
no present industrial importance, which may be briefly 
mentioned. A new oxide of carbon C,0, has been pre- 
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pared by withdrawing the elements of water from malonic 
acid. It is called the lactone of 8-hydroxy-propiolic acid 
for short, and is a colourless, mobile, odorous poisonous 
liquid boiling at 7 deg. Cent., which polymerises spon- 
taneously to a red solid. An ingenious attempt has been 
made by Messrs. Barlow and Pope to establish a relation 
between the way in which atoms, if regarded as spheres 
of influence, can be packed so as to produce geometrical 
figures, and the crystalline structure of bodies composed 
of these atoms; studies of this kind, though necessarily 
speculative, are of great value in affording some concrete 
image of a relation which we know must be real, but 
is difficult to picture in the mind. 


The old, but | 


selenium and tellurium also unite directly with fluorine, 
the compounds being SeF, and TeF; respectively ; the com- 
parative inertness of liquid fluorine has been confirmed. 
Another small but interesting fact is the acquisition of a 
fresh piece of evidence in favour of regarding ammonium 
as a metal analogous to the alkali metals. Rich and 
Travers have determined the freezing points of various 
samples of “ammonium amalgam,” and find that the 
molecular depression agrees with that generally accepted 
for metals of undoubted authenticity, thence arguing that 
ammonium amalgam is a true solution of NH, in mer- 
cury, and is not merely an association of NH; and H in 
mercury. 





most necessary, task of revision of atomic weights has | 


proceeded with noteworthy results. There is good reason 


to think that the atomic weight of nitrogen hitherto | 
If | 


accepted is too high; that of silver is also in doubt. 
these are altered, many others which depend on calcu- 
lations based on them wiil need correction. In a word, 
the great work of Stas is in the melting pot. 


the possibility that when a chemical reaction occurs there 
may be a change of the total weight of the reacting sub- 
stances. Ifsuch a change could be proved, the doctrine 
of the eternity of matter would disappear or that of selec- 
tive gravitation would be established. The method of 
experiment was to cause reactions to occur in vessels 
completely closed, and weighed before and after the 
reaction. Small losses—0-°047 to 0°177 milligrammes— 
and still smaller gains—0-°002 to 0-019 milligrammes— 
were observed, the former, at least, being well within the 
error of the balance. But it would be extremely rash to 
conclude that these losses and gains are real. The difii- 
culty in the case arises, not from the balance, but from 
the condition of the object weighed. A given vessel 
may by slight variations in the amount of gases— 
including moisture—condensed on its surface, fluctuate in 
weight through a range considerably greater than the 
maximum value observed in this investigation. 


Electric Furnace. 


Moissan, that indefatigable worker, has continued his 
researches on the behaviour of substances in the electric 
furnace. He has compared the volatilities of metals, and 
finds that, while copper and gold can be distilled in quan- 
tity, and with comparative ease, the distillation of the 
platinum metals is more difficult, as would be supposed 
from their high fusing points. The boiling point of gold 
is provisionally given as 2530 deg. Cent. = 4586 deg. Fah. 
Of metals of the iron group, manganese is the most vola- 
tile. Iron itself needs a considerably higher temperature 
for its ebullition. Basing his argument on the fact that 
the most refractory elements—such as carbon, titanium, 
and silicon—are recognisable in the sun in a state of 
vapour, and-that these elements can be vaporised in the 
electric furnace, Moissan is of opinion that the tempera- 
ture of the sun does not exceed 3500 deg. Cent. 
Industrially the electric furnace has received its greatest 
development in the manufacture of steel. The report of 
the Canadian Commission is comparatively recent, and 
since then a good few individual papers, partly based on 
this report, and extending its conclusions, have appeared. 
The situation may be summed up by saying that there 
seems no doubt of the industrial success of electric steel, 
especially of the finer kinds, and that the manufacture of 
highly refractory special iron alloys is equally promising. 
Which of the several types of furnace will prove most 
effective and economical is a matter for the future to 
decide. An electric furnace product which is of some 
interest is fused magnesia. It forms a hard porcelain- 
like mass, and has a melting point of about 1900 deg. 
Cent. and a coefficient of expansion nearly identical with 
that of platinum. Being naturally resistant to the attack 
of basic substances, and a non-conductor of electricity, it 
may be serviceable in electrolytic work. A product as acid 
as magnesia is basic—fusedquartz—has not made the pro- 
gressexpected. Some time ago good-sized vessels had been 
prepared and were said to be almost immediately to be 
put on the market, but little has been heard of them since. 
As a compensation some success has attended the prepara- 
tion of fused quartz free from bubbles—which are usually 
conspicuous in this material—by heating to a tempera- 
ture at which the quartz volatilises freely and carries 
away the air which would go to form bubbles, and then 
applying an air pressure of 500 Ib. per square inch. 
Blocks 3in. by din. by fin. have been made thus, and 
should be of value for optical purposes. 


Helium. 


At the other end of the scale of temperature the work 
of Olszewski must be recorded. He has attempted to 
liquefy helium by cooling it first to — 252°5 deg. Cent. 
by means of liquid hydrogen, but without success ; 
another attempt by cooling to — 259 deg. Cent., in solid 
hydrogen, and exposing to the pressure of 180 atmospheres, 
which was then suddenly released, failed to induce lique- 
faction or the deposit of any solid which might be helium 
snow, although the temperature was reduced to — 271°3 
deg. Cent. It follows that the boiling point of helium is 
below 2 deg. absolute. The great advance that has 
been made in methods of liquefying what used to be 
called the “ permanent” gases has an industrial as well 
as a scientific side. By fractionating liquid air, oxygen 
and nitrogen, both relatively pure, can be obtained; the 
former has a considerable prospect of use in such furnace 
operations as will bear the cost, while, as mentioned above, 
the latter is a necessary raw material for the manufacture 
of calcium cyanamide from calcium carbide. 


Fluorine. 


Another chemical feat is now acommonplace. Fluorine 
can now be prepared so readily that its reactions may be 
studied as fully as those of less farouche elements. It has 
been found that fluorine and bromine unite directly to 
form BrF;, whereas the iodine compound is I F,; that 


An | 
inquiry of fundamental importance has been made on | 


| Rusting of Iron. 


A matter of perennial interest to engineers has occupied 
some chemists during the last year. The rusting of iron 
is a matter which is not only of great practical importance 
but of some chemical complexity. A few years ago 
theories were put forward to supersede those which had 
long been established, having little to recommend 
them except their engaging independence of fact. The 
interposition of hydrogen peroxide was invoked presum- 
ably because it does not occur among the products of 
oxidation of iron in the presence of moisture. This 
picturesque suggestion has been disposed of by Moody, 
who in a careful piece of work has shown that carbonic 
acid is essential to the rusting of iron in contact with 
water and air, and that the process consists in the 
successive formation of ferrous carbonate and ferric 
hydroxide, the carbonic acid being then free to attack 
another portion of the iron, and the product ultimately 
obtained consisting of a mixture of ferrous and ferric 
hydroxides and ferrous carbonate, the proportions varying 
according to the extent to which the ferrous carbonate 
first produced has been subsequenti!y oxidised. All this 
is the old orthodox explanation which has been expounded 
and accepted for years; its contirmation, however, is not 
superfluous, for when a received notion is attacked it is 
better to examine its reality than to defend it as a dogma 
too sacred for discussion. 


Radiobes and Barium. 


The “ radiobes,” which caused much discussion a short 
time ago, are dead ; the appearance resembling organisms, 
which occurs when a radium salt is added to nutrient 
gelatin, has been traced to the formation of barium 
sulphate, a body sufficiently inert to satisfy the most 
convinced opponent of abiogenesis. Mention of barium 
sulphate recalls the fact that its high specific gravity 
(4°48) is all the more remarkable because it exceeds that 
of the metal barium itself. The specific gravity of the 
latter has lately been determined as 3°78, the sample 
used having been prepared in a novel manner. Barium 
amalgam is heated in a vacuum, and hydrogen is intro- 
duced ; barium hydride is formed at about 900 deg. Cent., 
and is then heated to a higher temperature—about 
1200 deg. Cent.—hydrogen being given off and the 
barium being finally distilled in vacuo, and condensed, 
forming silver-grey crystals of the metal. Barium 
hydride, like the sulphate, has a higher specific gravity — 
4°21—than that of the metal itself. Calcium hydride, 
CaH., has been put to use in aéronautics, for 1 kilo. 
will provide 1 cubic metre of hydrogen, which is a large 
volume in proportion to the weight of material necessary 
for its generation. 


Tantalum. 


The metal tantalum is another instance of what is now 
a commonplace, namely, the industrial use of a substance 
which until a short time ago was to be seen only in the 
laboratory, and very rarely even there. Now itis an every- 
day material for glow lamp filaments. There seems to 
be a fair abundance of tantalum-bearing minerals, and 
the working up of these for tantalum has proceeded with 
the same silence and speed as characterised the com- 
mercial extraction and purification of rare earths for 
incandescent gas lighting. The metal cannot be made by 
reducing the oxide with carbon, as carbide is always 
formed, but can be prepared on a practical scale by the 
electrolysis of potassium tantalum fluoride, and purified 
by heating in vacuo, any oxide being driven off, as 
tantalum oxides are more volatile than the metal. 
Tantalum is so ductile that it can be drawn into fine wire 
for lamp filaments, and can be made so hard that it is 
said to resist a diamond drill; it can be forged hot, and 
is extremely tough, very resistant to chemical action, and 
oxidises only superficially when heated. Its specific 
gravity is 16°6, its melting point 2300 deg. Cent., and 
its atomic weight, according to the latest determina- 
tion, is 181, a value more in accordance with the require- 
ments of the periodic law than that hitherto accepted. 
Hard ductile alloys are obtained by fusing iron with 5 to 10 
per cent. of tantalum. Truly it is a noteworthy metal 
capable of many applications. 





Radio Activity. 


The subject of radio-active elements is now so highly 
specialised that it almost requires a review to itself. There 
is at present a strong tendency to speculate freely on very 
difficult aspects of the question and on the slenderest 
experimental grounds. A large factor in this unfortunate 
disposition is the difficulty of obtaining any considerable 
quantity of radium and its congeners. At the present 
time, largely from this cause, radium has not been isolated, 
and although its existence as an element—using that word 
in the old sense—seems to be certain, its atomic weight is 
not known with precision. Allied substances are in a 
worse case; they have not even advanced to the status of 
possessing a dubious atomic weight. It must be remem- 
bered that all the manifestations which have been 
observed are from salts of radium, and that the behaviour 
of the element is unknown. When radium bromide gives 
an emanation which yields helium, presumably the salt is 











decomposed, and inquiry naturally arises as to the fate of 
the bromine. In what, from politeness, we will call the 
non-parliamentary season, a controversy arose among a 
number of well-known chemists and physicists concerning 
the possibility that the heat of the earth is due to that 
generated by radium in its crust. Tests made on different 
rocks constituting the earth’s crust showed that the 
quantity of “radium” which they contained—presumably 
measured by their power of discharging an electroscope— 
is far greater than is necessary to account for the interna] 
heat of the earth. To explain this an easy hypothesis jg 
that when radium is tightly boxed up as it would be in a 
rock under pressure it will not decompose and 
generate heat. As the poet puts it “Come, come, you 
grow a little loose.” Such speculations have their place, 
but they are only les dessous of science. 


Electrolytic Processes. 


The situation in the electrolytic manufacture of alkali 
and bleach is not entirely satisfactory. A difliculty 
scarcely foreseen at the inception of the industry has 
become acute. In the old days, when the Leblanc process 
was the only method for obtaining bleaching powder, the 
price of this material was high, and, in fact, the profits 
on its sale kept the Leblanc makers from being over. 
whelmed by their ammonia soda rivals. Now that electro. 
lytic processes turn out chlorine in quantity equivalent to 
that of their alkali, the disposal of this chlorine is not 
quite easy. Methods have been proposed for reuniting it 
with the hydrogen given off at the cathode, and making 
hydrochloric acid as an alternative to bleach ; but a more 
rational outlet is by producing organic solvents, such as 
carbon tetrachloride or mono or dichlorbenzenes. A very 
interesting suggestion has been made for the preparation 
of caustic soda by a modified ammonia process. On 
account of the ease with which nickel forms double salts 
with ammonia, it has been found that nickel hydroxide 
in the presence of ammonia will abstract the chlorine from 
sodium chloride, and form an ammonium nickel chlorine 
and caustic soda. The former is crystallised out, the 
latter is, presumably, boiled down, and from the double 
salt, ammonia and nickel are obtained by treatment with 
lime. Cobalt, on account of its peculiar facility for form- 
ing compounds with ammonia, might serve better, but its 
costis much higher. As it is, loss of nickel in any cyclic 
reaction of the kind would add seriously to the expense. 

Thus we come to the end of a very humdrum chronicle ; 
there is nothing startling to set forth—all is infamously 
prosaic. But as a record of solid advance in well- 
founded. knowledge and useful application, it has its 
excuse. 








ANTIMONY. 


THE principal commercial use of this metal is in the com- 
position of the various alloys known as white metal, Britannia 
metal, type metal, &c., including those used in anti-friction 
bearings. Babbitt contains from 7 to 18 per cent. of anti- 
mony, according to the hardness required. Considering the 
popularity of bushes made of these alloys, it will be seen that 
the metal, though not very widely known or mentioned, 
must have a steady demand. The production of the metal 
does not appear to have been considerable before 1860, when 
between 300 and 400 tons (metric) was the annual output. 
The output appears, naturally, to have followed very closely 
the market, a rise in price such as took place in 1878, very 
rapidly followed by an increased production—815 tons in 1881 
—and a subsequent depression in the value. The early 
records attribute the production entirely to Austro-Hungary, 
that of France becoming appreciable in 1876, followed by the 
United States of America in 1881 and Italy in 1884. Finally, 
Japan commenced to supply the market in 1890, and turned out 
in 1898 1000 tons, the world’s production at this time being 
some 17,786 tons. The large output had a corresponding 
effect on the price, which had reached £75 per ton in 1890, 
afterwards falling to £30; rising, on an evidently sharp 
demand during the heavy output, to £38 in 1899, but after- 
wards again dropping steadily to £30 in the course of four 
years. It is probably this effect of a full output in markedly 
reducing the price which has operated by holdirg back sales 
until the price rose to over £100. At the time of writing— 
December, 1906—the supply of the metal is distinctly re- 
stricted, and the price is very firm indeed, having reached 
£112 perton. This is evidently a genuine rise, and must 
have a stimulating effect on the output. It appears that the 
prices of metals generally are likely to be in favour of the 
mines for some time to come. 








CrystaL PALACE ENGINEERING ScHooL,—The ‘ Wilson Pre- 
mium” for the best paper read before the Crystal Palace Engi- 
neering Society on, the present season has been awarded by 
the Council to R. R. Yerbnurgh for his paper on ‘‘ Timber.” Other 

pers read during the session were :—‘‘ Reservoir Construction,” 
by L. S. Layman ; ‘‘ Motors for Military Work,” by F. A. Baker ; 
‘*Some Types of Rack Railways in Switzerland,’ by H. H. M. 
Spink. The Premium was presented to Mr. Yerburgh by Lord 
Brassey on the occasion of the 102nd distribution of certificates at 
the above-mentioned school on Friday, December 21st, at which 
he presided. 

UEEN’S ENGINEERING Works, BEDFoRD.—-On Monday evening, 
the 17th ult., the annual distribution of prizes to the pupils and 
apprentices of Messrs. W. H. Allen and Co., of Queen’s Engi- 
neering Works, Bedford, took place. Among those present were 
Mr. W. H. Allen, Sir Wm. White, General Sir John Macdonald 
Moody, Mr. Henley, Mr. Rupert Allen, Mr. Hawkins, and Mr, 
Lamb. After a few remarks by Mr. Allen, the prizes were dis- 
tributed by Sir Wm. White. The awards to pupils were :—First- 
class: R, W. Colley, R. F. Niven, and E. B. Collingham ; second- 
class: G. Pottie, H. W. Hattersley, and H. T. M. Kent; third- 
class: C. D. S. V. Powell, H. M. ee i F. W. Strickland ; 
the following were commended: G. L. H. Bradley, C. A. C. 
Vecqueray, and S. C. Smith. Awards to apprentices :—First-class : 
W. T. Reid ; second-class: R. Bailey, N. P. Draper; third-class : 
P, C. Mitchell, T. E. Lewis, E. H. Harris ; the following were 
commended: R, Willett, T. Dale. Awards to ——s {tice appren- 
tices :—First-class : A. W. Mayo; second-class: H. C. Baker ; the 
following were commended: A. C. Truman, L. J. Stokes, H. 
H, Clarke. The “Allen” prize for 1906 was awarded to Mr. 
Frank James Redman. The proceedings terminated with votes 
of thanks to Sir Wm, White and Mr. Allen. 
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A 40-TON HYDRAULIC COAL HOIST. 


In the course of a few weeks there will be introduced into 
regular operation, for the shipment of coal at the new docks at 






















































































HYDRAULIC COAL HOIST AT MIDDLESBROUGH 


SIR W. G, ARMSTRONG, WHITWORTH AND CO., LIMITED, NEWCASTLE-ON-TYNE, ENGINEERS 











Hull, the chief engineer for the docks of the North-Eastern 
Railway Company. This hoist—illustrated in the accom- 
panying engravings—has been arranged so that it will be able 
to accommodate, with equal facility and without loss of 
power, wagons of 10 tons, 20 tons, or any other capacity up 
to a maximum of 40 tons. The hoist consists of a large 
cradle, about 28ft. 9in. by 19ft., moving in a massive steel 
framing, and having a range of lift of 85ft. The hopper is 
lifted by four wire ropes, attached to the corners, carried over 
conveyance sheaves on the top of the framing to two aydraulic 
cylinders, with rams, working downwards, placed on the back 
of the framing, the rams being made solid, so as to counter- 
weight the cradle. 


required up to a maximum of 55ft. above the water level. 
The movement of the heel and point of the shoot is effected 
by separate cylinders and rams, placed vertically on the back of 
the framing, the cylinder for the point of the shoot being suffi- 
ciently powerful to raise theshoot when full ofcoal. The point 


chain is fitted with dogs, so as to hold it in any desired position, | 


and the heel of the shoot is provided with racksand pawls for the 


40-TON HYDRAULIC COAL HOIST 


Middlesbrough, a 40-ton hydraulic coal hoist, which has teen 
built by Sir W. G. Armstrong, Whitworth and Co,, Limited, 
of Newcastle-cn-Tyne, to the designs of Mr. T. M. Newell, cf 











same purpose. The shcot is fitted with a door at the end, 


controlled from the cradle by hand chains. 


is built a large hopper capable of containing 40 tons of coal, 








The front of the framing is fitted with a | 
shoot, which can be adjusted and fixed at any height | 





and fitted with a door on the deck side, the bottom and sides 
of the hopper being inclined so that when the door is opened 
the full contents are properly cleared. The door is locked 
and unlocked from the cradle itself, and is turned up and 
down by hydraulic cylinders. When the door is turned 
down it forms‘a connection between the hopper and the 
shoot, and the tradle, when not in use, stands in a deep pit 
in the quay. In normal working the wagons are run on to 
the cradle and their bottom doors opened, and so soon as the 
contents have been discharged into the cradle and the wagon 
doors closed, the trucks are run off. The cradle and hopper 
are then raised to the necessary height to suit the shoot, 
which is adjusted to the particular class of vessel alongside the 
quay. The door on the front of the hopper is opened and 
the coal allowed to flow into the shoot and thence into the 
vessel. The rate of travel of the coal is controlled by the 
door at the point of the shoot, as the shoct itself is large 
enough to take a full hopper load. After the hopper is 
emptied its door is closed, and it is then lowered to the quay 
to be again filled, the same process being gone through for 
| each occasion and an almost continuous stream of coal, or 
| coke, kept running into the vessel. All the motions 
| of the hoist are controlled either from the cradle itself or 
| from an elevated working cabin on the framing, the former 
method being the one finding most favour in general 
| practice. The hoist is capable, when fully loaded, of making 
| the lift of 85ft. in one minute, and whilst it is a somewhat 
| difficult matter to estimate its normal maximum working 
| capacity it may be stated that, as a result of some official 
| trials recently conducted at the Middlesbrough docks, it was 
| ascertained by the North-Eastern Railway Company’s 
engineering staff that with the type of hoist illustrated 
400 tons of coal per hour could be shipped as an average, 
and that this total could be far exceeded with the most suit- 
able types of vessels, 








EXTENSIONS AT ELSWICK AND OPENSHAW. 


Important schemes for the extension and improvement of 
several departments at their works and shipyards on Tyne- 
side, and also at Openshaw, Manchester, are being carried 
out by Sir W. G. Armstrong, Whitworth and Co., Limited. 

The Elswick Shipyard 1s being completely re-modelled, 
with the view to the construction of the heaviest armour- 
clads and cruisers which the present tendency of naval policy 
seems to indicate will be adopted by the Great Powers in the 
near future, The offices, stores,.&c., in spite of numerous 
additions and improvements which have been made over « 
long period, have at last become inadequate, and a complete 
new building is therefore now in course of erection in a more 

| convenient place at the east end of the yard. Close to this 
building will be erected a new mould loft and joiners’ shop, 
which will replace the existing buildings shorty to be 
demolished. The present plating sheds at Elswick ure to be 
enlarged so that they may more adequately deal with the 
increased size of plates now required in the building of the 
largest classes of vessels, whilst above these sheds are to be 
erected a very fine range of shops, some 400ft. in length, 
including fitters’ shop, with all the latest machinery, and 
plumbers’, coppersmiths’ shops, and riggers’ loft. Some of the 
building berths are also being altered and improved, and, most 





Into this cradle | important of all, an entirely new armour-clad berth is being 


| put down at the east end of the yard to take vessels up to 700ft, 
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in length and of the heaviest displacement. The nature of 
the ground at Elswick necessitates piling for the heavier class 
of vessels, and this new berth is to be supported by a com- 
plete system of ferro-concrete piling —Hennebique’s patent. 
About 550 piles, 14in. square, driven about 40ft. into the 
ground, with ferro-concrete ties and cross bracings, are now 
being put into position. We believe that this system of ferro- 
concrete piling has not previously been adopted for strengthen- 
ing a ship’s berth, but it has proved its utility under various 
circumstances for foundation work and for the upper works 
of structures, and the new berth at Elswick will, it is antici- 
pated, safely carry a vessel of over 30,000 tons, a weight 
which is nearly twice the launching weight of the Maure- 
tania. 

A large installation of pneumatic plant for supplying air 
to the pneumatic tools »t the Elswick Shipyard has quite 
recently been put down, and the whole of the machinery of 
the yard is now electrically driven, the power being taken 
from the Newcastle-on-Tyne and District Electric Supply 
Company, Limited. In the ordnance works various exten- 
sions, consisting generally of built-up steel columns and steel 
roofing, are to be effected at the turret and gun-carriage shop, 
at the small fitting shop, and at the blacksmiths’ shop. The 
extension of the turret and gun-carriage shop will have an 
area of 17,248 square feet, and provision has been made here 
for two 60-ton cranes and also for two 5-ton cranes at a 
higher level. In connection with this work there is an 
extension of the quay built up of the usual timber work, but 
carried out upon ferro-concrete piling, the total area of the 
new quay being 31,660 square feet. In the new additions to 
the small fitting shop, which will have an area of 8248 
square feet, there will be a light crane running three-fourths 
the length of the shop, whilst the extensions of the black- 
smiths’ shop, which will consist of three bays, and cover 
an area of 30,636 square feet, will be provided with a 5-ton 
and a 10-ton crane. 

At Scotswood-on-Tyne the firm has now underconstruction 
a new shop intended exclusively for the manufacture of 
turbine machinery. This shop, situated in close proximity 
to the main road, and with connections to and from the 
sidings and wharves of the company, will consist of two bays, 
each 540ft. in length, by 55ft. 6in. span by 48ft. in height to 
underside of roof couples. The shop will be equipped with 
special machinery for the construction of turbines of the 
largest class, and also with electrical overhead travelling 
cranes up to 70 tons lifting power for dealing with the 
heaviest pieces. Space is to be provided for the erection and 
testing of the machinery, also for the necessary boilers, &c., 
for making trials under steam. The shop will be constructed 
generally of steel, with the roof and side windows so 
arranged as to give the maximum light. The usual 
office accommodation will be provided, together with stores 
for material, &c. The machinery will be electrically driven, 
and the shop will also be artificially lighted by electricity. 

The foundation work in connection with the new turbine 
shop at Scotswood is being carried out by Messrs. J. and W. 
Lowry, of Newcastle-on-Tyne, and the structural work by 
Messrs. Andrew Handyside and Company, Limited, of Derby. 
The electrical cranes and the principal machinery required in 
these several extensions are being furnished from the Open- 
shaw Works. At the Openshaw Works a new shop for the 
manufacture of smaller guns, screwing tackle, drills, &c., is 
being erected on land adjoining North-street. There will be 
eight bays, each having a length of about 250ft. and a width 
of 25ft. The armour-plate erecting shop is being increased 
by 250ft. in length, and the extension fitted with two 50-ton 
electric travelling cranes of about 60ft. span. The armour- 
plate grinding shop is also being similarly extended. A plate 
shop has been installed, and amongst other machinery there 
are here provided two shearing machines, capable of shearing 
plates up to 12ft. in width ; a five-roller plate straightening 
machine, able to roll plates up to the same width, saws with 
inserted teeth, capable of sawing plates up to 25ft. in length ; 
a high-speed disc saw without teeth, 6ft. in diameter; and 
also cross-cut planing machines. The oil hardening and 
shrinking department for the treatment of gun tubes and 
shafting has been largely increased. The new shop has been 
fitted with three cranes, with a capacity of 75 tons each, and 
with oiltanks and centrifugal pumps. In addition to small 
furnaces, there are four of large size, one of which will take 
in work 100ft. in length. 

In the Siemens department another 60-ton steel melting 
furnace fitted with an electric-charging crane and a 60-ton 
electric-travelling crane is in course of completion. Addi- 
tional casting pits are also being provided for armour-plate 
work. An additional 12,000-ton casting press has recently 
been erected for fluid-pressed steel, and here ingots can be 
cast up to 78in. in diameter and 125 tous in weight. Three 
additional cementation furnaces, provided with trolleys and 
hydraulic door lifts, have just been completed at the Open- 
shaw Works. At the present moment Sir W. G. Armstrong, 
Whitworth and Co. employ in the Tyneside district, in their 
works and shipyards, about 18,500 workmen, but whilst it is 
obviously a difficult matter to state definitely how this 
number will be increased when the improvements and exten- 
sions are in working order, yet it is probable that from 500 
to 1000 additional men will be required. At Openshaw the 
firm finds employment for about 4500 workmen, and when 
the extensions at that place are complete this number will 
be increased to about 5000 workmen. 

It may be of no little interest to here recall the fact that 
the Elswick Engine Works were started in the year 1847 for 
the purpose of exploiting Lord Armstrong’s inventions for 
hydraulic machinery. The first gun—a three-pounder—was 
manufactured in July, 1855, and is still shown to visitors to 
Elswick. The Elswick Ordnance Company was founded in 
1859. In 1882 Mr. Mitchell’s shipyard at Walker was joined 
to the Elswick Works, and in 1883 the Elswick Shipyard 
was established. In 1882 the private firm came to an end, 
and a company was started under the name of ‘‘ Sir W. G. 
Armstrong, Mitchell and Co.’’ This title was altered 
-in 1897 in consequence of the amalgamation with the Open- 
shaw Works of Sir Joseph Whitworth and Co. The steel 
works were opened in 1883, this department being started 
to supply gun steel to the Ordnance works, but of late years 
large quantities of outside orders have been undertaken, In 
1885 a branch was started, exclusively for Italian orders, 
at Pozzuoli,on the Bay of Naples. During the years 1852 to 
1906 there have been built at the Elswick and Walker ship- 
yards no fewer than 788 vessels various “pes7. these 
having an aggregate tonnage of 1,182,204 and a total horse- 
power of 1,230,818. They include 113: war vessels, 415 
passenger and cargo steamers, 85 petroleum steamers, 82 ice 
breakers, dredgers, &c., and 93 paddle steamers. 














AMERICAN ENGINEERING NEWS. 


Duplex locomotives.—The Erie Railway is about to add to 
its equipment three immense locomotives of the Mallet 
duplex type, in which the rear group of wheels are carried by 
the main frames, and driven by the high-pressure cylinders, 
while the forward group are carried in a bogie frame pivoted 
at its rear end, and having the low-pressure cylinders at the 
frontend. They will be of the 0-8—8-0 class, having sixteen 
driving wheels in two groups. Similar engines, but of the 
0-6-6-0 class and 2-6-6-2 class, are in use on the Baltimore 
and Ohio Railway and the American Great Northern Rail- 
way. The 0-6-6-0 engines weigh 167 tons, and the 2-6-6-2 
engines weigh 177 tons, with 158 tons on the drivers. The 
new 0-8-8-0 engines, however, will weigh 205 tons, all on 
the drivers. There will be a combustion chamber 4ft. long 
between the fire-box and the tube sheet, and in consequence 
of the length of engine and width of fire-box the cab will be 
placed just behind the smoke-box. The principal dimensions 
will be as follows :— 
Cylinders— 
High-pressure. . 
Low-pressure .. 

Driving wheels .. 
‘aeel 


25in. by 28in. 
89in. by 28in. 
4ft. 3in. 


14ft. 3in. 
30ft. Zin. 
72ft. 2in. 


Each group 
Totalenzine .. .. 
Engine and tender 
Weight— 
Allondrivers . . 205 tons 
Eng.ne and tender $¢ 0s 06 as 2s ee Aen 
Boiler diameter at smoke box .. .. .. .. .. 7ft 
Tubecs— 
Number .. 
Diameter .. 


468 
2}in. 
21tt. 
10ft. bin. 
. ft in. 
Boiler pressure .. 215 Ib. 
Heating surface— 
a a ae ee 
Fire-box and chamber.. .. .. .. « .. .. 348 ” ” 
Seer er ” ” 
RED OEOR 2. ws oc oe ee ae ee .” ” 
Valves .. .. .. ..Piston for high-pressure, slide for low-pressure 
Water in tender oe ae 08 (se) we de oe we Le 
Coalin tender .. 16 tons 
Tractive effort .. 98,000 Ib. 


Cantilever bridge without anchor arms.—A curious type of 
cantilever bridge has recently been built to carry a public 
road across Long Lake, in New York State. It has 
steel trusses 525ft. long between the end posts, the length 
being made up by two cantilever arms of 175ft. each and a 
middle suspended span of 175ft. The special feature is that 
the cantilever arms rest on the abutments and have no 
anchor arms on the shore side of the abutments, being sup- 
ported by anchor bars or back stays attached to heavy con- 
crete anchorages, as in suspension bridges. ‘The trusses are 
16ft. apart at the centre and 24ft. at the abutments, and 
have a depth of 60ft. at the abutments and 20ft. at the 
centre. The end vertical posts are seated on pins in steel 
pedestals or shoes on the abutments, while their upper ends 
carry pins for the attachment of the reaction members or 
backstays, which are at an angle of 45 deg. with the verticals. 
The backstays are steel eye-bars 27ft. and 21ft. long, with 
sleeve nut adjustments at the lower end; at one end of the 
bridge these take hold of pins embedded in the anchorage 
and attached to anchor chains let into the rock. At the 
other end there are no anchor chains, but the backstays are 
attached to riveted shoes embedded in the massive concrete 
anchorages. The bridge is designed for a live load of 6401b. 
per lineal foot on the cantilever arms, and 9201b. on the 
suspended span, with a dead load of 640 1b. per lineal foot on 
the suspended span. The cantilever arms were built out 
from each end without the use of falsework. The 175ft. 
40-ton suspended span was erected on staging and then 
floated into position, the pin connections with the cantilever 
arms being coupled up without difficulty. The total weight 
of the bridge, exclusive of backstays, is about 220 tons, and 
the design adopted greatly reduced the amount of steel 
required as compared with ordinary cantilevers having both 
channel and anchor arms. 








A serious fall of cliff, amounting to some thousands of 
tons, occurred at Walton-on-the-Naze last week, causing such 
extensive damage to the sea defences that the cost of repair is 
estimated at upwards of £500. , 

THE BritisH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Company, LimiTED.--A New Year's dinner was given by Mr. C, S. 
Colton, manager of the export department, to a gatherinz of the 
members of his London staff, at Romanos, on the 2ad inst. 
Speeches were contributed by the chairman, Mr. Colton, and 

essrs. Thompson and Rogers. The musical programme was sup- 
plied by Messrs. Burland, Gibbon, and Saklatvala. 


FLYING MACHINE CoMPETITION.—The Aéro Club intends to hold 
an exhibition in connection with the International Motor Car 
Exhibition at the Agricultural Hall, on April 6th to 13th next. 
Prizes to the amount of £250 are offered by the proprietors of the 
Daily Mail for model flying machines weighing when in flight 
not more than 501b. The conditions state that no machine weigh- 
ing when in flight less than 2b. is to be eligible for the first and 
second prizes. Minimum flight under its own power is to be 50ft 
The flight to be oamgiiaiel need not be itself in a straight 
line, but the model must have traversed in flight a distance of 
50ft., measured in a straight line on the ground between two 
points, one of which must be the starting point. The starting 
point is to be not more than 5ft. above the ground. Independent 
power may be used for starting. No portion of the machine 
during flight is to have any contact with the ground. No gas is to be 
used to assist lifting power. Further particulars may be obtained 
from Harold E. Perrin, Secretary, Aéro Club, 166, Piccadilly, 
London, W. 

THE AUTOMOBILE CLUB’s SIDE-sSLIP COMPETITION, —The fol!owing 
entries have been received for this competition :—The Dunlo 
Rubber Company, Limited, Mr. W. H. Newman, Mr. Henry Bird, 
the Hartridge Tire Syndicate, Limited, Liversidge and Son, 
Limited, Mr. H. B. Molesworth (two entries), the Reilloc Tire 
Company, Limited, Mr. H. W. Southworth, Mr. A. W. Tidbury, 
the Westminster Industrial and Finance Developments, Limited, 
T. 8. Jones, T. A. Cotton and L, Brierley, Mr. E. H. Whiting, Mr. 
Arthur J. Maginnis, Mr. Edmond Levy, Mr. E. W. Hart, Messrs. 
Nursey and Marr, Mr. E. C. Kingsford, Mr. W. H. Luson, Mr. J. 
Horace Reeves, Mr. George Prosser, Mr. A. P. Stokes, Messrs, 
Walter Sully and P. H. Shailer, Mr. William Lowry, Mr. W. 
Waters, the Mayfair Motor Company, Limited, the Non-skid 
Syndicate (two entries), the Parsons Non-skid Compan7, Limited 
(two entries), Mr. Charles Beaven. Dr. Morley Agar, Mr. Frank 
Candy, the Compensating Gear Company, Limited, Mr. L. F. 
Sachs, Mr. George B. Winter, the Wallis Non-skid, Mr. P. G. 
a Mr. Harry Evans, Mr. W. Dederich, and Mr. Mark 

ivian, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Holiday Week. 

Ho.ipay influences continue more or less to prevail, and 
not much business was therefore transacted at the tirst meeting of 
the New Year on Thursday. The general tone, however, remained 
favovrable, and prospects for 1907 were declared to be decidedly 
encouraging. There has been for the most part a cessation of 
output at the mills and forges during the holidays, but the 
blast furnaces have been going on, which is an advantage, since 
supplies of raw material were getting scarce. The quarterly 
meeting on the 10th inst. is looked forward to with much bh ope. 
fulness by iron and steel masters, 


Pig Iron. 

Staffordshire cinder forge pig iron is in good request at 
56s. to 57s. 6d., whilst part-mines are 60s. to 62s. 6d., best all- 
mines 87s. 6d. to 92s, 6d., and cold blast 110s. Midland sorts are 
scarce and dear, Northamptons being quoted 59s. to 61s., and Derby. 
shires 60s. to 62s. 6d. The rise of ls. per ton in fuel, and 6d. per 
ton in slack, has occasioned greater firmness in cokes which were 
already strong. There is a brisk inquiry for foundry iron for 
engineering purposes. 


Manufactured Iron. 

A good demand at high prices characterises the manu- 
factured iron trade. Marked bars, at time of writing, are quoted 
£9, and unmarked £7 10s., with sheets, singles, £8 17s. 6d, 
to £9, doubles £9 to £9 2s. 6d., and trebles £9 12s, bd. to £9 15s, 
A good call on foreign account is experienced for galvanised 
corrugated sheets at £13 5s. for 24 gauge f.o.b. Liverpool. With 
regard to other descriptions, there is a steady output at sustained 
prices, hoops being quoted £8 10s., gas strip £7 10s, to £7 12s. tid., 
slit nail s £8 10s., and rivet iron £7 15s, 


More Steel Wanted. 

The need for steel for engineering purposes is becoming 
increasingly pronounced, mush to the satisfaction of steel- 
producing cornpanies. There seems to be agreat deal of engineer- 
ing work in hand and in prospect for which supplies are required, 
and if the steel output of the district were increased, there would 
not be much difficulty in absorbing the extra make. Angles are 
quoted £7 to £7 5s.; girder plates, £7 15s, to £8 ; boiler plates, 
£8 17s, 6d. to £9; joists, £7 5s, to £7 7s. 6d.; and mild bars, 
£7 15s. to £8. Bessemer billets are in good call for rolling-down 
purposes, and are quoted £6 5s. to £6 10s., with Siemens about 
the same, or a shade dearer. Mild steel is now about £1 dearer 
than when the year 1906 opened. A great deal of German steel 
was on offer in the Midlands during the latter part of 1905, and 
also during the spring of 1906, and this kept prices down. As the 
continental makers became gradually busier, they ceased sending 
supplies, so that during the latter part of the summer, and also 
throughout the autumn and winter, Midland makers did much 
better than previously, and were also able to obtain more remunera- 
tive prices. 


The Engineering Outlook. 

The engineering outlook is satisfactory, both on home and 
foreign account, a considerable amount of export business being 
in prospect in connection with bridge and roofing work, rolling 
stock, and general railway requirements, as well as for machinery 
for irrigation and mining purposes. The European demand is 
expected to be good, and so is the South American and Australian. 
South African orders will also, it is expected, gradually increase 
from the Transvaal and Orange River Colony. 


Tramway Improvements. 

January lst was a red-letter day in the history of Bir- 
mingham tramway engineering affairs, since it saw the superseding 
of the old steam trams by new electric ones. The Corporation wil! 
in future work the tramway traffic itself upon all but two routes- 
Bristol-road and Hockley—which will remain in the hands of the 
City of Birmingham Tramways Company for another four and 
a-half years. Thanks to the good relations existing between the 
Corporation and the company, the steam routes have, during the 
past few months, been reconstructed, the electric wires have been 
installed, and the Corporation has been fairly started with a rolling 
stock of 220 cars and a staff of about 1000 new employés, including 
specially trained drivers. The change from steam to electric trac 
tion bas involved also a number of alterations in terminal arrange 
ments. There are several places at which it is contemplated to 
provide loading sheds similar to the experimental one in Naviga 
tion-street. There has also been a revision of fares, giving a 
much longer journey for ld. than has hitherto been the case. 
There are 75 old engines and 75 cars to be disposed of. 
When the “ Kitson” type of steam engines was first introduced 
on the Birmingham tramways twenty-one years ago, it 
represented what was at that time the best modern practice, and 
deputations from various parts of the kingdom came to see them. 
They have worked very steadily and satisfactorily, and may be 
said to well deserve the rest they will probably now obtain. The 
Corporation have engaged as many of the employ¢s of the 
company as possible. The B.E.T, Company has also endeavoured 
to act as liberally as possible towards the 200 men whose engage 
ments have had to terminate, some of the mechanics having been 
re-engaged and transferred from Birmingham to the company’s 
workshops at Tividale and Smethwick. 


Mines and Drainage. 

The South Staffordshire Mines Drainage Commissioner: 
adopted on Wednesday a report stating that the pumping and 
tanking for four weeks had been 9,029,500 gallons per twenty-four 
hours, as compared with 8,260,000 gallons during the previou~ 
month, and 7,778,000 gallons during the corresponding period of 
1905. At Deepfields the breaking of a chain has dropped the 
bottom lift 25ft. below the surface of the water, and a diver has 
been engaged to connect the bridle chains to the capstan in order 
to secure its recovery. At St»wheath the conduit pipes are almost 
complete, the centrifugal pump and gas engine are ready for deli- 
very, and the building to receive them is in progress of construc- 
tion. At Leabrook the pumpwork is being put in, and the gas 
engine there has been connected with the Mond Gas Company's 
main. The three new Lancashire boilers at the Moat have been 
under steam, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, January 2nd. 


Present Tense. 
For two market days the Iron ‘Change has been practi- 
cally closed. Few buyers or sellers put in an appearance, and the 
quotations given below must be regarded as nominal. 


Quotations. 

Pig iron : Lincolnshire No. 3 foundry, 65s, 6d. to 66s. 6d. ; 
Staffordshire, 66s. ; Derbyshire, 67s. to 68s.; Middlesbrough, open 
brands, 71s. 10d. to 72s. 4d. Scotch: Gartsherrie, 78s. 6d.; 
Glengarnock, 77s.; Eglinton, 75s.; Daimellington, 75s., delivered 
Manchester. West Coast hematite, 82s, to 8ls.; Kast Coast ditto, 
81s., both f.o.t. Scotch, delivered Heysham : Gartsherrie, 
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6s, 6d.; Glengarnock, 75s.; Eglinton, 73s.; Dalmellington, 73s, 
Delivered Preston: Gartsherrie, 77s, 6d.; Glengarnock, 76s.; 
Eglinton, 748.5 Dalmellington, 74s. Finished iron: Bars, £7 10s.; 
hoops, £8 7s. 6d. ; sheets, £8 12s, 6d. to £8 17s. 6d. Steel: Bars, 
£7 15s.; hoops, £7 17s, 6d.; boiler plates, official, £9 2s, 6d.; 
“lates for tank, girder, and bridge work, £7 10s. to £7 15s.; 
Inglish billets, £6 12s. 6d. to £6 17s 6d.; sheets, £8 17s. 6d. 
Copper: Sheets, £123 to £125; tough ingot copper, £113 10s.; 
best selected, £114 to £114 10s, per ton; seamless copper tubes, 
14}d.; brazed ditto, 144d.; seamless brass tubes, 11}d.; brazed 
ditto, 12}d.; condenser, 12}d.; rolled brass, 10}d. to 104d.; brass 
screwing rods, 10}d. to 10#d. per lb. Sheet lead, £22 15s. per 
ton. Tin: English ingots, £198 to £199 per ton. 


Barrow-IN-FuRNEsS, January Brd. 
Hematites. 

The demand for hematite iron is very fully maintained, 
and the new year starts with very good anticipations of a con- 
tinuance of the good trade which has been experienced during the 
last three months, Prices are steady at 81s. for mixed Bessemer 
numbers net f o.b., and warrant iron sellers are at 80s. 9d. net 
cash, buyers 6d. less. Orders are well held, and makers are 
careful not to increase unduly their delivery obligations. From 
the annua! statistics of the trade during last year it appears that 
the make of hematite iron last year totalled 1,437,508 tons, being 
an increase of 91,895 tons against 1905. The average price of iron 
during the year was 67s. 5fd., the highest price being 80s. 4d. in 
December, and the lowest price 60s.44d. in March. Stocks at the 
end of the year were 102,050 tons, against 77,567 tons at the 
beginning of the year. There is a very full demand for special 
classes of iron, which fetch good prices, and there is also a good 
trade doing in ferro-manganese and spiegeleisen, while makers of 
charcoal iron are as busy as they can be, and could sell much 
more metal than they can smelt with the single furnace they have 
in blast. Iron ore is in brisk demand, and local raisers being well 
off for orders are difficult to deal with except at high prices. 
Average sorts are at 18s. per ton net at mines, and for t sorts 
more money, in some cases 23s, is obtained. Foreign ores 
are at about 23s, or 24s. net at West Coast ports, and most makers 
hold large stocks in this district. 


Steel. 


An improvement is reported in the Bessemer steel trade, 
and some good orders have been booked for rails, billets, and tin- 
plates, Indeed, it looks as though this department of the local 
steel trade would be well employed for, at any rate, three months 
on the orders already held. Prices of heavy rails are at about 
£6 15s. per ton net f.o.b. The demand for shipbuilding material 
is not brisk, and the outlook does not encourage much hope for 
the beginning of the year. he volume of business being done in 
merchant steel is small, and the mills have been on short time for 
a considerable period. There is a brisk business in chilled iron 
castings, and there is likely to be a good run of orders for some 
time to come alike on home and foreign account. 


Shipbuilding and Engineering. 


There is a very quiet tone in the marine engine trade, and 
local works in this respect are badly in want of orders, but activity 
prevails in gun mountings and in other special classes of work. 
Shipbuilders are negotiating for new orders, as their yards are 
less actively employed than for many years past. 


Shipping and Coal. 
The aggregate shipments from West Coast ports last year 


reached 814,259 tons, a decrease on the previous year of 8755 tons. 
Coal is very firm, and during the week coke has been scarce. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 


As anticipated last week, the continuance of wintry con- 
ditions has caused a sharp stimulus in the house coal trade. Owing 
to the fogs, and also to the scarcity of wagons, there was consider- 
able delay in the deliveries of all kinds of coal, and household fuel 
was equally affected with the rest. The railway companies have 
got the traffic through very satisfactorily during the holidays, 
considering the unfavourable weather. The strength of the house 
coal market is large, attributable to the heavy buying for the 
metropolitan and southern counties requirements, Greater 
facilities are now afforded by the more adequate supply of wagons, 
and it is expected that the London demand will ease off. There 
will be no difficulty in obtaining the advance of 6d. to 1s. per ton 
which came into operation with the New Year. Business in some 
directions, more especially in the Eastern Counties, has been 
affected by difficulties in delivery, owing to the severe snowfall. 


Steam Coal. 


On work being resumed after the Christmas holidays, there 
were found to be urgent demands for steam coal for immediate 
delivery at the Humber ports, for shipmentas well as for the steam 
fishing trawlers. The railway companies made requisitions for 
full tonnages under their contracts. In the cases where contracts 
did not expire at the end of last year, supplies are obtainable of, 
course, at 8s. 6d. per ton; but coal bought in the open market 
for immediate delivery fetches from 9s. 6d. to 9s. 9d. per ton at 
the pits. Large deliveries are also being made for works con- 
sumption. 


Coking Slack, Smudge, and Coke. 


A brisk demand is reported for coking slack, smudge, and 
all kinds of manufacturing fuel. Hard slacks are in exceptionally 
strong request at prices from 4s, per ton upwards at the pits. In 
some quarters difficulties were experienced in providing fuel 
supplies to tide over the holidays, and in these instances stiff rates 
had to be paid. Before the holidays there was quite a rush for 
prompt deliveries of coke, and some very high figures are reported 
to have been recently obtained, transactions being reported at 15s. 
to 16s. per ton, and even considerably more money is stated to 
have been paid for immediate supplies. 


Railway Coal Contracts. 


We have already intimated that the North-Eastern Rail- 
way Company has agreed to the figure of 9s, 6d. per ton asked by 
the South Yorkshire coalowners for supplies of locomotive fuel for 
the present year. Another company—the Great Central Railway— 
has followed suit. Several companies obtain a portion of their 
supplies in the other districts they serve in Nottinghamshire and 
Derbyshire, paying about sixpence a ton less than is required for 
South Yorkshire coal. The miners did not take quite so much 
holiday as was anticipated, work being resumed, though not in 
every instance, with the full complement of men on the 28th ult., 
and even in some cases the day before. But the colliers hold New 
Year as another holiday. Now, however, the pits are again in full 
operation. 


The Iron Market. 


__ All kinds of iron keep remarkably firm. West Coast 
hematites are quoted at the figures given before the holidays— 
from 89s. to 90s. per ton, less 2} per cent., delivered in Sheffield 
and Rotherham. It is doubtful, however, if supplies could be 
obtained at these figuros, and we are informed that West Coast 
hematites bave actually been sold at rates considerably above the 
quotations given. East Coast hematites are also quoted at former 
igures—80s. to 81s, per ton net at Sheffield and Rotherham. Lin- 








colnshire prices are as follows:—No. 3 foundry, 62s. 6d. per ton ; 
No. 4 foundry, 60s. 6d. per ton; No.4 forge, 59s. 6d. per ton ; 
No. 5 forge, mottled, white, and basic, 63s. per ton—all net at 
Sheffield. ‘hese figures show an advance of 10s. per ton on the 
lowest point touched last year, which was in April, and an increase 
of 4s. per ton on the opening month of 1906. Derbyshire No. 3 
foundry is 65s, per ton; No. 4 forge, 61s. per ton. th Lincoln- 
shire and Derbyshire makers are booked forward for a considerable 
period, 
Advance in Bars and Sheets. 


Bars are now quoted at £7 15s. to £8 per ton, and sheets 
at £9 10s. to £10 per ton. These figures show an advance of 5s, 
per ton in each case on the quotations in December last. 


The Heavy Industries. 


Work was resumed in several instances on the 27th ult., 
and in one or two cases certain departments, where urgent railway 
and other orders were in hand, even earlier. All the different 
establishments have been in full operation this week. The iron 
and stee! trades remain as before the holiday season. Holidays 
are not a time for new orders, and for these we must wait a little 
longer. But the outlook for the New Year is encouraging, and it 
is confidently anticipated that in several of the heavy departments, 
more particularly in railway material, there will be increased 
requirements on behalf of both distant and home railways. At 
present the trade of the country is largely dependent upon 
external demand for raw material. The requirements in that 
respect of foreign countries, notably the United States and 
Germany, have been abnormally heavy of late. 








NORTH OF ENGLAND. 
(Prom our own Correspondent.) 


The Trade Position. 


THIS week, on account of the holidays at the offices and 
works, business has been slow, but it is generally expected to be 
very active again as soon as operations are once more fully 
resumed. Manufacturers had a phenomenally good time during 
1906 in nearly all cases, and have every reason to expect that their 
experience in 1907 will be quite as satisfactory. In all metals 
there is a boom in progress, and iron and steel share in this to the 
full, while as regards prices there have been only two periods in 
the last quarter of a century when higher prices were ruling. 
Quotations for Cleveland pig iron at the close of 1906 were 14s. 6d. 
above the minimum rates of the year, and East Coast hematite 
was 16s. 6d. dearer than the lowest figure which ruled in the 
summer. Manufactured iron and steel, as a rule, have gone up 
103, per ton. Last year the ironmasters of the North-East of 
England produced the largest quantity of pig iron that was ever 
made in the district ; their exports were by far the briskest on 
record ; they imported the largest quantity of foreign ore ever 
known ; the production of steel was the heaviest on record ; the 
amount of shipping completed at the yards on the North-East 
Coast was the best on record, and altogether 1906 can fairly be 
described as a year of ‘‘ bests on record,” and there is very little 
that is adverse which can be said about it. Traders start the 
new year in a better position than they ever occupied last year, 
and are well assured of plenty of work over the first half. 


Cleveland Pig Iron. 


The holidays have caused a curtailment of production at 
the biast furnaces, and a larger proportion of the lower qualities 
than usual has heen made. A number of the ironmasters have 
had to put their furnaces on stock blast during the last fortnight, 
chiefly use they could not get adequate supplies of ironstone 
and coke. The difficulty is nwt goth h when the ironstone mines 
and collieries are in full operation, but it has been much more 
acute since the week before Christmas. To mitigate in some 
degree the inconvenience and loss makers of pig iron haveimported 
Northamptonshire ironstone and South Yorkshire coke rather 
freely, but, nevertheless, there has been something like a famine 
in materials lately. The snowy weather has helped to make 
worse what in any case would have been short supplies of ore and 
fuel, for it has interfered with traffic on the railways. The iron- 
stone obtained from the Midlands costs ironmasters in this district 
50 per cent. more than their own local stone, which is at about 
6s. per ton, on the average, delivered at the furnaces, and this 
extra expense is increased to avoid interfering with the work 
of the furnaces. The loss is not confined to a shortened produc- 
tion. but also to reduction of quality, and this latter goes on for 
some time after full operations have been resumed. 


Prices of Cleveland Iron. 


The quotations for Cleveland pig iron are very well main- 
tained, and last year closed with No. 3 only 9d. per ton below the 
best, viz., at 62s. 9d. per ton, that comparing with 53s. 9d. at the 
commencement of the year, and 48s. 3d. the minimum, that being 
reported in March. The maximum of 63s. 6d. was ruling about 
the middle of December. The average quotation for No. 3 over 
1906 was 53s. 5d., against 48s. lld. over 1905, 43s. 9d. in 1904, 
46s. 5d. in 1903, 49s, 2d. in 1902, 45s. 7d. in 1901, and 69s. 1d. in 
1900. The present quotation for No. 3 Cleveland G.M.B. pig iron 
is 63s. for delivery over the first half of the year, and 64s. for the 
second half. No. 4 foundry is at 6ls. 9d., and No. 4 forge at 
60s. 9d. ; and consumers will have less difficulty this month in ob- 
taining supplies of these qualities. American and German inquiries 
are numerous, but do not result in orders, as at present the prices 
asked are rather more than consumers abroad are prepared to give. 
But they have already bought well ahead, and our makers can 
afford to wait for further contracts. The great increase in the 
cost of materials calls for higher prices for pig iron. Coke, which 
was as low as l6s. 44d. in the summer delivered at MiddJesbrough, 
has gone up very rapidly during the last two months, and closed 
the year at 22s. 6d. for delivery over first half of 1907, but this 
week other 2s. per ton have been added to the quotations, and 
24s, 6d. is asked and has been paid in a number of cases. 


Hematite Iron. 


The production has during the year shown considerable 
increase, and the price at the close was the highest that had ruled 
in 1906 ; indeed, nothing so high has been reported since 1900. 
Makers realised 81s. 6d. per ton, which is 16s. 9d. more than the 
minimum of the year, and 11s. more than at the commencement of 
the year. At the end of 1904 only 50s. was being obtained. 
Prospects are very encouraging, and makers are well off for con- 
tracts. Rubio ore cannot well be bonght under 23s. 6d. per ton. 


Pig Iron Exports for 1908. 


The shipments of pig iron from the Cleveland district in 
December much exceeded expectations; they reached 124,027 tons, 
which is much the best on record, and only once before in the 
history of the trade has even 100,000 tons been reported in the 
closing month of the year; that wasin 1902, and it fell short of last 
month by 12,000 tons. The exports for December, 1906, exceeded 
those of the last month of 1905 by 35 per cent., and those of 
December, 1904, by 80 per cent. © average shipments of pig 
iron for December in the last ten years was 80,172 tons, so that 
month’s figures were 43,855 tons, or 55 per cent., above the average. 
The year’s exports of pig iron from the Cleveland district reached 
1,508,555 tons, and they exceeded those of 1905 by 517,836 tons, or 
52 per cent. The 1906 figures were the best on record, and 
exceeded the previous best—1899—by 162,000 tons. The improve- 
ment is due to unprecedented foreign d ds—from Germany, 
America, Italy, France, Belgium, &c, There is a marked contrast 








between the quantities which were taken in 1906 and that reported 
in 1905, as will be seen by the following :— 


1906. 1905. 

Tons. Tons. 
German Lee aes 3s SD es de we ce Se 
Us ema Canada... «2 «. <- W46261. i. .. .s va BT 
Italy ates ge deve de es wile oo Bie 
NO oc nko tee set se) Gens oe: ae eee eee 
Wo, 00) 9. ae 00, sc, SAP ae 20 geen. cae 
Sweden and Norway... .. .- 78,068 . os oo 6985 


Scotland, whieh has always with two or three exceptions headed 
the list, for 1906 took second place with 410,649 tons, against 
346,039 tons in 1905. To Japan 43,603 tons of pig iron have been 
sent from the Tees during 1906. 


Manufactured Iron and Steel. 


Producers are well off for work, but operations have been 
interrupted by the holidays, some of the mills having been closed 
all this week as well as last, others again stopped all last week, but 
have been running this week, and others again suspended opera- 
tions three days in each week. Orders are more plentiful than 
has been known for at least six years, and manufacturers are sure 
of a busy six months, They were well occupied all last year, and 
from Middlesbrough alone 537,959 tons of finished iron and steel 
were exported, against 499,676 tons in 1905, the improvement 
being most marked in steel, which formed five-sevenths of the 
finished material shipped from Middlesbrough. The largest 
deliveries were as under :— 


1906. 19065. 

Tons. Tons. 
Indiaand Ceylon .. .. .. «. «+. 105,972 .. 119,405 
TUM ia cece ts oc es ce ee! SE ss ee 
Portuguese E. Africa ii ae dd oct Sn ae _ 
pO ee ee ee ee 5,625 
Straits Settlements .. .. .. .. .. 14,00 .. 7,531 
WS te cn 5.65 a0. xo oa, ce 

Shipbuilding. 


The past year was a very busy one for shipbuilders, who 
turned out the largest tonnage of vessels ever recorded. Those on 
the North-east Coast launched 1,088,000 tons, which is more than 
half the tonnage built in the United Kingdom. The aggregate 
for each centre was :— ‘ 

906. 


Vessels. Tons. 
TR ia. oe (ce oe 6s TR a ee eee 418,466 
_ | ees OMe ee oe 343,409 
eee eee eee a 8,496 | 
Hartlepools ee Ee eer 163,685 
an we <<e , Ae ee ee 154,424 
347 1,088,480 


These figures compare with 299 vessels and 965,848 tons in 1905. 
Heading the list for the whole country are Messrs. Swan, Hunter 
and Wigham-Richardson, of Wallsend, who launched 25 vessels of 
126,921 tons, including the Cunarder Mauretania, of 33,000 tons 
and 7000 horse-power, the largest steamer in the world,. William 
Doxford and Sons, Pallion, Sunderland, with 106,058 tons and 
39,100 horse-power, take second place in the country ; and William 
Gray and Co., West Hartlepool, the third with 85,111 tons and 
38,250 horse-power. 


Coal and Coke. 

The coal trade is remarkably good, and prices are going 
up without any “‘ set backs,” for colliery owners can hardly satisfy 
the demands, which are most pressing from abroad. As far as 
regards coke there is something approaching a famine ; certainly 
the ironmasters in this district have found it very difficult to 
secure what they need, owing ina large measure to the heavy 

urchases of German consumers. Cleveland makers of pig iron 

ave, in consequence of the dearth of coke during the holidays, 
had to put a number of their furnaces on slack blast, though they 
have bought considerable quantities both of coke, and also small 
coking coals, from South Yorkshire. Such is the scarcity of coke 
that sellers have raised the price 2s. per ton this week, and now 
24s. 6d. has to be given for next half-year’s delivery for 
medium cokes delivered at Middlesbrough furnaces. Less 
than half a year ago coke manufacturers who got ls. 6d. 
were obtaining the top price. The scarcity has only been 
apparent in the last two months, and since the latter part of 
November quotations have run up from 19s. to 24s. 6d: per ton. 
Consumers cannot do without the coke, and there is less made than 
is wanted ; thus the manufacturers thereof are doing their best to 
‘“‘ make hay while the sun shines.” The price to-day corresponds 
with 72s. per ton for No. 3 Cleveland pig iron, but 62s. 9d. is all 
that can be obtained. In face of such high prices for materials 
still further advances in the quotations fer Cleveland pig iron must 
be looked for. Steam coal has been raised to 12s. 6d. per ton 
f.o.b., a better price than ruled at any time last year. 








NOTES FROM SCOTLAND. 
(From our orn Corresponds nt.) 


The Holiday Season. 

THERE has been a total suspension of work this week in 
the manufacturing branches of the iron and steel trades for the 
New Yearholidays. Up till the end of last week, when the works 
closed down, there was general activity throughout the various 
departments of these industries, and the orders in hand are in 
most instances sufficient to provide full employment in the early 
weeks of the new year. 


The Warrant Market. 


Towards the end of last week there was a good recovery 
in the warrant market, the prices Speman een all the decline 
that had occurred earlier in the week. usiness was done in 
Cleveland warrants on Monday from 61s. 6d. to 61s. 114d. cash, 
62s. 14d. to 62s. 3d. one month, and 62s. 9d. for delivery in three 
months, Cumberland hematite sold at 80s. 3d. for cash ; Scotch 
warrants were quoted nominally 67s. 6d., and standard foundry 
iron 61s. 44d. per ton. The advices from America were not so 
favourable as could have been desired, and this occasioned some 
weakness in prices, but it was noticeable that the iron offered for 
sale readily found purchasers. The market was closed on Tuesday 
and Wednesday. 


Output and Stocks of Pig Iron. 


The furnaces are generally on slack blast this week, but 
they will be producing iron to their full capacity without delay. 
There are 6 furnaces making basic, 40 hematits, and 44 ordinary 
iron, the total of 90 thus in operation in Scotland comparing -with 
91 at this time last year. In the past week the stock of pig iron in 
Glasgow warrant stores has been reduced by 170 tons, and it now 
consists of 9286 tons, of which 5286 is ordinary and 4000 standard 
foundry pig iron. The stock has been reduced about 12,800 tons 
in the course of the past year. 


Prices of Makers’ Iron. 

The prices of Scotch makers’ pig iron are firm. G.M.B., 
No. 1, is quoted at Glasgow 73s.; No. 3, 70s.; Govan and Monk- 
land, Nos. 1, 74s.; Nos. 3, 70s.; Carnbroe, No. 1, 76s.; No. 3, 72s.; 
Clyde, No. 1, 77s.; No. 3, 72s.; Gartsherrie and Calder, Nos. 5 « 
77s. 6d.; Nos. 3, 723. 6d.; Langloan, No. 1, 79s.; No. 3, 74s.; 
Summerlee, No. 1, 81s.; No: 3, 75s.; Coltness, No. ], 86s.; No. 3, 
73s. 6d.; Glengarnock, at Ardrossan, No. 1, 78s.; No. 3, 733.5 
Eglinton, at Ardrossan or Troon, No. 1, 73s.; No. 3, 70s.; Dalmel- 
lington, at Ayr, No. 1, 753.; No. 3, 703.; Shotts, at Laith. No. 1, 
77s.6d.; No. 3, 723. 6d.; Carron, at Grangemouth, No. 1, 80s. 64. 
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No. 3, 73s. 6d. Scotch hematite is quoted by merchants 83s, 6d. 
per ton for delivery at the West of Scotland steel works. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 10,009 tons, compared with ¢ in the same 
week of last year. The aggregate shipments for the yesr are 
342,898 tons, which shows an increase of 53,639 tons over the 
quaatity despatched in 1905. Of course, these figures may be 
slightly varied when the official returns are obtained a few days 
hence, but they may be taken as substantially correct, 


Malleable Iron and Steel. 

When the finished ironworks shut down for the holidays, 
it was with the comfortable assurance in most cases that there 
was plenty of work to go on with when they resumed operations. 
The continued upward movement in the prices of raw material in 
the last two months of the year brought forward a large amount 
of orders from customers apprehensive of higher prices, and it is 
alleged that some buyers covered their requirements for six 
months ahead, and even longer. There has been a good demand 
from abroad, the Colonies having bought somewhat more freely 
than usual. The steel trade is also well employed, and several 
developments in the manufacture of an advantageous nature have 
taken place. ‘ Prices of malleable iron and steel have been 
cautiously advanced, with the object of meeting as far as possible 
the extra cost of the raw material, while not imposing rates that 
might check the inflow of business. 


Ironfounding and Engineering. 

There has been a large business in the past year in the 
engineering trades, ‘The output of marine engineering has been 
of unusually large proportions, and there is every prospect of this 
industry showing still further development. In miscellaneous 
castings an extensive amount of work has been turned out, but 
the makers of cast iron pipes have only been moderately 
employed. The tube trade has heen very busy. Full employment 
has been enjoyed by the locomotive builders. A great aeal of 
structural engineering work has been accomplished both on home 
and foreign account. 


The Coal Trade. 

The shipments of coal from Scottish ports during 1906 
have amounted to 13,921,584 tons, compared with 12,585,/25 in 
1905, showing an increase of 1,335,85y tons.. In 1904 the ship- 
ments reached 11,823,000, and in 1¥U3 they were 11,409,200 tons, 
so that the expansion in the course of the last three years has been 
very great. Current d d for shi t, especially on the Last 





Coast of Scotland, is almost greater than the resources of the 
collieries can overtake. The prices of coal have risen during the 
year from zs. to 2s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The German Colliery in Wales. 

At length there are signs of action on the Whitworth 
Estate, which it will be remembered was secured by a German 
syndicate for about a quarter of a million sterling. Sinking opera- 
tions to win coal at a depth of 900 yards have now been started. 
Favourable reports of the mineral area have been given by Pro- 
fessor Galloway and by Mr. Forster Brown, who state that it con- 
tains all the best seams of steam coal. 


Forest of Dean Colliers. 

Wages have been advanced 5 per cent., and now in some 
cases are 25 per cent. above the standard, and in a few instances 
35 per cent. House coal has been quoted at ls. more, but steam 
coals will remain for the present. 


Penarth Record Coal Shipment. 
In the week ost ee to the holidays Penarth eclipsed all 
previous records by shipping an excess of 8000 tons. 


Ths Week’s Coal Trade at South Wales Ports. 


As was expected, after the great volume of trade, the 
week’s shipments, foreign, indicated a falling off. The decrease 
lor the week ending December 28th in coal, coke, and patent fuel 
was 34,179 tons, compared with the corresponding period of 1905. 
Taking the ports individually, Cardiff shipped 231,585 tons of coal, 
1400 tons of ecke, and 4100 patent fuel. Principal customers were 
Port Said, with seven cargoes, totalling some 32,000 tons, and 
Alexandria, with three cargoes, 11,500 tons. Newport exported 
33,131 tons of coal and 2900 tons of fuel, Marseilles, with 400U tons, 
being the principal destination. Swansea shipped 43,700 tons of 
coal, 45 tons of coke, and 7477 tons of patent fuel, Stettin, with 
two cargoes, totalling 5300 tons, being chief customer. Port 'I'albot 
shipped 3416 tons of coal. 


Imports to South Wales and Monmouthshire. 

The imports of iron ore were large. Cardiff imported 
12,000 tons, Newport 3900, Swansea 3200, and Port ‘l'albot 90U tons. 
Swansea also imported 7200 tons of copper ore. This week, not- 
withstanding the stormy weather, the imports are well maintained, 
principally from Bilbao and Seville, Ebbw Vale and Guest and Co, 
figuring largely. 

New Customers for Coal. 

In the Cardiff district inquiries are being made from 
Hungary. The quantity required is 300,000 tons, It was stated 
on ‘Change this week that hitherto this order has gone elsewhere, 
but now it is likely, if quotations suit, that it will come to Wales. 
Collieries are beginning to ask higher prices, 


Latest Coal Prices. 

Business has not yet been thoroughly resumed, but it was 
understood on Change, Uardiff, that the undertone is good, and 
that no ‘‘ alteration in quotations is likely in the near future.” 
Steam coal: Best, 173. to 17s, 3d.; best seconds, 16s. to 16s. 6d.; 
seconds, l4s, 6d. to lds. 6d.; drys, 15s. 3d. to 15s, 6d.; best 
washed nuts, 12s, 6d. to 13s.; seconds, lls. 6d. to 12s.; peas, 
lls. 6d. to 11s. 9d.; seconds, 10s, 6d. to 10s, ¥d.; very best smalls, 
10s, 9d. ‘to 1ls.; best ordinaries, 9s, 9d. to 10s. 3d.; seconds, 
8s. 6d. to Ys. 6d.; inferiors, 7s, 6d. to 8s. Monmouthshire semi- 
bituminous: Best large, lis. 6d. to 15s. 9d.; best ordinaries, 
lds 9d. to 15s, 3d.; seconds, 13s. 6d. to 13s. 9d.; inferior sorts, 
lds, to 13s, 3d. House coal: Best, its, to 16s. 6d.; best ordinaries, 
13s. 6d. to 14s, 6d.; seconds and other sorts, lls. to 13s; No. 3 
Rhondda, 16s, to 16s. 3d.; brush, 133. 3d.; smalls, 11s, to 11s, 3d.; 
No, 2 Rhondda, 13s. to 13s. Yd.; through, 9s. 6d. to 10s, 6d.; 
smalls, 7s, dd. to 7s. 9d. Patent fuel, 15s, 3d. to 15s, Od, Coke: 
Vurnace, 17s. 6d. to 18s, 6d. 


The Anthracite Trade. 

At Swansea this week the market remained very firm ; 
stems were reported difficult to arrange, and hence little charter- 
ing was completed. Collieries are not fully resumed. Latest 
quotations :—Best malting, 20s. toZls, 6d.; second malting 16s. 6d. 
to 17s. 6d.; big vein, los, 6d. to 16s, dd.; red vein, lis, 6d. to 
12s, 6d.; cobbles, 18s, 6d. to 19s. 6d.; nuts varying from 22s. to 
24s.; peas, 14s. to 14s, 6d.; rubbly culm, 6s.; duff, 5s. to 5s. 3d. 
Steam coal: Best, 15s. 9d. to 16s, 6d.; No. 3 Rhondda, 15s, 6d. to 
16s, 6d, Patent fuel, 13s, 6d. to 13s, 7d. 


Iron and Steel Trades. 
After a broken week tiere is little to be recorded. Two 
large cargoes of bars and billets came in last week from Antwerp. 





Quotations for steel rails remain unaltered. The only issue of figures 
from the Metal Exchange, Swansea, this week gives the following : 

iron, mixed numbers: Bessemer, 80s. 3d.; og oy I 
61s. 10d.; Welsh hematite, 87s.; steel bars, Siemens, £6 2s. 6d. 
to £6 5s.; Bessemer, £6 5s. to £6 7s. 6d. Iron ore Newport and 
Cardiff: Rubio, 22s, to 22s. 6d.; Tafna, 23s. to 23s, 6d.; Almeria, 
21s. 6d. to 22s. Ebbw Vale is importing pig iron from Bilbao. 
Prospects of trade are regarded as good, 


Tin Plate. 

Latest quotations :—Ordinary sizes I.C. 20 x 14 x 112 
sheets Bessemer primes, 15s. 14d.; Siemens primes, lds. 3d. 
Wasters at usual reductions. C.A. roofing sheets, £11 10s. to 
£11 15s. per ton ; finished black plates, £11 10s. per ton. Notifi- 
cation was given out on Change that the following prices were for 
December 31st, there being no market January 1st :—Block tin, 
£193 10s.; lead, £20 5s.; copper, £105 2s. 64.; silver, 323d. per 
ounce; spelter, £28 2s. 6u. Members on ’Change stated that 
the holidays had naturally upset the course of business, but no 
doubt prevailed of a prosperous future. It was also remarked 
that as the prices of iron and steel are firmly held, those of tin- 
plates must go higher. In all probability the demand up to 
midsummer will be fully equal to the supply. Copper works and 
spelter works have to all appearance a good future ahead. 


The Cambrian Railways. 

The office of traffic superintendent has been abolished 
with the New Year, and the duties will be carried out at the 
general manager's office. Mr. W. H. Gough, under the new 
arrangement, will have offices at Aberystwith as district superin- 
tendent, and will have charge of the coast sections. 


Swansea Patent Fuel Trade. 
It has been decided by the Graigola, Pacific, and Atlantic 
Works to advance the wages, At a meeting of employers and 
men this decision was arrived at, making wages 15 per cent. 
above the standard rates for factory hands—the highest record 
in the trade. The advances per week will range from ls, 3d. to 


Landslips in the Rhymney Valley. 
These are again taking place, and in a district near 
‘Sebastopol ” is causing a good deal 2f alarm. 


Bristol Dock Statistics. 
The returns so far are regarded as supporting the great 
dock movements which are being carried on with vigour. The 
increase of foreign tonnage has been 80,273 tons. 


New Breakwater at Swansea. 

Amongst the new Bills to come forward next session is one 
from the Swansea Harbour Trustees, who seek powers further to 
extend the West Pier, authorised in 1901, for a distance of 700ft. 
in a seaward direction, and alsu to construct a breakwater on the 
eastern side of the entrance channel, extending for a distance of 
2600ft. in a seaward direction. Time is also applied for to 17th 
August, 1910, to complete purchase of lands, &c. The Harbour 
Trustees are inviting designs for the construction of two swing 
bridges, and tenders for a two-ton portable high pedestal hydraulic 
crane, 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, December 19th, 1906. 

THE scarcity of pig iron for early and postponed deliveries bas 
become so acute that prices are reaching speculative proportions, 
Iron advanced in this city within a few days as mucn as 1 dol. a 
ton, and in western markets the advance last week was 50 cents. 
It is now apprehended that further advances will be made 
despite all the efforts of producers and large consumers to 
prevent it by purchasing for consumptive requirements six to 
twelve months ahead. Large transactions in iron have just been 
closed, and a number of options are out which will probably be 
taken up before Saturday. ‘I'he pig iron situation is iu a dreadful 
condition, and there is no telling what wil! be the course of the 
market within the next thirty days. It is probable that a great 
many of the smaller buyers will be obliged to trust to luck and 
await favourable changes in prices during the winter. Such a 
change is hardly likely to occur, 

The steel rail market is again developing a good deal of interest 
after a short period of duiness. ‘I'he Iitinois Traction Company 
has placed an order for 10,000 tons with the Cambria Steel 
Company, and the Harriman interests are in the market for 23,000 
tons. inquiries are coming from railroad companies in various 
sections of the United States, all urgently demanding rails for 
delivery at various dates during the coming year. The general 
tendency in crude iron, and in certain lines of tinished iron, is 
upward, particularly in basic iron, which is very urgently wanted. 

The steel makers have come to the conclusion, from a study 
of the situation, that there will be a general advance during 


January, as most of the expected buyers will be purchasers of 


small quantities from 1000 tons downwards. There 1s a great deal 
of building going on by railroad companies in the addition of new 
buildings, and there is much work projected for the winter in the 
way of erection of manufacturing plants, all of which will call for 
steel. 

A contract has just been placed with the National Tube Com- 
pany for 30,020 tons of steel pipe for the oil fields of India. This 
contract has been hanging nre for some time, but was finally 
accepted by the above company, and it will make deliveries in 
5000-ton lots, the first delivery to be made during the latter part 
of January. The sheet and tin mills, which are usually closed 
for a week or two about this time of year, will not close, but con- 
tinue to run night and day in order to fill the orders calling for 
immediate delivery. Of the 253 tin-plate mills, all but twenty-one 
are running. There has been no recent advance in tin-plate. 

Lake copper has again advanced, and to-day’s quotation is 
23-%, electrolitic is quoted at 23, casting 22-#. ‘T'nere is an urgent 
demand for copper, and some contracts are being placed for deli- 
very well on in the winter. The lead market is active and is held 
at 6 to 6-16, an advance from 5-95, There is very little spot lead 
on the market, and there is difficulty in obtaining anything like 
prompt deliveries of it. The mines are busily workea, and there 
1s at present an accumulation of stock due to the ditticulty of 
making shipments by rail. Coke shipments are likewise very 
difficult because of the impossibility of getting cars. Prives have 
advanced slightly at points of delivery. 


New York, December 26th, 1906. 

There is an urgent. dewand for steel rails this week, most of the 
orders being for tight sections. One concern alone has on its books 
orders for vver 100,009 tons of rails, weighing from 20 lb. to 45 1b. 
to the yard. An advance in light sections will probably be 
announced within a few days. ‘There is a good deal of excite- 
ment among tae buyers of steel plates, especially of car builders, 
because of the difficulty of obtaining supplies. Orders are coming 
in rapidly, one of the latest being given by the P.ttsburg and 
Eastern Uoal Company for 500 steel hopper cars ; the builders of 
wooden cars are also overrun with orders, one of the latest being 
from the Seaboard Air Line for 1400 vox cars. ‘he Bath Iron- 
works, Maine, has secured an order for the building of a 
500,000 dols. steamship, 

The iron and steel trade is extremely brisk inevery branch. All 
of the furnaces and mills are calling for more cars than are being 
supplied. Most of the pig iron orders taken recently have been 
for late delivery 1907. The bar mills are booking some very 
heavy orders, a number of orders of 1000 tons of bars having 





been accepted within a week. There is a rumour to-day that bars 
sheets, and plates will advance next week because of the badly over. 
sold condition of the bar mills both East and West. Tin-plates 
are in very active demand, and are quoted to-day 4-09 dols, for 
100 lb, plates, 

No. 2 foundry is seiling at Southern furnaces as high as 
23-50 dols., and other kinds in proportion. Ohio furnaces are 
asking 25 dols, for No, 1 foundry tor immediate shipment, and the 
price is graded down to 21-50 dols. for later shipment up to next 
summer, These figures seem to indicate that makers are discount- 
ing increased production by that time or a falling off in demand, 
The latter alternative is not a very safe one, according to ail 
present signs, 

Prices on all lines of hardware are advancing, and the opening 
of the new year will mark another general advance, whicu 
dealers have been anticipating, and therefore bought heavily 
against it. The bridge builders are still in the market fur 
large supplies of material for summer bridge construction, and 
the stractural mills are unable to accommodate many of the 
— buyers, who have been accustomed to buy at thirty days’ 

elivery. 

One of the largest requirements that have recently been brought 
to the attention of the trade is a plant near this city on Staten 
Island, which is in the market for 80,000 tons of basic iron, It 
will take this quantity to cover its 1907 demands, About half 
of this tonnage has been contracted for. Next year’s steel capacity 
will be very greatly enlarged, and work on extensions will be pro- 
secuted throughout the winter to the extent that the weather will 

rmit, 

The exports of copper during tbe past week were 2299 tons, and 
for the tirst twenty days of December 8544 tons. Electrolitic has 
been sold for spring delivery at 23} cents. ‘lhe abnormal prices 
for copper do not prevent its consumption in the least. Tne lead 
market is strong at 64 cents in car lots, Buyers of tin have been 
placing orders very liberally, the total transactions of the montn 
probably amounting to 4000 tons. 








ALMANACS, DIARIES, &c., FOR 1907. 


Amoncst the latest batch of calendars received is one from 
Messrs. E. R. and F. ‘Turner, Limited, with the usual date tabiets 
and quotations.—Watts, Fincham and UCo., Billiter-buildings, 
London, sent a wall calendar, with monthly tear-off sheets.—Juhu 
Smith and Co., Carshalton, Surrey, also send a wall calendar.— 
Andrew Barclay, Sons and Co., Limited, Kilmarnock, N.B, are 
issuing a neat wail calendar with monthly tear-otf slips, and illus- 
trated by three different types of locomotives.—The Birmingham 
Post almanac contains a profusion of useful information of a vaned 
character.—We have received from L. Sterne and Uo., Limiteu, 
Crown Ironworks, Glasgow, a neat combination pocket-book anu 
diary containing an insurance coupo.1.— The Ciay Cross Company, 
Clay Cross, near Chestertield, also send a pocket diary, which cun- 
tains particulars of the fuel economiser made by this firm,—Tve 
wall calendar sent by Messrs. Ashwell and Nesbit, Limited, 
Leicester, is of very dainty design, a remark which is also 
applicable to the United States Metallic Packing Company's 
calendar, in which an artistic treatment has been applied in vax 
relief.—'he Trent Navigation Company’s wall calenaar resembles 
this company’s usual production; and that of Johnson and 
Phillips, Limited, Charlton, Kent, is very neatly got up.— Messrs, 
Robert Boyle and Son arrange an almanac for 1907 on the back of 
a pocket din. rule and scale, 








PHYSICAL SocteTy OF LONDON.—A meeting of the Society will 
be held at 5 p.m., on Friday, January 25th, 1907, at the Physics 
Laboratory uf the Royal College of Science, Imperial Institute- 
road, Souch Kensington. Agenda: (1) Mr. W. A. Scoble, ‘* The 
Strength and Behaviour of Brittle Materials under Combinea 
Stress ;” (2) Mr. F, Twyman, ‘‘A Spectrophotometer ;” (3) Mr, 
K, J. Tarrant, *‘ Photographs of Electric Sparks.” Council meet- 
ing at 4.15 p.m. 


AMERICAN Motor Car TrapgE.—The United States Treasury 
Department has decided to establish a garage in New York 
for the purpose of examining and appraising imported auto- 
mobiles and registering domestic cars taken abroad, says 
Commercial Intelligence. During the ten months of the present 
year the entries of automobiles at New York has increased 
33 per cent. as compared with the imports of the corresponding 
period of a year ago. Last summer the Government found 
that the floorage at the Federal Appraiser’s warehouse was no 
longer adequate for proper inspection, and quarters were secured 
in a bonded warehouse a‘jacent to the public stores, but these are 
already outgrown. Under the cir nees the Government has 
decided that the only solution of the problem is to have a garage 
of its own. The extraordinary deveiopment of the automobile 
importing industry is apparent from the ofticial tigures, which show 
that from January lst to October 3lst there were imported in 
New York 1332 cars, including 118 domestic machines, the total 
appraised value of which is 4,505,315 dols., in comparison with 
911 cars, including 71 domestic cars valued at 3,467,404 dols., 
during the same period of 1905. The Government exacts a duty 
of 45 per cent, on automobiles, and its revenue from this line of 
imports alone in the period noted above is 1,137,911 dols., greater 
than during the corresponding ten months last year. It is stated 
that 95 per cent. of all the automobiles brought into the United 
States are entered at the port of New York, 

RAILWAY TRANSFER.— With the close of 1906, the Lancashire, 
Derbyshire, and East Coast Railway Company passed under the 
control ef the Great Central Company. ‘Ihe *‘ L.D, and E.C.,” as 
it is sometimes styled for short, is commonly called ‘‘the Dukeries 
line,” as it afforas access to the delightful holiday land in which 
the Welbeck, Clumber, Thoresby, and other notable domains are 
situated. ‘The general manager—Mr. Harry Willmott—and 
several members of the clerical staff will remain for several months 
to expedite the transfer, and Mr. Willmott will continue to be the 
general manager of the Sheffield District Railway. On Monday, 
December 31st, Mr. Willmott received a gratifying expression of 
the respect in which he is held by his colleagues, at a great 
gathering of railway men from all parts of the Dukeries route, 
held at Langwith Junction. Mr, J. B. Ball, formerly engineer to 
the company, and now the new works engineer to the Great 
Central, presided, and bore cordial testimony to the work and 
worth of Mr. Willmott. Mr. A, White, tratfic superintendent, 
also paid a hearty tribute to Mr. Willmott’s excellent quali- 
ties, and gave figures showing the development of the line. 
The tonnage in 1897, he said, was 477,W00; last year it 
was 2,318,000, The gross earnings in 1807 were £42,000; last 
year they were £142 000, There had not been a single seriou» 
accident on the line, and not one passenger had been seriously 
hurt. ‘lhe training they had had under Mr. Willmott would 
stand them all in good stead in the future, and the Great Central 
would be proud of the body of men it took over. Other gentle- 
men having spoken, the chairman presented Mr. Willmott with a 
handsomely bound album, containing an illuminated address 
signed by representative railway servants. He also handed him a 
beautiful diamond bracelet for the acceptance of Mrs. Willmott. 
In the course of his reply, Mr. Willmott, who was very heartily 
received, said he appreciated the gifts all the more because of the 
large number of men they represented. He had tried to secure 
fair play for ail the men under him, and he hoped some of chem 
would attain high posts under the Great Central. Hard work, 
perseverance, and integrity must bring a man to the front. He 
had also had his duty to the shareholders to perform ; to them he 
stood somewhat in the relation of a trustee. He thanked all the 
members of the staff for the help they had given him in his work, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish-Westphalian Iron Market. 


THE position all round is healthy and firm, and if the 
demand on home account just before the holidays was a trifle 
less animated than previously, it was only because the majority of 
dealers and consumers are well provided till far into this year, 
and also because purchasers in some instances await the further 
development of prices, and do not, therefore, care to buy largely 
just at present. Prices are very firm all round, and the general con- 
dition of the iron industry is expected further to improve in the 
New Year. The German sheet makers resolved upon an imme- 
diate rise of M.5 p.t., the basis price having been fixed at 
M. 170 p.t. : 


Excellent Trade in Silesia. 
Confidence in the future and a strong activity in all 
branches of the iron industry are reported from the Silesian 
market. The scarcity in semi-finished steel has further increased, 
causing at some establishments most inconvenient stoppages and 
delay. The Laura-Htitte is covering the demand of their con- 
struction shops from their works in Russian-Poland. Inquiries 
from England and America increase at the Upper Silesian blast 
furnace works, but the latter refuse to give any prices yet, because 
deliveries in Jess than six or eight weeks cannot be guaranteed. 
From the East and from Asiatic districts inquiries have come in of 
late for malleable iron, steel plates, pipes, and structural material. 
Fmployment at the plate and sheet mills is lively and remunere- 
tive. 


Extensive Business in Coal. 
On the German coal market the strong demand of previous 

weeks had perceptibly increased just before the holidays, and the 
business done was large ; house fuel. too, was in very strong request 
in consequence of the sharpfrost. The scarcity in all descriptions 
of fuel is quite alarming now, and will further increase, because 
the pits were unable to supnly the requirements of the ironworks 
hefore the holidays and will have to try and make un for it now; 
at the same time dealers and consumers in house coal clamour for 
raised supplies, and so the house coal that was sold to the iron- 
works un to the present will have to be kept for house fire pur- 
poses, Prices, naturally, are estremely stiff, and may be raised 
for some sorts, 


Austro-Hungarian Iron Market. 

Excellent. acconnts come in from the Austro-Hungarian 
iron industry. Sales in November, in bars and sectional iron, show 
an improvement, being 74.0344. higher than in November last 
vear. Also girders show a rise. 56,8644. more having been sold 
than in the year before. In heavy plates, too, an improvement 
can be noticed, 4915q. more having been sold in November of 
present year than in the same month last year. Consumption in 
rails was rather weak, though November showed an increase 
against October of present year. The scarcity in pig iron and the 
raised prices for raw material induced the Bohemian foundries to 
advance the prices for merchant castings 1 crown per 100 kilos. 
Of the total import to Palermo in iron, metals, and machines, 
which was 44,0009. in 1905, Austria is stated to take part with 
2000 q., of which 1000 a. were iron plates, 550q. boilers, 5 q. tools, 
24q. copper, 107aq. nickel, and 14q. optic and scientific instru- 
ments. In Austria-Hungary and in Bohemia the coal trade has 
heen very animated. There was a -ush on the market for all sorts 
of fnel before Christmas, and in many instances deliveries were far 
behind demand. 


Iron and Steel in Belg’um. 

There has been no abatement in activity or demand in 
any of the iron and allied trades, and the influence of the Christ- 
mas holidays and of stocktaking has not been felt at all. The 
exnort trade shows a bright aspect. The basis price for iron bars 
is 162-50f. p.t. f.o.b. Antwerp: steel bars stand at 168-75f. to 
170f. p.t. In the girder trade the recently fixed export quotation 
of 148-75f. p.t. cannot be realised at all sales, for dealers are still 
in possession of some lots bonght when lower prices were ruling. 
On the Belgian coal market the position remains excellent as 
before, demand and prices being strong. 


Rising Tendency in France. 

The increasing activity in all departments and the 
upward movement in prices can no longer be regarded as passing, 
for the number of orders coming in increases from week to week. 
and the fresh work secured is sufficient to keep all the principal 
trades well occunied throughout the greater part of next vear. 
Quotations for all sorts of iron show an upward tendency. Home 
consumers have to pay 235f. p.t. for merchant iron, and steel bars 
are sold at 245f. p.t. when large orders are in question. Foundry 
pig, No. 3, is sold at 84f. p.t.. and forge pig at 72f.p.t. The 
demand and inquiries for coal increase in France, but so do the 
complaints of tardy and insufficient deliveries. 








LAUNCHES AND TRIAL TRIPS. 


MADDALA, steel cargo steamer; built by David and William 
Henderson and Co.; to the order of Messrs. Maclayand McIntyre ; 
dimensions, 415ft., 52ft. hy 29ft. 8in.; engines, triple-expansion, 
#in.. 48in., 7lin. by 48in., pressure 180 lb.; constructed by 
builders; a mean speed of 13 knots was attained; launch, 
December 15th. 

EvpHorsiA. turret steamer ; built by Wm. Doxford and Sons, 
limited : to the order of the Stag Line, Limited : dimensions, 
366ft.. 50ft. by 26}ft.; to carry 6600 tone deadweight ; launch, 
December 18th. 

Corunna, steamer ; built by Furness, Withy and Co., Limited ; 
to the order of Agincourt Steamship Company ; dimensions, 350ft. 
long; engines, triple-expansion. 24in., 39in.. 66in. by 45in., 
pressure 180 1b.; constructed by Richardsons, Westgarth and Co.; 
the trip'was in"every way satisfactory ; trial trip, December 18th. 

STEEL screw steamer: built by Blyth Shipbuilding Company, 
Limited ; dimensions, 343ft., 47ft. 3in. by 24ft. 5in.; to carry 
grain and timber; envines, triple-expansion ; constructed by 
North-Eastern Marine Engineering Company ; Jaunch, December 
15th. ; 

GOATHLAND, steamer; built by Tyne Iron Shipbuilding Com- 
pany, Limited; to the order of Mr. Christopher Marwood ; 
dimensions, 340ft . 48ft. by 24ft. 4}in.; engines, triple-expansion, 
24in., 40in., and 65in. by 42in.. pressure 1801b.; constructed by 
John Dickinson and Sons, Limited ; the vessel gave every satis- 
faction ; trial trip, December 22nd. 

Joun O. Scott, steel screw steamer ; built by Wood, Skinner 
and Co., Limited ; to the order of Messrs. J. O. Scott and Co.; 
engines, triple-expansion, 18}in., 30in.. 49in. by 33in., pressure 
180 1b.; constructed by North-Fastern Marine Engineering Com- 
pany ; the machinery worked without a hitch ; trial trip recently. 

LEBU, steamer ; built by Earle’s Shipbuilding and Engineering 
Company ; to the order of Compana Sud Americana de Vapores ; 
trial trip was made recently and was perfectly satisfactory. 

ROANOKE, finely modelled clipper ; built by Furness Withy and 
Co., Limited ; to the order of the Chesapeake and Ohio Steamship 
Company, Limited; dimensions, 385ft. long; engines, triple- 
expansion, 25in., 40in., and 68in. by 48in., pressure 1801b.; con- 
‘trneted by Richardsons, Westgarth and Co.; launch, December 





BRITISH PATENT SPECIFICATIONS. - 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech, E. 


When an invention is communicated from abroad the name and addyesa of 
the Communicator is printed in italica, 
When the abridgment is not illustrated the Sperification is without drawings. 
Copies of Sprcificationa may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chanecrvy-lane, London, W C , at 8d. each. 
The pirat date given ia the date of application ; the second date at the end of 
the abridgment is the date of the advertiaement of the acceptance of the complete 
specification. 
Any person may on any of the grounds mentioned in the Acta, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 





INTERNAL COMBUSTION ENGINES. 


2061. February 8th, 1906.—IMPROVEMENTS IN SILENCING AND 
COOLING THE EXHAUST OF INTERNAL COMBUSTION ENGINES 
AND IN APPARATUS THEREFOR, Rankin Kennedy, 60, Norse- 
road, Scotstoun, Glasgow. 

These improvements relate to an ejector for cooling and silencing 
the exhaust gases from internal combustion engines, The ejector 
consists of a central nozzle through which the exhaust gases flow 

at high velocity into an expanding and cooling chamber. A 

second nozzle, concentric with the exhaust nozzle and surrounding 

it, forms an annular space into which water flows through holes 
in the lower end of the outer nozzle from a second annular space 
between the outer nozzle and the neck of the cooling and 
expanding chamber. “There are four figures. Fig. 3 shows in 
sectional elevation an ejector adapted for two-stroke cycle engines, 
in which the exhaust is drawn from the cylinders by an air 
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pump. The discharge of the exhaust gasee through A induces.a 
flow of water which meets the exhaust gases as a cold tube, and 
cools and condenses them in cone G, thus silencing and cooling 
the exhaust. The exhaust enters by nozzle A, which is concentric 
with a nozzle H connected to an air pump for drawing the exhaust 
gases from the engine cylinder through orifice B, which connects 
to the air pump suction pipe. Cold water for cooling is supplied 
through orifice C. Nozzle H is closed by a non-return valve E. 
G is a bi-conical combining cone in receiver chamber F, from 
which the mixed gases and cooling water which pass through G 
are discharged through orifice D. The exhaust blast striking the 
non-return valve E opens that valve and escapes into the throat of 
nozzle G, where it meets the water from C, combines with it, is 
cooled, and discharged through D. As soon as the pressure falls 
and the blast from A weakens, the valve E closes, the bulk of the 
exhaust gases having escaped through E, and, that valve closed, 
the air pump by suction through orifice B removes the remaining 
exhaust gases from the cylinder.— December 5th, 1906, 


15,156. July 3rd, 1906.—VALVE APPARATUS FOR VERTICAL Two- 
STROKE INTERNAL CompBusTION Motors, Peter Albertini, 
Oberschau, Switzerland.—Date under International Convention, 
August 14th, 1905. 

This invention has for its object the effective scavenging of the 

combustion products in two-stroke internal combustion engines at 


N° 15,156. 
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the end of the working stroke, and consists in providing several 
scavenging valves around the combustible inlet valve or valves in 
such engines. There are six figures, Fig. 1 shows a two-stroke 
cycle engine working with liquid fuel ; a is the spindle valve for 
the liquid fuel, which is so arranged in the hollow head 6 of the 
cylinder c that its axis coincides with that of the cylinder. The 


or couplings, and these valves are arranged at equal distances 
apart round the valve a, which is situated in a chamber e¢ sur- 
rounded by a cooling jacket f; there is a chamber for supplying 
the air to the three valves d, which is partly surrounded by a 
cooling jacket 4 that communicates with the space f and the cool- 
ing jacket 7 of the cylinder c; / is the channel for the compressed 
air for forcing the fuel entering through m into the cylinder.— 
Devember 5th, 1906. 


TURBINES. 


1568, January 20th, 1906.—IMPROVEMENTS IN REVERSING TuR- 
BINES, Richard Schulz, 2, Flensburgerstrasse, Berlin. 

This invention relates to improvements in reversing compound 
steam turbines | as its object to keep the steam always 
at normal pressure in the boiler for both forward and re- 
verse, and also to be in the position of always having the 
steam pressure for reversing equal to that for forward travel and 
of maintaining it at the same height at cruising speeds even in the 
case of reversing. ere are eleven figures. - Fig. 1 is a plan 
view. The blades of the running wheels of the turbines. are 
indicated by z. The forward turbine consists of a high-pressure 
turbine H and a low-pressure turbine N, which both act on a 
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single shaft A. By means of a three-way cock x steam may be 
admitted either through the pipe V and ports a to the hizh- 
pressure turbine H or through the pipe R and ports e to the 
reversing turbine T!. The reversing turbine T! is like the low- 
pressure turbine N, connected by a pipe d with the condenser, and 
is also provided with means for regulating the partial flow by 
means of a number of valves b which serve the separate nozzles of 
the guide channels in the ordinary way. The turbine T’ itself has 
two, three or more of pressure, each with a running wheel. 

Instead of the valves b, flap or slide valves may be employed for 

regulating the partial impact.— December 5th, 1906. 

3675. February 14th, 1906. — IMPROVEMENTS IN DEVICES FOR 
RELIEVING THE AXIAL THRUST IN AXIAL Frow Sream Trr- 
BINES, Richard Schulz, 2, Flensburgerstrasse, Berlin. 

This invention relates to and has for its object a method of 

relieving the axial thrust in axial flow steam turbines. There are 

ten figures. Fig. 1 is a longitudinal section. A pressure 
relieving or balancing device b is a consisting of rings of 

guide blades and of moving blades, the latter on the same shaft c, 

and both in the same casing d, d', d?, as, and side by side with, 

and close to the exhaust steam side of, the axial turbine a, which 
is to be relieved of its thrust. mean diameter of the device 

6 corresponds approximately with the mean diameter of the tur- 


N° 3,675. 











bine a. The turbine a is supplied with steam from the chamber 
a! by means of pipe e connecting into the cover d!, Steam for the 
relieving device } is supplied through the tabe ¢!, which discharges 
intoa chamber }! in the cover c2. The steam supply for device } 
may also be by means of a pipe «2 which joins the chambers a! and 
61 with one another. Both turbine and relieving device exhaust 
into the annular chamber f of the casing. The axial thrust of the 
turbine a on the shaft c is quite or approximately balanced by the 
axial thrust of the thrust-relieving device b acting in an opposite 
direction. But if it is wished to keep the axial thrust of the 
turbine greater or smaller than that of the thrust-relieving device 
b, which is essential for the adjustment in special practical cir- 
cumstances, this can be done in a simple manner without it being 
necessary to alter the entire erection, hy simply giving to the 
thrust-relieving device b a smaller or larger inner diameter.— 
December 5th, 1906. 


CARBURETTER. 


24,192. November 23rd, 1905 —IMPROVED MEANS FOR ATOMISING 
THE Liquip FUEL FOR INTERNAL - COMBUSTION ENGINES, 
o M. Linley, 31, Narhonne-avenue, Clapham Common, 


This invention relates to improved means for atomising the 


liquid fuel for internal-combustion engines. The essential feature 
is a cylinder and piston air compressor which does not involve the 


N? 24,192, 
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head 4 further contains three air valves d, the spindles of which | use of any other valve than those formed _ by the piston itself, and 
may be yoked together in one or more groups by a rigid coupling | which is so constructed and arranged as to supply blasts of air 


with a uniform power of discharge at each stroke of the plunger. 
ere are three figures. Fig. 1 is a vertical section. he air- 
pump consists of a cylinder A closed at one end and a cylindrical 
plunger B fitting it. The former has at some distance from its 
ends ports C, which may be in the form of two saw cuts approach- 
ing one another from opposite sides, leaving a pair of connecting 
jieces D in the solid metal of the wall. The part of the cylinder 
tween these air inlet ports and the closed end forms a compres- 
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sion chamber A!, im which the air becomes compressed as soon as 
the inward eotteg Sone ke the ports Cand thus cuts off the 
air. Other ports E are in the cylinder wall a little further 
from the closed end leading by a tube G to the ejector nose L 
situate in the inlet tube N having an opening 0—adjustable or 
othetwisé—for the admission of air. fa ae is introdticed into 
the atomising nozzle L from a float or similaf device P. A 
apt ork mira up the plunger B leading into a ring of holes 

delivering when at the bottom of the stroke into the outlet ring 
F. The air is delivered compressed when the holes H in the 
plunger B open up communication with the com air outlet 
G, and compressed air is therefore released. @ operation is 
tepeated at each stroke of the plunger, the construction enabling 
valves to he dispensed with.—December 5th, 1906. 


GAS PRODUCERS. 


1417. January 18th, 1906.—LPROVEMENTS IN GAs GENERATORS, 
Joseph FE. Dowson, M. Inst. C.E., 39, Victoria-street, West- 
minstef. 

This i tion relates to the type of gas generator in which air 
and ee nm drawn into the the suction of an 
engine, or by a fan, and in which the lower part of the generator 
contains an annular vaporiser supplying steam, which enters 
together with air at the base of the combustion chamber. There 
are six figures, Fig. 1 represents a central vertical section of a 
gas generator a vaporiser in the lower part; a is the 
Faporiser vontaining water ; } is an opening through which steam 
may pass from a into the enclosed space c. Under the vaporiser 
there is a table or grate d on which the bottom of the fire rests, 


345 


and ¢ is an opening through which air is drawn in when there is 
a suction from the engine. When air is drawn in, steam also is 
drawn from the space ¢c and enters the fire. Between the suction 
strokes of the engine, if there is an excess of steam in e, it can find 
relief by passing outwards through the opening e. When there is 
not a continuous suction of air, as when a gas engine is used to 
suck air and steam into the gas generator, steam is only drawn 
into the fize at each suction, and between the suctions any excess 
of steam produced is allowed to escape. In this way the supply of 
steam to the fire in the gas generator is governed automatically by 
the engine itself, just as tke air supply is governed also, This is 
especially important when the engine is not fully loaded and 
when there are fluctuations in the rate at which gas is consumed. 
—December 5th, 1906. 


ELECTRICAL APPARATUS 


25,047. December 2nd, 1905. — IMPROVEMENTS IN AND 
RELATING TO THE EXHAUSTING OF VACUUM TUBES OR VESSELS 

FOR ELEcTRIC DISCHARGES, Sir Oliver J. Lodge, D.Se., F.R.S., 
Mariemont, Edgbaston, Birmingham; Alexander Muirhead, 
D.Se., F.R.S., The Lodge, Shortlands, Kent ; and Edward E. 
Robinson, Fernlea, Willow-avenue, Edgbaston, Birmingham. 
This-invention relates to vacuum devices for electric discharges, 
which devices generally comprise a vacuum tube or vessel of glass 
enclosing an anode in a constricted space and a cathode in an 
enlarged space. At present the tubes or vessels of the devices are 


N® 25,047. 





mostly exhausted by pumps, which plan, however, is disadvanta- 
geous, inasmuch as it involves a considerable expenditure of time 
in obtaining the high degree of vacuum necessary, and in con- 
sequence the vacuum is often more or less imperfect. There isone 
figure. The drawing represents diagrammatically a rectifier or 
valve, and a part of the means for exhausting the tube or vessel. 
In exhausting the tube or vessel, a pump is used for partially 
exhausting it, the exhaustion being completed by a combustible gr 
vacuum increasing substance placed in the tube or vesse] q prior tg 
the starting of the pump, and capable, when subjected tg suitable 





action, of raising or i ing the attained by !the pump 
or completing it; and for this purpose yellow phosphorus and 
paraffin wax are inserted in the tube or vessel a. The pump need 
only be a mechanical one of any appropriate type and as indicated 
in the drawing, where c denotes it ; it is, as usual, connected to the 
tube 6, through the medium of two cocks d and e, and a drying 
bulb f containing phosphoric acid interpdsed between the cocks. 
Now, stipposing the device has been constructionally completed, 
that is to say, the anode, the cathode and tixe conductors have been 
fitted through the tube into the tubs or vessel a, first are dropped 
a few pellets of paraffin and next a few pellets of the phosphorus. 
It is found that it answers well to employ three or four pellets of 
paraffin, each about the size of a pea, and a couple of pellets of 
phosphorus, but not quite so large. The tube é is drawn out into 
a nozzle and sealed to the pump c. The pump is now set to work, 
first with the cocks ¢ aud ¢ closed ; then the cock d nearest the 
pump ¢ is opened, so as to exhaust the drying bulbs; afterwards 
the cock d is closed and the cock ¢ is opened, whereby the com- 
munication between the vessel or tube a and the bulb / is esta- 
blished, and the tube or vessel is exhausted ; next the cock ¢ is 
closed and the cock d opened again, and so on alternately for a 
few more times. The purpose of opening and closing the cocks, 
as explained, whilst maintaining the operation of the pump, is to 
prevent any great rush of phosphorus vapour into the pump. In 
a short time a moderately good conducting vacuum is reached, 
which is determined by attaching a coil to the terminals and. ob- 
serving if a current is sent either way easily. Then the tube ) is 
sealed off so as to detach it, and, therefore, the vessel a from the 
pump c. When the current is now put on the tube or vessel a 
shows fine but evanescent striw for a time, but the vacuum rapidly 
runs up, due to the phosphorus combining with or destroying some 
of the enclosed gases, and in about a minute becomes high. Now 
a little gentle warmth is applied to the vessel a—by means of a 
spirit lamp, for instance—whereupon the paraffin gives off vapour 
and brings the vacuum down again to the required degree, which 
is reached .fter a few minutes. The device then rectifies perfectly, 
and seems to be in a permanent condition, so that the current may 
pgm for days without alteration in the vacuum.—December 
th, 1906. 





ROAD MOTOR VEHICLES. 


25,175. December 4th, 1905.—IMpROVED MEANS Fok RESTRAIN- 
ING THE MOVEMENT OF PARTS OF MECHANISM, Kdouard Schio) 
and Louis Girod, 21, Rue de la Rochefoucauld, Paris. 

This invention has reference to apparatus for restraining or 
braking to any given constant or variable extent the action of 
forces in which this result is obtained by the relative movement 
of a quick threaded screw with respect to a nut carried by it. 
There are 24 figures. Fig. 2 is a longitudinal section, Upon the 
two parts, the relative movement of which it is desired to restrain, 
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are secured two frames land 2. The frame 1 contains a univer- 
sally-jointed socket, formed of two suitably shaped cylinders 3 and 
4, The cylinder 3 can turn within certain limits around the axis 
BB. The cylinder 4 is provided with a coned cup which contains 
a friction surface 5 formed, say, of leather. Upon this friction 
surface bears the coned head of a rod 6. The upper portion of 
the head of the rod 6 is suitably rounded, as shown at 7, and bears 
upon a smooth surface 8. Grooves 9 and 10 formed in the cylinder 
3, and an aperture 11 in the frame 1, facilitate mounting and 
allow the 6 to have certain movement in all directions around 
the point at which the axis B B intersect with another axis. A 
plate 12, which may be screwed on, holds the double socket in the 
frame 1. The me | 6 is provided with a screw thread of quick 
pitch. It passes through the cylindrical nut 13, which can turn 
around the axis in the cylinder 14, which in its turn can turn 
round the axis E E in the frame 2, and is held there by the plate 
15. The nut is therefore connected to the part, the relative move- 
ment of which it is desired to restrain, by means of a universally- 
jointed socket. Grooves 16 and 17 are also formed in the frame 2 
in order to facilitate mounting and to allow of the play of the 
rod 6. When by the compression of vehicle springs, for example, 
the action of which is to be restrained, the two frames 1 and 2 
approach each other, the movement of the nut causes the rod 6 to 
be rotated and forces it against the surface 8, in which it turns 
freely. For this purpose a slight play is allowed in order that the 
head 7 of the rod can, during this movement, be slightly raised off 
the friction surface 5. When the springs recover, the rotation of 
the rod 6 takes place in the reverse direction. By the reaction of 
the screw th , the head is drawn down and bears against the 
friction surface 5 on which it rubs, this friction restraining the 
recoyery of the spring.— December 5th, 1906. 
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NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 

Admiralty :— 
4! Engineer Commanders.—William H. Hardwick, to Cornwall : 
John A. Murray, to Victorious ; James Ryan, to Royal Oak, all on 
recommissioning ; William F, Turner, to Hood ; Lewis Wall, to 
Hibernia, and Edwin J. Austen, to Trafalear, both on recommis- 
sioning; and Frederick P. Smith, to Cumberland, on recom- 
missionin. 

Engineer Lieutenants.—Percy J. Shrubsole, to Victorious : 
James K. M. Boyle, to Cumberland ; and Alfred W. McKinley, to 
Cornwall, all on recommissioning ; Ernest J. Connors, to Scylla ; 
Colin G. Bicton and Sydney G. Roch, bcth to Spartiate ; Gerald 
Moore and Joseph W. E. Baguley, both to Hibernia, on commis. 
sioning. 

Engineer Sub-Lieutenant.--Lionel de M. Malan, to Hibernia, on 
commissioning. 

Chief Artificer Engineers.—James J. Outtrim, to Sphinx, on 
recommissioning ; George Dewey, to Kinsha, vice Oxford; and 
Henry M. Rice, to Leda, vice Dewey, 

Artificer Engineers.—George M. Wallis, to Cornwall; Andrew 
J. Ellison, to Cumberland; John W. A. Campbell, to Hood : 
Frederick N. McMahon and William Conway, to Royal Oak. all on 
recommissioning; John W. Farrow, to Spartiate; William H. 
Wiseman, to Dwarf, on recommissioning ; Frederick Oldreive, to 
Hibernia,-on comntissiuning ; and William E. Browne, to Trafalgar, 
en recommissioning. 

- Acting Artificer Engineer.—-Ernest M. Fittock, to Hibernia, on 
commissioning. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Hunslet Engine Company, Limited, of Leeds, has appointed 
as its sole London representatives Messrs. J. E. Lawler and 
Muirhead, of 39, Lime-street, E.C. 

CHARLES WICKSTEED AND Co,, Limited, of Kettering, inform us 
that they have converted their businessinto a private limited liability 
company, but that it will be under exactly the same management 
as before. 

SANDERS, REHDERS AND Co., 108, Fenchurch-street, E.C., 
inform us that they have converted their business into a limited 
company, under the style of Sanders, Rehders and Co., Limited, 
as from the Ist January, 1907 

SYDNEY SMITH AND Sons inform us that they have registered 
their business as a limited company under the name of Sydney 
Smith and Sons (Nottingham), Limited, to take effect as from the 
Ist January, 1907. The conversion will not affect the manage- 
ment of the business, which will be carried on as heretofore. 

On Saturday, December 22nd, Mr. Jardine, of Nottingham, 
with Mrs. Jardine, entertained in the Mechanics’ Hall about 2500 
of the children of the workpeople employed in Mr. Jardine’s 
various factories. ‘This is the twenty-third year in succession that 
Mr. Jardine has entertained his workpeople’s children. 

Messrs. FLANNERY, BAGGALLAY AND JOHNSON, in addition 
to their business in London and Liverpool, have now opened an 
office in Rotterdam (Boompjes 82) under the style Flannery and 
Gregson, so as better to meet their increased duties on the Con- 
tinent. One of the partners resides in Holland, and speaks Dutch. 

Dr. D. K. Morris, who since 1898 has been lecturer in electrical 
engineering in the University of Birmingham, resigned this position 
at Christmas. With his former colleague, Mr. G. A. Lister, he has 
established in Coventry a busi for the facture of electrical 
specialities, switch-gear, and testing appliances. The address of 
this firm is Messrs. Morris and Lister, Carlton Works, Lockhurst- 
lane, Coventry. 

Messrs, D. J, KeyMER AND Co. have decided to alter the name 
i is tra ted to 
Keymer, Son and Co., a name they have for some years past in 
connection with Australian business. The offices of Keymer, Son 
and Co. remain at 1, Whitefriars-street, the home of the business 
since 1844. The work of the Indian and Colonial Press Depart- 
ment will still be carried on under the style of D. J. Keymer and 
Co., but at 3, Whitefriars-street. 

ALEX. TURNBULL AND Co., Limited, of St. Mungo Works, 
Bishopbriggs, Glasgow, inform us that they have just taken over 
the ald established business of Messrs. The Harrison Engine 
Company, Limited, of Salford, Manchester, which is known as the 
maker of the Harrison patented steam steering gear. The old works 
will now be closed and the business transferred to Messrs. Turn- 
bull's new works situated at Bishopbriggs, Glasgow, and where the 
work will be carried on under precisely the same management as 
at Manchester. 

JOHNSON AND PHILLIPS, Limited, have entered into an arrange- 
ment with Messrs. Welding and Co., of 64, Stanley-street, 
Liverpool, and 8, Princes-chambers, John Dalton-street, Manchester, 
to represent them in the counties of Lancashire and Cheshire. The 
same firra also informs us that the agreement which it had with 
Messrs. Scattergood and Johnson, of 7, Cookridge-street, Leeds, to 
represent it in the Yorkshire and Nottinghamshire area, has been 








‘terminated, and that all inquiries and orders should be sent direct 


to Victoria Works, Charlton. 








THE UNiversity OF LIVERPOOL ENGINEERING Soctety.—At a 
meeting of the University of Liverpool Engineering Society held 
on the 18th inst. a paper was read by Mr. Wilfred Hoult, 
A.M.I.E.E., on ‘‘ Direct-current Turbo-generators.”” After com- 
paring the advantages and disadvantages of the vertical and 
horizontal types of turbo-generators, the various methods of 
obtaining sparkless commutators with fixed brushes and varying 
loads were discussed, The methods were divided under three 
headings : —(1) Compensating windings ; (2) combination of com- 
pensating windings and auxiliary poles ; (3) auxiliary poles alone. 
It was pointed out that with compensating windings the armature 
reaction is neutralised, so that the maximum voltage per segment 
is not much more at full load than at no load, thus not increasing 
any tendency there may be for flashing, due to dust on the com- 
mutator. he construction is expensive, and, as the winding 
totally encloses the armature, the heating is greater owing to the 
opposition the winding offers to ventilation. In the second method 
besides the armature reaction being neutralised, sparking due to 
the short-circuited coil, and the current reversal in the same, is 
also prevented. This method, however, is still more expensive. 
The use of auxiliary poles alone is the cheapest and, on the whole, 
most satisfactory method, as by means of a diverter in parallel 
with the auxiliary winding, the exact amount of current can be 
obtained so as to give the necessary reversing field to the coil 
undergoing short-circuit. The chief objection is that the main 
flux is considerably distorted at full load, so that the maximum 
voltage per segment is greater thanatnoload. Mr. Hoult con- 
siders that as long as the magnetic leakage is not unduly increased 
a large interpole arc is better than a small one, and that the greater 
the number of slots per pole are the better. Various makes of 
commutators were described, the chief advance in their design in 
recent years being the ventilated type of Messrs. Siemens Brothers. 
One of the most important points in the running of high-speed 
machinery is that of obtaining a good bala’ce of the rotating 
parts, An interesting description of the methods used to balance 
an armature statically and dynamically was given, and also the 
methods to obtain a dynamic balance when there are no means 
available to obtain a static balance. Lantern slides were shown of 
different types of machines and commutators, and also flux dis- 
tribution curves of a D.C. turbo-generator of 700-kilowatt capacity, 
taken by a Duddel] high-frequency oscillograph, 
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HARBOURS AND WATERWAYS IN 1906. 
Noy: 1h.* 
Cardiff. 

There are indications of the long-delayed completion 
of the new South Dock, and there is evidence afforded of 
the beginning of the end of the construction works, but 
no date has yet been given of any formal opening. The 
principal event of the year at this port has been the offer 
of the Marquis of Bute to transfer his interest in the 
docks to the Corporation, It has not been stated publicly 
what amount would have to be found to purchase the 
docks, but it has been approximately put at two millions, 
while the Bute Trustees hold about 14 millions: The 
Marquis has also found the money for building the new 
South Dock. The Corporation have, however, declined to 
proceed with negotiations in their present shape, and 
speculation is rife as to whether the Great Western 
Railway Company is likely to step in. No other com- 
pany is in such a favourable condition to deal with a 
property of this magnitude. 


Swansea. 

The construction of the new dock, the first sod of 
which was cut in July, 1904, has during the past year 
been making progress. ‘he site for this dock is on the 
foreshore to the east of the existing entrance, and as this 
land is below high water, considerable preliminary works 
in constructing an embankment 1} miles, and tem- 
porary railways for the conveyance of the stone required 
from three miles distant, have had first to be completed 
before a start could be made with the dock itself, which 
was not commenced till last summer. The entrance 
lock is to be 875ft. long, 90ft. wide, with 12ft. of water on 
sill at L.W.S.T. and 321t. at H.W.N.T. The work is being 
carried out under the direction of Mr. A. O. Schenk, the 
dock engineer, Mr. P. W. Meik, acting as consulting 
engineer. 


Newport. 


The South dock extension of 70 acres, which was sanc- 
tioned by Parliament in 1904, is making progress, and is 
expected to be completed by the end of 1907. A straight 
course is to be made from the New Dock into the Bristol 
Channel. The new deep water entrance lock is to be 
1000ft. long and 100ft. wide, with a depth of 7ft. at 
L.W.S.T. and 36{ft. at H.W.N.T. 

The Harbour Commissioners contemplate spending 
£60,000 in improving the navigation of the river Usk. 


Heysham. 


Although this harbour, on which the Midland Railway 
Company have expended nearly a million of money, is in 
very near touch with the deep water, it has been neces- 
sary to dredge extensively to keep the harbour channel 
open ; and it has now been decided to obtain powers for 
the construction of two jetties extending out from the 
entrance to the harbour for 450 yards. 


Rosslare and Fishguard Harbours. 


The new route to Ireland by the Great Western Railway 
from Fishguard to Rosslare was opened for traftic in August 
last—see Supplement last week. By this the sea passage is 
reduced from 64 hours by the old route from Milford to three 
hours; and with the improved service there will no doubt 
be a strong struggle between Paddington and Euston for 
the Irish traffic. Provision has also been made for the 
accommodation of ocean liners, as it is claimed that if 
Fishguard is made the first port of call from America, 
passengers and mails from New York would reach London 
six hours earlier than is the case at the present time. 
Tk2 new harbour is situated in Fishguard Bay, and is 
protected by a breakwater 2000ft. long. The new quay 
extends to a length of 1100ft., with a navigable depth at 
L.W.S.T. of 2uit., and 29ft. at H.W.N.T. 

On the Irish side the old pier at Rosslare has been 
reconstructed, widened, and lengthened, the pier now 
extending to a length of 1500ft. Sea walls have been 
constructed on the east and west sides, and quays formed 
with accommodation for passengers, goods, and cattle. 
The depth of water varies from 17ft. to 29ft. L.W.S.T., 
and 4ft. more at H.W.N.T. A full illustrated description 
of these works was given in Tue ENGINEER of August 
31st, and September 7th last. 


The Clyde. 


The new dock at Clydebank is approaching completion. 
The outer basin has been in use sometime, and a river 
wall 600ft. in length. ‘'he outer area of the new dock is 
20 acres. ‘The walls of the dock when finished will 
extend to nearly 1} miles, of which about one mile is 
completed. The coal hoists and all other plant are to be 
worked by electricity, a generating station having been 
erected for the purpose. At Shieldhall preliminary 
works for the new dock have been in progress. New 
cattle lairs and wharves, over 1500ft. in length, have 
been constructed at Merklands. The dredging ana 
blasting of the northern side of the rock shoal at 
Klderslie Kock has made considerable progress, and it is 
expected that the work will be completed very shortly. 
The deepening of the river at this place has been in hand 
since 1908, and the southern side was completed and 
opened at the end of last year. It has now been decided 
to further widen the north side 30ft., making a total 
width of the channel when completed 230ft., at an addi- 
tional cost of £5000. 


Grangemouth. 


The new dock, which has been in construction since 
1898 by the Caledonian Railway Company was opened 
in the autumn. A direct channel from the Forth has 
been constructed, doing away with the two miles of the 
old tortuous channel up the river Carron. The area of 
the new dock is 116 acres. The Jock is 525ft. long by 


80ft. wide, with a depth on the sill of 17ft. L.W:S.1\, and 


ore! 
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28ft. H.W.N.T. The cost of the works has amounted to 
1} millions. The works have been carried out by Messrs. 
Brand and Sons, under the direction of Sir John Wolfe 
Barry. 


Belfast. 

The contractors, Messrs. Scott and Co., are pushing on 
as rapidly as possible the reconstruction of the Alexandra 
graving dock. It will be remembered that this dock had 
to be closed more than a year ago, owing to an extensive 
subsidence near the entrance. The work of restoration 
has involved a large amount of sheet piling so as to 
isolate the part that has to be rebuilt. The piles have 
had to be driven through a thick stratum of sand into the 
underlying clay, the grooves of these piles, instead of 
being filled with wooden tongues, having been grouted 
with Portland cement, forced in by hydraulic pressure. 
The floor and side walls of the dock have had to be cut 
through, the men working in a caisson, 240ft. in length, 
under compressed air. Thiscaisson is to be sunk through 
the sand to the clay. It is expected that the work will 
be completed by the end of next summer. 


Canals and Inland Waterways. 


The Royal Commission on Canals, appointed at the 
instigation of the Government, commenced its sittings in 
March last, and the first volume, containing the evidence 
given up to the end of July, has beenissued. Further 
evidence is being taken, and the Commission will 
probably issue its report early in the coming year. A 
summary of the evidence was given in THE ENGINEER ot 
October 12th and 19th. 

Early in the year Messrs. Thornycroft and Co., in order 
to prove the adaptability of suction gas for canal haulage, 
fitted out The Duchess, a canal boat, with a suction gas 
producer for a two-cylinder internal-combustion engine 
developing 25 horse-power and using coke or anthracite 
coal; and sent her on a tour from the Thames by way of 
the Grand Junction Canal to Birmingham, and thence to 
Manchester. The intention originally was for the boat to 
return by way ofthe Trent, but it was found that some of 
the locks on this route were too narrow, so the return was 
made by Birmingham, Banbury, and Oxford to the 
Thames. Altogether the journey occupied about five 
weeks; eleven different canal systems were passed over, 
and 372 locks negotiated. On the Bridgewater Canal, over 
a level run of 234 miles and towing two 60-ton barges, the 
speed obtained was three miles an hour. Beyond the fact 
that barges may be driven through the water by suction 
gas engines and that the canals of this country in their 
present condition are not adapted for through transit over 
different systems with different gauges of locks, nothing 
seems to have been learnt by this experiment. 

The only canal Bill that occupied the attention of 
Parliamentary Committees was that promoted by the 
Trent Navigation Company, who sought power to con- 
struct four locks across the river between Newark and 
Nottingham, so as to obtain a depth of 6ft. of water in 
dry seasons. The Bill was only slightly opposed and the 
Act was obtained. 


The Suez Canal. 


The report of this canal laid before the shareholders in 
June last shows that there was a decrease cf 121 ships 
and 267,730 tons as compared with the previous year. 
The average net tonnage of vessels using the canal con- 
tinues toincrease. In 1871 the average was 1000 tons; 
this size was doubled in the first ten years, and nearly 
trebled in the next decade, and by the last report it stood 
at 3191 tons. Owing to the improvements carried out in 
providing additional crossing places, and the use of the 
electric light, in spite of the increase in the number and 
size of tne vessels, the transit is now both safer and 
easier than it was formerly. 


Quebec and Montreal. 


The dredging of the St. Lawrence, so as to give a 
navigable depth of 380ft. over a width of 450ft. up to 
Montreal, which was commenced in 1899, has been con- 
cinued during the year. The total length that required 
dredging was 62 miles, of which 10 to 15 remain to be 
done ; the depth over the shoals that still require dredg- 
ing being now 274ft. 


Antwerp. 

Great Britain is, perhaps, more interested in Antwerp 
than any other foreign port; first, because it has become 
the great rival of the Port of London; and, secondly, 
because nearly 50 per cent. of the vessels entering the 
port are British. ‘the past year has been a time of great 
prosperity on tiie Scheldt, and there has been a very 
large increase in the tonnage of Antwerp. The project 
of “making Antwerp the largest port in the world” is 
steadily progressing. The completion of the new docks 
at the north end of the existing dock is well within 
sight, the water already having been admitted to the 
basins. A canal is to be made from these new docks to 
Lillo, about five miles down the river, cutting off the 
present dangerous sinuosities of the river. It is expected 
that this will occupy four years, by the end of which time 
there will be added four miles of quays for berthing 
vessels. The settling of the plans for cutting a new 
channel for the river Scheldt across the loop round which 
it now runs is under consideration of a commission of 
experts, but will not be commenced until the new canal 
is open for traffic, and it is. not expected that this new 
channel will come into use for ten years. 

The new port at Zeebrugge, which was to be a rival to 
Antwerp, and was expected to become a port of call for the 
Transatlantic liners, does not appear to be the success it 
was expected to be, owing to the difficulty and danger to 
vessels approaching the jetty in rough weather, and the 
trouble in the navigation, owing to the shifting sands. 


Havre, 
Very large improvements are being carried on at this 








port for increasing the accommodation for large vessels 








and handling cargo. To the west of the present harbour 
two converging breakwaters have been built; forming a 
new outer harbour 173 acres in extent, the bottom having 
been dredged so as to’ give 143ft. at L.W.S.T. and: 32}ft. 
at‘ H.W.N.T., and it is intended to further deepen it 
to 30ft. at L.W.S.T.: A deep-water quay 546 yards in 
length is under construction on the south side of the new 
outer harbour, and is expected to be ready for use in 1907. 
This quay will be accessible at all states of the tides for 
vessels drawing 29ft. It is to be 164ft. wide and provided 
with four lines of rails; above the railway an upper floor 
is to be built where passengers will embark; and refresh- 
ment roonis, lavatories, and all conveniences will - be 
provided.. When this is completed passengers will be 
able to pass direct from the railway train to the steamer 
instead of having to be conveyed in tenders. A half-tide 
basin is also being constructed between the outer harbour 
and the Eure Dock, the depth of water over the sill at 
low water being 14#{t., which will allow of large vessels 
entering and leaving during half of every tide. 

The Allan Line have started a regular service from 
Havre to Quebec and Montreal, the trade between France 
and Canada having been much developed during the last 
few years. 


Hamburg. 

The dredging of the Elbe, which has been going on for 
the last eight years at a cost of about £755,000, has 
been completed during the past year, and there is now 
27ift. at .W.S.T. and 824ft. H.W.N.. up to Hamburg. 
it 1s now intended to deepen the docks to a proportionate 
depth. At Bremerhaven the works have been com- 
menced of a double lock 705ft. long, 108ft. wide, with a 
depth over the sill of 37}ft. 


Kaiser Wilhelm Canal. 

This waterway, which was opened eleven years ago for 
the purpose of affording a short cut between the Baltic 
and the North Sea, hus not for commercial purposes 
come up to the expectations that were originally contem- 
plated. It does not pay large steamers to use the canal, 
as the passage takes more time than by the voyage round 
the Scaw. In fact, oply one-third. of all the traffic 
between the Baltic and uhe North Sea passes through 
the canal. There are also frequent complaints of 
the difticulty experienced in navigating the waterway 
and collisions are frequent. A Comnussion was appointed 
some time ago by the Government to inquire generally as 
tothe working of the canal and as to its improvement. 
This Commission recommended the carrying out of works 
estimated to cost ten million pounds. In spite of the 
difficulties of navigation the traflic is growing; the in- 
crease being 261 per cent. for German and 27% per cent. 
for vessels of other nations since the opening. The revenue 
has increased 163 per cent., and is now sutticient to cover 
the working expenses. The canal was originally built 
more for strategical than commercial purposes, and the 
increase in the size of modern battleships demands that 
the waterway should be increased if it is to be of service 
to the Navy. An expenditure of four million pounds has 
therefore been approved for the widening from 60ft. to 
130ft. at the bottom, and at the surface trom 130ft. to 
850ft. 


German Canals. 

The German Legislature in the early part of last year 
sanctioned an expenditure of over thirteen millions of 
pounds for the improvement of the inland waterways. 


Genoa. 

The rapidly increasing traffic at this port, which has 
risen from 14 million tons in 1880 to 5} millions in the 
next twelve years, has necessitated the carrying out of 
extensive works to provide more accommodation. A large 
basin is to be made having 40ft. of water and an area of 
100 acres ; this is to be fitted up with all modern appli- 
ances for dealing with cargo. In connection with this 
basin a breakwater is to be built 5576ft. long. A plan 
and description of these works was given in ‘HE ENGI- 
NEER of lith May last. 


Simons Bay. 

The foundation-stone of a new dock was laid in Novem- 
ber last, this forming part of a scheme commenced in 
1900 for the purpose of providing accommodation for the 
largest vessel of the Navy; and it is expected that these 
works will be finished in 1908, the estimated cost being 
24 millions. The scheme includes a breakwater 3000it. 
in length, laid on a toundation 40ft. below low water, and 
a pier, enclosing a basin 28 acres in extent, which is to be 
dredged to a depth of 30tt. at low water. The entrance 
to the basin is sUVOft. wide, the dry dock is 785ft. in length, 
with an entrance 95ft. wide, and 30ft. over the sill. 


Alexandria. 

The work of improving and modernising the Port of 
Alexandria is making good progress. ‘Ihe new part of 
the harbour is being dredged to 85!t. at low-water over a 
width of 6U0ft., and it is expected that this dredging will 
be completed towards the end of 1907. Stone quays are 
being substituted for the old wooden jetties, ana the sea 
front of the breakwater has been strengthened. *An oil 
storage warehouse has also been erected. 


Port of Calcutta. 

The gross tonnage of this port has increased from 
14 million tons in 1880 to nearly 6 miilion tons in 1904, 
To provide for the further dock accommodation it is now 
proposed to add 283 acres of additional water area, with 
two additional entrances, and 38,700ft. of quays afiording 
sixty-two new berths for vessels. An attempt is also to 
be made to improve the navigable channel of the 
Hooghly up to Calcutta, and for this purpose a powerful 
suction dredger has been built to the order of the Port 
authorities by Messrs. Simons and Co., Kenfrew. This 
dredger was launched about two months ago. 
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Bombay. 
Tenders are being asked for a scheme that has been 
for some time under consideration for the construction 
.of a rubble masonry quay wall more than two miles in 
length, for the purpose of reclaiming about 500 acres of 
foreshore; and for raising the enclosed land with sand 
dredged from the harbour. 


Rio Grande do Sol. 

A contract has been entered into by the Brazilian 
Government with Mr. E. L. Corthell, of New York, for 
the construction of a maritime port of the first rank at a 
cost of 3} millions. The depth of water to be provided 
is 32°80ft. It is expected that the works will occupy 
six years in completion. 


Panama Canal. 


It having been finally decided that this canal is not to | 


Ye on one level, but is to have locks for raising the 


vessels to the summit level 85ft. above the sea, ten- | 
ders are now invited from contractors for the com- | 


pletion of the works, which it is expected will occupy 


eight.years. The condition of contract are of a peculiar | 
character. The parties tendering must satisfy the execu- | 
tive that they have the means of dealing with a con- | 


tract of this extent, and give security to the amount 
of one million pounds.’ The contractor is to be paid a 
certain commission, to be fixed by his tender, on which he 


will execute the work, he finding all labour and adminis- | 
trative works and the Government the material. An | 
estimate is to be made by three engineers appointed by | 


Atlantic side, have reached sufficiently near completion | line railway, stretching froma branch line which gives a 
to admit of the berthing of vessels and of their loading | direct connection with the Dunston staithes as far as 
and discharging their cargoes. The railway connecting | Gateshead, in which contract was also involved the difti- 
the two ports, 192} miles long, has also been improved | cult task of diverting the main line of the North-Eastern 
and placed in a condition to deal with heavy traffic. By | Railway from a point a short distance north of ‘Benshain 
means of projecting breakwaters the harbour at Santa | Station to the south approach of the “ King Edward " 
Cruz has been converted by the works carried out into a | Bridge over the river Tyne—see Figs. 1 and 2. At 
harbour where vessels of deep draught may lie in safety | its commencement, this Dunston extension and Gates- 
at the quays which have been built for their reception. | head railway is, for nearly three-quarters of a mile, on a 
At Coatzacoalcos there is a natural harbour of unlimited | heavy bank with a maximum depth of 57ft., where it 
capacity, with an average depth of 50ft. at low water; | passes over a large hole dug out some years ago for 
here two jetties have been carried out at the mouth of | supplying clay to a local brickworks. In this length 
the river for the purpose of clearing a sand bar which | there are four heavy masonry and steel girder bridges, 
used to obstruct the entrance. | the first being over the river Team and the others over 

These works have been carried out by Messrs. Pearson ' public highways—see Fig. 2. The remainder of the linc, 
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the Government and two by the contractor of the cost of | 


the canal and the time to be occupied in its construction. 


If the actual expense comes out less than the estimate, | 
the contractor is to have one-third of the saving, and a) 


bonus for completion within the time fixed by the engi- 


neers. On the other hand, he is to be mulcted for any | 
The main locks are to consist 
of a flight of three compartments, each having a lift of | 
They are to be 1000ft. long, | 
There are | 
also to be tide locks, one at the Pacific and the other at | 
the Atlantic end. All the locks are to be built in dupli- | 
zate, and of concrete reinforced with steel, and special | 


excess in money or time. 


28°33ft., or a total of 85ft. 
100ft. wide, with 40ft. of water on the sill. 


precautions are.to be provided for preventing the empty- 
ing of the canal in case of accidents to the gates. 
anticipated that the time occupied in passing through the 
locks will be three hours. 

A gigantic dam, having almost the dimensions of a 
small mountain, is to be constructed, to impound the 
water of the Chagres River. This dam will be 14 miles 
long, half a-mile wide at the base, and 135ft. high, the 


head of water being 85ft. This dam will form a lake 30 [ 


miles long and, in some places, eight miles wide, covering 
an area of 118 square miles. The waterway of the canal 
will be through the lake, the depth of water varying from 
45ft. to 75ft.,and for 19 miles, or about half the total 
length of the canal, the least width will be 1000ft.; for 


the other half, the waterway will vary from 500ft. to S00ft., | 
except for a short length of five miles, where it will | 
decrease to 200ft. at the bottom. The works are expected | 


to occupy eight years, and the cost is put at over 30 
millions. The sea-level canal was estimated to cost 57 
millions, and to require fifteen to twenty years in construc- 
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Fig. 2-NORTH-EASTERN RAILWAYS ON TYNESIDE 


It is | 


}and Son, who have entered into a contract with the 


for the next fifty years. The railway has been opened 
for traffic since November last. 


having a good knowledge of the country that this route 
has many advantages over that of the Panama Canal, 
and the table of distances from New York, New Orleans, 
and Liverpool to the Pacific ports entirely supports this, 
the average saving in distances by this route over Panama 
to all points on the Atlantic coast of the United States 
and Europe being 1250 miles. 











RAILWAY IMPROVEMENTS ON TYNESIDE. 


| ConcurreNTLY with the construction of the new high- 
level railway bridge over the river Tyne at Newcastle— 
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It is the opinion of many shipowners and engineers | 
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for about a mile in length, is practically all in 
cutting, and for half this distance is confined between 
retaining walls on either side. These retaining walls are 


| all built in brickwork and Portland cement, with an 


average height of about 20ft. They are faced with a 
local-pressed brick of a yellowish tint, locally known as of 
the “ Pegswood” class. The total length of these walls is 


| 1500 yards, and in the building of them 10,000,000 bricks 


have been used. Ona site adjoining the works the contrac- 
tors established a brick-making plant—see Fig. 1—-and 
by this means supplied all the ordinary bricks used on the 
work, and were enabled to keep up the supply under any 
pressure of work. 

About 200 yards north of Bensham Station a tunnel, 
125 yards in length, has been built entirely of brickwork, 
and this carries the North-Eastern main line from its 
former site on to its diverted position on the west side of 
the new mineral line. From an engineering point of 
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tion; but, with interest on the outlay during the extra | an undersaking which was fully described and illustrated | view, the constriction of this tunnel was the crucial 


time over the lock canal, loss of traffic, and other contin- 
gencies, the amount has been put as high as 63 millions, 
or about double the time and cost of the lock canal. 


Santa Cruz and Coatzacoalcos. 


While the completion of the canal across the Isthmus 
of Panama appears under the most favourable conditions 
to be distant a period of eight years, the works for the 


improvement of the two ports at Santa Cruz and 
Coatzacoalcos, one on the Pacific and the other on the | 


!in Toe Enotneer for May 25th and June Ist last—the 
North-Eastern Railway Company has for some few years 


pletion of which are destined very considerably to 
improve railway communication on Tyneside, and to 
afford additional facilities for the handling of the 
abnormally heavy passenger and goods and mineral 
traffic which converges upon Newcastle-on-Tyne. In 
the present issue we propose to describe and illustrate 
the work involved in the construction of a new double- 


| point of the contract, as the main line traffic had not to 
| be interfered with, and the head room between the crown 


been engaged upon a number of other schemes, the com- | of the tunnel arch and the main line rails was so small 


that ordinary tunnelling operations were not possible— 
see Fig. 3 and Fig. 7, page 31. The difficulty was over- 
come in the following manner :—Both side walls to sup- 
port the arch were carried out in trench work, and on the 
east side—which was abutting on the main line—the 
trench was excavated in short lengths up to a point under 
the west set of main line rails and the wall built to 











Jan. 11, 1907 


THE ENGINEER 





29 








springing level of the arch. The west side wall was built 
to a point in advance of the east side wall and the arch 


built up to a line joining these points. The main line | 


was then slewed over to a temporary position across this 
portion of the arch, and, in order to get a minimum of 


12 chains radius for the curve of the deviated portion of | 


the line, two heavy logs, trussed together so as to act as 
rail bearers, were laid across the V-shaped gap where the 
toothed end of the arch joined the west side wall. Prior 
to this operation being carried out, the site for the per- 
manent diversion of the main line was completed north- 
wards to the Redheugh bridge. In this section there is a 
steel girder over-bridge built of brickwork in cement, and 
carrying Derwentwater-road, a main artery leading from 
Gateshead to the west. This bridge had to be constructed 
in two halves, 20ft. wide, so as to accommodate public 
traffic ; whilst, in addition, a 2ft. 6in. water main supply 
pipe to Gateshead had to be carried. To the north of 
the Derwentwater-road bridge the old west railway slope 
was cut away and a retaining wall substituted—Fig. 6, 
page 31, and Fig. 38. This wall, built of brickwork on a 
curved batter, and averaging 21ft. high and 900ft. long, 
was completed in six weeks to coping level. At the north 
end of the wall the line is crossed by another main 
thoroughfare called Askew-road, over which the electric 
cars of the Gateshead Corporation travel on their journey 
to Dunston—Figs. 6 and 8, page 31, and Fig. 3. The 
contract plant for a new bridge, with steelwork girders 
and flooring on a heavy skew, was abandoned by the 
engineer in favour of preserving the existing bridge by 
underpinning the abutments to suit the mineral line 
levels, and, by cutting down the back of the existing west 
abutment and re-facing it with brickwork, a pier was 
formed to carry the new brick arch in conjunction with 
another new abutment, also built of brick. The south 
front of this bridge over the diverted main line consists 
of an ashlar arch on a skew of about 37 deg., with ring- 
heads built to the correct spiral courses. During the 
progress of the work a temporary diversion of the electric 
tramways had to be made, and the gas and water mains 
also were temporarily diverted and then replaced. About 
170 yards further north another main road—that leading 
ing from Gateshead to Newcastle by way of the Redheugh 
bridge—is encountered. At this place a steelwork bridge, 
with brick jack arches and concrete, was built, this design 
having been adopted on account of the limited head 
room, and an extra span was given, so as to afford direct 
connection into an adjoining colliery. One half of the 
old bridge was taken down, and road traffic carried tem- 
poraily on the other half, the footpath being partially 
corbelled out and carried on bearers to give a minimum 
of carriageway to suit the requirements of the municipal 
authorities of Gateshead. When the south half of the 
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The underpinning of the abutments at Askew and 


| Derwentwater bridges was carried out successfully, very 


heavy timbering being used. In the first-named the bulk 
of the work was done in concrete and the pinning up 
with wedge-shaped bricks, the average depth being 11ft. 
At the Derwentwater bridge the underpinning was done 
entirely in brickwork, the average height of the pin- 
ning being 18ft. The pits adopted in the first-named 
were each 6ft. long, and in the last-mentioned they 
were each 9ft. long, the respective widths being 10ft. and 
13ft. 

Owing to the position of the North-Eastern Rail- 
way main line relative to the contract as from 
Bensham Station northwards, and the density of traffic 
at this point, a considerable amount of Sunday 
labour was involved in the carrying out of the work. 
Both at Derwentwater and Redheugh-road bridges 
were existing stone arches that had to be dropped, and in 
both instances, owing to the exigencies of public traffic, 
the work had to be performed in two halves, and whilst 
the new structure was being put up the other half 
of the arch carried the public traffic, this necessi- 
tating no fewer than four distinct operations. ‘At 
the Askew-road bridge a portion 12 yards in length 
of the existing arch at the north end was also 
dropped. Explosives were used in only one of these 
operations, and even then only in small charges, as in 
such a thickly populated district the use of explosives to 
drop arches would have been attended with no little risk. 
The old arches were built of brick in Roman cement, with 
stone ring pens, and they were exceptionally hard. The 
method of dropping them was this :—A strip of brickwork 
from one springing to the other, and about two bricks 
wide, was cut out, dividing off the portion to be dropped 
from the portion to be left in. Above the springing line 
at one side several holes were then cut, and these were 
gradually increased in size towards each other until the 
arch was hanging on a few square inches of sectional 
area. In the case of the Derwentwater-road bridge, the 
arch, it is of interest to note, hung almost until the last 
brick had been reached. All this cutting out—except the 
longitudinal strip, the dropping of arch, and clearing of 
débris—had to be done on the Sundays, between the 
hours of 10.30 a.m. and 6.30 p.m., to suit the passage of 
trains, and in every case the work was successfully com- 
pleted within the time allotted. The heavy banks on the 
contract were a source of trouble, owing to the slipping 
of materials, particularly the one shown across the old 
clay-hole at 30 in Fig. 1. This bank, originally intended 
to have 14 to 1 slopes, has now material in it in excess of 
what would give 2 to 1 slopes, and is stiil settling. The 
quantity of material in the banks is very considerably 
in excess of the material obtained from the cuttings, the 
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Fig. 4—DUNSTON 


bridge was completed, the main line tratlic was diverted 
one Sunday at the Bensham Station, and joined up to the 
existing line again about 100 yards north of the Redheugh 
bridge. This necessitated considerable effort on the part 
of the contractors, as both ends could only be linked up 
on a Sunday, and then only between the hours of 
10 a.m. and 6 p.m., whilst the Redheugh Colliery sidings 
could not be disconnected before the Saturday evening, 
preparatory to the main line diversion. In addition, the 
entire stretch of the diversion—about half a mile in 
length—had to be top-ballasted and boxed up ready for 
the passing of trains after 6 p.m. on the Sunday in ques- 
tion. The main line having been turned into its new 
position with temporary connections at both ends 
admitted of progress being made with the work on the 
Dunston extension north of the tunnel, as the main line 
in its old position occupied the site to be used for the 
mineral line, with the difference that the latter would be 
at a much lower level, to allow of the former crossing 
over it at the previously-mentioned tunnel. The new 
lines, however, ultimately reach the same level a few 
yards north ot Redheugh-road Bridge, as the Dunston 
extension gradient is 1 in 66, whilst the main line consists 
of a series of flat gradients. 

It may be mentioned that in connection with the founda- 
tion excavation throughout the contract very bad material 
was in the great majority of cases encountered, necessitat- 
ing considerable increase not only in the depth and width of 
the foundations and concrete therein, but also inthe width 
of the superstructures. A bed of laminated clay over- 
lying hard boulder clay, forming a very treacherous 
combination as a slipping element, was met with in the 
excavation ; especially was this the case near the tunnel. 
The result was that both side walls were thickened, and a 
concrete invert put in the whole length of the tunnel, and 
it was also due to the same material and rotten rock with 
slimy backs and cracks that most of the retaining walls 
were strengthened by the engineer, and, where necessary, 
concrete foundations put in. 

The bridge over the river Team is carried on 12in. piles 


driven into hard material about 12 yards below ground, | 
and with a superstructure of concrete 6ft. thick at the top | 


of the piles. This bridge, and the one next to it, are 


higher than the ordinary bridge, as they are about 80ft. | 
above ground level. In bridges Nos. 2 and 4 very wide | 


foundations were necessary, as both are erected on the 
edge of a clay pit. As the work at No. 4 bridge proceeded, 
it was thought desirable, as a preventive of forward 
slipping towards the old clay-hole to put in three sets of 
steel rails, two to each set, bolted together aa ties from 
the concrete foundation in one abutment across to the 
concrete in the other abutment foundation through a 40ft. 
span. The result has proved eminently satisfactory, and 
no slipping movement has, up to the present, been noted. 
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excess being supplied by the contractors in colliery shale, 
refuse, and gas lime. In addition to the other work 
involved in the contract, there has been erected 
a large retaining wall, over 760ft. in length, which 
has been built in coursed masonry, of a maximum height 
of about 30ft. The wall was rendered necessary by an 
alteration of the approach to the new high-level bridge on 
the south side of the river Tyne, whereby the curve was 
flattened by the engineer from 10 chains to. 14 chains 
radius, giving a very much improved line through the 
junction crossings. A longitudinal section of the Dunston 
extension to Gateshead is shown in Fig. 4. The whole of 
the work was carried out to the designs and specifications 
of Mr. Charles A. Harrison, the chief engineer of the 
Northern section of the North-Eastern Railway, whose 
resident engineer was Mr Henry Dent, of Newcastle-on- 
Tyne. The work had been in hand continuously since 
March, 1903, the contractors having been Messrs. Easton, 
Gibb and Son, of Westminster. The completion of this 
new stretch of railway permits of the more convenient 
and economical working of coal tratlic consigned from 
the Northumberland and North-West Durham collieries 
for shipment at Sunderland and Tyne Dock, whilst it 
renders possible the introduction of a circular passenger 
service from Newcastle (Central), Scotswood, Blaydon, 
Dunston, and Gateshead, thus opening up the district 
around Dunston, which has previously not been supplied 
with convenient railway facilities. 








ENGINEERING IN THE UNITED STATES IN 1906. 
No. I. 

In a country so large as the United States, and having 
such a remarkable and rapid development, the wide 
range and varied character of the work of the engineer, 
during even one year, can barely be reviewed or sum- 
marised within available space, more especially when the 
year is of suzh activity as that of 1906. However, it is 
intended to note very briefly some of the main directions of 
development, and some of the principal enterprises in 
which progress has been made during the past twelve 
months. 

In constructive lines, a feature of development is the 
great extent to which high-class engineers have gone 
into the contracting business, and not as contractors 
only, but as “engineer contractors,” undertaking both 
the design and execution of large works. Such a firm, 


| of course, requires a large staff of engineers skilled in 


the practice of the various branches of the profession, 
and also of commercial officers to attend to the purchas- 
ing and accounting sides of the business. These latter 
departments are of special importance, since a large pro- 


portion of such contracts are undertaken on the basis of 
payment by “ cost plus a fixed sum,” or “cost plus a per- 
centage.” - - Speed, economy, and quality of work are 
believed to be ensured under this system. Thus, large 
factories have _been- built and equipped in fifty to sixty- 
five days, while an entirely new. town with a complete 
paper-making- works and a 2000ft. concrete dam was 
begun and finished within eight months. In destructive 
lines the -original .Ferris wheel, -250ft. diameter, and 
weighing 4300 tons, has been blown up—or down—for 
scrap, sharing its fate with the more recent Earl’s Court 
wheel and the Wembly tower. 

Railways.—The railway system now aggregates over 
220,000 mules of railway, with earnings averaging £2108 
per mile, and working expenses averaging £1393 per mile. 
‘ne year has been notable for the commencement of 
some notable lines—the Chicago, Milwaukee, and Saint 
Paul Kailway's extension for 1500 miles from Dakota to 
the Pacitic Coast at Seattle, and the Western Pacific 
Railway of 920 miles to compete with the Southern 
Pacific Railway “ monopoly” line from Salt Lake City 
across the Rockies to the Pacific at San Francisco. The 
Atchison, Topeka and Santa Fe Railway has linked up 
some of the lines of its system to form an alternative 
route between the Missouri River and the Pacific Coast, 
2100 miles. In principle it resembles the new Great 
Western Railway line between Reading and Taunton, but 
while this English line is about 130 miles in length, its 
American rival is 760 miles long. The great advantage 
of this new line is in avoiding the mountain ranges, the 
maximum elevation being 6490ft., as against 7608ft., while 
the maximum gradients are 1 in 100, as against 1 in 66 
on the older line. Work has progressed on the new direct 
railway from Kansas City to a new port on the Pacific Coast 
of Mexico—the Kansas City, Mex:co and Orient Railway. 
In Mexico the Mexican Central Railway is pushing its 
extension through mountainous country to the Pacific 
Coast port of Manzanilla, and 8. Pearson and Son have 
practically completed the two harbours of the Tehuan- 
tepec Interoceanic Railway, with the reconstruction of 
the line on a substantial basis. In Canada work has pro- 
g.iessed on the new transcontinental line of the Giand 
‘Trunk Pacific Railway, which is being built jointly by 
the Government and the old Grand Trunk Raiiway. 
The Canadian Pacific Railway and the Canadian 
Northern Kailway have also been building many 
important new lines and improvements to existing 
lines. In the eastern part of the United States there 
has been the construction of new and costly lines built 
by certain companies to run in parallel with their own 
older lines, giving a relief to the congestion of trattic, and 
affording better gradients and other advantages. ‘Lhe 
improvements in the way of reducing gradients, buildmg 
new stations and terminals, and goods yards, &c., to 
facilitate traffic, are so numerous and widespread that 
nothing more can be done than to call attention to 
them. 

The conversion of the New York Central Railway to 
electric traction for its entire trattic within 30 miles of 
New York is approaching completion, while plans are 
being perfected for the electric working of the new under- 
ground entrance of the Pennsylvania Klectric Railway 
to New York. Apart from these and a few other similar 
special cases, there is little in view in the way of the 
“electrification”? of steam railways. Elevated railways 
have been built in Philadelphia and Boston; while New 
York, Kostun and Philadelpnia are spending vast sums 
on shallow subways for wamway lines and ior train 
service. At New York, indeed, 16 is proposed to spend 
£25,000,00U in extensions. Chicago has seen the com- 
pletion and opening of a forty-mile tunnel system, 27ft. 
below the surface, forming a rectangular network follow- 
ing the lines of the streets. The tunnels are egg-shaped 
641t. by 7ft., with single lines of 24in. gauge; they are uot 
tor passenger service, but electric locomotives handle 
traius with mails, newspapers, parcels, goods, coal, &v., 
between the railways, passenger and goods stations, 
wholesale houses, warehouses, post-ofives, newspaper 
ottices, &c. A shallow subway system for tramways is 
also projected, in order to relieve the congestion ot traftic 
on the wain streets. 

In electric railways of the cross-country or inter-urban 
class there has been immense development. Many of 
the lines are very substantially built, and operate trains at 
high speeds. Not a few of the lines are over 100 miles in 
length, and many connecting lines are worked as through 
routes. Sleeping cars have been put on some of these 
lines, but only experimentally as yet.. The cars are 56ft. 
long, with berths for twenty passengers; they weigh 
about 45 tons, and can run at 60 to 70 miles an hour. 
The 106-mile line of the Spokane and Inland Railway is 
peculiar in using 6600-voit alternating current in the 
open country, 700-volt alternating current in the smaii 
towns along the route, and 60U-volt direct current on the 
Spokane tramways. A pantagraph with contact bow is 
used for the 6600-volt lines, and a trolley wheel and pole 
for the others. Some half a dozen single-phase haes 
have been built. The electrification of stea.n railways 
has been noted above, but reference may be made heve 
to the use of electricity in the St. Clair submarine 
tunnel of the Grand Trunk Railway between the United 
States and Canada. It is 6032ft. long, 19ft. diameter, 
with gradients of 1 in 50, and several accidents have 
occurred in running with steam locomotives, due to 
faulty ventilation. ‘lhe tunnel and approaches—19,3506.. 
—including yards, are being equipped for the 33UU-volt 
alternating current single-phase system. The six loco- 
motives of 62 tons each, on six wheels, will be coupled in 
pairs, each pair or unit capable of handling a luUU-ton 
train on the gradients. Transformers on the locomotives 
will reduce the current te 250 volts for the motors. 
Wild schemes for “straight line” electric railways 
between New York and Chicago, with trains to run at 
80 to 100 miles an hour, are being promoted for the 
benefit.of—the promoters, but are not exploited with 
any idea of construction. 








Street and suburban tramways aggregate about 35,000 
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miles, nearly 30,000 operated by electricity, and the 
balance by cables, steam locomotives, and horses. 
cable is now practically obsolete, and after being retained 
on some lines in Chicago until it was hopelessly out ot 
date, was finally and totally abandoned there in 1906, 
electric traction being substituted. The trolley systeu 
is used almost exclusiveiy, New York and Washiagton 
ing the only cities in which the electric conduit system 
is used. Send. 

Bridges.—At New York the contract was let at about 
£1,300,000 for the superstructure of the Manhattan 
bridge, the third suspension bridge over the East River. 
The foundations were completed some time ago, but the 
superstructure has been delayed, partly by an attempt to 
secure the adoption of chains—or “ eye-bars ’—instead 
vf wire cables, and partly by litigation over the terms of 
the specifications regarding the quality of steel to be used. 
The bridge will be 2920ft. between anchorages, with a 
main span of 1475ft., carried by four cables 2V4in. 
diameter. It will have roadways, footways, and lines of 
rails for street tramways and eievated railways. Work 
has progressed in the anchor spans of the Biackwells 
Island cantilever bridge at New York and the great St./ 
Lawrence River bridge near Quebec, the latter having a 
channel span of 180Uft., 150ft. above the water.: Both of 
these are railway bridges, but will probably have road- 
ways also. Another great bridge is proposed across the 
Mississippi River, just above New Orleans, but though 
plans have been made, it is only in the embryonic stage. 
‘here must not be more than one pier in the river, the 
channel spans must be at least 1000/t., and the headway 
85ft., as required by the Government authorities. A 
bridge tocarry an electric railway over the Koyal Gorge 
in Colorado will have the great height of 268Uft. above 
the water; the span is only 230ft., and the gorge narrows 
to 40ft. at the bottom. 

The largest concrete arch bridge in the world is that 
built in 1906 at Walnut-lane, Philadelphia; it has a span of 
233ft. and a rise of 73ft. The two arch ribs carry trans- 
verse spandril arches supporting the floor. There are five 
approach spans. Some of the many arches built of 
reinforced concrete are very flat; one, of 92ft. clear span, 
has a rise of only 9ft.; this has steel hinges at the crown 
and haunches. Another, of 146ft. span, has a rise of 18ft. 
A novel idea in bridge construction was the building of an 
arch bridge with ribs of concrete, voussoirs of trough 
shape, and erecting each half of the arch as a cantilever, 
temporarily anchored by steel rods led to a gallows frame 
on the pier. The arch being completed and the rods 
removed, the ribs were filled with concrete. This bridge 
is for an electric railway, and has four arches of 874ft. 
clear span. 

Tunnels.—The greatest tunnelling work has been in 
connection with the submarine tunnels under the 
Hudson River and East River at New York. There are 
eighteen tubes in all, some completed and all the others 
more orless advanced. All have the cast iron segmental 
form of lining. Under the Hudson River there will be 
six tubes, as 1ollows:—(1) Two to bring the Pennsylvania 
Railroad into its new underground station; the sub- 
marine portions are 6000ft. long, and 19ft. diameter. Their 
headings met in September and October, and in one case 
the variation of the engineers’ lines was only ,in. They 
are 90ft. below the water, and 25ft. below the river bed; 
special bottom segments allow of driving steel piles 15ft. 
apart to support the tunnels in the soft mud, and so pre- 
vent disturbance from vibrations due to heavy trains. ‘lhe 
approaches will include two-track to four-track arched 
tunnels with concrete lining. (2) Two tubes 51U0ft. long, 
15ft. 3in. diameter, for the New York and Jersey Raul- 
way. (3) Two similar tubes for the Hudson and Man- 
hattan Railway. These two railways are in the same in- 
terests, and the two pairs of tubes will be connected at 
the New York end by an underground line; they will be 
operated as underground tramways. The tubes under 
the East River are as follows :—(1) Two tubes 15ft. 6in. 
diameter and 7000ft. long at the south end of New York 
Island, for the Rapid Transit Commission, connecting the 
underground lines or subways of New York and Brooklyn; 
(2) two tunnels of the same diameter and 17,000ft. long, from 
Forty-second-street under the river and under Long Island 
City; these are for the New York and Long Island Rail- 
way; (3) four. tubes of 19ft. diameter, 70U0ft. long, for 
the Pennsylvania Railroad. This railway will cross under 
the Hudson River by two tubes, pass under the city, 
where a monster railway station is being built below and 
above ground, and then on under the East River by four 
tubes, rising to the surface to connect with goods yards 
and steamship piers in Long Island City. Several of 
these tubes are being built by 8. Pearson and Son, Limited, 
of London. 

At Detroit the Michigan Central Railway has com- 
menced a tunnel 7860ft. long to supersede its train ferries ; 
the total length with approaches will be 13,000ft. The 


submarine section will be 2650ft. long, with two single- | 


track tubes 18ft. diameter.. Instead of being “‘ tunnelled,” 
however, the submarine section will be formed by tioating 
lengths of the tubes: into place and sinking them in a 
dreaged trench; they will rest on a framework of steel 
joists upon piles, and will be buried in concrete. At 
chicago there is the unusual work of lowering three 
tunnels which pass under the Chicago River. The Govern- 
nent demands a greater depth for navigation, and the 
tramway tunnels must be lowered. The side walls are 
being underpinned and strengthened to carry transverse 
steel girders resting in holes cut in the wail; concrete 
arches are built between the beams and covered with 
concrete and waterproofing. Dredgers will then knock 
off the old roofs, and the work of rebuilding the floor at 
a lower level and carrying down the side walls will 
proceed at leisure. In mountain tunnelling the Denver, 
North-Western and Pacitic Railway. will build a tunnel 
6} miles long, at an elevation of YOOO0ft. above the sea, 
and at a cost of about £1,000,000. An irrigation tunnel 
six miles long is also being built in Colorado. 
Canals.—Work has progressed favourably on the 
Panama Canal, both with re,ard to organisation and con- 
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struction, and the President’s visit to the works will 
probably increase the rate of progress, in spite of the 
various difficuities, natural and obstructive. An interesting 
feature is that tenders have been invited from associations 
of contractors wealthy to undertake such a stupen- 
dous work. If this plan is carried out the Government will 
supply materials and machinery, and the contractor will 
supply and direct the men. The tenders are to be made 
in w percentage of profit upon the estimated cost, the 
contractor being paid the real cost plus his profit per- 
centage, with a bonus or penalty for expedition or delay. 
A ship canal with 22ft. of water is proposed in Canada, 
to connect Georgian Bay with the St. Lawrence, and so 
facilitate the lake tratlic ; the cost is put at £25,000,000. 
In the United States very littie is being done in canal 
work ; the New York State barge canal is progressing, 
but is not regarded with much enthusiasm, and a ship 
canal from Pittsburg north to Lake Erie is projected, su 
that the iron ore to, and coal from, the Pittspurg district 
can be transported by the lake steamers, instead of being 
transferred from wagon to vessels, or. vice versd, at the 
several ports. The canal of the Sault Sainte Marie at 
the head of the Great Lakes is to have a third lock on 
account of the enormous tratlic ; this will be 1350ft. long 
and 80ft. wide, with 25ft. of water on the sill. During 
1906 about 5U,000,000 tons of goods passed “ the Soo"— 
as this place is colloquially termed ; 60 per cent. of this 
being iron ore. In smaller work, a number of important 
irrigation canals are under construction. 

Rivers and harbours.—A “waterway” or canalised 
river channel is proposed to extend tae Chicago Drainage 
Canal to the Mississippi River for navigation ; the depth 
of water would be i4ft. or 21ft.. Numerous river 
improvement works are being carried out by the Govern- 
ment, and a large dam and lock on the Ohiv Kiver, below 
Cincinnati, will give permanent navigation above this 
point, providing tor a very heavy traltic, especially in 
coal. Most ot the large ocean harbours have improve- 
ments under way, Mainly by the Government, and u new 
Pacific coast port has been established at San Pedro, the 
outer bay being converted into a safe harbour by a stone 
breakwater 90U0ft. long, costing about £1,000,000. At 
New York a 4Uft. channel, seven mules long, is beingdredged 
through the bay to the open sea, and at Soston a channel 
with a depth ot 35ft. at low water is also being dredged. 

Irrigatwon and drainage.—The magnitude ot the 
Government projects for the irrigation of arid regions is 
shown by the fact that over 1,0UU,000 acres are laid out 
for irrigation. Some 800 miles of canals and ditches and 
six miles of tunnels have been completed, while over 
1U,000 men are at work under 400 engineers and super- 
intendents. whe twenty-three enterprises now under way 
will cost some £8,000,U00, and a number of these wiil 
supply water in 1907 ; but the entire scheme will involve 
at least £20,000,000. T'he Gunnison. Kiver is being 
dammed, and its waters will be diverted into another 
valley by a six-mile tunnel 10it. by 12ft. under the 
separating mountain range. Drainage schemes are of a 
minor and local character, but inciude a number of 
important works for reclaiming marsh lands. 

DVams.— Of the numerous dams on the irngation works 
the largest will be the Roosevelt Dam, in Arizona. This 
wil be 284ft. high, 280ft. wide at the base, and 70Oft. 
long on top, forming a reservoir of 1,800,000 acre-feet in 
capacity. ‘he Kio Grande Dam will be 225ft. high, 120:t. 
wide at the base, 20ft. wide on top, and 1150it. long on 
top; it will form a reservoir of 2,000,000 acre-feet, said to 
be the largest artificial lake in the world. . Both of these 
great dams are well under way. Some water supply 
dams are noted later in connection with sanitary engineer- 
ing. A curious movable dam is being built to control 
the flow of water in the water-power extension of the 
Chicago Drainage Canal. It is a great steel gate, 185ft. 
long and 30ft. high, built up of horizontal and vertical 
girders carrying a steel plate facing, with sluice gates in 
this face. ‘he dam or gate turns on a bottom pivot 
in the middle of the floor of the canal, and a top pivot 
carried by a bridge over the canal. It will be operated 
by electricity. 

Butldings.—The buildings of most engineering interest, 
probably, are the monumental railway stations at New 
York—two stations—and Washington. At Chicago, 
also, the Chicago and North-Western Railway is to build 
a very fine new terminus costing over £1,000,000. Ke- 
inforced concrete continues to grow in favour for buildings 
large and small. Unfortunately, it is so easily used that 
inexperienced and incompetent men—designers, builders, 
and workmen—have engaged in it, with the result that 
several buildings have collapsed, causing some general 
prejudice against a really excellent system of conustruc- 
tion. To many men any mixture of stone or gravel with 
sand and cement is “concrete,” regardless of propor- 
tions or the methods of mixing and handling. ‘the 
American Society of Civil Engineers has this year com- 
pleted an enlargement of its handsome headquarters 
building, while the engineering building—to be occupied 
by a number of other technical associations—has been 
practically completed. At New York there is actually 
under way a 42-storey building; it will be 2U0ft. 
by 120ft., but the maim portion will be only fourteen 
stories high. A tower 651t. square will have forty-two 
stories, and will be served by sixteen litts having a speed 
of 600ft. per minute. On the other hand, a neighbouring 
32-storey building will have almost the entire structure 
carried to full height, or to twenty-five stories; its total 
height will be 4861t. above the street. In both cases the 
foundations are sunk 75ft. or 80ft. to solid rock by 
pneumatic caissons forming massive concrete piers. 

Water supply and purification.—At New York an 
entirely new source of supply is to be obtained in 
the Catskill. Mountains at a cost of : £82,000,000. 
The first contracts have been let for the great 
aqueduct, 80 miles long, which will be partly in tunnel 
and partly a concrete conduit in cuttings or embedded in 
great embankments; the main section is 17{t. high and 
18ft. 4in. wide, with radii of 6ft. 4in. for the roof, 2sft. for 
the sides, and 82ft. for the invert. The capacity will be 





500 million gallons per day. This will take five years to 
build to the Croton reservoir system, and it will be 
another five years before more water can be delivered to 
the city than can be delivered through the existing aque 
ducts. The present daily consumption is 820 willion 
gallons, nearly all of which is from the Croton system. 
it is estimated that the average per capita consumption 
of 138 gallons will be increaseu to 143 by 1910, anu 155 
by 1915, when the population will be about 3,265,000, and 
the average daily cohsumption about 500,000,000 galions, 
In 1906 the great Crotoa dam, commenced in 1892, was 
completed; it is of stone masonry, 297ft. high, zO06fe. 
wide at the base, and 1600ft. long, including a waste weir 
of 1000ft. In 1906, also, the contract was let for the dau 
of the Croton Falls reservoir, 165fc. high, 1700ft. long, 
with a 700ft. waste weir; the cost is to be £600,000, anu 
the work is to be completed within thirty-two mnths. 
The filter plant of Philadelphia, over the construction ot 
which there have been so many scandals, was put in ser- 
vice in November; it has a capacity of 40,000,000 gallons 
per day. At Bultimore the protecuon of the watershed 
anda prolonged period of sedimentatiun are relied upon 
for purity, the water standing 26 to 40 days in the reser- 
voirs berore being used. At Washington a 75,000,000 
gallon slow sand hitration plant has been put in service ; 
a typhoid epidemic has caused coniplaint unat it is ineffec- 
tive, but investigation traces the disease to other causes 
than the water supply. ‘The water is pumped to 
covered filters, and thence flows to a 14,000,000 gallon 
reservoir. 

The water filtration plant for Pittsburg is one of the 
largest public works now under construction in the 
United States. There are 46 covered tilters, each of one 
acre in area‘and 3,000,000 gallons daily capacity; there 
are two 65,000,000. gallon sedimentation busins, a 
20,000,000 gallon receiving basin, and a 45,000,400 gallon 
filtered water reservoir. ‘wo 6{t. steel pipes carry the water 
from the plant under the river to a city pumping station 
with two 150,000,000 gallon pumps.. At Cinciunati tho 
new waterworks are ready to supply 120,000,0L0 gallons 
daily, but the filtration works are nut yet completed. The 
supply is taken from the Ohio River by an intake shaft 
and 7ft. tunnel, terminating in the pumping station, with 
four 30,000,0UU-gallon triple-expansion engines. ‘There 
are two settling reservoirs of 158 and 187 million gallons, 
three 10-million gallon settling reservoirs, twenty-eight 
filters for four miluon gallons daily, and a storage reservoir 
of 18 million gallons. A 1lUft. tunnel, 44 miles long, leads 
to the city pumping station, with eight 25-million and 
four 12-muilion gailon pumps. At New Orleans an exper1- 
mental plant of 100,0u0 guilons daily.capacity has been 
in operation for a year, treating Mississippi Kiver water 
by sand filtration and chemical! precipitauon. The prin- 
cipal troyble *s from suspended jnatver, much. of which 
is depositet Wy" *ngie sedmmentation.. ‘he contracts 
have been let tor two filtration plants of 4U-million and 
four-million gallons capacity, the latter being for the 
isolated district on the west side of the river. 

Among the largest water supply projects is that of Los 
Angeles, which proposes to bring water from the Owens 
River by a 240-mile conduit at a cost of £4,000,000. The 
ditference in elevation between the city and the supply 
is 3500ft., and 80,000 horse-power will be developed_by u 
hydro-electric plant. ‘he pepulation of this city uas 
increased from 50,000 in 1890 to 250,000 in 19Uv. At 
Kansas City a water tunnel 8{t. diameter and 1150it. 
long between shore shafts :s being driven under the Kaw 
River as a substitute for a briage carrying the supply 
mains. At Chicago another intake tunnel is to be built, 
extending 2} miles under the bed of Lake Michigan and 
terminating 1n a vertical intake shaft surmounted by a 
pier; it will be 14ft. diameter, with a capacity of 
300 million gallons per day. Its shore end will connect 
with a pumping station aud with three 9tt. tunnels ex- 
tending under the city. At Rochester a steel tank or 
reservulr was built on account of soil unfavourable to 
ordinary reservoir work; it is 150ft. diameter and 20ft. 
high, of 2,650,000 gallons capacity. It is stiffened by 
outside braces or buttress girders and by a lattice girder 
ring at the top. There has been a marked development 
in the use of copper sulphate to kill germs and vegetable 
growths in reservoirs, while in many States a careful 
investigation ot the water supply resources has been 
undertaken. 

Sewerage.—The septic tank with plain sedimentation, 
and the percolating tilter as a possible alternative, ace 
making rapid headway in the United States. It has been 
adopted for the large cities of Baltimore, Columbus, and 
Paterson. At Baiuimore, a board of engineers has recom- 
mended septic tanks and percolating filters, with supple- 
mentary settling and intermittent filtration. The cost tur a 
plant of 75,000,000 gallons daily will be £750,000, and the 
annual cost of operation £38,0U0" An experimental plant 
has been built for testing the characteristics of the sewage ; 
it comprises a septic tank 38Oft. by 10ft. by Sft., two per- 
colating filters of six beds each, and six sedimentation 
chambers. The plant at Columbus will be for treating 
20,000,000 gallons daily, and the investigations showeu 
the necessity of :douole treatment—preliminary and 
finishing. 

The New Orleans sewerage system was completed in 
1906, the sewerage being pumped into the Mississippi 
River below the city. ‘Ine new water and sewerage 
systems. cost £5,000,000. At Washington also the sewage 
is taken by a new iatercepting sewer system to a pump- 
ing station and discharged into the Potomac River, which 
furnishes sufticient water for dilution to an inottensive 
condition. A future system of treatment, however, is 
being investigated. At Chicago a pumping plant of 
16,000,000 galions capacity has been pub in operation to 
puinp sewage and lake water into the ‘’hirty-uinth-street 
outfall tunnel. In litigation the Courts have in 1906 refused 
to re-open the case decided against the Glover septic 
tank patents in 1904, and have rejected the claim of the 
city of St. Louis that its public’ health was affected by 
sewage from Chicago, after some 800 miles of travel and 
dilution in canal and rivers, 
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AN ELECTRICALLY-DRIVEN CYCLE FACTORY. 
No. I. 

Acreat deal hasbeen written respecting the best and most 
economical way-of driving workshops. The writers have 
generally dealt with the subject with a view to comparing 
the advantages or otherwise of the use of steam, electri- 
city, or gas power in newly-installed works. But withthe 


Fig. i-OVERHEAD MOTCRS 


prevailing increase in the utilisation of power supplied by 
municipal bodies another side of the subject is presented, 
and the question which is brought to the fore is: ‘‘ When 
does it pay to abolish private- power installations and-take 
energy from large centres of supply?” The question 
cannot be answered ofthand, for numerous considerations 
are liable to affect the argument. Municipalities are now 
threatening small steam power plants with extinction by 
supplying coal gas and electriccurrent at tempting prices. | 
In the case of gas the use of-engines is necessary to gene- 
rate power, but in the latter event it is only necessary 
to install electric motors wherever required. 
sometimes done on the hire system, without a large capital 
expenditure. In Coventry, where the motor car industry | 
is developing so rapidly, every inducement is he!d out to 
consumers Of electric current in this way, and with newly- 
formed manufacturing concerns the temptation to avoid 
expenditure on power plant at the outset is one not easy to 
withstand. - In Birmingham the Corporation is supplying 
gas for power purposes at the very low rate of 1s. 6d. per 
1000 cubic feet, but it is also able to sell electricity at a 
price which compares very favourably with that of 
gas. Now, there are many old-established works in Bir- 
mingham in which floor space is at a premium, and exten- | 
sions are difficult to carry out owing to the want of land. 
The Birmingham works of the well-known cycle manv- | 
facturing firm, Rudge, Whitworth and Co., Limited, which | 
are situated in Rea-street South, form a case of this sort. | 
This factory finds employment for between 600 and 700 | 
workpeople, and covers an area of 41,000 square feet. It | 
is devoted entirely to the production of the small but vital | 
parts of bicycles, such as hubs, pedals, chain wheels, free | 
wheel mechanism, brake work, and the sheet metal junc- | 
tion pieces, of which the company has made such a special 
feature. In ail of these parts, castings and forgings are | 
things .of the past, sheet steel having displaced them | 
entirely, and the operations necessary for the transforma- 
tion of the blanks into the desired forms are carried out | 
chiefly in presses in the most cunning manner. 
By the courtesy of Mr. H. Pedley, the works manager, | 
we are enabled to place before our readers some illustra- | 
tions of the process of pressing, which we feel sure will 
be perused with interest. Before doing so, however, we | 
ought to allude to the power plant. Until recently the 
power for driving all the machinery was derived from | 
five gas engines, aggregating 275 to 300 brake horse- | 
power. These occupied a considerable amount: of floor | 
space, which was badly needed for manufacturing opera- 
tions, and were insufficient for the recently increased | 


output. In addition to the floor space occupied by the | 


This can be | 


| 


and these are operated at a pressure of 440 volts. In order | in case of a fire it can be easily reached, preventing acci- 
to ascertain the sizes of motor most suitable for the different dents from shock to firemen. The main distributing switch- 
departments a geared test motor was used, temporary | board is placed on the ground floor in a central position, 
wires being used to convey the current, while an ammeter | and the cables are carried to the sub-distribution boards. 
in circuit enabled the power required to be ascertained. | The switchboard consists of aseparate slate panels in angle 
This system was adopted throughout the whole works, | iron framing fitted with single-pole 700 ampéres traction 
with the result that the change from gas engines to | type switches and Peard fuses. The main board is also 
electric motors was carried out’in three months without | fitted with bus bar, with 250 ampéres distribution section 
: | switches, and are fuses enclosed in a case with a plate- 

| glass partition, making it impossible for the attendant to 
| bring opposite poles into contact. The sub-distribution 
boards, with the exception of that on the ground floor, 
| are arranged so that all main cables are carried to them 
| in a vegtical line, avoiding bends in the cables—which is 
important in large conductors—and shortening the 
lengths, The sub-distributign boards are somewhat similar 
to the above. All mains are carried in screwed tubing, 
which forms a continuous “earth.” The motor panels are 





Fig. 3—MOTOR DRIVE IN TOOL SHOP 


| of the standard pattern made by Electromotors, Limited, 
|and consist of two cast iron angle frames, on which are 
| mounted a double-pole switch and fuse in a cast iron 
| case, together with a totally enclosed starting switch. 
| No slate is used in these panels, except on the face of the 
| starter. 
| The motors are of the latest semi-enclosed type, and of 
| two or three sizes. All parts of each size are inter- 
any stoppage of the works whatever. We are enabled | changeable. They have an improved form of brush- 
to give a number of illustrations—Figs. 1 to 6—which | holder, and a large perforated shutter over the commu- 
show how ingeniously the motors have been applied to/tator. On page 33 is given a number of diagrams of 
their-different: purposes; with a view to economising floor | horse-power time curves which have been placed-at our 
space and minimising the lengths of belting and shafting | disposal by Messrs. Rudge-Whitworth. These are largely 
required. | self-explanatory, but it will be observed that the test of 
It will be observed that the driving of the whole factory ! the motors is severe, as the works are run on two shifts, 
has been split up so as to be dealt with by small_units, each day’s operations extending over twenty-two hours, 


IN PRESS SHOP 








Fig. 2-MOTOR CARRIED ON OVERHEAD STAGING 


engines, there was*also a certain amount lost in providing | and thus any department can be driven in accordance | exclusive of meal times. The records say much for the design 
openings in the floors for the belt drives. It was con- | with the amount of work that it has to perform. In| and construction of the motors, as we are informed that 


sequently decided to replace all the engines by electric | this way, too, stoppages for slight repairs are circum- 
motors, driven by current supplied by the Birmingham | scribed. Whenever possible, the motors, varying in size 
Corporation. Twenty-three direct-current electric motors, | between~10-and-20 horse-power, are secured to the ceil- | 
aggregating 352 horse-power, have been supplied and | ings or walls. | 


| they have not been specially wound for this installation. 
It will be seen that the press shop—driven by three 
20 horse-power motors—contains twenty-two presses of 
various sizes, in addition to a pump and two fans; the 


The main switch off the Corporation 


fitted by Electromotors, Limited, Openshaw, Manchester, | mains is close to the main door of the building, so that | assembling shop, driven by a 10 horse-power motor, con- 
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tains four fans, nine cutting-out presses, and a double- 
headed emery grinder; the mopping shop, containing 
t welve double-headed spindles and two 24in. fans, is 
driven by a 20 horse-power motor; the turning shop 
contains 52 machine tools, including 6in. and Tin. lathes, 
three din. fans, and 10 ewt. goods lift, all driven from a 
10 horse-power motor; the polishing shop requires three 
20 horse-power motors and one 10 horse-power motor, 
and contains four special polishing machines each having 
four heads—these being all driven by one 20 horse-power 


Fig. 4-ELECTRIC OVERHEAD DRIVE 


motor—nine double-ended polishing spindles, twenty-five | 
single-ended spindles driven by another 20 horse-power | 
motor, seventeen double-ended polishing spindles, and | 


two emery grinders, driven by a third 20 horse-power 


motor; and, finally, a group of six double-ended polishing | 


spindles for which a 10 horse-power motor is provided ; 
the tool room only requires two 7$ horse-power motors 
for forty-six machine tools. 
an increased output of between 10 and 15 per cent. in 
the first week that electric power was utilised. The com- 
parative costs of driving by gas engines and electric 
motors cannot be ascertained accurately in horse-power 
hours, but the cost for power on the basis of wages paid has 
been estimated at 6°44 per cent. for gas, against 6°67 pe 
cent. for current. The latter costs 1°045d. per unit, and 
the cost of gas is based on a mean between 1s. 10d. per 
1000 cubic feet and 2s. 3d. per 1000 cubic feet. 

The plating shop employs twenty-five plating vats, 


and the firm’s latest developments—consisting of keeping | 
the solution in motion by means ofa propeller—is rapidly | 


being installed,a number of trial vats having given 
excellent results. The advantages of this system are 


It was found that there was | 


machine tools. Here fifty men make all the tools, 
gauges, «c., which are required by the 600 hands in other | 
departments. A section of the tool-room, separated from | 
the fine machine tools by a glass screen or partition, | 
contains a number of grinding machines for grinding the | 
various milling and other cutters which are used. The | 
Reinecker lathe is used for backing off milling cutters, | 
and a group of Brainard and Cincinnati universal milling | 
machines is employed. A special machine, with two | 
vertical spindles placed above and below a universal | 


going load, and was, in fact, deeper in the water than 
when undergoing her preliminary trials; so that the 
results attained may be looked upon as eminently 
successful. These trials were fully reported in Tux 
I.NGINEER of October 12th. 

The next event of importance in connection with the 
progress of warship construction in the Royal dockyards 
was the launch, which took place at Chatham on Septem- 
ber 20th of the first-class cruiser Shannon, which is the 
longest vessel ever built at that dockyard, the slipway 
having had to be lengthened to accommodate her. The 


| launching weight of this ship was 7700 tons, but with 





scarcely a second’s delay on the release of the dog-shores 
she commenced t9 slide down the ways into the water. 
There being no other ship in course of construction at 
Chatham, the propelling machinery cf the Shannon, which 
is being supplied by Messrs. Humphrys, Tennant and Co., 
of Deptford, being well advanced at the time of her launch, 
a large portion of it being then delivered at the dockyard, 
the work of completing the vessel will be rapidly pushed 
forward. 


The only vessel now in the “ building” stage in any of 


| the Royal dockyards is the armoured cruiser Defence at 


Pembroke, of which the whole of the plating is now com- 


| pleted, and the vessel well advanced internally towards 





| the launching stage. It is worthy of note that as soon as 


the framing of this ship was completed and ready for 
plating, this part of the work was mainly accomplished 
by a squad of five shipwrights and three apprentices in 
twelve months and three weeks. This smartness in the 
execution of work is, without doubt, due to the fact 
that at Pembroke Dockyard every effort is made to 
ensure that work taken in hand shall, if possible, be com- 
pleted by the same men who commenced it, its cost 
oeing materially increased as the result of changes in the 
men on particular branches of work. 

The construction of the two battleships of the Dread- 


| nought class to be built in the Royal dockyards having 
| been determined, the first of the pair, which is to be built 
| at Portsmouth, and is to be called the Bellerophon, was 


IN MACHINE SHOP 


table, is used for machining out dies and other press 
tools. With the more important shops we shall deal | 
next week. 








officially commenced on the 3rd of last month, although 
a good deal of the preliminary work had already been done. 


| Work on her will now be steadily proceeded with, but no 
| special effort will be made. 


The sister ship, the Teme- 


| raire, to be built at Devonport, is now laid down offi- 
| cially, and material to be built into her is continually 
| accumulating. 


January Ist, 1907, was, however, generally 


| regarded as the date on which the actual building would 


| PROGRESS OF WARSHIPS AND MACHINERY | 


| material would be ready for working into her hull that 


UNDER CONSTRUCTION IN ENGLAND. 
In THe Enetnerr of the 6th of last July, and in an | 
article under the above heading, we recorded the fact | 


| that the most notable event in the previous six months | 


in warship construction was the launch of the Dread- 
nought from Portsmouth Dockyard. Since then she has 
been completed and commissioned. Her preliminary 
trials took place in the first week in October, and proved | 
highly satisfactory in spite cf heavy weather. The great | 


| vessel proved herself a good sea boat, and steered with | 
her twin rudders remarkably well, the runs being a 


decided success for the turbine engines. On the official 
thirty hours’ runs, at four-fifths of the power of her | 
engines, the mean speed attained was 19°5 knots per | 
hour, portions of the run having been done at 21 knots, in 




















| and 


commence, and by that time it was to be assumed so much 


her construction in its early stages would be rapid. The 
vessel was some time ago laid off on the mould- 
loft floor at the dockyard, but great secrecy is being 
preserved as to her design. The third new battleship of 
the Dreadnought type will be called the Superb. She 
is to be put in hand with as little delay as possible, but is 
to be built by private contract; tenders for her con- 
struction were asked of eight warship building firms, 
four of which were Scotch and four Iinglish, and it has 
recently been made public that she will be built at 
Elswick. She will, however, be a sister ship to the two 
to be built in the Royal dockyards. 

Orders for armour plate for the three battleships above 
mentioned have already been given to John Brown and 
Co., of Clydebank; Cammell, Laird and Co., of Birken- 
head; and Vickers, Sons and Maxim, of Sheffield and 

Jarrow ; aggregating in value nearly a million sterling, 
the delivery to extend over two years. The remainder of 
the armour required—in value about half a million—will 
be entrusted for production to Sir W. G. Armstrong, 


| Whitworth and Co., and W. Beardmore and Co. 


Of the vessels reported as being completed in our last 
record of progress, the battleships Britannia and Hibernia, 


| and the cruiser Minotaur, have gone into the Dockyard 


Reserve; the battleship Africa has been commissioned, 


and is now in port at Chatham. 


In the private shipyards and engine works in England 


| doing warship work, we find that since the end of last 


June, at the works of Sir W. G. Armstrong, Whitworth 
Co., at Elswick, the first-class armoured cruiser 
Achilles, built for the British Government, has undergone 


| her official trials, and is now being completed; that the 
| steel work of the first-class 33-knot ocean going destroyer 
| Afridiis now nearly complete ; that considerable progress 
| has been made with the first-class armoured cruiser 
| Invincible, being built for the British Government; and 


that a start has been made with two first-class battleships 
for the Brazilian Government. 

At the St. Peter’s works of Hawthorn, Lesiie and Co. 
at Newcastle-on-Tyne, the machinery of the armoured 
cruiser Achilles, constructed by the firm, after that vessel's 
successful trial at sea, has since been opened up, and is 
now ready for the “acceptance” trial, which will 
take place early this year. Throughout the trials 
the whole of the machinery installation worked very 


| satisfactorily, a mean of 23,968 indicated horse-power 


being developed instead of the contract figure of 28,500. 
The engines and boilers of the battleship Agamemnon— 
a sister ship to the Lord Nelson—under construction at 


| W. Beardmore and Co.’s works at Dalmuir, the details of 
| which we gave in our last report, are all now on board 
| the vessel, and the work of fitting the pipes, «c., is far 





Fig. 5-MOTOR 


many. The solution which comes in contact with the 
work does not become stale, and the hydrogen given oft 
at the cathode is rapidly swept away. For these two 
reasons it is found possible to use much larger current, 
and to get a heavier and sounder deposit of plate, thus 
saving time, and consequently money, and producing: far 
better work. The system is patented. This department 
has also been working night and day very nearly con- 
tinuously for the last three years. 

The tool-room is well equipped with modern high-class 


INSTALLATION 


IN AUTOMATIC SHOP 


| 
the face ofa strong gale. The eight hours’ full power official | 
trial realised a mean of 21} knots; and on the measured | 
knot trial on October 9th a mean speed of 21 knots was | 
attained. The “acceptance ” | 
completed on December 2nd. 
out of the machinery, to see that ail was in order, the 
ship started down Channel on a twenty-four hours’ run— 
to satisfy Admiralty requirements—during twelve of | 
which she steamed continuously at varying speeds. For | 
these special official trials the ship carried a full sea- | 


trials of the ship were 
After the usual opening | 


| advanced. 


The boilers of the Ghurka—to burn oil fuel—one of the 


| 33-knot torpedo boat destroyers recently ordered by the 


Admiralty, and being built at the Hebburn shipyard, are 
all finished and ready, while her turbine machinery, 
which is being made at St. Peter’s, is far advanced, and 
will be ready to be fitted on board as soon as she is 
launched. The boilers of the Afridi—a sister ship to the 
Ghurka, now under construction at Klswick—are also 
ready for her when launched ; the turbines being made 
by the Parsons Marine Steam Turbine Company. An 
order has recently been placed by the Admiralty with 
Hawthorn, Leslie and Co. for the hulls and machinery 
of two coastal destroyers. They are to steam 26 knots, 
and are to be fitted with turbine machinery of 4000 horse- 
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CYCLE WORKS AT BIRMINGHAM 


( For description see page 32) 
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power, which is to be made by the shipbuilders, steam 
being generated in two of the latest improved Yarrow 
boilers to burn oil fuel. 

At the works at Wallsend-on-Tyne of the Parsons 
Marine Steam Turbine Company during the past half- 
year, the turbine machinery of his Majesty's battleship 
Dreadnought, constructed there, has been completed and 
fitted on board the vessel. There is also in hand at the 
Turbinia Works, the turbine machinery of his Majesty’s 
yacht Alexandra, now in the Pointhouse yard of A.and J. 
Inglis. Also the turbine machinery for the torpedo 
boat destroyer Afridi, being built at Elswick. 

At Palmer’s shipbuilding works at Jarrow during the 
past half-year the only warship work the firm has been 
engaged upon for the Admiralty is the first-class battle- 
ship Lord Nelson, which was launched on 4th September. 
Her machinery has now all been placed on board, and 
her builders are engaged on the completion of the vessel. 
With the exception of her armour, the ship, engines, and 
boilers have all been constructed at the Jarrow works. 
The Lord Nelson is the heaviest warship the Palmer's 
Company has yet constructed for the British Navy, and 
she is quite likely to prove as fine a fighting ship as the 
Dreadnought, from the fact that her guns can be more 
rapidly worked. 

Passing from the Tyne to the Thames, we find that 
the Thames Ironworks Company, of Blackwall, delivered 
in October the first four—out of eight ordered—of the 
torpedo vedette boats built for the Roumanian Govern- 
ment. Of the remaining four, three have been already 
launched and completed, and all four will shortly be ready 
for delivery. On the trial of these boats a speed of 
18 knots an hour was realised on a four hours’ run, with 
600 indicated horse-power developed by the engines, 
making 550 revolutions per minute, steam being supplied 
by boilers of the Thames Ironworks patented water-tube 
type, arranged for burning petroleum residuum. 

At Yarrow and Co.’s works at Poplar the twenty-four 
Yarrow water-tube boilers under construction for the cruiser 
Shannon when last we reported progress have since been 
completed and delivered, and the first of the two Greek 
torpedo boat destroyers then in hand, and now named 
Thyella, has been duly handed over to the Greek Govern- 
ment, and left London on the November 15th for Greece. 
The second vessel was successfully launched from the 
Yarrow shipyard on December Ist. She has been named 
Nafkratoussa, and will shortly be sent out on trial. A 
second order for two similar boats has also been secured 
by Messrs. Yarrow for the Greek Government. The firm 
has also under construction four water-tube boilers 
for the Argentine cruiser Patria, and two shallow- 
draught gunboats, 75ft. long by 9ft. 3in. beam, fitted with 
steel protection plates, for a foreign (iovernment. An 
order for another coastal destroyer has also been received 
from the British Admiralty. 

At Sir J. I. Thornycroft and Co.’s works at Chiswick 
and Southampton the following is the record of progress 
made since the end of last June. The Gadfly and Glow- 
worm, two of the five coastal destroyers being built at 
Chiswick, have completed their trials very satisfactorily. 
The turbine machinery and oil fuel apparatus both 
worked very well, and the contract speed was exceeded 
by more than a knot in each boat. The third boat, the 
Gnat, has been launched with all her machinery on board 
and is ready for trial, and the two others, the Grass- 
hopper and Greenfly, are in a forward state. The pro- 
gress at Southampton during the same period has been as 
follows:—The 33-knot ocean-going destroyer Tartar is 
so far forwarded as to be nearly ready for launching. 
The four sets of turbines for the Chiswick boats have 





been completed, and those for the Tartar have made good 
progress. Orders for two more coastal and one more 
33-knot destroyer have been received, and will be laid 
down at Southampton early in the new year. 

At Cammell, Laird and Co.’s works at Birkenhead the 
sea-going destroyer Cossack, for the British Government, 
is now nearly ready for launching. Her boilers and 
turbine machinery are almost ready for putting on board, 
where most of the auxiliary machinery is already erected. 
The destroyer Swift, a similar class of vessel, but of 36- 
knot speed, is now in frame, and the material for her 
boilers and machinery is coming in rapidly. 

Vickers, Sons and Maxim, of Barrow-in-Furness, the 
builders of the armoured cruiser Natal, are to be con- 
gratulated on the very satisfactory results of the official 
trials of this vessel, which took place in August. In the 
loaded condition she displaces 13,500 tons at a mean 
draught of 27ft., the propelling machinery being designed 
to develop 23,500 indicated horse-power. The trials 
consisted of two 30-hour runs, at 20 and 70 per cent. 
of full power, and one of eight hours at full power; the 
speed attained on this latter trial—the most im- 
portant—being 23°34 knots. From the same shipyard 
there was launched on November 17th the armoured 
eruiser Rurik, built for the Russian Government, which 
is to be completed within a year. She is a twin-screw 
ship, to be fitted with reciprocating four-cylinder triple- 
expansion engines of 19,700 horse-power, expected to give 
her a sea speed of 21 knots an hour when at the loaded 
displacement of 15,000 tons. When in fighting condition 
she will carry a supply of 2000 tons of coal, and sufficient 
oil fuel to enable her to steam 9000 miles at a 12-knois 
speed. On the 24th September there was also launched 
from the Barrow shipyard the cruiser Colonel Bolognezi, 
built for the Peruvian Government—a vessel of about 
3200 tons displacement at a water-draught of 14ft. 3in.; 
fitted with two sets of triple-expansion engines of 14,000 
horse-power, expected to give her a speed of 24 knots an 
hour. She will be armed with two 6in. guns, and several 
smaller ones, and will have two submerged tubes for 
firing 18in. torpedoes. 





THE WHITE STAR LINE AND SOUTHAMPTON. 





Tuer statement published in the Press on Monday 
morning to the effect that the White Star Line had 
decided to transfer its Wednesday service from Liverpool 
to Southampton came as a great surprise to everyone. 
During the latter part of last week rumours were afloat 
that a large steamship company was about to make such 
a change, but the general impression was that the Cunard 
was the company concerned. Liverpool's loss will be 
Southampton’s gain, for the White Star Line intends to 
put four of its fastest ships on the new route, in order 
that it may successfully compete with the large amount 
of continental traffic now monopolised by foreign lines. 
The vessels chosen are the Oceanic, 17,274 tons; the 
Majestic, 10,000; the Teutonic, 10,000 tons; and the 
Adriatic, 24,500 tons; the total tonnage amounting 
to 61,774 and the average 15,400. They will leave 
Southampton on Wednesdays, and, after calling at Cher- 
bourg and Queenstown, will go direct to America, arriv- 
ing at New York about the following Thursday. South- 
ampton possesses other advantages as a port besides the 
continental traffic already referred to. 1t shortens the 


distance between London and New York by 203 miles ; 





it has constant high tides; and the rail rates for goods 
between London and Southampton are the lowest 
in this country for general traffic, varying between 5s. 
and 7s. perton. An important question which naturally 
arises is that of Dock accommodation. In this, although 
Southampton may not yet have the same excellent docks 
which exist at Liverpool, yet, according to one authority, 
Southampton possesses almost unlimited possibilities. 
There is a large range of mud banks which can be dredged 
to any depth, and there is practically no silting up when the 
material has been once removed, and there is plenty of 
room for very large extensions. Already Southampton 
possesses one of the finest dry docks in the world in the 
Trafalgar Dock, which has only recently been built by 
the London and South-Western Railway Company. 
Reports have been circulated during the week 
that a new wet dock is to be constructed between 
the Trafalgar and Empress Docks. teports affirm 
that it will cover sixteen acres, and that two main 
quays are to be 1650ft. in length, and the quay at 
the upper end will be 640ft.; but, owing to the 
peculiar shape of dock, the effective breadth will 
only be 400ft. It will, we are told, be _ the 
deepest dock in Europe. At low water there will be 
40ft. of water, and this will be sufficient to take the 
largest steamship at present afloat. Large sheds are to 
be erected on the main quays for all the necessary 
machinery that will be required. All these statements 
are, to say the least, premature. There are as yet no 
fixed plans, and the railway company will accommodate 
the new service at the present berths. At the present time 
Southampton has three excellent docks, which have a 
total area of 44} acres. The largest is the Empress, 
18} acres, with a depth of water never less than 26ft. 
The other two docks, called the Inner and Outer, 
have respectively an area of 10 and 16 acres. The mini- 
mum depth of water in these is 28ft. At Test Quay, 
where the White Star liners are to be moored, the mini- 
mum depth is even more, being never less than 32ft, 
There is, again, another natural advantage, in that owing 
to the peculiar situation of the port it has double tides, that 
is, a high and low tide every four hours instead of every 
eight. Thus, with regard to accommodation, South- 
ampton is admirably situated. The opinion is freely 
expressed that the Cunard Company will also transfer 
four of its fastest ships to this port. If it decides to do 
so—and it is not at all unlikely—there will not be 
any great difficulty in supplying accommodation for 
them. 

With regard to the railway facilities there is little to say. 
That the London and South-Western Railway Company 
can deal with all the passenger traffic that is likely to 
accrue there is no doubt. For our readers will remember 
that during the last great Naval Review the company 
ran sixty special express trains at intervals of three 
minutes without a hitch. The boat specials which will 
be run in connection with the White Star Liners will 
accomplish the journey in one hour and three-quarters, 
and the passengers will alight alongside the ship. The 
Great Western Railway will also derive benefit by the 
change, for it will be called upon to carry the mails from 
Plymouth to London, the former place being the 
first port of call for homeward-bound vessels. The 
company’s arrangements with regard to passenger and 
mail traffic are most efficient, and no difficulty will arise 
from any increased traffic which the new arrangement 
may create. The run from Plymouth to Paddington only 
takes 4h. 7 min., and besides the ocean specials there 
are nine express trains daily between the two places. 
However, wiuieven changes may be found necessary, the 
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Great Western Railway Company may be relied upon to 
look after the comfort of the passengers. 

Exactly how the Transatlantic service will be affected 
by the new arrangement it is difficult to say. The Nord- 
deutscher Company, it is stated, intends to make Plymouth 
the first port of call when it has the new ship Kron- 
prinzessin Cecilie in service, which will be next August. 
If this is the case the fast steamships of this line will be 
able more successfully to compete with the new leviathan 
Cunarders thatareshortly to commencerunning to America. 
In other respects competition will be keen. The Ger- 
man boats are slightly faster than those of the White 
Star Line that are to be placed at Southampton. On 
the other hand, the White Star’s fares are less than the 
former company’s, and are likely to remain so. That 
the competition will be keen there is no doubt, and the 
next few months will probably reveal many interesting 
changes in the present Transatlantic services. The 
action of the Cunard Company will be watched with 
interest, for it is not to be expected that this company 
will stand by and watch the struggle between the White 
Star Line and its foreign competitors when it has such 
an excellent chance of competing successfully itself with 
the new turbine ships. In this brief statement of the 
White Star Line’s new departure we have only dealt with 
the one aspect—namely, Southampton as a suitable port 
for such large ships. That the change will seriously 
affect Liverpool is hardly to be expected. No doubt, 
much of the passenger traffic will be diverted, but it is 
not in this that the prosperity of the Port of Liverpool 
lies. Liverpool, situated as it is near coalfields and in 
the very heart of the commercial activity of this country, 
must ever remain one of the foremost ports in this 
country. 








EXPRESS TRAIN SERVICES OF 1906—BRITISH 
AND FRENCH. 
By CHARLES Rovus-MARTEN. 


In accordance with my practice for many years past I 
have some observations to make in these columns with 
reference to the express train services of Britain and 
France during the year just past. 

A very remarkable change has taken place since first 
I entered upon this course. At that time average booked 
speeds of 50 miles an hour from start to stop were 
sufficiently few to merit special notice and to deserve a 
census of their own. Now they are too common to 
command attention, save in the case of exceptionally 
steep roads or exceptionally heavy loads. Successively 
52, 54, and 55 miles an hour were adopted as standards 
of “express” speed qualifying for laudatory registration. 
But now it would involve the expenditure of too much 
valuable space to tabulate all the runs even at 55 miles 
an hour. It has been suggested that 56 or 57 miles an 
hour might be taken as the minimum qualification, but 
even this might prove tedious. Possibly it will be 
sufficient if I tabulate (1) the booked runs of Britain and 
France at speeds of 60 miles an hour and upward from 
start to stop, and (2) the fystest start-to-stop runs on each 
main line of railway in’’Britain and France, it being 
understood that no lower average rate than 4) miles an 
hour qualifies for inclusion. : 

It is with regret that I have again to caution readers 
against accepting the ‘ Railway Speed” tables published 
in that otherwise most acc@ and valuable annual 
“ Whitaker's Almanac " for 1907, page 721, as correct records 
of British railway progress in 1906, for unfortunately many 
grave and misleading errors occur inthem. Thus, the 
fastest Great Central run is not “ Leicester to Nottingham, 
234 miles, in 23 minutes, speed 60°6 miles an hour,” but 
Leicester to Wycombe, 794 miles, in 81 minutes, speed 
58°9 miles an hour. The Great Central had no 
60 miles an hour booking in 1905. The Great Northern’s 
fastest is not 5.50 King’s Cross to Grantham, 154 miles, 
in 1h. 50 min., speed 57°5 miles an hour ;”’ indeed, there 
is no “5.50” train at all from King’s Cross to Grantham. 
The Great Northern’s quickest run is that of the 12.6 p.m. 
Peterborough to King’s Cross, 763 miles, in 79 minutes, 
speed 58 miles an hour. The London and North- 
Western’s fastest run is not, as stated by Whitaker, 
“ Birmingham to Euston, 113 miles, in two hours, speed 
56°1 miles an hour.” There are no fewer than eight 
London and North-Western trains which are booked to 
accomplish that performance, and which usually improve 
upon it; but the fastest London and North-Western run 
by a good deal is that of the 9.31 a.m. from Willesden to 
Coventry, 88} miles, in 92 minutes, speed 57°7 miles an 


hour start to stop. The Midland’s quickest runis not “8.28. | 


St. Pancras to Nottingham, 123} miles, in 2h. 12 min., 
speed 56°5 miles an hour ”’—as a matter of fact no such 
train exists; there is no “8.28” from St. Pancras to 
Nottingham. The Midland’s fastest run is Appleby to 
Carlisle, 303 miles, in 31 minutes, speed 59°5 miles an 
hour. The London and South-Western’s quickest is not 
“4.10 Waterloo-Bournemouth Central, 108 miles, in 
2h. 6 min., speed 51°4 miles an hour,” but 12.15, 1.45, 
and 2.7 Salisbury to Waterloo, 834 miles, in 92 minutes, 
speed 54°5 miles an hour. The London, Brighton and 
South Coast’s bestis not “5.0 London Bridge to Brighton, 
504 miles, in 1h. 5 min., speed 46°6 miles an hour; but 
ll a.m., on Sundays, Victoria to Brighton, 51 miles—by 
the new route now adopted for some years—in 60 minutes, 
speed 51 miles an hour. The Great Eastern’s fastest 
is not “ 1.30 Liverpool-street to N. Walsham, 131 miles, in 
2 h. 38 min., speed 49°7 miles an hour,” but Trowse to 
Ipswich, by 8.51 a.m., 45} miles, in 53 minutes, speed 
51°2 miles an hour. 

It is very necessary to make quite clear that those 
published statements are erroneous, as they are often 
quoted on the strength of Whitaker’s authority, and with 
the single exception of the Great Central—which is 
credited with a performance long discontinued—some of 
our leading railways receive much less than justice, and 
so are discredited in comparison with their French rivals. 

Coming now to a specific statement of the correct 





facts and figures, I have to note that Great Britain in 
1906 has had four runs booked at an average speed of 
60 miles an hour or upward from start to stop, and 
that these have to be credited to two railways only, 
one English—the North-Eastern; one Scottish — the 
Caledonian, viz.:— 

Speed, 
miles 
per hour. 
. 61-7 
60-9 


Miles. Min. 


... Darlington—York ... 44} ... 48 
. Forfar—Perth ... ... 324 ... 32 ... 

Done twice. 
York—Darlington ... 


France has no fewer than five runs booked at 
60 miles an hour or upward from start to stop, all 
belonging to one railway, the Chemin du Fer de Nord, 
viz. :-— 


North-Eastern 
Caledonian ... 
60-3 


North-Eastern ... 444... 44. 


Speed, miles 
per hour. 
60-7 
60.3 
60-2 


Min. 
78 
112 

95 


Miles. 
Paris—Longueau .., 79 
Paris—Busigny... . 1124 
Paris—St Quentin ... ... 954 ... 
Done three times. 


Thus France books 477} miles at over 60 miles an hour 
start to stop, all on one railway. Britain books 1534 
miles at the same rate shared by two lines. 

The fastest booked runs from start to stop on each 
of the British railways—nothing under 50 miles an hour 
being noted—are as follow :— 

_— 
ie . - miles 
tailway. Miles. Min. per 

hour. 
61-7 
60. 


59+! 


59+: 


North-Eastern . Darlington—York ... a van eecs 
Caledonian ... ... ... Forfar—Perth ... ... 324 ... 32... 
Done twice. 

. Appleby—Carlisle ... 30? ... 31... 
London—Bristol... ...1184 ...120.. 
Done four times. 

Great Central . Leicester—W ycombe 9% ... 81... ! 

Great Northern ... ... Peterborough—-London 763 ... 79.. 58- 

Londoa and North- Willesden—Coventry... 

Western 

Lancashire and Yorks 


Midland... ... 
Great Western 


Manchester—Liverpool 368 ... 40... ! 
and vice versd (done 
thirty times) 
South- Salisbury—London ... 833 ... 92... 5 
(Done three times) 
and South- Kilmarnock—Carlisle... 91} ...103 .. 53- 


London and 

Western 
Glasgow 

Western 
Great Eastern .... ... Trowse—Ipswich... ... 45} 
London, Brighton, and London ( Victoria) — 51 

South Coast Brighton (Sundays 

only) 

The fastest booked runs from start to stop on each of 
the French railways in 1906 were as follow :— 
Miles, Min. 
Paris—Longueau... 79 ... 78 
Orleans—Tours Gos ... 72 
Valence—Avignon (oes, 
Paris—Rouen a. ee 
Chartres—Thouars 147} 167 
Dax-Bordeaux ... 92 108 
. Paris—Epernay ... 88} 104 

It will at once be observed that these statistics relate 
solely to the work prescribed by the respective railways 
as regards speed alone. This is necessarily the case, 
inasmuch as all the other conditions of locomotive work— 
save gradients and curves, a complete list of which would 
be utterly inadmissible on the score of the vast space 
required—are variable almost to infinity, especially the 
loads which on a particular train, e.g., the 5 p.m. from 
London Bridge to Brighton, may and do vary from 300 to 
350 tons on ordinary week-days to 100 or 150 on 
Saturdays. But these conditions of performance, as also 
the exact circumstances of performance, have mostly 
been dealt with by me in other articles during the past 
year, and those that I have not yet touched I hope to 
write about later. 

Meanwhile, I feel warranted in asserting that our 
British lines have, as a rule, made creditable progress 
during the past year. Those that do not show on paper 
any advance, or that even exhibit some retrogression, have 
usually reasonable excuse, such as new routes not yet 
fully consolidated, as in the case of the Great Western 
and Great Central lines. The retardation on the London 
and South-Western is confessedly due to panic caused by 
the Salisbury disaster. This will doubtless pass away in 
time, when we may hope tosee the creditable booked times 
previously in force again resumed. 

In these articles I deal with the work of the railways 
purely from the view-point of an engineer, and not from 
that of the traffic department, but there are certain 
features which demand attention from both standpoints. 
Thus, the Great Western’s fowr trains between London 
and Bristol, each in the even two hours—for the distance 
of 1184 miles in two, and of 1173 in the other two— 
averaging respectively 59°2 and 58°8 miles an hour, are 
even more remarkable in their way and in their meaning 
than the four splendid longer runs between London and 
Exeter, each in the even three hours, for the 1733 miles 
without stop, or the 2273 miles from London to Plymouth 
in 4h. 10 min., without any intermediate halt; but all 
are magnificent—and business, too! Again, the London 
and North-Western’s non-stop run from London to Liver- 
pool (Edgehill) in 3 h. 28 min. for 192} miles, averaging 
55°4 miles an hour, and the eight runs between London 
and Birmingham, both ways, 113 miles in the even two 
hours, are also superb, and worthy of the highest praise. 

One cannot help feeling a touch of almost sentimental 
regret that neither of these great railways—each in one 
respect or another Britain’s premier line—does not show 
a single run booked at 60 miles an hour from start to 
stop. This, however, is, as I have admitted, almost 
entirely a matter of sentiment, and it has, at any rate, 
been clearly demonstrated that the absence of such 
bookings does not imply inability to perform them. On 
the whole, our railways are to be cordially congratulated 
on the maintenance of the progress which, after the five 
years of prevalent slumber, set in so markedly with the 
advent of the twentieth century. 


$3... R-4 
. 60... 51-0 


Railway. Stations, Speed miles 
Nord . 
P. and O, 





wi THE LONDON PORT AND DOCKS BILL. 


TuE dock companies have anticipated the promise of the 
Government to introduce a measure dealing with the Port of 
London problem by depositing a Bill ‘‘ to impose rates on 
goods imported into the Port of London, and to make provi- 
sion for the improvement of the dock accommodation at, and 
the navigation of, the said port, and for other purposes,’’ In 
our issue of the 2nd November we referred to the promise of 
Mr. Lloyd-George to introduce a Government Bill in the 
1907 session, and we understand that, almost up to the last 
moment for the issue of the necessary statutory notices, the 
intention of the President of the Board of Trade remained 
unaltered. In view, however, of the conflicting views placed 
before Mr. Lloyd-George by the numerous interests, he 
decided to postpone action, at any rate, for this session. 

The present Bill is promoted by the London and India 
Docks Company, the Surrey Commercial Dock Company, 
and the Millwall Dock Company. It is somewhat on the 
lines of the Bill contemplated by the companies two years 
ago, and is of a comprehensive nature, The Bill defines the 
limits of the Port of London as extending from Teddington 
Lock to a line between Havengore Creek, in the county of 
Essex, to Warden Point, in the Isle of Sheppey. Powers are 
sought to impose dues on all goods imported from beyond 
seas, including foreign goods transhipped from any other 
port of the United Kingdom, but exempting goods 
transhipped in the Port of London for conveyance to some 
other port. The schedule of rates is based on that adopted 
by the Mersey Docks and Harbour Board. The goods rates 
are to be payable by the owners of the goods, and appor- 
tioned to the three companies in respect of goods discharged 
at any of their wharves or other properties, all other rates 
going to the Thames Conservancy. The Bill would empower 
the impost of a rate varying from 3s. 6d. to 5s. per vessel on 
all craft, including barges, entering any dock belonging to the 
companies, in addition to dues already imposed. On the 
other hand, the companies are to afford assistance free of 
cost in docking and undocking. This provision would 
abolish the ‘‘ free water’’ privilege now enjoyed by barges in 
the docks. The tonnage rates to be imposed by the com- 
panies are assimilated at 1s. per ton register, with an addi- 
tional charge of 1s. for vessels carrying petroleum and some 
other cargoes. 

The undertakings of the companies in respect of new works 
provided by the Bill are of interest. The London and India 
Docks Company binds itself to carry out the dock extensions 
authorised by the Act of 1901 at a cost of not less than 
£2,000,000. The Board of Trade may, at any time after 
January Ist, 1910, require any of the companies to execute 
improvements, provided that the regular payment of divi- 
dend is not thereby jeopardised. The approval of the Board of 
Trade will be requisite before the expenditure of a sum of over 
£25,000 is made out of capital in respect of any one work, 
The dividends payable on ordinary shares or stock are pro- 
posed to be limited in the case of the London and India and 
Millwall Dock Companies to 4 per cent., and to 6 per cent in 
the case of the Surrey Commercial Dock Company. The 
dividends on the London and India B preference stock are 
also limited to 4 per cent. The companies may, however, 
accumulate reserve funds not exceeding in amount 10 per 
cent. on the ordinary capital. All fresh issues of capital shall 
be by public auction or tender. 

The Bill seeks to impose additional powers and obligations 
on the Thames Conservancy. Whether the Conservancy will 
be prepared to accept the terms offered remains to be seen. 
It is proposed to extend the area within which the Con- 
servators are responsible for dredging to include the estuary 
of the Thames westward of a line drawn from the Harwich 
Naze to the North Foreland, and the Board of Trade may at 
any time require the Conservators to carry out such dredging 
as may be deemed nezessary for the improvement of the Port. 
It is also proposed that the Conservators may acquire lands 
by agreement, enter into agreements with the dock companies 
for the purpose of improvements, and borrow up to £1,C00,000 
for the purpose of improvements. The Board of Trade may 
increase the number of the Conservators from thirty-eight, as 
at present, to forty-five. 

It will be seen that the dock companies are prepared to 
place themselves to a very considerable extent under public 
control, as represented by the Board of Trade, in return for 
the financial assistance afforded by the proposed rates. Even 
if the Bill does not become law in due course it will afford the 
material for full and further discussion of the problem which 
may enable the Government at some future date to formulate 
proposals acceptable to the majority of interests. To please 
all is, we fear, an impossibility. 

The Thames Conservancy Board have already made some 
progress with the scheme of dredging which received the 
approval of Parliament in 1905. The Bill provides for the 
provision of a deep-water channel extending from the Nore to 
Gravesend, twenty-one miles in length, 1000ft. wide, and 
30ft. deep at low-water at an expenditure of £400,000. Half 
of this sum the Conservators find, the balance being provided 
by dues on tonnage and pier dues which are doubled for three 
years. Two bucket dredgers have already been placed at 
work by the Conservators, and five steam hopper barges will 
be available shortly. 








CoLirn’s MARINERS’ Compass CarD.—We are informed by 
Kelvin and James White, Limited, of Cambridge-street, Glasgow, 
that they have not, and do not now propose to supply the Collin’s 
compass card described in our issue of 2Ist ult. 

DRAWING-DOWN AND STAVING ScALES.—We have received from 
Messrs. Longmans, Green and Co., of 29, Paternoster-row, a set of 
Watson’s patented drawing-down and staving scales for black- 
smiths and forgers. By the aid of these the allowance for drawing- 
down, for staving, or for upsetting round, square, and flat hars 
can be immediately ascertained. There are four scales or curves, 
9%in. long by 2in. deep, arranged in book form. One is for round 
to round and square to square ; one for square to round; one 
for round to square ; and one for flats. A table is also given to be 
used in conjunction with the latter. The price of this handy little 
instrument is half-a-crown. 

ADJUSTABLE Box SPANNER. — An ingenious modification 
of the ordinary hand or pin vice is heing made by Avery and 
Roberts, Limited, of 64, Stanley-street, Liverpool. The jaws, 
instead of being flat, are notched at an angle of 120deg., so that 
they fit the corners of a hexagon nut. A thumb-screw is provided 
for adjusting their position apart, and to the hinge of the vice a 
little forging with a cross handle is pinned in such a way that it 
can swivel, The device can obviously be used as a box spanner, 
and the fact that the handle is adjustable allows it to be used in 
places inaccessible to the ordinary spanner. It is alittle tool that 
should be found handy for many small jobs, particularly about a 
motor car, 





JAN. 11, 1907 


THE -ENGINEER. 


37 











RAILWAY: MATTERS. 


Tue Crowhurst, Sidley and Bexhill Railway was last 
week transferred to the South-Hastern Company. ‘ 


Tue Great Central Railway Company’s new 18-knot 
turbine steamer Marylebone, which has been built specially for 
the Rotterdam trade, and will make the trip in niue hours, arrived 
at Grimsby this week. 

A new branch of the Cuban Central Railway was 
opened in 1905 from Rodas to Aguada, a little over 21 miles, and 
surveys are now being carried out of two new branches with a total 
mileage of about 45 miles, 


Tue north tube of the Interborough Rapid Transit 
Company under the East River between the Battery and Brooklyn 
has been joined between the two headings. The south tube, it is 
expected, will be joined in about five weeks. 


Tue Arbroath railway accident is to be the subject of 
a full public inquiry. The Lord Advocate has decided to exercise 
his powers under the Fatal Accidents and Sudden Deaths (Scotland) 
Act. The Act was passed iast year, and was intended to remedy 
a serious defect in Scotch law—the absence of anything corre- 
sponding to a coroner's inquest in England. 


JuNE 1st is the date fixed for the opening of the 
ucyrus extension of the Columbus, Delaware, and Marion Railway. 
This extension is being built from Marion, Ohio, to Delaware, a 
distance of 18 miles. When the extension is completed the com- 
pany proposes to put on a fast limited service between Columbus 
and Bucyrus, a distance of 66 miles, with stops only at Delaware 
and Marion. 


Dertaits of the railway to be constructed in opposition 
to the existing St. Gothard line and the projected Loetschberg 
Tunnel have been supplied. The seaisehen ‘* Eplugen” line will 
have a total length of 52 miles, from Coir to Chiavenna, and a rise 
of not more than 2-6 per cent. at the steepest part, the tunnel 
being about 15 miles in seeder and almost entirely in Swiss terri- 
tory. The line will be a single one, will cost £5,000,000, and will 
take eight years to complete. 


Tue New York Court of Appeal has decided that the 
Brooklyn Rapid Transit Company is within its rights in charging a 
10 cent fare > the journey between Brooklyn and Coney Island. 
In August last the company insisted on charging a 10 cent fare for 
the journey in defiance of a decision of Justice Gaynor, of the 
SupremeCourt, that 5 cents wasthe legal fare. Seriousriotsresulted, 
and the company refused to run tramcars during the busy hours of 
the day ontil all danger of rioting was past. 


Tue Tramway Committee of the Edinburgh Town 
Council have recommended the Council to adopt the electric 
scheme previously mentioned. The Board of Trade prefer in the 
case of narrow thoroughfares that there shall be a double line with 
crossings rather than a single line with loops. The mode of trac- 
tion on the Pleasance tramways is in the meantime left open at 
the discretion of the Committee, but the promoters favour the 
overhead system up toa certain point, and thereafter the use of 
the conduit. 


WE understand that Mr. E. C. Geddes, who is to succeed 
Mr. Robinson as goods manager of the North-Eastern Railway, 
started work fourteen years ago as station clerk, switchman, and 
everything else at a small station on the Baltimore and Ohio Rail- 
way. Afterwards he went to India to manage the Powayan Steam 
Tramway, and subsequently became traffic manager of the Rohil- 


kund and Kumaon Railway system. He joined the North- 
Eastern Railway two years ago as commercial agent, a nove! 


postin British railway working, the duties being the development 
of traffic. 

Tue Governor of New York State—Mr. Hughes—in a 
message to the State Legislature, recommends the abolition of the 
two present Boards of Railroad Commissioners and the Commission 
for Gas and Electricity, and the constitution of a new commission 
with the powers of the present boards, and such additional powers 
as may be needed to ensure the proper management and operation 
of the Corporations concerned within the State. In order to 
relieve the congested state of traffic in Greater New York, Mr. 
Hughes also reeommends the abolition of the present Board of 
Rapid Transit Commissioners. 

Srvce the adoption of electric traction on the Under- 
ground Railway system in London it has been found that there has 
been cxcessive wear of the rails. To counteract this various experi- 
ments are being tried, the most important being the adoption of a 
harder steel for the rails and the more liberal use of check rails at 
curves, says the Times Engineering Supplement. By the application 
of these and other means it is fully expected that after a short 
experience it will be found that the cost of maintenance of the 
permanent way of the electrified lines will not be materially 
greater than it was under the old conditions. 


Tratns on the new Boston and Wolseley branch of the 
Canadian Pacific Railroad, which is to be 122 miles long, were put 
in operation November 24th as far as Windhorst, 98 :milee from the 

Reston end. The rest of the line is to be finished next spring. 
The Moose Jaw line north has also been put in operation as far as 
Tuxford, and the Lauder extension, which has bsen completed as 
far as Broom Hill, 16 miles. Track-laying is being pushed on the 
Winnipeg Beach line, and has been also started at Strassberg, on 
the North Pheasant. Hills extension. Work on the double-tracking 
of the main line east of Winnipeg will be carried on all winter. 


Money has been subscribed and work will shortly 
begin to run a railway from Zermatt to the top of the Matter- 
horn, 14,780ft. high, says a Geneva telegram to the Daily Kxpress. 
The Swiss engineers Unfeld and Golliez estimate that the work 
will cost £400,000, and will take four years to accomplish. The 
cog-wheel system will be employed for the first section from 
Viege-Zermatt Station, across the Zmutt Valley, the Zmuttbach, 
Lac Noir—8190ft —-and under the Hornli to the Alpine Club’s hut 
at a height of 10,000ft. ‘Then will come an almost perpendicular 
tunnel drilled to the top of the mountain. It will be 7700ft. 
long, with a gradient of 85 per cent. 


A NEW mechanical sanding device for electric cars has 
been invented by Mr. Charles W, Mallins, traffic manager of the 
Liverpool tramways. The invention consists in the use of 
additional or ‘‘ auxiliary ” hoppers to contain sand, with each car 
one such auxiliary hopper being fixed a short distance from each 
wheel, on the ‘outende "; the side, that is to say, nearest the 
outer end of each platform. Each hopper is fitted with a 
discharge pipe, the lower nozzle of which is over the rail, a 
few inches in advance of the wheel, and a little nearer the wheel 
than the nozzle of the sand pipe leading from the ordinary hopper. 
The new hoppers will provide a continuous supply of sand for the 
rails, 


THE inquiry into certain irregularities which have 
taken place on the Harriman railway lines in America was opened 
at Chicago on Tuesday. An American paper, the Syn, has pub- 
lished an outspoken-article on the subject, in which it says :—‘* We 
begin on secret debauchery in business methods. We corrupt the 
common carriers ; we buy by corruption infamous advantages over 
competitors in business ; we ruin thousands, and our lust for law- 
less gain grows by what it feeds on. We retort on the blackmail 
of legislators by buying legislatures, so that the infection of our 
morals and inethods taints the whole body politic. Everywhere 
the destroying canker spreads. It invades all ranks, vitiates the 
moral sense, and distorts the national ‘perspective of right and 


wrong.” 





NOTES AND MEMORANDA. 


Tue earliest authoritative instance of a windmill in 
England was one which existed at Bury St. Ediounds as long ago 
as 1191. 


Forty-sEVEN heavy motor vehicles, 216 light cars, and 
54 motor cycles were registered by the London County Council 
during the month ending November 30th last. The totals at that 
date were :—Heavy motor cars, 1171; light motor cars, 12,842 ; 
and motor cycles, 6528, 

At the Niagara Falls electricity costs £3 19s. 7d. per 
electrical horse-power year; at Buffalo, eighty miles away, the 
transmitted energy costs £4 13s. 1d. per electrical horse-power 
year. At the Lachine Rapids power is generated at £3 11s. 9d., 
vut costs £6 133, 2d. at Montreal. 


Tue monthly journal of the Amalgamated Society of 
Engineers states that the society commences the year with 
105,000 members and close upon three-quarters of a million of 
money in accumulated funds. The increase of members during 
1906 was, in round numbers, 6600. 


Ir is reported that Mr. J. D. Rockefeller has made a 
New Year's gift to Chicago University of about £600,000, which 
brings his total benefactions to the University up to £3,900,000. 
The private gifts to universities and colleges in the United 
States announced during last year amounted to nearly 
£5,000,000. 

Tue Automobile Club de France has issued the regula- 
lations for this year’s speed competitioa, fixing a consumption 
figure that would afford higher speeds than those attained in the 
Sarthe circuit ; but the Matin has reason for asserting that a race 
under these conditions, requiring formidable compressions in very 
heavy motors, will not be permitted. 


By far the largest number of the coalminers in the 
United Kingdom is employed iu England ; the next largest number 
is employed in Wales—about one-fourth of those employed in Eng- 
land—while Scotland comes ia for the third place. Not less than 
691,112 coalminers are employed underground, and the number 
employed on the surface is 167,261, so that less than one-fifth of 
the whole are surface hands. 


TuE use of special steels for rivets was the subject of a 
communication to the Paris Academy of Sciences lately by M. G. 
Charpy. A systematic study of the thermal and mechanical 
properties of various alloys of steel has led to the use of a chrome 
nickel steel for rivets, the strength of which is 2-5 times that of 
the metal usually employed for this purpose, and this without the 
need of any special precautions in practical use. 


In a certain technical college, when the question, 
‘*Why are manholes made elliptical, and not circular?” was put 
to the class in examination, the majority answered by describing 
the shape of a man’s head or body, or in some other manner going 
into the details of the human anatomy. The others answered that 
the reason for making them elliptical is that the covers may be 
placed on the inside, an operation which would be impossible with 
a circular manhole. 


By a slight modification of the Pollak-Virag apparatus, 
which permits of transmitting 40,000 words per hour in ordinary 
writing characters, Dr. Morage has succeeded in reproducing and 
transmitting the image of- human--speech.--A microphone -is 
substituted for the manipulator; the sounds cause a mirror to 
vibrate, and luminous rays representing the acoustic vibrations 
act upon sensitised paper, vowels and consonants being transmitted 
by more or less thick strokes of special form. 


A FRENCH ministerial decree institutes the degree of 
‘‘ingénieur-chimiste,” to replace the old title of ‘‘chimiste” 
granted by the University. Thanks to funds voted by Parliament 
and the Paris Municipal Council, the Institate of Applied 
Chemistry will shortly be endowed with new and improved 
apparatus ; and in the general chemical institute, transferred to 
the Rue d’Ulm, will be united all the chemical services and 
laboratories that are now too crowded at the Sorbonne. 


To complete an insurance company’s new offices in 
New York plans have been approved for the building of a tower, 
which will be the highest business structure in the world. It will 
be 658ft. high. This tower will comprise forty-eight storeys, and 
will be part of an eleven-storey annexe to the main building. -The 
main part of the tower will be 74ft. square, and will be 492ft. 93in. 
high, and lighted at each storey by rows of nine windows on each 
of its sides. The tower will be constructed of steel, with ornamental 
brick and marble to match the main structure. 


Ir is expected that when the three scout cruisers now 
being bnilt for the United States navy, two with turbines and one 
with reciprocating engines, are completed, and their trials have 
been held, comparative data of value will be obtained. - An officer 
of the United States Bureau of Steam Engineering is now abroad 
making a thorough investigation of marine turbine installations 
already in operation and in contemplation. In addition, the 
work of erecting at the Naval Academy experimental turbine 
eng nes, condensers, pumps, &c., is proceeding. 


THE great difficulty experienced. in electrically trans- 
mitting photographic images has been the slowness of transmission 
and a want of distinctness, swing to the necessarily long exposure 
required by the fact that silenium loses more slowly than it 
acquires the conductivity due to the action of light. Professor 
Korn, of Munich, has, however, obtained satisfactory results by 
employing a compensator consisting of two silenium cells, one of 
which receives directly the illumination of the photograph to be 
transmitted, while the other receives'the light sent by a galvano- 
meter intercalated in the electric circuit. 


THE power of waves, says M. Brounin in La Nature, 
is the sum of two efforts, one dynamic and due to the orbital 
movement of the water particles, the. other static, and dependent 
on the height of the centre of gravity of the mass raised above its 
normal position. Theory and observation seem to show that_the 
total power of waves is divided equally between these static and 
dynamic effects. If a body of water meets the wall of a structure 
there is a shock, and this is most violent at. the water surface, 
diminishing with the depth. At the moment of meeting jets of 
water rise sometimes to very great heights. 


THE population of New South: Wales has doubled in 
the last quarter of a century, and now stands at over 1,500,000, as 
against 750,000 twenty-five years ago. This increase is a most 
substantial one ; but the State has realised that the rate must be 
accelerated in order to fill up the empty places and develop the 
yet unexploited territories. Effective steps have already been 
taken to achieve this result, and the Government scheme of 
assisted immigration is importing into New Sonth Wales a steady 
stream of newcomers of the agricultural class, which, although 
small at present, shows every sign of rapid development. 


TuE United States Navy Department again has under 
consideration the question of remodelling the battleship Oregon, 
which returned from the Asiatic station a few months ago, and is 
now at the Puget Sound Navy Yard. The latest recommendation 
made by the Board of Inspection and Survey contemplates the 
expenditure of about 1,500,000 dols., - under‘all -departments, on 
the Oregon. This estimate includes a complete reconstruction of 
the turrets of the Oregon, giving the vessel the latest type of 
elliptical, balanced turrets. - It -is, therefore, -questionable-in- the 
minds of the authorities at the Navy Department whether such an 
immense sum of money should be spent on this vessel. 








MISCELLANEA. : 


Tue Newcastle and Gateshead Chamber of Commerce 
resolved unanimously this week to support the Newcastle Town 
Council’s invitation to the Council of the Royal Agricultural 
Society to hold their show at Newcastle in 1908. 


SiruaTep on the mountain brow, a motor track 32 
miles long is the chief feature of the plans for the grounds of a 
new club, for which 20,000 acres of mountain and forest near 
Chattanooga, Tennessee, U.S.A., have been purchased. 


On Monday the St. Annes-on-Sea Urban Council 
decided to apply to the Local Government Board for powers to 
borrow £3500 for extending the South Promenade in accordance 
with the surveyor’s scheme, of which particulars were published a 
few days ago. : 


THe Leeds City Council have passed a resolution 
expressing the expediency of promoting a Bill to authorise the 
construction of the sewage disposal scheme at Templenewsam, the 
sale of the Gateforth estate, and the construction of the Colster- 
dale reservoir for waterworks purposes. ! 


Tue Bureau of Equipment of the Navy Department is 
preparing to install upon each battleship a dish-washing device for 
each mess which differs from any now in use on land or at sea.: By 
means of an electrically operated trolley the dishes aré carried 
mechanically through the entire process to the drying chamber. 


THe Journal de St. Petersburg states that the 
Municipal Council of St. Petersburg have decided on the reccn- 
struction of all the bridges crossed by the electric tramways. 
Work will be commenced on the Ekateringofka Bridge in the 
course of next January or February ; the cost has been estimated 
at from 600,000 to 700,000 roubles, 


THe twelfth annual motor car show, promoted by 
Messrs. Cordingley and Co, will be held at the Agricultural Hall, 
London, in April next. One of the most interesting features of 
the exhibition will be the presence of many new firms which have 
been quietly experimenting with cars or airship3, and whose pro- 
ductions may then be seen for the first time. 


REPRESENTATIVES of the Royal Agricultural Society 
yisited Bristol ou January 2nd and saw the Lord Mayor, with a 
view to holding the Society’s annual show in that city in 1909. At 
first it was proposed to visit Bristol in 1908, but as the event would 
clash with the opening of the Royal Edward Dock, 1909 was sug- 
gested. The Lord Mayor will shortly convene a meeting to con- 
sider the proposal. 


Tue Hayeswater scheme for Penrith was estimated to 
cost about £27,000, but it is now proposed that additions shall be 
made which will bring the amount to nearly £50,000, the exact 
amount before the Council being £48,400. This is said to be 
necessary by the dssirability of purchasing the sites of the two 
reservoirs now in use, as well as of putting in new mains in the 
town. The matter is to be considered by the ratepayers at an 
early date. 


AmonG the suggestions placed before a Blackburn com- 
mittee that is making inquiries with a view to lessening infant 
mortality in the town isa novel one by Pr. Bannister. He con- 
siders that much could be done to restore natural feeding by 
establishing a ‘‘ cradle-room ” or créche at each mill where mothers 
are employed, in which they could attend to the wants -of. their 
infants. He does not see why this should not be practicable from 
the employers’ point of view. ' 

MANUFACTURERS and others desiring to make inquiries 
with the view to the establishment of industrial undertakings on 
the Tyne can obtain general information on the subject from J. 
McDonald Manson, Secretary Tyne Improvement Commission, and 
full particulars in regard to the various sites available frdm the 
Commercial Agent, North-Eastern Railway Company, York. A 
very tasteful brochure has been published, and gives much useful 
information concerning the Tyne as an industrial centre.- 


THE Local Government Board have approved iof a 
scheme of main sewerage and sewage disposal for Bishop 
Middleham, as submitted by the Sedgefield Rural District 
Council. The work consists in the laying of main sewers; includ- 
ing the conveyance of the waste water from the brewery, and 
disposal works for the treatment of the sewage in bacterial tanks, 
followed by continuous filters without any final treatment over 
land, so that the site acquired for the works is only some half- 
acre in extent. ' 


Ow1ne to the extent of expenditures of Service primers 
in preliminary training for target practice in the Navy, the Bureau 
of Ordnance of the Navy Department has had designed at the 
Naval Torpedo Station a practice primer for breech-loading! guns, 
which can be manufactured at about one-third the cost $f the 
Service primer, and which will hereafter be issued to all vessels. 
This primer is certain in its action, gives a loud — has 
the same resistance’as the Service primar, and functions without 
injury to the firing lo..k. j 


Tue General Purposes Committee of the Bury Town 
Council last week discussed the minutes of the Parliamentary Com- 
mittee with regard to an anonymous offer of a statue to the 
memory of John Kay, the inventor of the fly shuttle, a native of 
Bury. - It was decided to accept the offer, to instruct the Mayor to 
convey the thanks of the Committee to the conor, and torecothmend 
the Council to sanction the erection of the statue on the site of 
the Old Market Hall. The money already subscribed publitly for 
the memorial will in all probability be used for scholarships., 


THE special committee of the Manchester City Council 
appointed for that purpose has instructed the City Surveyor to 
prepare a scheme for the ventilation of a suitable area in the city 
by means of the tramway poles, or pipes placed at the gable ends 
of buildings or-other suitable places. Connected with this matter, 
the City Surveyor states that tramway standards which have beea 
used as ventilators in the southern district of the city have had 
the effect of removing the smell which formerly emanated 
from the sewer ventilators at the roadway level, and ‘which 
gave rise to much complaint before the tramway standards’ were 
utilised. 


AccorDING to the Engineering Record, the Georgian 
Bay Canal Survey has been completed after two years of work and 
a heavy expenditure of money. It is an undertaking comparable 
with the Panama canal, for the rough estimates of its cost dlready 
reach a total of £25,000,000, and the revised estimates, based on 
the survey just finished, may be materially higher. The project 
includes a channel with a minimum depth of 22ft. from the Great 
Lakes to Montreal by way of French River, Lake Nipissing, and 
the Ottawa, River. Its completion would mean the shipping of 
cargoes from Great Lake ports to any part of the world without 
breaking bulk. - ' 


Tue Salton Sink and the Imperial Valley in Southern 
California are again threatened with inundation by the Colorado 
River, says the Engineering Record. The valley lies lower than the 
Gulf of California, into which the river discharges, and is saved 
from inundation only by the tightness of the river bed, which is 
apparently due.to the silting-up of its pores. One of thd banks 
was considerably disturbed by the construction -of the headworks 
of an irrigation canal, and a crevasse was formed in it that réquired 
an enormous expenditure and many months of hard work to close. 
-It--new -seems-that--while--these- dykes themselves were -strong 
enough they have been undermined, and the task of controlling 
the river must again be taken up. 
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therefore, 


We cannot undertake to return drawings or manuscripts; we must, 


request correspondents to keep copies. 


REPLIES. 


F. D.—We can only suggest that you should apply to the Secretary of 
the American Society of Mechanical Engineers for a copy. Copious 
extracts will appear in these columns. 

C. V. (Wimbledon).—We cannot undertake to advise correspondents 
when any particular article is about to appear. The description of the 
Princess Ena was printed in our issue of December 7th. 

Riatto.— No doubt by mismanagement an engine might be made to give 
out rope more quickly than the falling cage could take it up, but as 
cages are let down without steam, and on the brake, such an event is 
extremely unlikely. It could only happen by deliberate mismanage- 
ment. 

H. D. (Woodhouse-lane).—It would be impossible to give you a list of 
beoks. What is required isa general knowledge of science. We would 
advise you to obtain copies of back examination papers from the 
— Institute of Patent Agents and work up the answers to 
these. 

J. G. (Jarrow).—We do not know of any published report on the German 
experiments, The best information on the use of alcohol in engines 
wiil be found in the reports by M. Sorel and M. Ringelman on tests 
made in France in 1902. They were published in the Aerue de Mecaniqu 
during 1:03. 

Hi. J.—We fear we cannot help you. It is very rarely indeed that persons 
in a room are touched by lightning. Probably you cannot be in a 
safer place than a bed, particularly if it is far frem the chimney ora 
corner of the house. See ‘ Modern Lightning Conductors,” by Killiag- 
worth Hedges, published by Crosby Lockwood snd Co. 

D. W.—It is impossible to get circulation through a single pipe. Two 
must be used and they must be properly arrapged. The hot water out- 
let pipe should start from just below the surface of the water in the 
boiler, the return pipe and the feed should enter as near the bottom of 
the boiler as possible. If both. pipes enter the boiler from above the 
former should be cut off short inside, whilst the latter should be 
carried down to the bottom. 

T. C. (Kidderminster).—You do not say what work the shaft has got to 
do, but we suggest that double helical bevel wheels are unnecessary. 
If belts or ropes cannot be used we should prefer straight bevel wheels 
with cut involute teeth. Your argument is correct, hutas there is « 
wheel at each end of the shaft the end pressure on the shaft due to the 
drive will be smal]. You will only have the weight tot. ke, and at so 
small an angle as 1: 10 it ought to be possibie to have little wear by 
providing good journals and faces and lubricating well. 

A. H.—Multiply the diameter by itself and by -7854; this will give you 
the area of onc end of the cylinder. Multiply the diameter of the 
cylinder by 3-1415 and by the length ; this will give you the area of 
the body of the cylinder. Add the result to the area of the two ends 
and you have the whole area of the surface of the cylinder. The cubic 
contents of the cylinder are found by multiplying the area of one end 
by the length. A cylinder l7in. diameter has an area of 227in. at each 


end. Its circumference is 53-4in. The area of the body is therefore 
53-4 x 24 = 1281-6 square inches. The total area is therefore (two 
ends) 454 + 1281-6 1735-6. The total cubic contents are area 
of end x length = 227 = 24 = 5448, 








MEETINGS NEXT WEEK. 

Roya InstiTvuTIoON oF GREAT Britain.—Friday, 

9 p.m., at Albemarle-street, Piccadilly, W. Discourse, “‘ Fifty Years of 
Explosives,” by Sir Andrew Noble, Bart., K.C.B., D.Sc., F.R.S., M.R.I. 

INSTITUTE OF MARINE ENGINEERS.—Monday, January 14th, at 8 p.m., 


January 1&th, at 


at 58, Romford-road, Stratford, E. I ecture, ‘Boiler Construction,” by 
Mr. J. G. Hawthorn. 

THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ Assocta- 
TION.—Monday, January 14th. Paper, ‘‘ Portland Cement, and the 
Machinery used in its Manufacture,” by Mr. A. B. E. Cheeseman. 

Royal METEOROLOGICAL Socrety. Wednesday, January léth, at 


7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8S.W. Ordinary meeting. The aunual general meeting 
will be held at 7.45 p.m. Address on ‘Weather in War Time,” by 
Richard Bentley, F.S.A., President. 

LIVERPOOL ENGINEERING Society.— Wednesday, January lth, at 
8 p.m., at the Royal Institution, Colquitt-strect. - Ordinary meeting. 
Discussion on paper ‘‘Graving Dock Construction, dealing with the New 
Brocklebank Graving Dock,” by Mr. Joshua F. Ramsbotham. The 
annual dinner takes place on the 17th inst. 

Tax Junior INSTITUTION oF ENGINEERS.—Wedn’sday, January 16th. 
8 p.m., at the Westminster Palace Hotel. Lecture, ‘‘Stream Lines and 
their Applications to Engincering Problems,” by Dr. H. 8. Hele-Shaw, 
F.R.S. Saturday, January 19th, at 2.30 p.m. Visit Rosal Naval ( Jullege, 
Greenwich, for Inspe-tion of New Engineering Laboratory. 

Tas Institution or Crvit Enoinerrs.—Tuesday, January 15th, at 
8pm., at Great George-street, Westminster, S.W. Ordinary meeting. 
Paper, ‘‘The Simplon Tunnel,” by Francis Fox, M. Inst. C.E. Wednes- 
day, January 16th, at 245 p.m Students’ visit’ to the Electricity 
Generating Station of the Great Western Railway at Park Royal. 
Socrety or Arts.—Tuesday, January 15th, at 4.30 p.m., at John-street, 
Adelphi, London, W.C. Colonial Section. * ‘* The Progress of the Uganda 
Protectorate,” by George Wilson, C.B., Deputy Commissioner Uganda 
Protectorate. Wednesday, January 16th, at 8 p.m. Ordinary meeting. 
Adjourned discussion on Mr. J. Gordon's paper on ‘“ Patent Law 


Retorm.” 
Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, January 18th, 
at 8 p.m., in the Institution House, Storey’s Gate, St. James's Park, S.W 


Ordinary meeting. Discussion, ‘‘ Lighting of Railway Premises, Indoor 
and Oucdocr,” by Mr. Henry Fowler, of Derby: Paper, ‘‘ Eighth Report 
to the Alloys Research Committee: On the Properties of tne Alloys of 
Aluminium and Copper,” by Professor H. C. H. Carpenter, M.A., rh. D 
and Mr. C. A. Edwards, of the National Physical Laboratory. 








DEATH. 


On the 5th January, at Bradenham Rectory, Bucks, Casrves II. 
Govan, Esq., C.E., aged 76, formerly of 5, Whitehall, and Hampstead. 
No flowers, by request. 
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The Art of Cutting Metals. 


In our review of the progress of mechanical 
engineering in 1906 we referred last week to Mr. 
F. W. Taylor’s presidential address to the American 
Society of Mechanical Engineers on December 5th 
last. The address is probably one of the most 
remarkable that has ever been offered to a learned. 
society. It is remarkable both on account of its 





It forms a stout volume, and occupies no less than 
248 pages of text and twenty-four sheets of 


diagrams. It is a veritable book, and every one 
who takes an interest in the art of cutting metals 
—the principal branch of the craft of mechanical 
engineering—will bind it and add it to his library 
as a book, pure and simple. In dealing with such 
a work two plans are open to us. We may either 
review it as a whole and leave if to the reader to 
find out more about it by acquiring it himself, or 
we may discuss parts of it and make such copious 
extracts that our readers may be able to find in 
these pages the best that it contains. This course 
we shall pursue. As space permits we shall print 
sections of the paper and discuss them. 

The thoroughness with which Mr. Taylor has 
done the work te set out to do twenty-six years 
ago is the most remarkable fact that this address 
brings out. In 1880 Mr. Taylor was the newly 
appointed foreman of the then small machine shop 
of the Midvale Steel Company, of Philadelphia. 
The men of whom he had charge had made amongst 
themselves an agreement that only a certain amount 
of work should be done per day. Their new fore- 
man saw that the output was well within the 
capacity of the machines, and that far more could 
be done, did he but know how to break down the 
passive resistance of the men. He felt that the 
best weapon he could employ was an accurate 
knowledge of the amount of work that each machine 
was, used at its best, capable of doing; but this he 
lacked. The men, if anything, knew more about 
the work than he did. This defect in himself 
he determined to correct; he persuaded his directors 
to allow him to enter upon a series of experiments, 
which it was anticipated would last some six 
months, and wculd put him in the possession of 
facts which would enable him to double the output 
of the shops. The six months extended into 
two years, and though he had interfered not 
a little with the general economy of the works, 
he had obtained such valuable data that his 
company consented to the continuance of the 
experiments, and provided him with assistants. Mr. 
Sinclair, Mr. Gantt, Mr. White, and Mr. Barth, 
names all well known in the machine shop, joined 
him in succession, and the work of this group of 
experimenters has continued with little intermission 
to the present day. In 1899 Mr. Taylor left the 
Midvale Steel Company, but the work was carried 
on by the Cramp’s Shipbuilding Company, by 
Sellers and Co., by the Link Belt Engineering Com- 
pany, by Dodge and Day, and more than all by the 
Bethlehem Steel Company. That Mr. Taylor has 
been able to gain the support and sympathy of so 
many companies is one of the most striking testi- 
monies to the value of the work he had in hand. 
It is obvious that not one of the firms we have 
mentioned but believed that the money and time 
it devoted to the inquiry were well laid out, and 
that a harvest was to bé reaped from the seed sown 
Mr. Taylor himself never wavered in this belief. 
He had set out with the intention of finding out 
such particulars of the art of cutting metals as 
would enable him to reduce enormously the cost of 
rough machining, and he has held steadily to that 
ideal for twenty-six years. That he has been 
successful cannot for an instant be denied. To 
him we owe directly the advent of high speed 
steel. , The story of its invention will form the sub- 
ject of one of the abstracts we shall give from his 
report. What effect its use has had upon the 
machine shop it is impossible to estimate. The late 
Mr. James Rowan, whose intelligent use of it could 
scarcely be surpassed, said that on the whole it 
reduced labour costs little more than 5 per cent. ; 
but in other works where more roughing out is 
done, five or six times. this amount is put to 
its credit. 1t bas certainly revolutionised our 
ideas of machining, and the limits of its capacity 
are not: yet reached... This progress we owe to Mr, 
Taylor. It is, perhaps, true that many years before 
he and Mr. White discovered that the heating of 
tungsten steels to their melting points improved 
their cutting qualities, steelmakers, especially in 
Sheffield, knew the fact and kept it to themselves, 
because it was clearly more to their interest to sell 
three or four pounds of ordinary carbon steel at 7d. 
or 8d. than one pound of special steel at 1s. 4d. ; i 
is undoubtedly true. that steels superior to 
any that Taylor and White produced and patented 
were discovered with suspicious rapidity when the 
demand for them arose ; heal this does not rob Mr. 
Taylor of one particle of the honour that he deserves 
for the fact that he first, by elaborate and careful ex- 
periments conducted on the most approved scientific 
lines,.showed that steels of the kind could be made 
and.used, and that machine tools were capable of 
doing far more work than was generally supposed. 
We must give to him, and to those who-have 
worked with him, full credit for this; and it is the 
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more important that they should be given all the 
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honour for what they have actually done, because 
Mr. Taylor does, in parts of his address, claim too 
much, and because we find ourselves at variance 
with him in the application—the “ route-ing ” sys- 
tem—of the knowledge he has acquired. It is, 
perhaps, inevitable that a person who devotes a 
large section of his working life to a particular pro- 
blem, who has traced and retraced every step, and 
confirmed by scientific inquiry every fact he has 
recorded, must be filled with the belief that with 
him, and him alone,. rests the discovery of all he 
finds. It is, moreover, exceedingly difficult to 
apportion the credit for any particular discovery 
when the march of progress has continued for 
twenty-six years. Mr. Taylor claims that in this 
time a secret has been kept by all who worked 
with him. We do not, after reading the address, 
know what the secret is, unless, indeed, it be 
the use of a special slide rule for determining 
at once the equation of twelve variables that occur 
in the cutting of metals. Apart from this fact, we 
find amongst Mr. Taylor's revelations many things 
that were known aforetime. In a chronological list 
of his discoveries he records that in 1881 he found 
that a round-nosed tool turned out more work than 
the old-fashioned diamond pointed tool, and that, 
broadly speaking, coarse feeds and slow feeds were 
better than high-feeds and fine feeds. It is safe to 
say that if this is a secret, it had leaked out years 
and years ago, and was probably known well before 
Mr. Taylor’s experiments commenced. Our readers 
will remember well that the two methods have 
been known for years as the English and American 
methods, and that that which now receives Mr. 
Taylor’s official commendation is the one that has 
obtained in British workshops for an indefinite 
period. In 1883 the experimenters discovered the 
use of a heavy stream of water on the cutting 
point. When the use of plenty of water was first 
known we are unable to say; it certainly does not 
come now as a revelation. The scientific confirma- 
tion of the fact is none the less valuable. In 1883 
the experimenters demonstrated that the longer a 
tool is required to work the slower must be the 
speed. The fact seems now so like a “ glimpse into 
the obvious” that it appears hardly worth recording. 
In 1884 an important step was made when the 
elements of the Sellers tool grinder were formulated, 
and the acknowledgment of the necessity of accurate 
grinding was made. That cannot be regarded as a 
discovery, nor as a secret, but it has had a remark- 
able effect upon the machine shop. The shop that 
does not grind its tools to a standard now-a-days 
is regarded as backward. In 1898 the Taylor- 
White process of making tools was invented ; 
between 1899 and 1902 the slide rules were 
developed; and in 1906, only last year, the value of 
the addition of vanadium to tool steel was “ dis- 
covered.” Surely this fact is late in the day; the 
peculiar effect of vanadium had been long known, 
and it had certainly been used in the preparation 
of tool steels. We need cnly refer to Mr. Gledhill’s 
paper read before the Coventry Engineering 
Society in March, 1904, where vanadium is 
mentioned as one of the ingredients of tool steel, 
and its price per pound given. Or, to be more 
specific, we may state that in 1901 tool steel with 
1 per cent vanadium had been made at Openshaw, 
and in 1904 steel containing 2 per cent. of the 
same element was produced. But Mr. Taylor 
means by discovery what we mean when we say 
that Columbus discovered America. It was a 
discovery as far as Europe was _ concerned. 
Possibly some of the facts that Mr. Taylor has 
found out are discoveries to him, because he has 
deliberately. shut his eyes to what had been done 
elsewhere, so that his inquiries might be con- 
ducted without any preconception. The earnest 
novelist, we know, reads no novels, lest the plots 
and characters of others should influence his own 
creations. 

But such defects as exaggerated claims, both for 
discoveries and secrets, we must forgive to Mr. 
Taylor. He has done an altogether admirable piece 
of work. His experiments have been on the grand 
scale; they have taken years of patient and untir- 
ing energy, and they have been conducted on the 
most rigid scientific principle that one, and only 
one factor, should vary at a time. Of his deduc- 
tions and of the use he proposes to make of them 
we must write at another time. Enough has 
been said for the moment to arouse the interest 
of all who follow intelligently the art of cutting 
metals. 


The Russian Navy. 


THE disappearance of the Russian Navy in the 
late war has more than once served as the justifica- 
tion for reductions in our shipbuilding, and possibly 
—sub rosa—for that ever-growing list of ships 
needing repair and receiving none. As there are 














ample indications that Russia has no intention of 
ceasing to be a naval power, anything having to do 
with the reorganisation of her navy is a matter of 
general interest to us. The influence of the 
Nebogatoff court-martial upon naval construction 
may not be at first sight very evident. Indirectly, 
however, it concerns the new fleet in many ways, as 
well as the old one. The surrender of Admiral 
Nebogatoff is too recent not to be well known. 
After Tsushima, five Russian battleships survived. 
These were Nebogatoff’s flagship, the old Nikolai I.; 
the Orel, a modern battleship; and the three coast 
defenders, Senjavin, Outschakoff, and Apraksin. 
The Outschakoff was solitary ; the others in squad- 
ron. Surrounded by the Japanese, Nebogatoff sur- 
rendered. The Outschakoff, in a similar condition, 
fought and went down firing. For this surrender 
Nebogatoff was dismissed from the Russian 
Navy. After much agitation and a great deal of 
literature, he succeeded in getting himself re-tried, 
with the result that the death sentence was passed. 
It will be commuted, of course; still, a definite 
precedent has been created for the treatment 
of “regrettable incidents,’ as we called them in 
the South African war. The new Russian navy, 
therefore, has to win or go under; consequently it 
cannot be airily dismissed as outside the zone of 
our possible competitors. 

Naval Constructor Matrossof, of the Russian 
navy, has recently indicated some of the means 
whereby the “sink or win” Russian navy of the 
future seeks to avoid premature sinking. What he 
tells us about the Borodinos removes all surprise 
concerning the ease with which they sank at 
Tsushima, and shows, as we long ago contended— 
that Tsushima was, to a far greater extent than is 
allowed, a naval constructors’ battle. The Boro- 
dinos were originally designed for 13,940 tons, with 
a metacentric height of just over 4ft. with full load. 
Modifications during construction brought the dis- 
placement to 14,500 tons and reduced the meta- 
centric height to 3ft. 9}in. 





of buoyancy are bound to be dangerous, even if 
badly fought. We can neglect the new Russian 
programme so long as it remains in the air, but not 
beyond that stage. At present if has not mate- 
rialised beyond the Rurik and the alteration of the 
two Emperor Pauls to the new ideals. This is but 
asmall nucleus. If the Russians build their own 
“ Dreadnoughts,” much water will run under the 
bridges before they become actualities ; but if they 
construct them on contract, where rapid shipbuild- 
ing is possible, the Russian fleet will presently be in 
possession of units that, so far as material goes, 
will be considerably superior to the Dreadnought. 
Since the Majestics we have increased enormously 
in offence and in speed, but the ratio of protection 
has not been increased. Russia has begun to set tle 
pace for a further increase in dimensions on new 
lines—more size to secure better keeping afloat 
qualities; and when all is said and done, there is 
about this a good deal of reversion to the canons of 
Sir Nathaniel Barnaby, whose Devastation of the 
year 1870 or thereabouts still remains the high- 
water mark of the best relation of armour and 
armament to size. It has been contended by at 
least one writer that we have never advanced, but 
rather, when allowance is made for progress, gone 
backwards since the Devastation. Without going 
so far as that, we deem it well to draw attention to 
the fact that Russia’s unrivalled war experience in 
being badly hit is being entirely put into vast, 
almost enormous, increases in all things that 
concern keeping afloat. 


British Consular Service Improvements. 


THE improvements which are now being intro 
duced in the British Consular system coincide 
with the demand made in Germany for the 
adoption of more satisfactory methods by the 





Government of that country and its commercial 


Preparations for the | representatives in different parts of the world. A 


Baltic Fleet trip carried the displacement to | month or two ago the Secretary of State for Foreign 
15,275 tons and the metacentric height down to | Affairs, in the course of replies to questions raised 
23ft. They took 2000 tons of coal instead of 787, | jin the House of Commons, gave some instructive 


the normal. They carried 500 tons of water instead 
of the normal 120. There was lubricating oil for 
seventy-five days, and four months’ full provisions. 
At Madagascar the discovery was made that 
if the ships heeled over 8 deg., they would not 
right themselves again. To avoid unpleasant inci- 
dents, they sealed up the 12-pounder gun-ports, 
which were never opened till the day of battle, and 
chen chiefly served to let water in. The Borodino 
was ordered to take 300 tons of water in her boilers. 
She signalled that 298 tons was the maximum 
capacity. ‘Take 400” was the reply. The Sissoi 
Veliky coaling suggested once that she would sink 
if she took much more coal. ‘“ Better sink from 
too much coal than be short of it,” was the magni- 
ficent reply of Rodjestvensky. 

It is little wonder that these overloaded ships 
moved slowly and capsized easily. The Russians 
have learned their lesson, though a high metacentric 
height does not appear to be the solution they aim 
at. The whole hull armoured to the upper deck is 
the panacea, and the new battleships are to be of 
21,800 tons, so as to carry it all. They will not be 
armed more heavily than the Dreadnought, so far 
as we can gather, nor will they be swifter ; but they 
will dispose of an extra 4000 tons, solely and simply 
to keep afloat. 

In the Rurik, being built by Messrs. Vickers- 
Maxim, the same principle is followed. The Rurik, 
on 15,000 tons, carries the same armament, less 
maximum thickness of armour, and less “ designed 
speed’ than the Italian cruiser St. Giorgio does 
on 9800 tons. Ina word, the Rurik, one way and 
another, carries 5000 tons of the “ keeping afloat” 
quotient. The fact is extremely significant. It is 
the fashion to look to Japan for “ war experience.” 
We are supposed to be full and brimming over with 
“war lessons” supplied by our Japanese allies. 
But what did the Japanese have a chance to learn ? 
Their experiences of being hit were trifling. It was 
the Russians who took the vast majority of blows, 
who saw their ships turn turtle, and who are in the 
best position to know why. And we find them 
allowing enormous weights for reserve of buoyancy, 
and a dozen things that do not show on paper. On 
paper the Rurik looks nothing out of the way. 
The Tsukuba, of the same displacement, beats her 
in every paper virtue. But—the Rurik has probably 
double the Tsukuba’s chances of survival, and about 
four times those of the St. Giorgio, for a given 
number of bad hits. 

In effect, Russia is saying to her new navy, “ You 
are given ships as nearly uvsinkable as possible. 
You must win orsink. If you surrender you will be 
shot.” A fleet of ships easily capsized, however en- 
couraged not to surrender, need be no great danger to 














an active enemy, but ships with an immense reserve 


information on the subject of the appointment of 
consular officials. It appears that there are no 
foreigners in the salaried consular service, that the 
unsalaried consular service is composed generally of 
persons engaged in trade, and that when suitable 
British subjects are resident they are appointed in 
preference to aliens for these positions. If 
unsalaried consular appointments are held by 
persons unable to speak English, it is officially 
stated that this is because no appropriate English- 
speaking residents could be found to fill the offices. 
Although this admission is regrettable, too much 
importance need not be attached to the matter, as 
the unsalaried appointments are only made at places 
where British interests are declared to be insuffi- 
cient’ to warrant the nomination of an official in 
receipt of a definite rate of remuneration. The 
non-acquaintance with English on the part of certain 
British Consuls, as would be inferred from the 
statement of the Secretary of State for Foreign 
Affairs, represents a fault which is not restricted 
to the consular officials of the United Kingdom. A 
similar complaint of a lack of a knowledge of 
German by German Consuls has been made in the 
Fatherland, and a vivid picture has been drawn of 
the terrible distress of a German abroad on finding 
that the official commercial representative of his 
native country could not understand him. Leaving 
this side of the question, we now come to the 
innovations which are being made with the object 
of promoting the export trade in general. 

The first point relates to the annual consular 
reports, the publication of which is to be expedited 
as from the beginning of the present year. It has 
been arranged that the Board of Trade shall co- 
operate with the Foreign-office in the editing of the 
reports. A more speedy despatch is certainly 
necessary if the documents are to be made of more 
practical value than they now are, although it 
remains to be seen whether the joint working of two 
departments will bring about the desired result. 
The second question concerns the action of the 
Foreign-office in giving instructions to the con- 
sular officials to report at once any matters of imme- 
diate commercial importance which may come to 
their knowledge. It is probable that most people 
were under the impression that such a practice was 
already in operation. However that may be, the 
instructions include authority to use the telegraphic 
system where it may be deemed necessary, and ‘it is 
in this respect that the significance and advantage of 
the matter should lie. The information thus obtained 
will either be communicated direct to those firms 
whose interests are concerned, or it will be printed 
in the weekly publication of the Board of Trade. 
In the former case, the particulars supplied would, 
naturally, be of a confidential character, and this 
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prings us to the third innovation. The Commercial 
Intelligence branch of the Board of Trade has hitherto | 
furnished confidential information to the Chambers 
of Commerce for the use of their members respec- | 
tively, it being understood that no publication should 
take place. It has now been decided, by way of an 
experiment, to extend this system by the opening 
of a register of firms in connection with this branch | 
of the Board, and these firms will be furnished with 
private information as occasion may arise. Appa- 
rently this development of the Commercial Intelli- 
gence branch of the Board of Trade is intended to 
cury into effect the wishes of the Foreign- | 
oflice, as represented by the instructions recently | 
given to the consular officials, when the British | 
commercial officials send written or telegraphic 
information that is considered to be of confidential | 
importance. | 
It remains for the future to decide what effects 
the innovations now resolved upon will have upon the | 
export trade of the country, somewhat opposed as 
they are to the spirit of British individual enterprise. 
In one direction the joint action of the Foreign- 
office and the Board of Trade should be of special 
advantage, namely, in the communication of early 
information respecting certain kinds of civil, 
mechanical, and electrical engineering contracts 
which are thrown open to international competition. 
If many unimportant foreign contracts are left out 
of consideration as being financially insignificant or 
of local or purely native interest, the complaint is 
often made that the time allowed for the submission | 
of tenders is too short from the date of the receipt | 
of the information respecting the competition. If 
the knowledge had been available earlier, there 
would have been ample time for making the | 
necessary calculations and sending in the offers, 
and in this sense the instructions given to the | 
British Consuls may prove of considerable value. | 
In this connection an extraordinary proposal was | 
| 





recently made in the columns of a semi-official 
German newspaper when discussing the same ques- 
tion, with special reference to the large dependence | 


on November 28th, when Mr. Samuel Spencer and 
some of his friénds and their servants were killed. 
On December 30th a crowded local train was 
standing at Terra-Cotta Station, near Washington, 


'on the Baltimore and Ohio Railway, when it was 


run into bya train of empty coaches, and 58 persons 


| were killed. The last accident to be referred to was 


a head-on collision on the 2nd instant, near Kansas 


| City, on the Chicago, Rock Island, and Pacific Rail- 
| way. 
| and 35 persons were killed. 


A northbound train met a southbound train, 


It is a matter of satisfaction to us that none of the 
British accidents during the past year can be attri- 
buted to defective systems of working or want of 
safeguards. It was not always so; but years ago 
British railway officers saw that the expenditure on 
signalling and the block system was money well 
invested, and, consequently, most of the accidents 


| now are due to want of care or mistakes on the 


part of the railway servants. This want of care 
may be given as the reason for all those accidents 
in America to which we have just drawn attention, 
but in most cases the systems of operation are 
defective and obsolete. At Atlantic City the draw- 
bridge at which the train left the rails was a new 
one, erected in connection with the electrification 
of the West Jersey road. The bridge was protected 
by signals in the usual way, and, in addition, a 
watchman was appointed to see that all was left 
safe after the bridge had been opened. But 


| apparently the interlocking did not ensure that the 


rails were level, and the watchman failed to notice 
that when the draw-span was put back the rails on 


| the bridge were above the level of those on the 


track, with the consequence that the train was 
derailed. It is suggested that, had there been 


| efficient guard rails, as in England, the derailed 


train would have kept in line, and not have gone into 
the water. The collision at Woodville was due toa 
freight train leaving a siding after the passage of the 
first section of the passenger train, and before the 
arrival of the second section. The official report 
issued after the accident said: “ If the green signal 


of that country upon the export trade for its pros- | lights were burning on the engine of the first sec- 
perity. It was actually suggested that the Federal | tion of the passenger train, the freight train should 
Governments of Germany should request foreign | not have left the siding until the second section had 
Governments to allow sufficient time between the | passed there: but if the signals were extinguished 
issue of announcements and reception of tenders | they could not know that there were two sections 
to permit of the presentation of offers by Teutonic | of the passenger train.” Here is candour. The 
firms. This proposal is even surpassed by the | only protection is an engine headlight, which 


suggestion that, as British Colonies give a preference | 
to British productions, the German Consuls in such | 
cases should make representations to their superior | 
authorities with a view to the latter providing a | 
remedy for such “ irregularities.’ Any comment on | 
these suggestions would be quite unnecessary. At | 
any rate, the endeavours of the Foreign-office and | 
the Board of Trade to bring about an improvement | 
should be welcome as supplementary to the| 
individual efforts of British firms. The consular | 
service can only second the latter. It is private | 
enterprise which has_ primarily developed the | 
increasing export trade of the United Kingdom, | 
and it is to the same initiative that we must look | 
for most of the anticipated expansion in the 
future. | 


| passing signals at danger. 
|under notice was another on a single track, and 
| whilst it was due to an operator accepting one of 


American Railway Accidents. 

WHEN it is remembered that during the past | 
year no less than 65 passengers have lost their lives | 
by accidents to trains on British railways, there is | 
a risk wheu speaking of railway accidents in | 
America of being reminded of the proverb as 
to stone-throwing by those that live in glass | 
houses. But it is necessary for us to refer to 
this subject if only as general news, and it is 
in a chastened spirit that we approach it Our 
own record is the worst since 1884, the year 
of the Thorpe and Shipston disasters, in which 
year there were 86 passengers killed on Bri- 
tish railways by accidents to trains. The years 
1879 and 1889 had a greater total; but then the Tay 
Bridge disaster in 1879 and the Armagh disaster in 
1889 accounted for nearly all the casualties in those 
two years. But in America there have been 
five accidents during the last two months, which 
have accounted for over 200 deaths amongst them. 
The first of these was that at Atlantic City, on the 





becomes no protection if it is blown out. We 
have previously referred to the happy-go-lucky 
methods that are still in force for operating the 
single tracks of America. What is required are 


| means whereby the movements of trains on single 


lines shall control the movements of trains in the 
opposite direction. Something has been done in 
that direction, but it is an infinitesimal part of 
whut is necessary. The collision that caused Mr. 
Spencer’s death was due, it is admitted, to the 
operator at the signal-box in the rear admitting 
the second train into the section before the first 
was clear. This, we regret to say, is often the 
cause of collisions in Great Britaio, but fortunately 
the results are not so serious. The terrible affair 
at Washington was due, it is stated, to the driver 
The latest mishap 


the trains when the other was in possession, with 
the result that the two trains met, it principally 
was due to the system employed for operating 
single lines. The operator saw his mistake, and, 
according to cable advices, he decamped, first send- 
ing a message to the train despatcher, ‘‘ No. 29 has 
gone and so have I.” 

However, there is hope for the future of 
American railways in this as in other respects. 
The Interstate Commerce Commission have 
secured increased powers as to rates, &c., and 
this in face of strong opposition from the railways 
and such influential bodies as the Standard Oil Com- 
pany, and only those that are well acquainted with 
the powers—for good and bad—that these corpora- 
tions possess can appreciate what this means. 
The Commission will now take courage and seek 
authority to compel the use of safety appliances 
and powers to inquire into railway accidents. The 
public are with them in this matter. The annual 








West Jersey and Sea Shore Railway of the Penn-| report of the Interstate Commerce Commission 
sylvania system. It occurred on October 28th, and | just issued refers to the enormous amount of traffic 
56 lives were lost through an electric train leaving | that has to be carried, to the difficulties of trans- 
the rails and running into the river. The second | portation due to the dearth of cars, and the 
was a head-on collision at Woodville, Ind., on the | crowded state of the freight yards, so that there is 
Baltimore and Ohio, when, early on the morning of | greater need than ever for such powers. The 
November 12th, a freight train met the second | whole subject is well summed up in the concluding 
portion of a passenger train, and 59 persons were | words of this report of the Commission: ‘‘ The 
killed. The next to be noted would probably not | enormous increase in the volume of freight traffic 
have been included in the list had it not have been | has put a severe strain upon employés, and this 
for the fact that the president of the road lost his | has often been made the justification of or excuse 
life in it. We refer, of course, to the rear-end | for working men unduly long hours, and has led to 
collision on the Southern Railway at Lawyers, Va.,| the employment of many young and inexperienced 











persons. In the matter of long hours the accident 
reports have shown instances of even worse con- 
ditions than existed in former years... . . The 
statistical tables only serve to confirm the serious 
and pressing character of the threefold problem 
which has been made the chief feature of this 
department of the last two or three annual reports: 
—(1) The investigation of accidents; (2) the 
requirement by law that the block systems shall 
be used on passenger lines; and (3) the regulation 
by Government authority of the evil of over- 
work by trainmen, signalmen, and _ telegraph 
operators.” 


The Scotch Railway Disaster. 


Masor PRINGLE concluded his inquiry into the 
causes of this accident on Saturday last. The in- 
quiry lasted five days—probably the record in length 
of time. It was conducted in private, but was, no 
doubt, very thorough. Driver Gourlay, who was 
in custody under a charge of culpably and reck- 
lessly driving his train whilst under the influence 
of drink, was examined by the Board of Trade 
Inspector in the Dundee prison hospital. He has 
since been released on bail. It is stated that Mr. 
Reid, the North British locomotive superintendent, 
has given Gourlay the best of characters as to 
sobriety and general conduct, and it is to be hoped for 
the man’s sake, as well as for the credit of railway- 
men generally, that it will be proved that if the 
driver was suffering from the effects of drink it was 
entirely through that given him by one of 
the public who saw him after the accident 
wandering up and down suffering from his injuries 
and in an agony of mind that was only natural. 
One possible reason for the length of the inquiry 
lies in the question as to- who will-have to pay for 
the results of the accident. It occurred on a joint 
line, the property of the Caledonian and North 
British Companies. Should the mishap be due to 
any neglect of the joint servants, the two companies 
must pay the costs equally. If, however, it is found 
that Gourlay is responsible for the collision, the 
North British Company must pay the whole, as he is 
its servant. It seems that Major Pringle paid very 
great attention to the question of the carrying out 
of the rules—quoted by us last week—as to signal- 
ling during fog and falling snow. If it should be 
shown that these were not carried out, then the 
onus of the accident must, we think, be thrown on 
to the joint companies. The Lord Advocate has 
ordered a public inquiry into the causes of the 
disaster, which opens in Arbroath to-day (Friday). 
In the last issue of THE ENGINEER we drew atten- 
tion to the very broad field that such inquiries may 
now cover, and the result will be awaited with 
interest, not only by the public and railway com- 
panies, but by those who were responsible for the 
passage of the Fatal Accidents Inquiry (Scotland) 
Amendment Act. 








DEVELOPMENT OF THE FRENCH 
AUTOMOBILE INDUSTRY. 
No, IV.* 

In the cooling of motors the French engineer has 
always aimed at convenience rather than efficiency. In 
other words, his principal object is to build an engine 
which will give the least possible trouble to the user, even 
though by so doing he may be radiating a respectable 
number of calories which might otherwise be employed 
in doing useful work. Instead of fitting an engine which 
may run the risk of getting hot and seizing in the hands 
of injudicious drivers, he prefers to go to the other ex- 
treme, and employ a cooling device which will keep down 
the temperature of the cylinder walls as low as possible. 
The maker knows that this is technically bad, because 
the low temperature tends to facilitate a condensation of 
the gases, and thus prevent a rapid and complete com- 
bustion. In practice, however, this is of little importance, 
since the engine has always a sufficient margin of power 
to make up for any loss of efficiency through excessive 
radiation. So long as the pump is working satisfactorily 
this system of forced water circulation has the advantage 
of offering an absolute’ security, but, on the other hand, 
an accident to the pump, if unsuspected, may have 
disastrous results, since the internal resistance offered 
by the ordinary form of honeycomb radiator will prevent 
any natural circulation of the water at all. From the 
point of view of the user, the system of a forced circula- 
tion through a honeycomb radiator is regarded as a great 
convenience. It suppresses the water tank, which is re- 
placed by a small water space around the radiator itself, 
and, owing to the high radiating efficiency of this type of 
radiator, the user is not troubled with the necessity of 
frequently replenishing the tank. The use of radiators 
offering the largest possible cooling space has become so 
general that there is a decided tendency to exaggerate 
their advantages. The honeycomb radiator was intro- 
duced at a time when the principles of cooling and lubri- 
cation were not so well understood as they are now, and 
in view of the excellent results being obtained with the 
Renault high-speed engines, it may fairly be assumed 
that the thermo-syphon method of water circulation is 


* No. IIL. appeared December 28th, 
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in many'respects superior to forced circulation. Until 
recently Renault Fréres have been alone in advocating 
natural circulation, but several makers are now following 
their example, and it is probable that this practice will 
make more headway in the early future. It is also to be 
remarked that the honeycomb radiator continues to 
decline in France, where a preference is shown for 
radiators built up of a number of small gilled tubes. 

We have already referred to the various devices that 
have been used for starting tiie engine from the driver's 
seat. This is one of the characteristic features of recent 
progress, pointing as it does to further refinements in the 
way of rendering the petrol car as convenient to handle 
as the steam vehicle. Although the starting of an engine 
is not now such a work of labour as formerly, it is 
nevertheless sufficiently irksonie; and even dangerous, 
in the hands of unskilled drivers to justify the intro- 
duction of any device which will suppress the 
starting handle. Especially is this the case in 
towns where the engine may be accidentally stopped in 
the traftic. Any means of starting the motor immedi- 
ately would obviously be invaluable. With a view to 
encouraging the invention of suitable apparatus, M. Henry 
Deutsch two years ago offered a prize for the best device, 
and at the Salon of 1905 an interesting feature was the 
number of self-starters, which were, however, in most 
cases of too crude a conception to commend them to the 
public. This year the self-starter seems to have made 
distinct headway. The old lever and ratchet arrange- 
ment for bringing the pistons up to the compression point 
have been abandoned as inefficient. Of electrical systems 
one at least that has proved a commercial success is the 
Erlotti, consisting of a dynamo which charges a small 
battery of accumulators weighing about 60 1b. This 
battery stores enough energy not only to start the engine 
with the electric motor, but also to light the inside of the 
car, and it may be used for ignition and for heating the 
vehicle. The equipment is sufficiently useful and com- 
pact to appeal to the motorist, but electrical self-starters 
are not encouraged, and are, in fact, excluded from the 














THE RENAULT SELF-STARTING DEViCE 


trials of these devices, which, inkthe-.opinion of those 
responsible for the tests, should beg#eg:putely mechanical 
character. The storing up of energy in a spring for 
starting the engine is the prineiplé of the Lemale appa- 
ratus, but while these. and; many other self-starting 
equipments have been tried, they have all given way to the 
application of compressed air or, as is the case with the 
Cinogéne, of carbonic acid gas. The Cinogéne is composed 
of a cylinder containing a rack gearing on to a pinion on 
the end of the crank shaft. It is placed across the fore 
end of the frame in front of the engine. A receptacle 
containing carbonic acid is placed within convenient 
reach of the driver who, by moving a lever, sends a 
charge into the cylinder. The rack is driven forward, 
when it becomes automatically disengaged from the 
pinion, and returns to its former position. The apparatus 
is effective, and seems to be meeting with a good deal of 
success. A somewhat similar method was adopted at 
the Salon on one of the Renault cars, but instead of 
using carbonic acid to drive the rack, the energy employed 
is compressed air. Renault Fréres apparently find this 
system—which we illustrate—preferable to their older 
device of driving a small rotary compressed air engine 
gearing on to the inside of the fly-wheel. For engines 
of four cylinders and more, compressed air is found to be 
a convenient and almost infallible means of starting. In 
these engines the pistons nearly always come to rest at 
half their travel, through the compression stroke of one 
pair of pistons balancing the downward stroke of the 
others, and by admitting air into one pair of cylinders 
the pressure is sufficient to drive down the pistons, which 
acquire a high enough speed to overcome the compression 
in the other two cylinders when the pistons are nearly at 
the end of their upward stroke. The first self-starter of 
this type was the Saurer device, in which a pump driven 
off the crank shaft compresses air in a receptacle under 
the driver's seat. This receptacle communicates with 
the cylinders through the medium of a valve actuated 
by a lever on the dashboard. The Letombe appa- 
ratus is based upon a# similar principle, though in 





& more complicated form. A compressed air reser- 
voir is kept charged by a small pump driven from 
the crank shaft, and is automatically thrown out 
under the action of a spring as soon as the pressure 
reaches its maximum. Forming an extension of the pump 
is a sliding valve with four ports communicating with the 
four cylinders. By pushing a button on the dashboard 
the valve moves forward under the action of the com- 
pressed air which passes through the open ports, and the 
engine runs with compressed air until the explosive charge 
is ignited, at which moment the compressed air valve 
automatically closes. This principle of compressing air 
in a small tank by a pump driven from the crank shaft is 
also adopted by F.I.A.T., but Mors uses a pump worked 
by hand. Repeated trials have proved this method of 
starting almost infallible, and although the compressed 
air equipment rather complicates the mechanism, the 
advantages of easily starting the engine are so manifest 
that simplified apparatus of this type may come into 
general use. 

In transmission gears little in the shape of novelty was 
observable at the Paris Salon. After years of experience 
with an iafinite variety of gears, makers find it difficult to 
break away from the standard form of sliding change 
speed.gear, and even devices for keeping the wheels in 
mesh, and keying them for different speeds, are less 
numerous, manufacturers finding that the shocks to which 
this part of the mechanism is subjected render it undesir- 
able to employ methods which are a possible source of 
weakness. Rather than adopt new forms of gears, the 
tendency is to give a wider range of power to the engine, 
and to improve the clutches, whereby the changing of 
speeds is facilitated, and the necessity for so doing greatly 
diminished. The use of two sliding trains of wheels with 
“gate” control has increased. By comparison with former 
years the propeller shaft transmission is gaining ground, 
and is often adopted even on the heaviest vehicles, 
although, as a rule, makers allow buyers the option of 
having propeller shaft or chain transmission. The 
advantages and drawbacks of each system are so far 
evenly balanced that it is difficult yet to say whether the 
shaft transmission or the chain will finally triumph for 
the heavier class of cars,as the propeller has done already 
in the case of the light vehicles. The only serious draw- 
back to the universal jointed shaft is the necessity of 
returning the car to the works in the case of a breakdown, 
whereas the chain can be easily repaired on the road, and 
it is for this reason that for cars where high powers have 
to be transmitted a good many experienced motorists 
still prefer the chain drive. 

The universal character of the petrol motor was 
impressed upon the visitor to the Grand Palais by the 
remarkably few examples of pleasure vehicles propelled 
by steam or other motive power. Even such firms as 
Niclausse are building petrol cars in which they closely 
follow the standard pattern, and the only steam car, 
apart from the Serpollet and Chaboche, was that ex- 
hibited by Weyher and Richemond, in which a special 
feature is the two heavy oil burners on the Bunsen 
principle, which, it is claimed, overcome all the diffi- 
culties that have hitherto been met with in the appli- 
cation of paraffin for steam raising on pleasure vebicles. 
The Weyher and Richemond car has undergone little 
change during the past year, but singularly enough the 


‘| firm have been obliged to abandon their system of 


braking on the front wheels, because the buyers did not 


|| approve of this innovation, although it is frequently 
'| urged, apparently with good reason, that the brakes 


acting on the front wheels are an effective safeguard 
against skidding. This is also the opinion of Messrs. 


‘| Weyher and Richemond, who have had considerable 


experience with this system of braking. 

If steam has been gradually losing headway for 
pleasure carriages until it is now only represented by a 
few isolated exampies, the visitor to the Grand Palais 
might have been under the impression that electricity 
was in the same parlous condition. Although electricity 
as a motive power was not strongly represented at the 
Salon, it has nevertheless been making wonderful strides 
during the past year or two, so far as concerns the num- 
ber of vehicles in circulation, and there are at present 
many companies in Paris who hire out electric carriages 
to private users, who find that this system of hiring is 
more economical, and certainly more convenient, than 
the keeping of a carriage and pair. The electric carriage 
has therefore became a prominent feature in Paris, where, 
of course, it is confined to town use, and there seems at 
present little hope of the electric vehicle finding its scope 
of utility increased to any large extent. At all events, 
neither in batteries nor in motors has there been sufficient 
progress during the past year to warrant the hope of any 
notable improvement in the early future. The various 
attempts to solve the problem of transport by petrol- 
electric mechanisms do not appear to have given any 
encouraging results in France, and the only maker who 
continues to give attention to this matter is M. Krieger, 
who exhibited a large chassis which had run from Milan 
to Paris. It is in Belgium that the combination of the 
internal ‘combustion. engine with an electric generating 
vlant is being applied most successfully to road vehicles, 
but practical experience has not yet shown whether in 
running cost and upkeep these vehicles can compare satis- 
factorily with the petrol zar. 

One of the most interesting features of the French 
industry at the present moment is the number of different 
patterns of voiturettes which are being turned out by 
firms whose resources do not allow of their building high 
grade cars in competition with the leading firms. As the 
profits upon these little vehicles are relatively small, 
makers do not go in for this branch of the industry until 
they are almost forced to do so, or are able to produce 
designs which will allow of a considerable diminution of 
productive cost. It is obvious, however, that as the 
production of high grade cars tends to exceed the 
demand, the larger class of manufacturers will be obliged 
in the future to specialise themselves in a light and 
cheap type of vehicle, for which there would be an almost 








unlimited demand, if only the public were assured that 
these cars are sufficiently reliable. The attempts to build 
voiturettes to standard design have failed more or legg 
on account of the high cost of production, and many 
firms are now endeavouring to reduce this cost } 

oT, tg the mechanism in every possible way. Thug 
we have voiturettes with belt transmission, friction drive, 
and various other systems of propulsion, which were 
abandoned years ago on the bigger cars, and it will be 
interesting to see whether the resuscitation of some of 
these old devices will result in the creation of practical 
types of cheap voiturettes. The results obtained by 
some of them are, at all events, sufficiently encouraging 
to justify the hope that satisfactory cheap voiturettes 
will ,be available at no distant date. 

The coach-building art has-been brought tosuch a high 
degree of perfection in its application to the automobile 
that the display of carriage bodies in the Grand Palais is 
always interesting and even instructive, as showing the 
trend of the motor vehicle movement. The aim of the 
coachbuilder has been to design a type of body which 
can be employed as far as possible both for town and 
country use, so as to avoid the necessity of having two 
or more types of bodies for one chassis. While the side 
entrance tonneau continues to enjdy»a good deal of 
popularity, the type of body which has made the most 
headway is the Limousine. Some ‘of these bodies are 
remarkably luxurious, and are far more commodious than 
formerly. The advantages of this pattern are now so 
manifest that it is being employed more and more for 
touring purposes, especially for the convenience of ladies 
who find that the Limousine offers considerable advan- 
tages over the tonneau for comfortable touring. This pre- 
ference for large bodies on powerful chassis is also 
observable in the revival of old designs which, as seen on 
the Renault, C.G.V., and other stands, constituted a 
curious and apparently satisfactory amalgamation of the 
old and new methods of road travelling. This evolution 
in the coach-building art implies that the tendency at the 
moment is the building of cars offering every possible 
comfort alike for town and country use. The isleapeed 
touring car, with its light and inconvenient body, has 
given way to commodious vehicles capable of carrying a 
number of passengers as well as their luggage. In a 
word, the motor car is becoming an instrument of travel 
rather than of sport, and in this respect it cannot fail 
still further to increase the popularity of the movement. 

Another instance of this change in the motor car 
industry is observable in the efforts which the French 
have been making to suppress racing, or, rather, to replace 
it with contests in which the competitors are allowed a 
certain quantity of fuel for the distance to be covered. 
The idea of this new regulation, which approximates to that 
of the Tourist Trophy trials, was to encourage the design- 
ing of more economical and more efficient engines. Con- 
trary to expectations, however, neither English, German, 
nor Italian makers will be taking part in the French Grand 
Prix, which it is proposed to run off under the new regula- 
tions, the two last named countries having decided to 
compete for the Emperor's Cup over the Taunus course in 
Germany. It was recently announced, indeed, that the 
French Government had decided to refuse permission for 
the Grand Prix Race, and the French trade would doubt- 
less have accepted this decision had it not been for the 
preparations that are being made for reviving motor car 
racing in Italy and Germany. Considerable influence is, 
therefore, being brought to bear upon the French Prime 
Minister in the hope of inducing him to sanction the 
Grand Prix Race, and if, as is likely, this is done, the fact 
of the contest being run off upon the consumption basis 
may result in a further development of the French 
industry in the direction of higher mechanical efficiency. 








NAVAL MANCUVRES AND THE CLOSING OF 
HARBOURS. 

AN important notice has been issued this week by the 
Admiralty, warning the shipping community and others 
that circumstances may arise in which it may be necessary, 
on account of manceuvres, exercises, or otherwise, to forbid 
all entrance to the naval ports at night. It is intimated 
that if searchlights are observed to be in constant opera- 
tion the naval harbours should be approached with great 
caution, as it may be apprehended that obstructions may 
exist outside the port, or that the entrances may be alto- 
gether closed, and an Examination Service may be 1n force. 

In the event of relations between this country and any 
Naval Power becoming strained, an Examination Service 
may come into force at certain ports or localities in the 
United Kingdom and colonial possessions, @ list of which is 
appended to the notice. The list includés the names of 
fifty-six ports, &c., including the Thames, Mersey, Tyne, 
Clyde, Hull, Milford Haven, Channel Islands, and Plymouth. 

The institution of an Examination Service at any port will 
never be publicly advertised, and shipmasters are warned to 
keep a sharp look-out for the Examination steamer, and to 
‘*bring-to’’ on demand at all times when relations with 
Foreign Powers are known to be in a state of tension. If an 
entrance to a port is closed, three red vertical lights by night 
or three red balls by day will be exhibited in some con- 
spicuous position in or near to itsapproach. If the Examin- 
ation Service is in force the Examination steamer will be 
distinguished at night by three red vertical lights when the 
port is closed, and by three white vertical lights when it is 
open. These regulations point to a determination on the 
part of the Admiralty to place all naval ports during the times 
of manceuvres on a war footing, and to leave nothing to 
chance in the event of strained relations with naval Powers 
obtaining. The inconvenience entailed to shipping and the 
public generally by the rigid enforcement of the order will 
not be objected to when the objects of the order are 
remembered. 








THE ENGINEERING Society.—A meeting was held at East 
London College on Wednesday, January 9th, at 8 p.m., when a 

per was read by H. P, Philpot, B.80, Whi Seh., on ‘‘ Torpedo 
Bonts and Destroyers;” 
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GEARED ENGINES OF THE §.S. SIMLA. 


Over illustration shows an extremely interesting engine. 
It is a model constructed on a scale of din. to the foot by 
Messrs. Tod and McGregor in the year 1853. This model, 
which is probably the finest marine engine model ever con- 
structed, was exhibited in the Paris Exposition Universelle 
in 1855, and was specially mentioned and awarded the 
Médaille d’Honneur by the judges. As exponents of the 
beginning of good mechanical work the model is unrivalled, 
and at the present day would be difficult to surpass. 

The engines are of the four piston-rod steeple type, and are 
geared at a ratio of 2? to 1, the spur wheel being a mortice 
whee!, and the pinion being a fine piece of work. It is in 
four steps, and all in one exceptionally clean casting. There 





are four gun-metal bilge pumps with clack valves, worked | 


from diagonal rods from the expansion excentric straps, 


these pumps being constructed to throw out of gear in pairs | 


by a very ingenious sheave on the rods which work the rocker 
shafts by which the pumps are driven. Between 


pumps at an angle of 45deg.; these are driven from the main 
crank shaft by connecting-rods working in trunks. There 
are two feed pumps of the plunger type, which are driven on 
either side of the starboard air pump by a crosshead affixed 
to the trunk. 


The reversing gear is of the balanced slip sheave descrip- | 


tion, the throwing over being accomplished by a hand wheel 
and geared quadrant for each engine separately ; theexpansicn 
valves are driven by separate sheaves with throw-out lever 
gear, which actuates the rocker shaft. 

The guides are constructed in three pieces in a 
ingenious manner for taking up wear. 

The model was exhibited in London in 1862, and found its 
way to the Crystal Palace. It stood for many years in the 
Ivory Turning Court. It was then moved upstairs, and until 
recently it remained neglected and covered with dust close 
to the engines generating the electric light for the Palace. 

‘The model represents on a fairly large scale the very best 
practice of the period when it was made. It was taken as 
proved that the proper piston speed for a marine ‘engine was 
240ft. per minute, and as this did not give a sufficient num- 
ber of revolutions to the screw, gearing was introduced. The 
Simla was a P. and O. boat, one of the first in which screw 
propulsion was used. The nominal power of the engine was 
600, but it probably worked up toabout 2500 indicated horse- 
power, This model is, so far as we know, the only one in 
existence of geared screw engines. It cost over £4000. The 
workmanship is exceptionally fine. 

We understand that Mr. G. Desvignes, of the West London 
Engineering Works, Gunnersbury, found the model in a 
yard, and purchased it. He has cleaned it and put it in 
order. It will be a matter of everlasting regret if it is not 
bought by some science college or muscum. It is impossible 
to get anything more typical of the current of engineering 
thought and practice at a time when Great Britain still led 
the world in the mechanical arts. 
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A NON-SKID TIRE. 


Is side-slip in motor omnibuses preventable ? . This is, for 
Londoners, a very serious question, and one which has been 
answered in diametrically opposite ways. Some say ‘‘no,”’’ 
and demand the immediate suppression of this form of con- 
veyance ; whilst others content themselves with expatiating 
on the advantage of increased speed, and infer that a 
tendency tc skid is a necessary evil of no great importance, 
and chiefly due to the state of the roads. That there are 
many who do not hold either of these opinions was proved 
by the number of cars with ‘‘ non-skid’”’ tires shown at the 
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Fig. 1—-HARTRIDGE TIRE 


recent Automobile Exhibition at Olympia. These are usually 
either solid rubber tires with grooves, or the ordinary pneu- 
matic tire partly covered with metal in the form of studs or 
chains. 

The Hartridge tire—see Figs. 1 and 2—is on quite a differ- 
ent system. 


vehicles, such as motor omnibuses, over rough roads. It was 
thought that a tire might be built up with a large number 
| of rubber blocks, which should have all the advantages of 





( _It was originally devised, not with any idea of | 
preventing side-slip, but as an economical tire for heavy | 


a solid tire, and be much cheaper, both in original cost and 
in maintenance. Several of these tires have been on trial 
since last March on Vanguard omnibuses and other vehicles. 
A very pure and soft rubber is used, and the wear on one 
pair which has run more than 4000 miles is less than a tenth 
of an inch. 

The tread of a rear wheel consists of ninety-six pieces of 
rubber, arranged in six rows round the rim of the wheel, as 
shown in the illustration, the sides of the outer pieces being 
bevelled. Five thin steel rings, slightly corrugated, separate 
the six rows ; and the ends of each block are grooved to enter 
into projections on small brass castings. These fit into one 
another, and are held together by steel bolts passing through 
the outer rings, which are also corrugated on their inner 
faces. Four strips which cross the rim of the wheel, and are 
held to it by countersunk bolts, fit into notches cut in inner 
and outer rings, thus preventing the whole tire from creeping. 
Only gin. of rubber is allowed to project beyond the rims of 
the outer rings; but packing strips Zin., jin., and 1tin., are 
placed under three out of each four blocks, so that the whole 
circumference is made up of four sets of four blocks. In a 
new tire a quarter of the blocks would be 8}in. deep. When 
reduced by wear these are moved into the second position, 
with a #in. packing strip behind, and subsequently into the 
third and fourth; so that they would not be discarded till 
the original depth had been reduced by 1fin. The construc- 
tion of the front wheels is similar, except that the total 
number of blocks is forty instead of ninety-six. 

Fig, 2 shows the movement which takes place in those 
blocks which are in contact with the road surface when the 
vehicle is subjected to a side strain. The outer edge pushes 
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Fig. 2—ACTION OF TIRE 


| away the mud and bears on the hard surface below, and 
the more the strain is increased the more firmly do the blocks 
grip the road. As the wheel continues to revolve, six blocks, 
being released from pressure, resume their natural shape, 
whilst six others are brought into play; so that the whole 
ninety-six are compressed, and spring back, at each revolu- 
tion of the wheel, so long as there is any tendency to skid. 
It might be thought that the friction would wear the edges 
of the blocks, and that they would lose their gripping power ; 
| but a set which have, we are informed, run for 4000 miles, 
| still present a clean square edge. 
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SUBMARINE SIGNALLING. 


In our issue of September Ist, 1905, we described in some 
detail-the system of submarine signalling with which the 
Honourable Corporation of Trinity House experimented in the 
summer of that vear, and published illustrations of the appa- 
ratus in use. The récent developments in the practical applica- 
tion of submarine sound transmission are due to American enter- 
prise, and up to a few weeks ago the only lighthouse authorities 
who had installed submarine bells in connection with light- 
ships under permanent ‘service conditions were, so far as 
we know; those of -the United States, Canada, and Germany. 
The Mersey Docks and Harbour Board have, however, recently 
fitted an apparatus of this description in connection with the 
North-West Light-vessel, in the approach to the Mersey. 
The bell was put into service on December 24th, and will, 
during thick or foggy weather, be sounded in groups of three 
strokes in quick suctession every ten seconds. This per- 
manent installation is the outcome of the experiments 
carried out by the Board at intervals during the past fifteen 
months. 

We recently had an opportunity of witnessing the working 
of the bell signal receiving apparatus installed on board the 
Campania, and undoubtedly the additional aid to naviga- 
tion provided by the Mersey Docks and Harbour Board 
will be welcomed by those responsible for the safety of vessels 
fitted with receiving mechanism plying between Liverpool 
and North American ports. 

The submarine bell installations fitted to light-vessels on 
the Atlantic coast of the United States have, until recently, 
been maintained experimentally by the Submarine Fog- 
signal Company, but on November 30th last the light- 
house establishment took over the installations at the Boston, 
Nantucket Shoals, Fire Island, and Sandy Hook light-vessels, 
and in future will maintain and work them. The installa- 
tions on five other vessels—viz., those off Fenwick Island, 
Winter Quarter Shoal, Cape Charles, Tail of the Horseshoe, 
and Diamond Shoals—are still maintained experimentally 
by the company. This action on the part of the Lighthouse 
Board would seem to indicate that, in the opinion of the 
United States authorities, the system had passed out of the 
| initial experimental stage, and may be relied upon as a prac- 
| tical success. It is noteworthy that neither the Trinity 
| House nor the Irish Lights Board have yet made any perma- 
| nent installation of the bells, although both boards have 
| under their control several light-vessels regularly passed by 
| Transatlantic steamers fitted with receiving apparatus. 
| A-correspondence between the Trinity House and the Zee- 
| land Steamship Company has just been published, from 
| which it appears that the latter has offered to install an 
| apparatus for submarine signalling on board the Tongue 
| lightship at the mouth of the Thames free of cost, and to 
r allexpenses for managing the apparatus until it is either 
taken over by the Trinity House or removed from service. 

The Netherlands Government are stated to have made 
arrangements to supply submarine bells to the light vessels 
on the Dutch coast, and the Queenborough and Flushing 
boats of the Zeeland Company are about to be fitted with 
| receiving apparatus. 

We understand that the subject will be discussed at the 
annual conference of the three lighthouse boards of the 
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United Kingdom and the advisory committee on lighthouse 
works, to be held at the Board of Trade on January 30th. 

On the other hand, the Admiralty have been, and are, 
making exhaustive experiments, and trials have recently been 
carried out on H.M,S. Antrim, in conjunction with an 
attendant gunboat, with the view of testing the suitability of 
the system as a means of communication between ships. 








OBITUARY. 


THOMAS ATKIN ASHTON. 


Tue death occurred, early in the morning of the 4th inst., 
of Mr. Thomas Atkin Ashton, of Brighton House, Netheredge, 
Sheffield, in his seventy-third year. Mr. Ashton, who 
was an invalid for several years, was head of the well-known 
firm of Thomas A. Ashton, Limited, engineers and colliery 
furnishers, of Norfolk-street and Change- alley, Sheffield. A 
native of Boston, Lincolnshire, he came early in life to 
Sheffield, where, from modest beginnings in a small shop in 
Change-ailey, he built up the very extensive business now 
carried on in premises of which the original shop is a very 
insignificant part. The actual works have to-day a floor 
space of 25,000ft. In 1893 the business was incorporated as 
a private company, Mr. Ashton acting as chairman. Of late 
years, however, though he presided usually at the directors’ 
meetings, he took no active share in the management, 
which has fallen mainly to his only son, Mr. H. Ashton. 
Mr. Ashton was the first general mill furnisher in Sheffield, 
and the rapid progress made in the extension of his works is 
proof of his enterpzise and business ability. 


JOHN LEWIS. 

Tue death of Mr. John Lewis, founder of the Cambrian 
factory, and the Jersey Dry Dock, Swansea, has just taken 
place at the advanced age of eighty-five. Mr. Lewis began life 
as an engineer, and always took a warm interest in this profes- 
sion. He remained proprietor of the factory and dry dock until 
1897, when he retired from business. As a member of 
Swansea Town Council one of the most prominent of his 
successes was, in conjunction with Alderman Burnie, getting 
the toll abolished for locomotion between the Eastern and 
Western districts. One of his sons was the late Judge David 
Lewis, the first Recorder of Swansea. Another son is the 
mining engineer, Mr. Walter Lewis, and another Mr. John 
T. Lewis. 


CHARLES ANDREW BUSTARD. 

THE death of Mr. Charles Andrew Bustard, at the early 
age of thirty-seven, is announced as having taken place on 
F "riday last from acute pneumonia. Mr. Bustard was for the 
last four years in general charge of the erection work of the 
British Westinghouse Electric and Manufacturing Company, 
Limited, for the London district, this work covering the 
Chelsea station and the numerous sub-stations of the under- 
ground lines. He was born in Ohio, and was one of the 
earliest of the Pittsburg Westinghouse Electric Company’s 
young men to settle in this country, where he had lived since 
1898. 


HENRY BOND 


Tue death is announced of Mr. Henry Bond, once building 
surveyor for the southern division of the Midland Railway. 
Born in 1833, at Blackheath, he joined the service of the 
Midland Railway Company in February, 1870. His first 
work was to superintend the erection of engine sheds at 
Manchester, and on their completion was appointed building 
surveyor for the northern division, but considerations of 
health caused him to exchange the post for the southern 
division surveyorship on the death of Mr. Robinson, who 
previously held the position. 


FREDERICK RICHARD BOOTH. 

THE death is announced of Mr. F. R. Booth, of 4, Beech 
Hill-road, Sheffield, on the 5th inst., at the age of fifty-six. 
Mr. Booth, who was a Sheffield man, was connected with the 
steel trade for the greater part of his life. Originally with 
Messrs. Allott and Sully, accountants, Sheffield, he after- 
wards was appointed secretary of the Kelham Rolling Mills 
Company, Limited, rollers, tilters, and forgers. He subse- 
quently became manager, and, eventually, managing director 
of the company. 








ALMANACS, DIARIES, &c., FOR 1907. 


THe British Etectric TRANSFORMER Company, Limited, 
Hayes, Middlesex, has adopted the original idea of circulating 
amongst its friends tastefully bound copies of Whitaker’s Almanac 
for 1907. In addition to being singularly modest in the extent of 
its advertising matter, the company has added pages giving the 
names of the members of the council and officers of several of the 
leading engineering institutions. A more acceptable form of 
almanac could scarcely have been thought of.—We have also to 
acknowledge the receipt of two artistic wall calendars from the 
Gandy Belt Manufacturing Company, Limited, and one from 
Messrs. Merryweather with coloured illustratio: s.—Sybry, Searls 
and Co., Limited, Sheffield, send us a wall calendar with Monday- 
to-Saturday slips ‘and space for notes.—The British Griffin Chilled 
Iron and Steel Company, Limited, Barrow-in-Furness, sends a wall 
calendar with both monthly tear-off slips and daily blocks. —W. H. 
Willcox and Co., Limited, Southwark-street, London, and John 
Rogerson and Co., Limited, send wall calendars of their customary 
type, a remark also applicable to the Alexandra, Newport, and 
South Wales Docks and Railway almanac, and Mr. Harrison Ains- 
worth, 97, The Grove, Hammersmith.--Messrs. Holt and Willetts, 
( ‘radley Heath, Staffs., send two highly artistic wall calendars, the 
effectiveness of which has not been marred by the admirable 
illustrations of their goods which are presented.—The Palatine 
Engineering Company, Limited, Liverpool, is issuing an unusually 
attractive and serviceable leather pocket book and case, in which 
is enclosed a £1000 accident insurance coupon.—A neat little 
vulcanite match vesta box is sent by the Chloride Electrical Storage 
Company, Limited, 39, Victoria-street, London.—The Western 
Electric Company, 171, Queen Victoria-street, London, has 
published a tasteful and appropriately designed wall calendar with 
monthly tear-off date slips.—We have to acknowledge the receipt 
from the Campbell Gas Engine Company of a pocket book and 
diary of convenient size. It contains within many useful particulars 
of gas engines made by the firm, but is free from all advertise- 
ments on the cover, a feature to be commended. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oprnions of our 
correspondents. ) 


WINDING ENGINES. 

Sir,—In your issue of October 12th, 1906, appeared an article 
on “The Steam Consumption of Modern W inding Engines,” which 
I perused with great interest. Unfortunately, however, your 
correspondent falls into some very serious errors in his ‘‘ back- 
ward calculations,” as I will endeavour to prove. 

Inthe second column, after finding the force required for accelera- 
tion only, and quite forgetting that the engine has to sustain the 
load, as well as to accelerate its velocity, he proceeds to multiply 
this force by the drum radius and divide by the full crank radius 
in order to tind the pressure which must be exerted on each 
piston. This is manifestly wrong, as what is required is the 
piston pressure which must be exerted at the mean crank radius, 
or, in other words, the total average turning moment of each 
engine. As a matter of fact, the assumption he makes that a 
shaft speed of 60ft. per second will be attained in 3-4 revolutions 
and five seconds is an absurdity with the size of engine given, and 
the same may be said of the calculations as to steam consumption. 

as soon as both cranks come into play, the expressien for the 


total average turning moment of the engine will be 2 T r sat 


where T = the average tangential force applied at each crank pin, 
r = the full crank radius, 
a = the average force in ib. applied to each piston. 

In the present case, and assuming the steam supply to be con- 
tinued throughout the stroke, the value of ‘‘a” for the high- 
pressure cylinder will be— 

Area high-pressure cylinder — areaof piston-rod x initial pressure 
— back pressure = 804-25 — 28-25 x 120 — 35 

= 776 x 85 = 65,960. 
correspondent neglects the area of the piston-rod 
altogether, so that [ do not know its real value, but have 
assumed it as 28} square inches, which is probably, however, 
rather more than its actual value. 

For the low-pressure cylinder, the value of ‘‘a” will be 

2206 — 28} x 35 = 76,230. 

I have neglected any back pressure here, so as to favour your 
correspondent’s calculations as far as possible, but in reality, and 
under such conditions, this would probably be at least 31b. or 4 Ib. 
above that of the atmosphere. The average value of ‘‘a” for the 
two cylinders is therefore— 


Your 


65960 
+ 76230 


2)142190 


= 71095 Ib. 


4ar _ 4x — x 2-75 


v 


Therefore 


= in round unin’ 50,000 ft. Ib. 

Now, neglecting the alteration in the length of the tail rope, 
due to its rise and fall at the lower end when one of the winding 
ropes is on the conical part of the drum, the net turning moment 
required at the start of the trip becomes as follows :— 

Moment of ascending load :— 

Lbs. 
10,080 
14,560 

3,360 
10,580 


Ore... 
Cage 
Tubs 
Rope 


38,580 
6 


Total ... 


= 231,480 ft. Ib 
Moment we’ descending load ; 
Cage 
a 
Tail rope 


14,560 
3,360 
10,580 
28,500 
8 
228,000 
The net turning moment required is therefore :— 
231,480 — 228,000 = 3,480 
Add moment of shaft friction calculated at 
5 per cent. of weight of ore and cagesonly 13,200 
Add moment of engine frictionat 15 percent. 21,600 
38,280 


therefore be- 


RRS gla ee | ore 
acceleration 


250,000 — 38,280, say, 211,700. 

The value for I or the combined moment of inertia, if the drums 
were l6ft. diameter throughout, would be :— 
a1, + @tagt 

as J 
the moment of inertia of each drum, 
pit-head sheave, 


The moment available for initial 


comes : 


3 wr) 7? 
I=2], ie) 


where T, = 
2 = ” 
y = the radius of the drums, 
rv sheaves, 
¢ = the weight of ore or coal, 
p= Pr 5, each cage and tubs, 
», each winding rope, 
g = the ‘acceleration due to gravity. 
Calculated thus, we obtain 398,000 for the value of I, but, owing 
to the cylindrical conical form of the drums, we must follow a 
different procedure, and the value of I obtained will be slightly 
less than that above, 
Thus, on the ascending side we obtain :— 


c= 


qT y2 : : i os 
‘", where 7 = radius of gyration 115,360 


ae 68: 50 x < 36 


I, = 1,400 


(The ‘dle of I, and I, are obtained from 
your correspondent’ s figures.) 
580 x 36 


11,900 


= 31,500 


163,160 
On the descending side :— 
Se sede 115,360 
=_—s 7,830 
56 
I w (for tail rope) = 
17,920 x 64 
32 

w re 

I w = (for rope on drum) = = 


1 
| 
10, ,580 x 

a 


21,160 
Ip= 39,840 


approx : 21,160 


Total 205,350 
For the two sides, therefore, the total combined moment be- 
comes 163,160 + 205,350 = 368,510, say, 368,500. 





Let w, = the final angular velocity of the drum ; 
¢, = the final maximum shaft speed in feet per second ; 
y = the radius of the drum as before. 
Then, ws = OO = 7-6. 
r s 
If the acceleration be assumed as constant, the number of reyo. 
lutions x, to be made during the acceleration period becomes 
I wr? 
4x @x my 
where m, = the moment available for initial acceleration, which 
we have already seen to be 211,700, say, 212, 
_ 868,500 « 56 

4 x wx 212,000 

The figure thus obtained is however, considerably less than the 
true value, for two reasons. First, the acceleration is not con- 
stant, as the actual turning moment required increases as the 1 ope 
mounts towards the upper part of the conical portion of the dru ; 
and, secondly, the engine will have made nearly one complete 
revolution before the total average turning moment becomes 
available. 

So as to favour your etn tapos s calculations in every way, 
however, the value of x, may be assumed as 8 instead of 3-4, as he 
gives it. During these 8 revolutions 420ft. of rope will be wound 
on the ascending drum, and if we assume this distance to be tra- 
versed . the shaft at a mean speed of 30ft. per second, the time ¢, 

20 


and 


n = 


Therefore, x = 7-7 revolutions. 
’ 1 


will be - = 14 seconds, which again is less than the true value, 
for owing to the conical portion of the drum, the mean speed is less 
than 30ft. per second, and also the first revolution made before the 
total average turning moment becomes available wil! probably take 
at least four seconds longer. The difference between fourteen 
seconds and the five seconds calculated by your correspondent is, 
however, sufficiently great to excite comment. 

If the available boiler pressure were 150 Ib. x, would be reduced 
to about 64 if calculated in similar fashion to the above, and thus 
becomes just double your correspondent’s figure, while the time /, 
would become 10 seconds, also just double his figure. 

From the above expression it is easy to see that for 1», to equal 
3-4, m, must be increased to 455,000, and the total average turning 
mc ment when both cranks come into play to 494,000. 

The average pressure on each piston would then require to be 
141,400, and the diameter of the high-pressure cylinder would 
become— 

With boiler pressure of 150 Ib., 40in. 
120 Ib., 464in. 

The excess stress in the winding ropes would then be about 30 per 
cent. of that due to the full load. 

Coming now to the steam consumption figures, I will take your 
correspondent’s own figure of 12,096 1b. as the unbalanced load, 
including friction allowances. The horse-power to be developed 
during the full speed period is therefore 

12,096 x 3600 = 1320. 
33,000 

Taking the net area of the low-pressure piston as 2200 square 
inches, this will necessitate an M.E.P. referred to the low-pres 
sure cylinder of 251b., and not 201b., as calculated by your 
correspondent. Allowing for the diagram factor, this becomes 
28 lb., and if we allow 201b. absolute for the back pressure, ¢.°., 
5 lb. above the atmosphere, the M.A.P. referred to the low-pres 
sure cylinder becomes 48 lb. The absolute initial pressure is 
135 lb., and oe = 0-355, which gives the total number of expan- 

ow 
sions required as eight nearly. If the M.E.P. were 20, as stated, 
and the same back pressure is assumed, the constant would become 
0-3 and the number of expansions eleven, so that your correspon- 
dent’s calculations were evidently made on the same basis as mine, 
but the M.E.P. he assumes is too low. 

s 


The cut-off -in the high-pressure cylinder becomes 5:74 
=i 


= 0-292 


or, practically, 0-3, and not 0-25, as he assumes. 

During the acceleration period the net steam consumption will 
be 11 x 8 x -306 = 150 Ib. exclusive of the steam sup 
plied to the ig -pressure cylinder at the start. Neglecting this, 
 eteenlh but adding 10 per cent. for clearance and other losses, 
we obtain 165 Ib. as the probable actual steam consumption. 

The ramber of revolutions to be made Curing the full speed 
period will be, on your correspondent’s figures, 27-4 — 8 = 19-4, 
and the steam consumption 9. p 

19-4 x 11 x 5-5851 3 x 0-306 = 

109 +. 10 per oh. fore ed ance losses 

120 + 25 per cent. for condensation losses, 

with cut-off at 30 percent. of the stroke 150 Ib. 

The total steam consumption thus becomes 165 + 150 = 3151b., and, 
the number of horse-power hours spent in raising the useful load being 
10, this gives us a consumption of 3141b. per horse-power hour —a 
sufficiently good result, as the engines are non-condensing. During 
the full-speed period the consumption per horse-power hour is, of 
course, considerably less than this. As regards the duration of the 
retardation period, if steam be cut off at such a point that the 
energy of the moving masses will be just snfficient to bring the 
engine to rest at the desired point, we obtain the following as the 
value of n., the number of revolutions eae therein :— 
Ivy 
in mM, 
where m, = the final static moment required, and, assuming that 
the turning moment at the end of the trip is constant, and equal 
to m4, which is, however, not really the case, the value of my, 
becomes— 

Ascending side 

Descending side ... 


+585 


109 Ib, 
120 Ib. 


ea 


308 640 
171,000 
137,640 

34,800 


+ shaft and engine friction, as before 
= 172,440 
Say 172,000 
The value of the combined moment of inertia I at the end of the 
trip becomes : 
On ascending side— 
I; Se is, oss. tse AOD 
I, — é 7,830 
wi ws 1,100 
32 
= Suctlbace? see 7) See 
28,000 x 64 -_ 
[(¢+p) =- 32 = 56,000 


(Ropeondrum) lv 


(Tail rope) lw 


Total 221,510 
On the descending side— 

I; ies 2 aes IB(OO 

4,400 

11,900 


20,160 


I, 
(Winding rope) lw 
Ip 


151,820 
221,510 + 151,820 = 873,300—say 373,000—the total combined 
moment of inertia. 
373,000 x 56 9.7 
4.x wm x 172,000 
say ten revolutions, 


Therefore, 73; = 
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The distance traversed in the shaft duriug these ten revolutions 
will be 500ft. The time ¢;, therefore, becomes— 
500 
30 


This is approximate only, but sufficiently near the mark. 
Now the total number of revolutions to be made by the engine 
to wind a distance of 1650ft. is 33-4, 
33-4 - 18 = 15-4 revolutions to be made during the full speed 
period, at a speed of 1-2 revolutions per second. 
F 
The time f,, therefore, becomes a 


= 17 seconds nearly, 


= 13 seconds nearly. 


During the full speed period, therefore, the steam consumption 


15-4 


will be decreased in the ratio 1! and becomes 120 Ib. only, 


making the total for the trip 285 lb., or 28} lb. per horse-power 
hour. 
Tne total time becomes as follows : 


Seconds. 
Acceleration period ... were 14 
Full-speed period ae je Gan’ aap.” ae 
Retardation period... co ec 00s cnn cco 1G 
14 


This is 9 seconds longer than the time given by your corre- 
spondent, and will probably be not less than 50 seconds, or 15 
seconds longer. Assuming the first figure, however, the number 
of trips per hour depends entirely upon the time taken for loading 
and unloading. At 35 seconds per trip and eighty trips per hour, 
as he states, the time left for loading and unloading is only 
10 seconds per trip; 44 + 10 = 54 seconds, and ~ nearly 
~ 
sixty-seven trips per hour, and I am quite sure that this is the 
maximum possible with a steam pressure of 120 lb. and the 
other conditions he gives. I am quite certain also that the 
guaranteed steam consumption of 250 lb. per trip will never be 
realised with a maximum winding speed of 60ft. per second, 
although if this be reduced, of course, the steam consumption 
would also be less, 

I note that the makers themselves only guarantee this with a 
pressure of 150 lb. at the boilers, and even then I fancy they 
would have a fairly hard task before them. 

The time required for the full trip will, of course, be somewhat 
reduced if theretardation period is decreased by keeping steam on 
the engine till later in the trip, and using the brakes to bring the 
engine to rest. The steam consumption will, however, be in- 
creased in proportion. 

Another point worthy of note is that with an M.E.P. of 20 lb., as 
assumed by your correspondent, there would be a considerable 
negative loop in the low-pressure diagram, as the succeeding 
tigures will show : 

If back pressure = 201b., M.E.P. of 20 lb. = 40 lb. absolute. 

= 151b., mf = 35 Ib. 


* "9 ” , ” 
Assuming firstly a back pressure of 20 lb,.— 


= 0-3 = eleven expansions if the steam is kept dry at the 
oe 
temperature of saturation, twelve if the expansion is isothermal, 
and ten if the latter is adiabatic. But to avoid a negative loop, 
the terminal pressure must not fall below 201b, The maximum 
number of expansions possible to fulfil this condition is— 

With adiabatic expansion, 6 

With isothermal expansion, 7 

Kept dry at the temperature of saturation, 6-3 

It is evident therefore that a negative loop must occur in the 
diagram. 
ow 
135 
expansions if the steam is kept dry at the temperature of satura- 
tion, fourteen if the expansion is isothermal, and twelve if the 
latter is adiabatic. 

The maximum number of expansions 
terminal pressure falling below 15 lb., is— 

With adiabatic expansion, 7-2 

With isothermal expansion, 9 

Kept dry at the temperature of saturation, 7-9 

A negative loop must therefore also occur in this case. 

Assuming isothermal expansion, the terminal pressure would 
become 9-6 1b. only, and would actually be about 8 lb. absolute. 

It is evident therefore that either the makers estimate the M.E.P. 
required as considerably more than your correspondent calculates, 
or else that the engine is not very well proportioned for its work. 

GEORGE McCuLLocH, 

Perth, W.A., Late Chief Engineer to the Great Boulder Pro- 

December 9th, 1906. prietary Gold Mines, West Australia. 


Taking next a back pressure of 15 Ib., 0-26 thirteen 


possible, without the 


LOCOMOTIVE ECONOMY. 

Sir,—A consideration of your review of the ‘‘ progress ” of loco- 
mctive engineering in England during the year 1906 affords solid 
support to the strictures passed upon this branch of engineering 
by me in your issue of December 28th. Of the six types you 


Four are types that have been in existence for thirty or forty 
years, The four-cylinder locomotive appears in all essentials to be 


an exact copy of an engine set to work on the North-Western | 


Railway in 1897, while all would, on heavy and fast trains, burn 
60 1b, per train mile. The whole group form a most melancholy 
example of the decadence of British locomotive engineering. The 
only ground for hope appears to be in the fact that one of our rail- 
ways, still unconvinced, is trying its ’prentice hand at the com- 
pound engine. With regard to improvements introduced by 
English engineers, I cannot find any innovation that is used 


yenerally upon railways or outside the particular line of its | 


originator—surely a test of the worthlessness of these improve- 





| 





| 





- : ; : ma | reference is made to ash injector. 
illustrate, only one, the Caledonian engine, is an original type. | ; J 


pressure is never utilised in the cylinders, Owing to the early cut- 
off, release takes place just after half stroke ; as a result we have 
the unscientific and attenuated forin of indicator diagrams typical 
of locomotive practice, the early release ensuring an approxima- 
tion at the end of the stroke to the atmospheric line. This in the 
parlance of the locomotive engineer is called “ utilising high 
expansion,” ‘‘obtaining expansion equal to that of the com- 
pound,” &c. 

It is therefore clearly evident that our locomotive engineers 
found the locomotive an economical machine, and have truly 
succeeded in making it the most uneconomical prime mover on 
record, for in the late seventies the coal consumption on some 
roads was as low as 181b. per engine mile, now itis 36 1b., and no 
one can honestly assert that the work has increased pro rata. The 
cost of locomotive power was then about 8d. per mile, now it 
is at a most alarming figure, being about quite double this value. 
Evidently our methods of running, repairing, and designing 
engines are of the true orthodox insular variety. In this connec- 
tion it is a trite but true saying that it is not always the 
simplest machine which is the most economical. 

Engine mileage is also the cloak which has been used to cover 
up all delinquencies. The road which has the most light running, 
itself a test of inefficiency, would appear on comparison the most 
economical, The line also which has the most running of empty 
trains, which are usually run at reduced speeds, would also benefit. 
The British locomotive engineer has worked the engine mileage 
plan to perfection, and to the utter delusion of boards of directors. 
Invention in this line has become a high art. Shunting miles and 
the absurdity of ‘‘standing-idle” mileage have been worked to 
the very utmost to emulate a pretence at economy which has no 
solid foundation in fact. Asa result, all our railway engineering 
statistics are worthless for comparative purposes, and afford not 
the slightest test of etticiency. 

It is also a remarkable fact that a large proportion of the work 
of our British locomotive builders during the past year has been 
the much derided two-cylinder compound locomotive. Whether 
this will continue is extremely doubtful, for purchasers of this 
type will naturally go to the country where the most skill and 
intelligence is expended in its development, and that country is 
not, of course, this one. In the home of the locomotive there is 
laid upon our engineers the duty of maintaining a high standard 
of skill and invention with regard to products developed 
and originated by our early engineers, and which have laid 
the foundations of our manufacturing supremacy. The British 
locomotive engineer has not contributed his quota towards 
the maintenance of that supremacy, .and has failed both in 
originality and skill. If anyone doubts this let him refer to the 
pages ef- the current issue of an. engineering contemporary for 
an example of the splendid work done by foreign locomotives. 

We cannot doubt but that the failure of the compound engine 
in this country has been due to blind prejudice and an insular 
objection to innovation on the one hand, and to sheer utter in- 
capacity on the other. The mere persistence of the system, its 
vogue in other. countries, is proof of this. The failure has been 
accentuated by the antiquated methods and general incompetency 
prevailing in all our large engine sheds with regard to the running 
and repairing of engines, proper provision is not made to secure 
the maximum mileage per engine, 25 per cent. of the total engine 
stock of our railways is always standing idle for repairs and other 
causes, methods and machinery for coping with repairs and break- 
downs are most inadequate, much time is wasted in attempting to 
get satisfactory results from impossible fads. The universal 
practice of running engines long after the time when they should 
properly be scrapped unduly increases the repair bill Under these 
circamstances the more complicated but more scientific and econo- 
mical compound engine cannot be treated so as to secure the 
maximum of efficiency ; but the fact that our engineers cannot 
quite leave the compound system alone proves its value, while the 
way in which designers and users of compound engines have been 
howled down in the past has not been an edifying spectacle. If 
the compound engine, as produced in the past in these islands, has 
been unsatisfactory and defective in some respects, then it was the 
duty of our engineers to remove these defects, and not revert to 
ancient and antiquated types, or leave the initiative entirely to 
foreign engineers. 

The manufacturing supremacy of this nation imperatively for- 
bids a further continuance of these obsolete methods, which will, if 
wantonly persisted in, involve energetic public interference and 


| drastic changes in our engineerirg personnel, a more vigorous con- 
| trol of departments by directors must be instituted, train mileage 


must alone be accepted as a basis for comparison and diligent 
scrutiny made of useless mileage ; explanation must be made as to 
why one road keeps on running its stock indefinitely and why 
another requires such wholesale scrapping of stock ; why one road 
never renews any of its boilers, while an adjoining road spends 
large sums for this purpose ; why, when there is undoubtedly 
one average life for running stock which ensures maximum 
efficicncy, that this is not conformed to by any road in this 
country, and why ‘‘black-coal” lines require to spend such 
large sums for Welsh coal! These are but a few of the questions 
which await solution by directors who wish to institute vigorous 
control and who do not wish merely to pose as figureheads. More, 
surely, need not be said to prove the present unsatisfactory state 
of British locomotive engineering. In my last communication 
This should read ash ejector. 

January 7th. PROGRESS, 


CONED LOCOMOTIVE BOILERS. 


Srr,—In these days of rapid development we are sometimes apt 
to accept as new something which has been in practical use for a 
number of years, but which, for one reason or another, has never 
received anything in the shape of prominent notice until one day 
it has chanced to be taken up and widely adopted by a leading 
concern, when it at once becomes the centre of much interest and 
curiosity. We see this exemplified in matters relating to loco- 
motive design, as well as in everything else, and to those who 


ments, The history of the four-cylinder engine in this country | have not given much time to studying the history of locomotive 


affords further grounds for drastic criticism, The four-cylinder 
compound appears to have been developed contemporaneously in 
India by Mr. Sandford and in France by MM. De Glehn and Du 
Bosquet. 
these preliminary eff -rts, began to recognise there might be some- 
thing in the four-cylinder plan, and, after a private person had 
shown the practicability of the four-cylinder simple engine, began 
to copy it, compounding being, for some occult reason, anathema. 
One road after another tried the four-cylinder simple engine, and 
failed to produce anything satisfactory—a typical way in which 
money on our railways is wasted. In any othercountry the failure 
of the type on one road would have satistied all. 

Compare this procedure with French practice. The compound 
having been produced, an exhaustive examination of the type and 
its performances induced all French engineers to adopt it; in 
England, on the contrary, each road has its own highly painted, 
distinctive inefficiency on wheels; on each line the number of types 
is legion, which, of course, follows, for the production of one 
unsatisfactory type must be quickly followed by another. In the 
next decade or so it will perhaps begin to be understood that the 
compound engine alone allows of the duplication of cylinders, and 


that every increase to the number of cylindersin the simple engine | development in this country, it comes 


Following this, the English engineers, conversant with | 
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as a great surprise to find 








and one may even now see reassertions of the same statement 
appearing. 

cannot say in what year the introduction of this type of 
boiler actually did take place in this country, but it is certain 
that it has been employed for the last twenty-two years on the 
Taff Vale Railway. 

In 1884 Mr. T. Hurry Riches, then, as now, locomotive superin- 
dent of that line, designed, and Messrs. Kitson and Co., Limited, of 
Leeds, built, three six wheels coupled (0-6-0 type) tank engines with 
coned boilers, which engines have been in service ever since that 
time on the Pwllyrhebog branch in the Rhondda Valley, where 
they are engaged in shunting and hauling work on a grade of 1 
in 13. In addition to the hand and steam brakes there isa slipper 
brake acting on the rails between the second and third pair of 
wheels on each side of the engine. The boiler is tapered through- 
out the length of the second ring, and the crown plate of the 
interior box slopes at 1 in 13 towards the rear end, in order thata 
covering of water may be ensured under all conditions of running. 

I enclose herewith a dimensioned outline drawing, kindly sup- 
plied by Mr. Riches, of one of the engines. The engines were re- 
boilered during 1897 and 1898. 

In 1899 the Midland Railway received from the Schenectady 
Locomotive Works, Schenectady, U.S.A., a number of “ Mogul” 
type goods engines with coned boilers, and in the succeeding year, 
1900, the Cooke Locomotive Works Company, of Paterson, N.J., 
supplied some eight wheels coupled radial tank engines to the 
Port Talbot Railway and Docks Company, in which the same class 
of boiler was employed. 

I would be glad to learn whether any reader can provide 
evidence of the coned pattern of boiler being used prior to 1884 
in this country. Cuas, 8. LAKE, 

London, Deceinber 28th, 1906. 








FLY-WHEEL BORING, TURNING, AND BOSSING 
LATHE. 

A FLY-WHEEL boring, turning, and bossing lathe has been 
designed for the Dudbridge Ironworks Company, of Stroud, 
by Messrs. J. Butler and Uo., of Halifax, for dealing with gas 
engine and other fly-wheels. It is capable of finishing a fly- 
wheel at one setting, that is, of turning the face, rims, inside 
and outside of boss, and boring the holes, six tools being in 
operation at once. It is shown in the illustrations on page 38. 
The headstock and rests are mounted on a single base- 
plate, which makes the lathe self-contained. The former is 
of special construction, and is very heavy in all its parts. 

The face plate is supported bya roller bearing on the head- 
stock, and is bolted to the flange of the main spindle, which 
is a large forged steel cylinder revolving in gun-metal bear- 
ings. A long cast iron sleeve is held stationary inside this 
cylinder, and carries on the end a facing arm for facing the 
inside of the boss; this is self-acting by screw feed. A self- 
acting forward motion is also fitted to the facing arm sleeve 
for turning the inside bosses. Inside this fixed sleeve re- 
volves the boring bar for boring out the hole of the fly-wheel. 
This boring bar is independent of the lathe in its motion, and 
is, in fact, as will be seen from the engravings, a complete 
horizontal boring machine attached to the headstock and 
driven from a separate countershaft overhead, so that it may 
be kept running while the lathe is standing. 

Six quick changes of continuous feeds are given to the rest 
by gearing, each rest having a vertical shaft in the centre of 
the column worked by mitre gearing and splined shafts round 
the base plate from a change-feed box—with six changes— 
which has separate driving motion by pulleys on the counter- 
shaft. The feed is engaged and disengaged by a friction 
arrangement on each rest, so that it is within easy reach of 
the operator. The rests are made specially strong to bear 
high-speed cutting. The driving cone and gearing are calcu- 
lated to give uniform gradations of speed and power, and the 
machine combines an excellent turning lathe for engineering 
work with an efficient speeial tool for fly-wheels. 

The lathe will turn 10ft over the base plate. The diameter 
of the face plate is 8ft. The front bearing of the spindle is 
16in. diameter and 12in. long. The greatest available space 
between the face plate and the front of the centre pillar rest 
is 4ft. 6in , and in front of a special jig for carrying fly-wheels 
a tly-wheel 21in. widecan be admitted. The jig is adjustable, 
and will take three sizes of fly-wheels necessary for the gas 
engines made by the Dudbridge Company. The driving cone 
has five speeds, with steps Zin. wide. The diameter of the 
largest is 26in. The maximum gear power is 165 tol. The 
variations of feeds for the turning rests are as follows :—In 
the front there are six changes from 2 to 24; in the centre 
six changes from 14 to 168; while in the back the changes 
vary from 5 to 60. The boring bar is 34in. in diameter, and 
has a length of travel of 16in. Its driving cone has four 
speeds, the steps each being 3}in. wide. The diameter of the 
largest step is 134in. The facing arm will deal with a surface 
2lin. in diameter, while the distance from the face plate to 
the cutting tool in 8?in. 

The floor space taken up by this fine tool is 22ft. 6in. by 
17ft., and its approximate weight is 29 tons. The engravings 
on page 38 give a good idea of its general design and of the 
method of working it. We recently had an opportunity of 
watching it in operation, with six tools working at the same 
time. 








H.M.S. ARGYLL. 





WE referred last week to the reported lack of repair of the 
funnels of H.M.S. Argyll. The ship has been used for 
extensive experiments in oil fuel burning, but we are able to 
say on the best authority that during the whole time 
her builders were responsible for the upkeep of the 
ship and machinery they were not called upon to repair 
or replace a single fitting of any description. The guarantee 
period only expired ten days ago, and the builders, Scott’s 
Shipbuilding and Engineering Company, Limited, Greenock, 
are to be congratulated on such an excellent record. 








Tue Russian flour-milling industry is most fully deve- 
loped in the Governments of Kiew, Orel, and Poltawa, where 
there are mills consuming up to 1200 qr. per day. The year 1905 
was, however, unfavourable for those mills, and particularly in the 


entails proportionate loss. Proof of this would be speedily found if | that a feature of design which they have been accustomed to | Government of Poltawa, the millers having to contend wit 
| regard as belonging only to the most modern practice has, as a 


careful comparative tests between the two types of four-cylinder 
engines were instituted. The four-cylinder type has certain 
advantages as regards balancing, &c., which, if it can be run as 
economically as the simple two-cylinder engine, would justify its 
adoption. Prominence must also be given to the utter absurdity 
of using steam of 240 1b. absolute pressure in a single cylinder only. 
Owing to this excessively high pressure, cut-off must occur 
extremely early; throttling results, with the effect that the high 


matter of fact, been employed in another part of the country for a | 
number of years. 

When, in 1903, Mr. G. J. Churchward introduced sloping or 
*‘coned ” boiler barrels on the Great Western Railway, a feature 
now adopted as standard practice for all classes of locomotives on 
that line, thestatement that this was the first instance of the coned 
boiler being used on an English railway was largely circulated, 


great ditliculties. Owing to the bad quality of the wheat the 
inquiry for export was very small, and the sale of flour was exceed- 
ingly difficult. Moreover, the railway strike made regular com- 
munication impossible. Owing to these evils many of the leading 
concerns had to restrict their output during the autumn, and even 
close up entirely. In the south-west territories the situation was 
a little better, as there is a certain local demand, and the export 
trade is in a better condition, : 
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IMPROVED WATER-TUBE BOILER. 


_ A WaTeR-TUBE boiler, in which the principal novel feature 
is the-method of connecting the front and back headers to 
the steam and water drum, is being made by Galloways, 
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Limited, Manchester. The headers and cross boxes -into 
which the ends of the water tubes are fixed are formed by a 


special process, and each header, instead of being connected | 


“Longitudinal Section. 
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latter. Neither cast iron nor cast steel is employed in the 
construction of the Galloway water-tube boiler, and the 
makers claim that the circulation is greatly enhanced by 
| this method of construction, while the collapse and fracture 
of the lower water tubes is prevented by the circulation of 
j water. The headers are bored for the tubes, flanged and 
| machined for the hand holes by special machinery. The 
| boiler is built entirely of mild steel. Large factors of safety 
have been adopted, and in those parts where several factors 
| are involved, making accurate calculations difficult to carry 
| out, test parts have been made and the strength ascertained 
| by practical experiments, 








A STOP VALVE FOR HIGH-PRESSURE STEAM. 


AN interesting case of a valve which was destroyed by water- 
hammer action occurred at the Taff Vale Railway Company’s 
hydraulic station, Penarth Dock, South Wales. Briefly, the 

| circumstances were :—Five Lancashire boilers, which were 
| placed side by side, and had working pressures of 1301b. per 
square inch, were coupled to one main steam pipe, supplying 
steam to the engines. The boiler furthest away from the 
engine was laid off for cleaning purposes. Some workmen 
who were attending to the boiler noticed that the valve, and 
also its pipe connection, were quite cold. The stop valve was 
| fitted with a gin. drain cock, and this was immediately 
| opened. The water having been drained for some short 














to the drum by a single pipe as is customary, has three | 


pipes. In the back header one of these pipes is carried down 


to near the bottom, thus ensuring the tubes nearest the fire | 











‘PLAN OF HEADER 


being supplied with water. The size.of;the headers is large, 
and the arrangement of the connecting pipes in the back 
header is such that the central down tube lies midway 
between the oblique water tubes connecting the two headers, 
and consequently does not interfere with the access to the 


Fig. 1—-VALVE CASINGS SHOWING CRACKS 


time, three successive shocks were heard, and at the third 
report the casing cracked—as shown on the right-hand side 
of the engraving, Fig. 1, emitting steam and water. 

In order to determine the relative strength of this 6in. stop 
valve, a further casting from the same patterns was made and 
machined. This was tested to a pressure of 15501b. per 

| square inch before the body gave out. An illustration of this 

| valve after the test is shown on the left-hand side of the en- 

| graving, and it will be noticed that the fracture in each case 

|1s almost identical. The valve bodies were of cast iron, and 
the metal was found to be perfectly sound, and not to vary in 
thickness more than ;j,in. 

To prevent such an accident occurring in the future, the 

| makers, Messrs. James Baldwin and Co., of Devonshire Brass 
Works, Keighley, have introduced a new patented water- 
| hammer safety stop valve, an illustration of which we give in 
| Fig. 2. A diagrammatic view of this valve is given in Fig. 3. 
It will be seen to consist of a valve A, which is held in posi- 
tion by the ceutre spindle C, and outside by six guides, which 
are cast on to the cylindrical outer casing B. This casing is 
arranged to confine the sudden rush of water in one direction 
| when forced out. by the water-hammering action. A spring 
is carried on the spindle C, and is held in compression by the 
screw D, which is screwed into the cross bar E and locked by 











the check nut F. The lift of the valve A is determined by 
the screw D. It equals half the diameter of the valve 
Should the spring, for some unforeseen reason,’ break, the 
valve will be stopped from further opening by the valve stem 














Fig. 2-WATER HAMMER SAFETY STOP VALVE 


c coming into contact with the top of the recess in the screw 
D, the valve and the spindle being retained in a normal posi- 
tion by means of the casing B. The spring is compressed to 
give a pressure per square inch of from 15 to 25 per cent. over 
and above the working boiler pressure. This represents 


4 


t , ——— 


E B’ 
te 


ue 


“gy 
yet 


sep FFPREREPAEER Pa 
SSE 
ie ks 


= 
oS, 
f 


Fig. 3—LONGITUDINAL SECTION OF VALVE 


the amount of pressure that can be caused in the valve by 
water-hammer action, instead of 15001b. to 25001b. pressure, 
which has been proved to have been formed by water-hammer 
action. A stop valve, suitable for being employed in a range 
of steam pipes between the junction valve of the boiler and 





Fig. 4—SPECIAL TYPE OF VALVE 


the engine, is shown in Fig. 4. It is designed on the same 
principle as the former, and embodies all the features just 
referred to. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
tmiralty :— 

Engineer Commanders —R. B. Ayres, to the Vivid, for’ the In- 
domitable ; W. T. Stearn, to the Nelson, and C. H. Hill, to the 
Victory, for the Invincible. 

Engineer Lieutenants.—H. J. Loveridge, to the Amethyst ; 
E. H. T. Meeson, to the Magnificent ; S. M. G. Bryer, to Vivid, 
for Royal Naval Engineering College, vice Collins; J. J. Screech, 
to Blake, additional for the Fairy, vice Bryer; G. W. Mathew, 
to Mercury, additional for the Hazard, vice Aldwell; W. H. Clarke, 
to Donegal, vice Mathew ; P. L. Edmondsand L. G. Buchanan, to 
the Hyacinth ; A. E. Hyne, to the President, additional for service 
in the Engineers’ Branch ; H. D. Robinson, to the Bedford ; and 
A. W. Maconochie, to the Hecla, for the Electra. 

Engineer Sub-lieutenants.—J. G. Parry, to Sutlej, vice O’Dog- 
herty ; W. G, Radmore, to the Hampshire, 
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PATENT LAW REFORM.” 


On_November 28th a paper on Patent Law Reform was 
read at the Society of Arts by Mr. J. W. Gordon, and 
partly discussed, ‘s'he discussion on it will be continued 
on the 16ch inst. We give an abstract of the paper. 
After reviewing the progress of the patent law ot this 
country from the time of James [. to the reform of 1883, 
Mr. Gordon said :— 


In the cursory sketch, which is all that I can this evening 
attempt of the cuurse which retorm of our patent law has hitherto 
taken, there is not much that! need ada, but even a cursory 
sketch would be incomplete without some reference wo the Act of 
1902, which has crowned and completed the work of 1883, ‘I'he 
Act of 1883 introduced, as you know, a system of compulsory 
licences, that is to say, of licences which patent.es might in certain 
cases be compelled tu grant, in order to secure the establishment 
within the realm of industries protected by patent grants. ‘I'he 
uuschief which was aimed at by the measure is a curious one. 
‘Ynat a patentee should obtain a pateut gy ant tor the purpose of 
enabling him to set up @ manufacture here and then hang back 
from manufacturing, and even prontbit the establish of the 
industry which he nas undertaken to promote, seems on the face 
of 1ta ridiculous situation—a situation su ridiculous that it might 
not unreasonably be thought to be impossible. Sut impossivle 
situations are’ constantly arising in practice, and, in truth, the 
explanation of this anomaly is quite simple, ‘I'nere are, in fact, 
two perfectly distinct reasons tur which applicants seek patent 
grants. One applicaut desires to pracuse his invention and create 
vy means of it u prontable trade, the profit of which shall in the 
waion accrue to him, Another desires, not to practise trade, but 
to control it, He is quite content that otner people should 
do the trade provided unat he is privileged to lay 4 tax upon 
it, if both succeed, the one secures profit—the other wil, 
Now, the one whose property is in the toll 1s not of necessity con- 
cerned with the manufacture at all, It suits him equally well to 
obtain his toll trom something else which he nas uot iuvented. and 
this can very Often be contrived with but a fraction of the ingenuity 
in which inventors, as a class, are rich, It 1s especially easy in the 
case of patents granted for chemival processes where mere words 
count nevessarily tor much, and mere opinions even for more, ‘I'ne 
palmary illustration is the case, ofteu told, of the Blackley red 
aye, A patentee, whom | wiil call B,, invents and patentsa brown 
dye stutt which turns out to be of no commercial value. People 
cannot be induced to buy it. Consequently there ia no profit 1n It, 
and 1n the hands of a patentee of the manufacturer Class it 18 4 
worthless grant. But ume passes, Another inventor, whom | 
will call L., invents another aye, a red dye, for which there is a 
great demand. ‘I’here 1s a consideravie resemblance trom the 
chemists’ point of view —although very httte trom that of the 
practical man, the dyer—betweeu the two substances, Hoth are 
uydrocarbons, both are derived from coal tar, both contain 
sulphur. ‘he chemusts are strongly of opinion thatin passing from 
coal tar to red dye L. mast have pussea through what | may for 
simplicity cali a vrown stage. Nuvody, of course, pretends wat a 
beown dye emerged at any stage. bucin the existing state of our 
knowleaye it 1s yutte conceivable that incidentally und. momen- 
tarily in the manufacturing operation the red dye stuff passed 
through a brown phase. ‘I'nat 1s enough for the patentee wno lies 
in wait to take toil. Neither he nor anybody eise can tind any 
protit in his own invencion, but it 1s quite conceivable that L. 1 
the course of making something else 1ucurs a loss by reason of It, 
for eminent chemists can be brought to opine that in making the 
valuable red he must needs incur the expense of incidentally, 
momentarily, and wastefully producing tne patented brown. 
Here, then, 1f a Court can be persuaded to act upon the conj<c- 
tures of eminent scientitic men, 1s a manufacturer who 1s at iust 
practising the manufacture of the brown dye and yet contriving to 
make @ profit on his business, taken as a whole. Cuear:y he 1s a 
nan woo can pay toll. Why should he not pay ‘ 

You will think, perhaps, that there would ve an obvious answer 
to that question, inasmucn as the invention frum which he derived 
the proht was his own; that, if the patentee 1s enutled to a share 
of anything at ail, 10 must be a share of tae incidental loss, which 
the theoreucal use of the patented invention enutaus. but that 
would be very old-fashioned patent law, and 1t 1s not at all aitficult 
to expluin how an inconvenient alternative like that is at the pre- 
sent day evaded altogether, It has, you will remember, been 
assumed that our patentee for this occasion is not concerued with 
protit, Therefore ne does not ask for profit, ana so avoids all dis- 
cussion as to the amvunt of the protit to be divided or tne source 
trom which it comes. He asks une Court wo give him, not protit, 
but control, In tue language of the law, he asks for an injunction 
to restrain the wanufacture of which he complains, auu if the 
Court will give him that, he willingly undertakes to manage the 
rest for himself. The audacity of such a demand is bewildering to 
anyone who stops to consider what it means. 

ihe case that we are considering is pre-eminently a case for the 
exercise of discretion. ‘I'he patentee usually desirys more than he 
1s entitled to.obtain in the way of relief even if his complaint ot 
infringement be well founded. For argument cxn hardly ve neces- 
sary to prove that profit and not control is what suund policy 
assigns tu an inventor, and what in fact a British patent is intended 
to convey to the patentee. ‘I'here 1s a great risk that by the 
injunction the Court may give to him not protit but control. ‘I'ne 
Act of 1852 gave to the Uuurts a large power to grant injunctions 
in patent acuons, a power which wus still further eularged by the 
Act of 1883, But wnereas in 1852 the power was exercisea with 
discrimination and more or less upon the principles just discussed, 
the Courts now think it always tit to granc an injuncuon as part of 
the ordinary remedy in an ordinary case if the piainttf succeeds, 

You will now have no ditticulty in perceiving how this new 
practice of the Courts is exploited vy the toll-collecting patentee. 
in the Blackley red case, for exampie, there was no question as to 
the extent of tne injury suttered by the patentee, or wuether he had 
suffered any injury at all. ‘I'ne fact that neither he nor anybody 
else could make a profit out of his manufacture did not enter inw 
the reckoning ; intact, there was no recsoning at all. ‘I'he Court 
was satistied that the invisible, intangible, instantaneous brown 
stage in the red dye manufacture was iufringement, and violated 
tne patentee’s exclusive right to make a juss by working the 
patented invention, So an injunction issued to restrain tnat im- 
provident proceeding on the partof L , and incidentally to restrain 
also his working of tne very profitable manutacture ot the red dye 
stuff which was his own invention. ‘I'he commercial result in the 
case which I have mentioned was a greatcalamity, for nut only dia 
the control of L.’s invention pass inw b,’s hands, vut a large depen- 
dent dyeing industry passea bodily from Lancushire to Holland. 
The Lancashire Jyers were compelled to allow the trade to pass 
into the hanes of Dutchmen, for they were unable to obtain the 
dye either from the man who had invented, but was restrained from 
making it, or from the man who controlleu the manufacture, but 
refused to supply it to them on equal terms with more tavoured 
customers abroad. Thus a patent in which there is not a penny- 
worth of protit may be made the instrument of an extortion by 
which a prosperous trade, to the establishment and prosperity of 
which the patentee has contmbuted nothing whatever, may be 
reduced unaer his control, and taxed or destroyed tor his emolu- 
ment or for the consolidauon of his gmp upon vur trade. 

There are other ways in which a patentee can extend his privilege 
to the control of a trade which he has not himself either created 
or improved. He may, for example, be the patentee of an 
improved form of mantle for incandescent gas lamps, His 








mantles may be so highly efficient as to be in great request. . But 
he may think that he would like to monopolise not only the trade 
in his own mantles, but alsv the trade in gas burners of the Bun- 
sentype, Ifso, itis quitea simple thing tor him to sel] bis mantles 


with a condition that they shall only be mounted upon Bunsen burn- 
ers bought from bim. In a case like that the law was actually 
iaid down in the year 1895 by a Judge of the Queen’s Bench. 

This encouragement afforded to patentees to exercise their in- 
genuity in preying upon other people’s trade has, of course, borne 
truit, not only in one or two, but in a great variety of ways in 
recent times. One of the most subtle and, as I venture to think, 
one of the most dangerous by reason of its subtlety, may be illus- 
trated by the following imaginary case :—A patenwe, wnom I will 
call S., invents a sewing machine suitable for the manutacture of 
shoes. It is an excellent machine, and greatly cheapens and im- 
proves the manufacture. He takes a patent, and, being a man of 
capita', sets up the manufacture of his own machines, No far all 
is well, He 1s carrying out precisely the object for which the 
patent was granted to him. but on the principle that he may 
attach any conditions, however unreasonabie, to the use of his in- 
vention by the public he refuses to sell his machines when made, 
and will only let them out on hiring agreements. Into these 
agreements he introduces conditions as to the purchase of 
thread and other materials, which enable him to create 
a business in those commodities, which is restricted to 
himself, and so, little by little, to build up a system of tied houses 
in the shoe trade, If his machine is good enough it will, of course, 
enable his dependents to beat other manufacturers in the competi- 
tion of the market, and will eventually place the lucky patentee in 
such a position of tinancial control that the whole trade will have 
to do his bidding. Ultimately, when his patents lapse, it will be 
found that his business position is so strong that he will be able tu 
take the profits of the shoe manufacturers just as a brewer takes 
the profits of the innkeepers whom he puts into his own public- 
houses, When that stage is reached there will, of course, be no 
further improvement in that trade. The origina! inventor ha; no 
motive to invent further, even if he is still able so to do, and it is 
his business to see that no other inventor shall poach upon his pre- 
serve. ‘I'he tirst advance was real, the initial advantage substan- 
tial, but the doctrine that a patentee is entitled not unly to the 
protit, but also to the control of trade, is a ruinous doctrine in the 
end, and leads to that melancholy issue that ‘‘ one good custom 
should corrupt the world.” 

lt is in the light of these fuller illustrations that you should con- 
sider the clause introduced into the Act of 1883 for dealing practi- 
cally with the case of obstructive patents used by their owners 
either mainly or incidentally for the destruction or injuring of our 
trade. The clause forms tne 22nd section of the Act, and gave 
power to the Board of ‘Irade to make an order in a proper case 
directing the patentee to grant a licence under his patent upon 
terms settled by the Board. Jt was provided, and this provisiun 
proved in the end fatal to the scheme, that the section should 
commence life with a period of hybernation, for a saving clause 
exempted all then existing patents from its operation. ‘I'hus, at 
first, and for many years, there was nothing for the section to 
operate upon, and when at last some bold adventurer proposed to 
set it in motion he found his task like that of waking the sleeping 
beauty. Nobody knew the way, and his path was ubstructeu at 
every step by arank growth of thorny obstacies, the outcome of mis- 
appropriated time, It isnot so that practical legislation originates, 
and if no other cause had intervened this alone would suttice to 
explain the abortive attempt at remedial legislation. But, in 
fact, another and more serious defect hatapered its operation. 
The tribunal selected was not appropriate tor dealing with that 
particular matter. I do not mean to suggest a want of competence 
and even of special competence in the Board of ‘I'rade. Fur from 
it. When eventually tne jurisdiction came to be exercised, it 
was, in fact, contided to very competent hands, and administered 
in a manner which gave littie ground, so far as 1 can understand 
the matter, for complaint. Substantially what complaint was 
made was a complaint concerning expense, but that is a matter 
which neither Parliament nor the trivunal could control. Com- 
mercial men fighting about their commercial interests are keen to 
get the best professional assistance, cost what it may. For this 
reason proceedings touching their interests, whatever their form, 
are expensive, and I suppose it will be so so long as there is a 
fashion in lawyers. | have never yet heard ot a proposal by 
which the settling of terms of licence vetween hostile parties could 
be rendered inexpensive or even materially cheapenea. 

The weakness uf the tribunal arose from this tact, that it could 
only deal with a part of the matter in controversy. ‘I'he demand 
for a compulsory licence only arises when a manutacturer is 
threatened with a patent action, and if he has then to curry on 
litigation in two Courts, his case is of necessity very hard. His 
detence in an ordinary case is really threefold: (1) Yuur patent is 
bad ; (2) even if good, it dues not cover my manufacture ; (3) even 
if wrong under heads (1) an:i (2), it ought not to be restrained, but 
only compelled to pay you a reasonable royalty. Now, it is an old 
maxim of our law tnat ** Circuity is to be avoided.” To send 
htigants tirst to the High Court w get an injunction, and then to 
the Board of Trade tw get rid of it was the worst possible form of 
legislation, tending to confound confusion and wultiply expense. 
Since the tirst and second issues could only be decideu 1n a Uourt 
of Law, the third ought to have been remitted to the High Court 
also. ‘lhe whole controversy would then have been disposed of at 
one trial, and the question of the licence decided wivnout addi- 
tional expense. It is no matter for wonder that an enactment so 
wholly at variance with tary principles of legislation should 
have miscarried in the result. 1t coutained a promise of relief, but 
a promise only, which must. be redeemed, if ever, by means of 
some more workmanlike Act of Parliament at some future time. 

A show was made of redeeming that promise three years ago, 
when the Patent Law Amendment Act of 1902 was passed. Une 
principal subject of that Act was the grant of compulsory licences, 
and, as 1a 1853, so in 1902, there was much shuffling of words with 
the idea of improving the expression of what had come to be the 
settled law. ‘hese amendments were probably not intended to 
have much effect, and certainly could not have etfected much in 
the way of change in the substance or operation of the law. But 
in the report of the Departmental Comumuttee upon which that Act 
was founded, and in the Bill, as originally presented to the House 
of Commons, was one provision which would have been revolu- 
tionary, and, like the true lover’s kiss, have awakened the sleeper 
to youthful hfe and activity. 1t was at first’ proposed that the 
jurisdiction in matters of compulsory licences should be transferred 
to the High Vourt. On second reauing, however, the Government 
of the day withdrew that proposal, and for the High Court substi- 
tuted a composite tribunali—the Board of 'I'raae for preliminary 
investigation, and the Privy Council forfinal decisionand settlement. 
‘This was “‘ circuity”” with a vengeance. Underthe Act of 1888 the 
Board of Trade if satistied witn the prima facie case made out by 
the applicant, could at once appoint aieferee who would deal witu 
the case forthwith and, save for the great defect which has just 
been pointed out, this was a perfectly satisfactory procedure. 
Certainly in respect of expense and expedition it was all that 
could be reasonably asked. Under the Act of 1902, the Board of 
Trade if satisfied as to the prima fucie case must send the applicant 
to the Judicial Committee, the most expensive Court of first 
instance in the realm, and the Judicial Comunittee, if satistied in 
turn with the applicant’s case, must send him to a referee for the 
discussion and settlement of terms witn the possibility of another 
hearing, and further argument upon the consideration by the 
Committee of the referee’s report. ‘I'o do justice to this method 
of amending the law, one must have recourse to something lice 
Rehoboam’s truculent speech, ** My little tinger shall be thicker 
than my father’s loins.” You did not greatly wonder that the Act 
of 1883 failed. You can hardly wonder more that the Act of 1902 
has proved abortive, 

But, in truth, it is not merely in respect of machinery that these 
acts are inadequate. If you consider them in the light of the mis- 
chief, as you can now see it, which they were intended to remedy, 
you will perceive that at the best a compulsory licence does not 
deal with more than a small part of the case. ‘ake, for example,_ 








the mischief of the tied-house system. The sufferers are not com- 








petitors with the patentee in his own trade. Ia the case which I 
put before you by way of illnstration they were bootmakers, and 
he was a maker of boot-making machinery, Why should a boot- 
maker want a licence to make sewing machines! What he wants 
is the opportunity of buying them. A mere licence to make or to 
use will notaffora him the chance to buy, and for this case no form 
of licence can afford a remedy. So, again, with the man who 
wants to furnish nis existing gus burners with a new mautle. He 
is in no ditiiculty about the licence. What be wants—and reason- 
ably wants—is the opportunity of buying at market price. A 
compulsory licence, it 1t can be had under reasonable conditions, 
may meet a case like the red dye case; but that is only one of 
the many forms which the mischief takes, and, therefore, some- 
thing more is wanted. What is that something / 

To this question two answers have been proposed, and both, as 
I venture w think, are worthy of your caretul consideration at the 
present time. ‘I'he first has been much under discussion for several 
years past, and is to the etfect that every patentee should be by 
law required to bring his invention into use, or to work his patent, 
as it is phrased, within the realm. This is perhaps proposed rather 
as an alternative to compulsory licensing than as a supplementary 
measure, for it is evident that it is, no more than that other, a 
remedy for the ‘‘ unreasonable conditions” of use which our Courts 
have so emphatically sanctioned. The tied-house system and the 
unreasonable licence system wuuld fiourish no less than at present 
under a system of compulsory working. But for a part of the mis- 
chief, that is to say, for the injury inflicted on our trade by 
patentees who use their patent right to restrict the British market 
to goods manufactured abroad, it would afford a remedy. ‘This 
mischief is, in fact, a very serious one; so serious that it 1s not at 
ali surprising that on the part of commercial men it should have 
been cunsiaered apart, ana to the exclusion of those other injuries 
which are less apparent to a cursory survey of the subject. 

‘Ine argument is that it is the patentee’s business to introduce 
his manufacture, and it is right that ou him should be cast the 
burden of starting the business himself or of finding a licensee to 
start it for him. ‘ Therefore,” say the advocates of this measure, 
‘* shift the burden from the applicant for a licence and turn the 
patent-holder into an applicant for a licensee. That is the logic 
of the situation if patents are granted for the purpose of establish- 
ing new manufactures within tne realm.” This contention appears 
to be broadly sound, but the principle is a little difficult of appli- 
cation. ‘There are, for example, many patents granted for meri- 
torious inventions which, nevertheless, 1t is not desirable to have 
worked within the realm. Let me give you, by way of illustration, 
the original patent for the incandescent eiectric lamp. The patentee 
described some tive or six different ways of making the carbon fila- 
ment which was the essential feature of his lamp. But improve- 
ment followed hard upon the heels of his invention. Before his 
patent could be exploited in this country he had himself invented - 
an improved filament so much superior to those at first proposed 
that they at once became obsolete, and were never, in fact, manu- 
factured at all. In such a case it would be childish to say: ‘* You 
must piod on with the manufacture of inferior tilaments, for which 
there 1s no use, in order to maintain your master patent.” ‘Take 
another case, which must be put in a hypothetical shape, although 
based on materials supplied by a lecture dehvered ut the Royal 
Institution last season vy Protessor Sylvanus Thompson. Suppose, 
then, that some inventur were to devise a way of producing nitrate 
of soda from the nitrogen of the air. Suppose that this method 
could be carried out in Norway, where water power is abundant, 
so as to produce nitrate in unlimited quantity at a cost less than 
the present cost of American nitrate. ‘hat would be a matter of 
capital importance to the British grower of wheat. A patent for 
such an invention might prove of the very highest value to the farmers 
of this country. Butit may well be that if you were to require 
the patentee to carry on his manufacture in this country, where 
water power is small and not very available, the industry would 
be stitied, for the cost of nitrate manufactured by steam power 
might weil be prohibitive. Such cases might be multiplied inde- 
timitely, for, although generally true, it is by no means always true 
that manufacture beyond the realm of a patented article is an 
injury to British trade. ‘lhe requirement of compulsory working 
is, therefore, one which needs to be imposed with carefully con- 
sidered limitations ; but, given a rule elastic enough and equitable 
in operation, there 1s no avubt that for certain muischiefs 1t would 
be a remedy. And there is no reason to suppose that such a rule 
cannot be framed. 

The other answer which I have to bring under your notice is 
more far-reaching and intended to go to the root of the matter 
and to deal with the mischief as a whole. You will have observed 
that all the schemes which predaceous patentees have elaborated 
for obtaining control of trade turn upon the injunction. ‘lhe man 
with a patent for brown dyes captured the trade in red by means 
of an injunction. The man who tried to make the householder 
renew his gas fittings relied on an injunction to restrain the use of 
his mantles except upon terms of his own imposing. The man who 
planned a tied-house system of shoe manutacture could refuse to 
sell or even to let, except on his own terms, because he knew that 
the Court would restrain by its injunction any breach of the condi- 
tions which it suited him to atwch to the use of his machines. 
‘The foreign manufacturer who doubled the price of his goods to 
his English customers and diverted their dyeing industry to other 
countries, was able to do so because the Vourt by its injunction 
made the importation of that patentee’s own goods from dealers 
in Switzerland, to whom he himself had freely sold them, a crime 
punishable by 1mprisonment at thediscretion of the Court. It is an 
injunction granted as a matter of course and without any regard 
to such circumstantial matters as those mentioned vy Lord 
Cairns, granted without any regard to the convenience of the 
public or the hurt of trade, which is in every case the source and 
immediate cause of all the harm. Damages, the old common law 
remedy for infringement of patent right, is sufficient to secure to 
the patentee his protit—all to which he is in reason and sound law 
entitled, but it gives him no control. Damages in the red dye 
case could, at the most, have amounted to no more than a nominal 
sum, for actual damage there was none. Sut the control given by 
the injunction cost the Lancashire dyers thousands upon thousanas 
of pounds. So with the other case. How ridiculous a patentee’s 
complaint would sound if he asked for damages because a cus- 
tomer, who insisted on buying manties at their ruil market price, 
refused to buy from him burners which he, the customer, did not 
want, and he, the intending seller, had noc patented. So stated, 
the matter 1s unmistakably clear, the reason of it shines out, the 
unreason of it is manifestiy flagrant, But when the injunction is 
asked tor and granted as a mavcer of course, and of ordinary reliet, 
it all becomes inscrutable. Argument falls on deaf ears when 
judges can declare that a patentee is entitled to press his privilege, 
however unreasunably, against the pub.ic. It is the negation of 
all rule. In place of 1aw we have the Roman lady’s despotic 
maxim, ‘‘ Sic volo, sic jubeo, stet pro ratione voluntas.” 

This proposal, then, is simply that the older practice with 
regard to the injunction should be restored ; that the mischievous 
clause which says ‘‘ that in an action for infringement, the Court 
ora judgemay . . . makesuchorderforan injunction . . 
as the Conrt ora judge may see fit,” should be repealed ; and, 
in place of it, that une law should be laid down once more in the 
sense of the rule laid down in the still unrepealed clauses of the 
Statute of’ Monopolies, and now neglected only because the 
abolition of the Star Chamber has made the meaning of that old 
statute somewhat obscure, and the growth in recent years of the 
practice of granting injunctions witnout regard to incidental con- 
sequences has dethroned reason in our Courts of law. The mischief 
has now gone so far that a remedy must be sought at the hands of 
the Legislature ; and I venture respectfully to suggest for the con- 
sideration of the Society of Arts whether it is not nttjng, at a time 
when Patent Law reform is being officially taken in hand, that the 
principles upon which this terrible jurisdiction to grant injunctions 
ought to beadministered should be carefully considered by the Legis- 
lature and accurately defined by the authority of Parliament itself, 
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THE SIMPLON TUNNEL, 
Av the ordinary meeting on Tuesday, the 8th January, Sir | 
Alexander Kennedy, LL.D., F.R.S., president, in the chair, the 
paper read was ‘The Simplon Tunnel,” by Francis Fox, M. Lust. | 
U.E. The following is an abstract of the paper :— 

After touching upon the history of the Simplon Pass over the | 
Alps, and the roadway built by Napoleon in the four years pre- | 
ceding 1805, the paper describes the present tunnel, which was | 
adopted out of about thirty different proposals, 

The chief feature of this route is its small altitude—2313ft.— | 
above sea-level, which compares favourably with other Alpine | 
tunnels. 
assuming that the progress of excavation would be the same from 
both ends, and secondly by the least fall capable of giving effivie..t 
drainage ; thus a minimum of 1 in 500 was adopted for the north 
side, aud 1 in 143 for the south side, the two gradients being 
joined by a verticalcurve in the centre. 

The work provides for two parallel single line-of-way tunnels, 
55-8ft. apart connected by oblique cross passages ; the reasons for 
this arrangement were:—(1) Ventilation during construction ; 
(2) greatly reduced pressure on the tunnel-lining ; (3) increased 
facilities of transport and drainage during construction; (4) 
increased facility in subsequent maintenance during traffic ; (5) 
safety in working trattic. 

One tunnel only has been completed to the full section, the 
second gallery being left at present as a heading. 

The completed tunnel measures 16ft. Sin. in width and 18ft. Ofin. 
in height above rail level. It is lined throughout with masonry. 
Refuges and chambers are built into the cross passages for use by 
the maintenance gangs. 


In December, 1890, Messrs. Sulzer, of Winterthur, and Messrs. | 


srandt, Brandau and Co., of Hamburg, presented the plans, and 
in 1895 the Swiss and Italian Governments ratitied a convention 
for the construction of the tunnel. Tte cost was estimated at 


£3,040,400, towards which the two Governments contributed. | 
The period of construction was to be 5? years. The actual cost is | 


about £3,200,000, and the period taken 6? years. 

On the death of Mr. Brandt, Colonel her-Freuler, of Ziirich, 
joined the firm of contractors. 
carried out the triangulation, and was responsible for the setting- 
out of the tunnel. 

In August, 1898, the excavation was commenced with the pick, 
pending the installation of hydraulic power ; at Brigue the Brandt 
hydraulic driils began work on the 22ad November, 1898 ; but at 
Iselle, owing to the necessity of transporting all plaut over 12 
miles of steep roadway, drilling was not started till the 18th 
February of the fullowing year. The two ends were worked on 
the same general plan, each independently ; about 2000 horse- 


power was developed both from the Rhone and from the Diveria, | 


driving high-pressure hydraulic pumps. 

A full description of the Brandt hydraulic rotary drill, and its 
capabilities, is alluded to in the paper, with methods of blasting. 
Ventilation was effected by fans ; the air, forced into the mouth 
of one of the galleries, travelled by the parallel gallery, the latter 
being used as means of exit and entry for the trains of material, &c. 


The whole works were kept remarkably fresh. To supply the | 


men working in the faces, air was taken from near the last cross | 
cut, cooled by means of a fiue jet of water and driven through light 
iron pipes to any desired point. Later, on meeting the hot springs, 
the air was cooled at various points in the finished heading by 
means of jets of cold water spray. Though in the St. Gothard 
a temperature of 93 deg. Fah. proved in many cases insupport- 
able, yet in the Simplon, owing te the excellent ventilation, a 
temperature of 133 deg. Fah. was not unbearable. 


in the tunnel to the height of mountain above it. 

On leaving the tunnel the workmen entered a large warmed 
building titted with dressing rooms, and with hot and cold douche 
baths. Here they changed into warm dry clothing, and their 
mining garments were dried or washed ready for the next day. 

The work of excavation progressed rapidly at both ends, an 
advance of 18ft. per day being frequently recorded. On the Swiss 
side the rock encountered was chiefly gneiss and micaceous schist. 
On the Italian side, after traversing about 2? miles of hard 
Antigoria gneiss, the thermometers in the rock showed a 
diminishing temperature, and suddenly a cold underground river 
of 12,000 gallons per minute burst in. Owi to the treacherous 
nature of the rock at this point, only heavy joists buried in quick- 
setting concrete were able to hold open a heading of sufficient area | 
to give access by small hand wagons to the drills beyond. This 
short length entailed a delay of six months. | 

After traversing another 2} miles, hot springs with a maximum 
flow of 4330 gallons per minute aud a temperature of 45-4 dey. 
Cent. were encountered, but by taking the water of the cold 
spring and throwing it into the crevices of the hot, the heading 
was made bearable. 

During these delays to the south end, the north had been 
advancing with increasing rapidity, and had reached the central | 
summit of the tunnel; to avoid delay, however, the heading, | 
hitherto on the level of the fioor of the tunnel, was made to rise 
on a gradient of 1 per 1000. 

When the advanced heading reached the soffit of the future 
tunnel, working downhill was attempted, but finally work on the 
Swiss side was abandoned, the drills were withdrawn and the 
heavy iron doors which had been erected were closed—March 
20th, 1904. Completion was thus left to the south advance, whose 
drills could just heard through the intervening 1094 yards of 
rock, 

On the 24th February 1905, at 6 a.m., the final charges on the 


Italian side were exploded in the roof of the gallery, blowing a | 


hole about 8ft. by 2ft. into the floor of the Swiss heading above. 

The first train passed through on the 25th January, 1906, and 
on the 19th May the King of Italy travelled in a special train to 
meet the Swiss President at Brigue, who returned with him to 
Domo d’Ossola ; the final opening to the public taking place with 
great festivities on the 30th May, 1906. 








NORTHAMPTON INSTITUTE, CLERKENWELL.—On Friday, Janu- 
ary 25th, at the Northampton Institute, Clerkenwell, E.C., Mr. 
Evan Spicer, J.P., Chairman of the London County Council, will 
distribute the prizes and certiticates at the annual conversazione. 

CENTRAL TECHNICAL COLLEGE; OLD STUDENTS’ ASSOCIATION, — 
The annual general meeting and dinner will be held at the 
Trocadero Restaurant, Piccadilly-circus, W., on Saturday, 
February 23rd, 1907, at 7.15 p.m. ' 

TAR-SPREADING MACHINE.—A competition for a tar-spreading 
machine is being organised by the Roads Improvement Associa- 
tion, acting on behalf of the Automobile Club and the Motor 
Union. ‘The object of the competition is to decide the best 
means of mechanically spreading tar upon existing road surfaces 
in such a manner as to bind the road materials together and not 
form a coating on the surface. The merits of the competing 
appliances will be judged by the results of the operation, the 
chief consideration being the efficiency with which the tar pene- 
trates the road and the cost of application. The judges appointed 
by the Counc*l of the Roads Improvement Association include 
seven representatives of the Automobile Club, the Motor Union, 
and the Roads Improvement Association, and five leading city and 
county engineers, appointed after consultation with the Incor- 
porated Association of Municipal and County Engineers, 7.¢., the 
City Engineers of Liverpool and Birmingham, and the County 
Surveyors of Middlesex, Kent, and Hampshire. Copies of the 
rules can be obtained on application to the hon. secretary of the 
Association at 1, Albemarle-street. 


In the tunnel the gradients were decided primarily by | 


Dr. Max Rosenmund, of Ziirich, | 


Diagrams | 
are given in the paper showing the relation of the temperature | 


| and boiler plates, £8 17s. 64. to £9. 
| months, at any rate, were held to be excelleat, and great satisfac- 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICOS. ° 

(From our own Correspondent.) 
Benefits of Trade Improvement. 

NEARLY all classes of the business and industrial com- 
munity of the Midlands are just now benefiting by the trade 
revival, and a feeling of cheerfulness and thankfulness prevails, 
along with the hope that the improvement may last a considerable 
time further. The number of men out of work are much fewer 
than for several years past, and although the advantage of the 
present position is gained chiefly by members of the iron and steel 
trades and by iron and steel merchants, yet engineers and iron- 
| founders have been gradually bringing the quotations for their 
finished products more into liue with the increased cost of output, 
| with the effect that they also are now sharing in the good results 
| of the general trade recovery. Prices have not yet quite got to 
the level of the 1900 trade revival; nor to the level of the 1873 
trade revival, which were the two most important preceding periods 
of activity, but it is felt that to push matters to extremes as 
regards of prices is the surest way to shorten the duration of the 
better state of affairs, and there are men of long experience in the 
iron and engineering industries who »re speaking already of the 
need for some stead ying influence, so that the advantage obtainable 
may not be too short-lived. 


Confidence and Animation. 

A scene of great activity and of animation and confidence 
was presented by the January quarterly meeting of the Midland 
| iron trade held in Birmingham on Thursday. A large business 
| was transacted, notwithstanding the marked upward trend of 





| prices, for consumers believe that prices have not yet reached top, 
| and they seemed desirous of arranging for liberal supplies at once, 
lest the market should go still further against them. These 
arrangements, however, they were by no means always abie to 
make, for supply in several departments of the iron and steel trades 
| just now is below the demand, and material is not easy to obtain 
| in a regular and adequate manner. At the same time, some good 
contracts were made by a number of engineers both for pig iron 
| and for steel upon terms which appeared to be mutually satisfac- 
| tory to both sides, although quotations, on the whole, were rather 
in favour of sellers. The engineering trades are busy at the 
present time in several departments, especially on foreign account, 
and iron and steel are, therefore. needed without delay. It is 
some years since ‘Change presented so cheerful and animated an 
appearance at a January quarterly gathering. 


High Quotations and Good Contracts. 

‘Change opened with quotations as follows, but they 
cannot be regarded as tinal, for during the meeting rather more 
was asked in several branches both in iron and steel, and in some 
cases, when early supplies were necessary, the advances desired 
were given, for sellers, as a rule, were very irm, not to say inde- 
pendent. The general average of business, however, took place at 
about the following rates :—Pig iron: Staffordshires, cinder forge, 
56s. to 57s. 6d.; part-mine, 60s. to 62s. 6d.; inferior all-mine, 
87s. 6d. to 92s. 6d.; cold blast, 115s.; Northamptons, 60s. to 
62s. td.; Derbyshires, 62s. to 64s. Manufactured iron: Marked 
bars, £9; Earl Dudley’s L.W.R.O. brand, £9 12s. 6d.; un- 


| marked bars, £7 10s. to £7 15s.; sheets, singles, £8 17s. 6d. 


23. 


£9 12s. 6d. 
f.o.b. Liver- 


£9 6d.; trebles, 
corrugated sheets 
£13 upwards; hoops, £8 10s.; gas strip, £7 10s. 
to £7 123. 6d.; slit nail rods, £8 10s; and rivet iron, 
£7 15s. Steel: Bessemer billets, £6 10s. to £6 12s 6d.; Siemens, 
£6 12s. Gud. to £6 15s.; mild steel bars, £7 15s to £8 ; angles, £7 
to £7 &s.; joists, £7 5s. to £7 7s. 6d.; girder plates, £7 15s. to £8 ; 
Prospects for the next few 


doubles, £9 to 
lis. ; galvanised 


to £9; 
to £9 
pool, 


5s. 


| tion was expressed at the favourable character of the Board of 


| Trade returns, and at the reports of continued trade activity in 


America and in Germany. Galvanised corrugated sheets have 
been shipped during the year to the extent of 443,131 tons, valued 
at £5,904,170, which is an improvement on the year of 36,316 tons 
and £1,078,959. 


Railway Fastenings. 


The associated makers of nuts and bolts and railway 
fastenings in this district have advanced prices £1 per ton. 


Water Supply Extensions. 

A Local Government Board inquiry has been held at 
Wolverhampton into an application by the Corporation df that 
town for powers to borrow £90,000 for purposes of water supply 
extension. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, January 10th. 


Holiday Effects Still Apparent. 

ALTHOUGH the attendance on the Manchester Iron 
‘Change on Tuesday was very good, and even above the average, 
a holiday influence was felt in a certain languor that appeared to 
prevail. Remarkable variations in warrants, coupled with pessi- 
mistic reports from the States, had scarcely a reassuring effect. 
| So far as local made iron was concerned there was none offering. 
Derbyshire, Lincoln, and Staffordshire showed no change. 
| Makers were open to book orders forward at full rates. There 
was, however, some weakening in Scotch, although Glengarnock 
was not obtainable for prompt delivery. Makers quoted 6d. to 
ls. less money, but only small orders were booked locally. 
Middlesbrough was on the easy side, but hematite remained steady. 
The future of pig iron is difficult to predict. Much depends on the 
demand from the States, and there are not wanting opinions which 
show that there is every probability of a decline. On the other 
hand, German pig iron has advanced rather sharply, but whether 
the advance will be maintained remains to be seen. 


Finished Iron. 

At a meeting of the Lancashire Bar Makers’ Association 
held in Manchester on Tuesday, an advance of 5s. per ton was 
declared. It has been hinted that this was caused by a desire to 
give a certain amount of moral support to the Birmingham 
quarterly meeting on the Thursday, which should have the effect 
of justifying previous advances which have been the rule in that 
centre for some months past. Generally, the demand for finished 
iron continues very steady. 


Steel. 


Lancashire makers report a strong demand for billets, 
which are bringing advanced rates. Plates are in request and 
scarce, and foreign inquiry is unusually good. - 


Copper. 
Manufactured stuff rules rather quiet at late full rates. 
Ingots and selected are dearer. Tubes steady. 


Sheet Lead. 
Quiet and unchanged. 
Quotations. 


iron: Lincolnshire No. 3 foundry, 65s. to 66s. 
67s. ; Derbyshire, 67s, to 68s,; Middlesbrough, open 








Pig 
Staffordshire, 





brands, 71s. 101. Scotch: Gartsherrie, 783.; Glengarnock, 7)s,; 
linton, 74s, 6d.; Dalmellington, 74s. 6d., delivered Manchester, 
est Coast hematite, 81s.; Kast Coast ditto, 80s. 6d., both f.o.t, 

Scotch, delivered Heysham: Gartsherrie, 76s. ; Glengarnock, 

73s.; Eglinton, 72s. 6d.; Dalmellington, 72s, 6d. Delivered 

Preston : Gartsherrie, 77s.; Glengarnock, 74s.; Eglinton, 73s. 6d.,; 

Dalmellington, 73s. 6d. Finished iron: Bars, £7 15s.; hoops, 

£8 7s. 6d. ; sheets, £8 7s. 6d. to £8 12s. 6d. Steel: Bars, £7 15s, 

minimum ; hoops, £7 17s. 6d. to £8; boiler plates, official, 
£9 2s, 6d.; plates for tank. girder, and bridge work, £7 10s, 
to £7 15s.; English billets, £6 15s, to £7 15s. Copper: Sheets, 
£123 to £125; tough ingot copper, £111 to £114 per ton ; seam- 
less copper tubes, 14}d.; brazed ditto, 144d.; seamless brass tubes, 

11}d.; brazed ditto, 12}d.; condenser, 12}d.; rolled brass, 10}d. 

to 104d.; brass screwing rods, 10jd. to 104d. per lb. Sheet lead 

£22 15s. per ton. English tin ingots, £191 10s, to £193 per ton. 


Lancashire Coal Trade. 


There was a large attendance on the Manchester (val 
Exchange, and it was evident that the spell of cold weather had 
caused a stronger demand for domestic fuel, which could scarcely 
be met owing to small stocks, and the fact that the colliers have 
not yet settled down to work. Slack was in strong demand, and 
it was difficult to predict the future of this article. In many cases 

remiums on present rates have to be paid to ensure supplies, 
Manufacturing coal remains steady, but coal for bunkering pur 
say is the turn higher. Opening quotations for the year are :— 
st coal for domestic purposes, lis. 6d to 15s. 6d.; seconds, 
13s, 6d. to 14s.; common, 10s. 6d. to 11s. td.; best burgy, 8s. 6.; 
best slack, 7s. 6d, to &8s.; medium, 7s. to 7s. 6d.; common, 6s, to 
6s, 6d. at the pit. Svreened coal for shipping purposes, 11s. {d. 
to 12s, 6d.; unscreened ditto, 10s. 9d. to 11s, 6d., delivered Man- 
chester Ship Canal. 


BARROW-IN-FURNESS, Jannary 10th. 


There is still plenty of life in the hematite iron trade, although 
in the beginning of the week prices of warrant iron indicated an 
easier feeling. There has, however, been no falling off in the posi 
tion of affairs as between makers and consumers. A firm position 
is maintained, and prices remain steady at Sls. per ton for mixe: 
Bessemer numbers net f.v.b., while warrant iron is back at 80s, fd. 
net cash, buyers 6d. less, Makers in all cases are well off for 
orders, and some very good business has been done this year. 
There has been some Jethargy in the warrant market, but that is 
not of much account, because the amount of iron held of a specula 
tive character is small, and is therefore not regarded as an 
element affecting the ups and downs of the market. Warrant 
stocks now stand at 79,205 tons, being an increase of 4000 tons 
on the week. The make of iron is practically equal to a million 
and a-half tons per year. Some good sales of special steel are 
reported, and a brisk trade is being done in charcoal iron and in 
ferro-manganese and spiegeleisen, while scrap iron and steel are in 
very brisk demand. Iron ore is very steady, and the demand for 
local sorts is greater than the capacity of raisers to supply with 
their present output. The latter 1s, however, being increased by 
the opening up of new mines. Foveign ores are being largely in- 
ported, and are selling at 233. to 24s. per ton net at West Coast 
ports, as compared with 18s. 6d. to 22s. and 25s. for native classes 
at mines. Stocks of local ore have been practically cleared, 


Steel. 

The new activity reported last week in the Bessemer 
department is fully maintained. Full time is being worked in 
this department, and the orders in hand give the assurance that 
this state of things will continue, at any rate, for some months to 
come, although prices rule high and check some of the busines- 
which otherwise would be done. Heavy rails are still at about 
£6 15s. per ton net f.o.b., and lighter sections more in proportion. 
Bil ets and tin bars are both in very brisk demand, and the pro 
spects are that these classes will be in good request for a consider- 
able time to come ; £7 15s. is still quoted for heavy ship plates, 
net cash, but the orders offering are not large, and there does not 
seem much hope in the shipbuilding trade of any increase in the 
volume of orders likely to come out soon. 


Shipbuilding and Engineering. 

The shipbuilding industry is in a very poor condition 
indeed, and the need of new orders is very pressing. Engi- 
neers are expecting to be busier in marine work, but at preseat 
they have very little work in hand beyond that required for 
submarines. ‘l'hey are, however, very busy on gun mountings. 


Shipping and Coal. 

There is an increase of 9635 tons in the exports of iron 
and steel this year as compared with the corresponding period of 
last year. Coal is very tirm in price, and in good demand, Blast 
furnace coke is brisk at about 26s. 6d. per ton at West Coast 
furnaces, : 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 


The Year’s Coal Trade with Hull. 

Ovr anticipations with regard to the volume of business 
done from the Yorkshire and adjoining coalfields with the great 
Yorkshire port during 1906 have been fully borne out by the 
official return of the Hull {ncorporated Chamber of Commerce and 
Soipping for December. The weight forwarded to Hull during the 
tweive months has been 5,063,184 tons, showing an increase of 
1,232,160 tons over 1905, and 858,436 tons beyond the previous 
‘*best”’ the year 1900. ‘The expansion in exports has been corre- 
spondingly remarkable—from 1,694,836 tons in 1905 to 2,531,002 tous 
last year, an increase of 836,166 tons. The exports for 1900 have 
also been exceeded by 497,752 tons. The coastwise trade has 
greatly advanced, the total having reached 789,260 tons, of which 
London received no less than 590,935 tons, 


Coal Exports. 

The dominant feature of the exports from Hull has been 
the advance in shipments to the Continent, the most noteworthy 
increase being that of France, which advanced from 44,694 tons in 
1905 to 198,568 tons last year; Holland, from 186,529 tons to 
290,844 tons ; Germany, from 201,248 tons to 268,635 tons; Bel- 
gium, from 21,088 tons to 121,065 tons; and Italy, from 74,355 
tons to 118,497 tons. North Russia and Sweden still easily hold 
first and second positions in the export trade from Hull, the former 
receiving last year 539,978 tons, and the latter 418,332 tons, show- 
ing an increase of J71,557 tons with North Russia, and of 72,446 
tons with Sweden. 


South Yorkshire Coal Trade. 

The position of affairs has improved with the opening of 
the New Year. The advance in household fuel has not affected 
demand. Best Barnsley house is now quoted at from lls. to 
lis. 6d. per ton, secondary sorts making from 9s. 9d. to 10s. per 
ton at the pits. Silkstone being scarce, best samples are quoted at 
13s. to 13s. 3d., secondary qualities at 11s, 9d. to 12s. per ton. 
Steam coal, which still continues in heavy demand, easily com- 
mands the advanced rate, 9s, 6d. per ton; steam nuts in brisk 
request from 7s. 6d, to 8s. 6d. per ton ; coking slack and smudge, 
5s to 5s. 6d. per ton; manufacturing fuel, 4s. 6d. to 4s. 9d. per 
ton at the pits in owners’ wagons, 


Coke. 
Business very active, and prices somewhat irregular. Best 
furnace coke, unwashed, quoted at 15s. 6d. to 16s, 6d. per ton; 











Jan 11, 1907 


THE ENGINEER 


49 








washed, at 16s, 6d. to 17s, 6d. per ton, Steel melting coke from 
yhs, 6d. to 27s. 6d. per ton, 


Iron and Steel. 

No change is reported in values of irons locally used. 
West Coast hematites are quoted 89s. to 903. per ton, less 24 per 
cent. delivered in Sheffield and Rotherham ; East Coast, 80s, to 
Sls. per ton net; Lincolnshice No, 3 foundry, 62s. 6d. per ton; 
No. 4 foundry, 60s, 6d. per ton; No, 4 forge, 59s. 6d. per ton ; 
No, 5 forge, mottled, white, and basic, 643. per ton ; Derbyshire 
No. 3 foundry, 65s. per ton; No, 4 forge, 61s. per ton; bars, 
£7 1hs. to £8 per ton; sheets, £9 10s. to £10 per ton. The steel 
manufacturers are fully employed, with every prospect of con- 
tinuing busy in the immediate future, both on home and foreign 
account, 


The Portuguese Tariff. 


it was announced at the meeting of the Council”of the 
Sheflield Chamber of Comwerce on the 7th inst, that Baron Sousa 
Deirv, President of the Anglo-Portuguese Chamber of Commerce, 
is visiting Sheffield on Monday, the 14th inst., in order to confer 
with the Tariff Committee of the Chamber and others who may be 
interested with reference to the existing Portuguese tariff. The 
annual meeting of the Sheffield Caamber of Commerce is to be held 
oa February 8th, and the chief guest at the dinner in the evening 
will be the Baron of Leigh—Lord Edmond Fitzmaurice— Under- 
secretary for Foreign Affairs. 


The Sheffield Society of Engineers and Metallurgists. 

The President of the Institution of Civil Engineers, Sir 
Alexander B, W. Kennedy, will be the chief guest of the President 
and Council of the Sheffield Society of Engineers and Metallurgists 
at their annual dinner, which is to be held on January 3lst. The 
chair will be taken by Mr. W. F. Beardshaw, J.P., President of 
the Sheffield Society. 


Sheffield Trade with the United States. 


The United States Consul at Sheffield has issued his 
juarterly return of the trade done by Sheffield with the United 
States, which enables us to see the value of the business for the 
whole year. The opening quarter of the year, ending March 31st, 
showed a value of £185,564 8s.; the second quarter, ending 30th 
June, £205,236 5s, 6d.; the third quarter, ending 30th September, 
£293,138 8s. ld.; and the closing quarter, ending 3lst December, 
£217,997 lis. 7d. The total exports for the year amount to 
£901,936 13s. 2d., as compared with £591,258 14s. 3d. for 1905, 
‘* Steel, sheets, bars, and wire” is the section accountable for the 
largest share of the increase, the value exported under that head 
for the year being £666,277 18s. ld., made up during the four 


quarters as foliows: March, £127,493 12s. 8d.; June, 
£150,177 Os. 5d.; September, £231,992 0s. 7d.; December, 


£156,615 4s, 5d. ‘The December quarter, it will be seen, exhibits 
a decrease in steel on that of September, but the value of 
£156,615 4s. 5d. compares with £125,576 0s. 8d. for the corre- 
sponding quarter of last year. The total steel exports to the 
States for the year — £666,277 18s. ld. — compares with 
£394,814 18s, 9d. for 1905, showing an increase of £271,462 19s. 4d. 
In respect of cutlery, the exports to the States during 1906 
amounted to £75,203 Os, 6d., as compared with £66,905 13s. 11d. 
for 1905, showing an increase of £8297 6s, 7d. 


Cutlery Exports. 


Although the business done with distant markets during 
December exhibits a decrease compared with the corresponding 
months of 1905 and 1904, the value of exports for the year shows a 
copsiderable ad vance on both the previous years, the respective totals 
being :—1904, £696,558 ; 1905, £667,009; 1906, £706,059. The 
increasing warkets on the year have been the United States, 
Australia, New Zealand, Canada, Argentine Republic, Chili, 
Brazil, Sweden, Germany, Belgium, France, Spain, and Canaries 
Decreases are shown by Russia, Norway, Netherlands, Cuba, 
British East Incies, and British South Atrica. For the closing 





numbers of East Coast hematite pig iron is 81s, 6d. per ton, but it | 


has to be bought from second hands at that figure. The makers 
cannot afford to sell it at that figure, though it is nearly £1 per 
ton dearer than Cleveland iron, and as they are well supp ied with 
contracts, they are not pressing sales. Some are quoting 82s. 6d. 
and others 83s. The present prices of materials represent a higher 
cost than 82s. or even 83s. Rubio ore is at 24s. 6d., which 
makes 493, as the cost of the ore per ton of pig iron produced. 
Coke is at 25s.; limestone, at 4s. 6d. per ton, will cost 2s. 6d., and 
other charges are up to 7s. per ton. 


Blast Furnace Coke. 


The most noticeable feature of the market now is the 
extraordinary advances in the quotations for coke. In the latter 
part of November medium furnace coke could be bought at 19s. 
per ton, by Christmas the price went up to 22s. 6d., and this week 
25s, is the regular quotation ; in fact, contravts for delivery over 
the current half-year have been negotiated at that figure. Thus 
coke is relatively far dearer than Cleveland iron to-day, for coke 
at 25s,., delivered at the furnaces on Teesside, is equivalent to 75s. 
per ton for No. 3 Cleveland pig iron, and not more than 61s. 6d. 
can now be got for that. There is no restraining the coke sellers 
this week, and they are making the very most of their opportunity. 
It is true there is a great scarcity of Durham coke, due to the very 
heavy demand on export account, at the same time that the pro 
duction has been reduced, (Germany has bought Durham coke at 
an unprecedented rate, and more than that, has taken coking coal 
also, giving such prices for the latter that it paid better to export 
the coal rather than convert it into coke. Thus, of late, too little 
coke has been produced, and the makers thereof are the masters of 
the situation, and are having their own way with regard to prices. 
Fortunately, most of the ironmasters in this district are well 
covered at the prices ruling in the early part of December. On 
account of the high prices of Durham coke considerable quantities 
of South Yorkshire coke are being received at some of the Cleveland 
ironworks, though the consumers say that it does not compare well 
with local supplies. 


Realised Prices of Cleveland Pig Iron. 


It has been officially announced after an examination of 
the books of the producers by public accountants that the average 
price realised by the ironmasters for the No. 3 Cleveland pig iron 
delivered during the last quarter of 1906 was 53s. 4-46d. per ton, 
that being 2s. 9-04d. more than in the previous quarter, and in 
accordance with the sliding sca e the wages of blast furnacemen in 
the North-East of England from January 5th have been advanced 
34 per cent., while the rates for the conveyance of iron-making 
materials over the North-Eastern Railway has been raised 3 per 
cent. These latter, like the wages, fluctuate according to the 
average price realised by the ironmasters for No. 3 pig iron. ‘rhe 
average quoted price for the last quarter of the year was 57s. 6d., 
December taken alone showing an average of 62s. 1ld. The 
average quoted price of No. 3 for 1906 was 54s. 5d., and the average 
realised price 51s, 3-83d. per ton, as compared with 46s. 6-37d. in 
1905, and 42s. 10d. in 1904. last year’s average was the highest 
that has been reported since 1900, and bas only been exceeded at 
two periods in the history of the trade. 


Shipments and Stocks of Pig Iron. 

As was expected, the exports of pig iron from the Cleveland 
district are rather slack this month so far. Not much can be sent 
to Germany now, as the rivers and canals are not open for traffic 
on account of the frost. The exports up to 9th inst. were 32,901 
tons, as compared with 36,214 tons last month, and 21,005 tons in 
January last year. The stock of Cleveland pig iron in Connal’s 








month the value is £54,717, compared with £57,399 and £64,242 | 


respectively for December of 1905 and 1904, 


On the month the | 


exports decreased to all markets tabulated in the official return | 


except Sweden, Germany, Netherlands, Chili, and Brazil, as com- 
pared with December of last year. 








NORTH OF ENGLAND. 
(From our own C wrespondent.) 


The Cleveland Warrant Market. 


WHILE everything in trade is as favourable as can be, 
and prospects are altogether encouraging, the prices of Cleveland 
warrants have been so fluctuating this week that it has been diffi- 
cult to sell Cleveland iron. Prices have been up one day and 
down the next, and this has been against the transaction of 
legitimate business. Speculative operations have been the sole 
cause of the uncertain prices which have sadly interfered with 
buying, though consumers have recognised that trade was really 
as satisfactory as ever, and nothing has happened to lead any one 
to alter the opinion that 1907 will be as satisfactory a year as 1906 
was. The phenomenal returns of British imports and exports, 
and the encouraging reports from the Continent and the United 
States have failed to steady the warrant market. There has since 
Christmas been a lull in the demand from the States for Cleveland 
pig iron, but on Wednesday an inquiry for 7000 tons of Cleveland 
iron was received, and it is expected that shortly American buyers 
will again come forward freely. The influences are, therefore, all 
in favour of improving prices ; these are, indeed, necessary with 
the increasing cost of production, 


Cleveland Iron. 


Makers being well off for contracts for executiun over the 
first quarter of the year are not following the prices of warrants 
up and down, but their policy is to wait, as the chances are ia 
favour of the value of iron generally increasing. ‘The selling is 
thus for the present left in second hands, and there is little of it. 
The quotation of merchants for No. 3 Cleveland G.M.B. pig iron 
has been down to 61s., but mostly 61s, 6d. has been the figure for 
prompt, and 61s. 9d. for first half-year’s delivery. No.1 is at 
633., No. 4 foundry at 60s. 6d., and No.4 forge at 59s, 6d.; but 
consumers must go to second hands to obtain iron at these prices. 
The rates for mottled and white iron are nominal ; there is, 
indeed, next to none produced, and anyone who wants these 
qualities has a hard task to find anyone who is in a position to 
sell them, As a matter of fact, the furnaces are working very 
well, and their production is nearly ail Nos. 1 and 3, which is all 
the better for the maker, for his iron costs him the same whether 
the quality is high or low. The less the proportion of the latter 
the more profitable the furnaces are. At the present time there 
are ninety furnaces in operation in the North-East of England, 
and of these forty-seven are producing ordinary Cleveland pig iron 
and forty-three hematite, basic, and spiegel. 


Hematite Pig Iron. 


The market for this description of pig iron is not, like that 
of Cleveland iron, affected by the operations of speculators, 


because there is no stock of East Coast hematite iron in the public | 


stores, and therefore it is not safe to gamble in it. Prices are thus 
regulated by the supply and demand for the article, and have 
moved steadily upward, without a single ‘set back” since last 
July, and prospects are more satisfactory than ever now that the 
platers’ strike at the Teesside and Hartlepools shipyards has ended 
and fall time has been resumed at the yards and at the steel works 
supplying them with material. The general price for mixed 


| are encouraging. 


public stores 1s 533,943 tons. At the cluse of the year 1906 it was 
038,154 tons, a decrease of 172,584 tons during the year, but as 
compared with the stock at March 5th, 1906, which was the largest 
ever known, there wasa decrease of 211,941 tons. The contrast is 
great with 1905, when stocks increased 518,611 tons. 


Manufactured Iron and Steel. 
The business in these is improving again, and prospects 
On Monday the bar manufacturers held a 


| meeting and decided to advance prices another 5s. per ton, making 








the total rise during the last few weeks 15s. per ton, and bringing 


| the quotations up to the highest that have ruled since 1900. They 


have sold heavily, and buyers are keen, for it now appears that the 
longer they wait the more they will have to pay. Common iron 
bars are up to £8, best bars to £8 10s., and best best to £9, all 
less 25 per cent. f.o.t. All kinds of packing iron have 
also been raised 5s., and the figure for parallel packing 
iron is now £6 10s., less 25 per cent. f.o.t. Steel ship 
plates have not been altered in price and are still at £7 10s., 
less 24 per cent. A meeting of British and Scotch plate- 
makers is reported to have been held at Carlisle a few days ago, 
but they did not interfere with ship plates, though boiler plates 
are said to have been advanced, Steel ship angles are at 
£6 17s. 6d. less 25 per cent.; and steel joists £6 12s. 6d. less 
24 percent. There is some change for the better in the rail trade, 
and the price of heavy steel rails is firm at £6 12s. 6d. net f.o.b. 


The Platers’ Strike. 


It is satisfactory to report that this strike, which lasted 
ten weeks at the Teesside and Hartlepools shipyards, has at last 
been terminated, the men resuming work on Monday. The dispute 
has been in progress a long time—for fully two years—and the 
builders at last decided to have it settled. his brought matters 
to a head ; previously the men had shirked the discussion of the 
questions at issue. What the employers wanted was a readjust- 
ment of the prices paid to the platers. The builders stated that 
they paid more for this kind of work than their competitors on 
the Clyde, Tyne, and Wear, and they were thus at a disadvantage 
when tendering for work. It was decided that the prices for 
plating should be brought into line with those paid in other parts 
of the district, and the men refusing to agree to any alteration, 
there was a strike. During the tea weeks it has lasted the 
employers and the representatives of the men have had _ nine con- 
ferences, some of them lasting all day. On Saturday the men by 
ballot agreed to the employers’ terms, and work was rssumed. 
Concessions were made on both sides, but no particulars have 
been made public what the final terms were. 


Coal. 


There is great activity in the coal trade, and even the 
present large production fails to satisfy fully the requirements of 
consumers. Never was there such a large export demand, and it 
is likely to be kept up. Prices are rising rather substantially ; 
thus best steam coals are now at 12s, 9d. per ton, small steam at 
7s. 9d., best gas coal at 11s. 9d., and coking coal at 12s. Best 
foundry coke is up to 26s. and 27s. per ton f.o.b., and furnace 
coke is at 25s., or very little short of the highest prices that have 
been realised during the last thirty years. ‘The Northumberland 
Coal Trade Conciliation Board has awarded to underground work- 
men and banksmen 1} per cent. advance of wages, and to surface- 
men one per cent. The traders of Middlesbrough are much 
disappointed that the North-Eastern Railway Company refuses to 
increase the facilities in the river Tees for loading coal. Fifty 
years ago they were much better than they are now, but the Rail- 
way Company allowed the staiths to get into a ruinous state, and 
they have now disappeared altogether All vessels that have to 
load coal or to take in bunkers at Middlesbrough have to go into 
the Railway Company’s dock. The Railway Company says it will 
cost £70,000 to £30,000 to provide new staiths, and the amount of 
trade that would come forward is problematical. At any rate, the 
directors are not going to incur the expenditure. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Official Statistics of the Iron Trade. 


THE returns of the pig iron trade for the past year, which 
have now been officially disclosed, may be regarded on the whole 
as satisfactory. In some respects they are certainly not so guod as 
might have been anticipated. This is so as regards home con- 
sutmption of the raw material. There were about 50,000 tons less 
Scotch pig iroa used in foundries aud malleable 1run_ and steel 
works than iu 1905; and when we include the English iron used, 
the total decrease in cunsumption iu Scotland still amounts to 12,400 
tons. It was well known throughout the year that certain depart- 
meuts of the foundry trades were deficient in employment, aud the 
strike in the shipbuilding and engineering trades in whe latter part 
of the year tended still further to reduce the consumption. As a 
matter of fact, the business year in the Scottish pig irun trade was 
saved from being a poor one unly by the greatly increased demand 
in the last few months fur pig iron for ship:nent abruad. The 
total production of pi iron in Scotland in the past year reached 
1,451,068 tons, being 72677 more than in 1905. ‘rhe following 
table shows how the iron was distributed :— 

















- In- De- 

1906. 1905. crease, crease. 
Tons. Tons. 

Production as per makers’ returns 1,451,068 1,378,391 72,677 _— 
Consumption—In foundries .. .. 206,292 240,933 — 34,641 
In malieable iron and steel works 875,072 890,382 _ 15,310 
1,081,364 1,131,315 — 49,vd1 

Exports—Foreign y 202,289 136,767 65,522 _— 
ne eee : 162,121 167,648 5,527 

Rail to England Pe aa 6,681 6,140 541 -- 

371,091 310,555 60,536 oe 

Total consumption and exports 1,452,455 1,441,870 10,585 -- 
Stocks as un 3.st vecember— " 
Counal’s stures ., ae 5,286 15,593 _ 10,307 

Makers’ yards .. 84,262 76,3.2 8,920 _ 
90,548 91,935 “= 1,387 


While the stock of pig iron in the warrant stores has decreased by 
10,307 tons, there has been an increase of 8920 in makers’ private 
holdings, so that the total decrease in stocks is only 1387 tons. 
There is an impression, however, that stocks are likely to be 
further reduced to a very considerable extent by the foreign snip- 
ments contracted to be despatched in the early part of the preseut 
year. 


Foreign Shipments of Pig Iron. 
The followmg table shows in what proportions the 
exports of Scotch pig iron were despatched to various countries in 
the past year, and in two years immediately preceding :— 


1906. 1905. 1904. 
France nies. “ea een Take | ga 5,91) 2,027 2,865 
Germany, Austria, and Holland .. .. 24,36 16,971 11,145 
Belgium, Denmark, Sweden,ani Norway 1,423 6,532 3,448 
Russia de ad ae Sb Caan we dl ae voz... 1,269 481 
Spain and Portugal 1,640 .. 1,662 2,216 
aa 18,860 .. 16,690 12,959 
United States of America .. 42,137 10,900 6,155 
British North America Pe ee et 15,013 3,27 
Australia, East Indies, China, Japan, &c. 51,284 48,754 57,001 


Imports of English Iron into Scotland. 

During the past year the imports of iron into Scotland 
from the Cleveland district amounted to 534,500 tons, compared 
with 506,500 in 1905, and the imports from West Cumberiand 
reached 158,000 tons against 148,5u0 tons in the preceding year. 
The aggregate imports of English iron in the past year were thus 
692,500 tons, showing ati increase of 37,500 tons over the quantity 
imported ia 1905. 


The Warrant Market. 


The pig iron market has been irregular since last report, 
prices at times showing a decrease of about a ls. per ton from the 
highest figures recently touched. The backward movement in 
warrants is attributed partly to sales following on the failure of a 
tirm of operators, and partly to some disappointment with the 
nature of the official returns of the trade for the past year. 
Reports are, however, current that America and other countries 
continue to make urgent inquiries for Scotch iron. Business has 
been done in Clevelani warrants from 61s. 34d. to 603. 6d. cash, 
60s. 10d. to 61s. 6d. one month, and 62s. to 62s. 44d. for delivery 
in three months. Cumberland hematite has been done at 793. 3d. 
cash, and 80s. 3d. to 803. 6d. one month. Scotch warrants were at 
583. 9d. at the beginning of last year ; the lowest price touchec 
was 55s. inthe middle of April, and the highest 683. 6d. in the 
middle of December. Opening in January at 53s. 3d., standard 
foundry pigs touched 47s. towards the end of March, and then 
reached 62s. 9d., the highest point of the year, in the second week 
of December. 


Finished Iron and Steel. 

There is a fair business in the various branches of the 
finished iron and steel trades. Inquiries since the beginning of 
the year are in most cases moderate, but the works are, as a rule, 
well supplied with orders in the meantime. 


The Coal Trade. 

The recent snowfall has tended to reduce the traffic in 
coal, but this will not be so much felt as it would have been had 
the interruption come at a time when the collieries were in full 
operation. Ihe aggregate coal shipments in the past week from 
the Scottish ports were 97,789 tons, compared with 103,044 tons in 
the corresponding week of last year, showing a decrease of 5255 
tons. The coal masters have raised the price of splint coal 6d. per 
ton, and the quotation at Glasgow harbour is now 12s. to 12s. 6d, 
Coal prices generally are either firm or tending upward. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Market. 


THE coal market is in a very firm condition, and high 
prices are being obtained all round ; best Admiralties have been 
quoted at 17s. 6d., and 16s. 8d. has been paid for seconds. All 
classes of coal have benefited. Eastern Valleys are in strong 
demand, and 15s. 3d. has been paid for Cardiff shipment ; smalls 
are very firm, lls. being readily obtained for best qualities. 


South Wales Ports. 
The holiday quietness has been succeeded by marked 
activity, and returns for all parts are satisfactory. The quantity 
of coal, coke, and patent fuel shipped foreign from the South 
Wales ports for the week ending January 4th amounted to 
497,010 tons, an increase on corresponding week of last year of 
155,621 tons. Cardiff exported 320,000 tons of coal, 1225 coke, 
and 12,453 tons of patent fuel. Principal customers River Plate 
17 cargoes, 68,000 tons, and Genoa, 6 cargoes, 25,200 tons. 
Newport’s export was 57,856 tons cval, 51 coke, and 3972 tons of 
fuel. Marseilles took 8000 tons in 2 cargos; Algiers, 6 cargoes, 
totalling 7795 tons. Swansea shipped 45,698 tons coal, and 10,202 
fuel, Rouen with 10 cargoes, 11,00 tons coal, heading the list. 
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Port Talbot shipped 44,214 tons coal, 500 tons coke, and 834 tons 
fuel. 


The Trade of Last Year. 

As suggested in this column by statistics up to December, 
the complete return of the year has quite justitied the statement 
that-a record period has been realised. ‘aking coal, coke, and 
patent fuel, Cardiff dispatched 22,262 334 tons, or an incretse of 
2,217,731 tons. Newport, 5,114,456 tons, an increase of 604,916 
tons ; Swansea, 3,838,551 tons, an increase of 698,641 tons; Port 
Talbot, 17,228,021 tons, an increase of 352,664 tons; Neath, 
$45,732 tons, an increase of 3560 tons ; Llanelly, 391,594 tons, an 
increase of 16,150 tons. These tigures require no comment. At 
the present time there is the fuliest expectation of a continued 
buoyancy of trade ; friction troubles are at their minimum ; and 
the chief concern is that the South Dock at Carditf shall be 
expedited to a completion, andthe Barry have its additional 
dock arrangements ready to meet the urgent need of buyers. 


Coal Inquiry for Russia Withdrawn. 
It is currently -reported in Cardiff and Newport thut an 
inquiry received from Russia regarding prices, &c , for the supply 
of 120,000 tons of Welsh coal, has been withdrawn. 


The North Walian Coal Strike Ended. 
All the colliers in North Wales have now joined the 
Federation, and a strike, which promised to be a lengthy one, is 
ended. 


Latest Coal Quotations, Cardiff. 

Mid-week inquiry was well maintained and quotations 
firm. Best steam, 17s. to 17s. 3d.; seconds from lds. 6d. to 
16s, 6d.; drys, 15s. 6d. to 16s. “Monmouthshire semi-bituminous : 
coal searce. For shipment at Cardiff or Barry: Black vein up to 
l6s, 3d.; best Western-valleys, 15s. to 15s. 6d.; smalls, both steam 
and bituminous in good request; steam, 10s. Yd. to Ils.; best 
ordinary large, 15s to 15s. 6u,; seconds, l4s. to lds. 6d.; interior, 
13s. 3d. to 13s. 9d. House coal: Best, 16s. 6d. to 17s.; best 
ordinaries, 14s, to 15s.; seconds and other kinds, lls. to 14s,; 
No 3 Rhondda, 16s, to 16s. 6d.; brush, 13s 3d.; smalls, lls. to 
lls, 3d.; No. 4 Rhendda, 13s. 9d. to 14s.; through, 1Us. 6d. to 
10s. 9d.; smalls, 7s. 6d. to 8s. 6d. Patent fuel, 15s. 6d. to 16s. 
Coke: Distanct advance ; furnace, 22s. to 23s.; foundry, 26s. to 
28s.; special foundry, 30s, to 32s. 


The Pitwood Market. 

The quantity of pitwood imported into the various Bristol 
Channel ports last week amounted vw over 22,000 tons, . Price mid- 
week at Cardiff about 2ls. 6d. Large demand for 13ft. lengths, 
and as much as 23s. 6d. has been paid for this particular size, 


The Anthracite Coal Trade. 

Vigorous animation is now beginning to characterise this 
trade, and 1t was stated in Swansea tnis week that the outlook is 
very satisfactory. Quotations remain, but are firmly held :—Best 
malting, 20s. to zls. 6d.; second malting lts. 6d. to 17s. 6d.; big 
vein, [4s. 9d. to 16s. 6d.; red’vein, lis. to lls. 6d.; muachine- 
made cobbles, 1s. to 19s. 6d.; nuts, 22s, to 24s.; peas, 13s. 6d. to 
14s. 6d.; rubbly culm, 6s. to 6s. 6a.; duff, 5s. to 5s. 6d. Few 
machine-made coals on offer.. Best steam coal, 16s. to 17s. ; No. 3 
Rhondda, lts. Patent fuel, 14s, 


The Iron and Steel Trade. 

This trade remains in a healthy position, and it was stated 
in leading circles in Carditf this week that satisfactory orders are 
held for months ahéad. There has been little or no dumping dur- 
ing the week. Cardiff imported 25,000 tons of iron ore, Newport 
6600 tons. Swansea imported 1276 tons pig iron, 1204 vons scrap 
steel, and 564 tons tin bar, also 1600 tons calamine, 26 tons zinc 
ashes and skimmings, and 180 tons of copper ore. Newport 
received important consignments of pig iron from Grimsby, Work- 
ington, and Uiverstone. Iron ore principally came from Castro 
and Bilbao. Swansea and Newport continue to import pig iron 
from Whitehaven. (Guest and Uo. imported steel rails from Stock- 
ton. The following quotations are given this week :—Heavy steel 
rails, £6 10s, to £6 12s. 6d. ; light, £7. Steel bars, Swansea quota- 
tion : Siemens, £6 5s. to £6 7s. 6d. Pig iron: Bessemer, mixed 
numbers, £79 6s.; Middlesbrough, 60s. 84.; Scotch, 60s. 6d. ; 
Welsh hematite, 86s. to 87s. iron ore, Newport and Carditf : 
Rebio, 22s, 9d. to 23s. ; Tafna, 23s. to 23s. 6d. ; Almeria, 22s. 6d. 
to 22s. 9d. Rubio and Almeria are advancing. 


Tin-plate. 

- As in other industries, the tin-plate trade opened well with 
the new year, and prospects ahead are encouraying. The 
Caerleon friction has ended. At Swansea it was stated on ‘Change 
this week that at improved inquiry is setting in, and that large 
quantities are required for February and March. Works are weil 
supplied with specifications, and it was stated that several of the 
chief makers are unable to quote for delivery before April. It has 
been some time since makers held so strong a hand. Ontticia] quota- 
tionsare : Ordinary sheets, Bessemer, 15s. 14d. to 15s. 3d. I.C. 28, 
15s. 6d.; Siemens ordinary, 15s. 3d.; U.A. rooting sheets, £11 10s. 
to £11 15s. per ton ; tinisned black plates, £11 1Us. per ton. Other 
quotations were, Swansea Metal Exchange: Block tin, £190 10s.; 
lead, £20 1s. 3d.; cupper, £106 5s,; silver 325; per oz.; spelter, 
£27 17s. 6d. The traae last week was as follows :—Received from 
works, 73,548 boxes ; shipped, 52,416; in stock, 84,875 boxes. 
Steel trade flourishing... At Swansea, 22 furnaces are fully at work. 
No. 3 furnace Upper Forest Works is again active. It is calculated 
that an aggregate of 6000 tons of tin bar nas been turned out, and yet 
demand 1s in excess of supply. Copper establishments are in 
regular work, Spelter pormal. Sulphuric acid factories busy. 


Lianelly. 

All the industries are in better condition than has been 
known for a long time, and the belief remains that this will con- 
tinue well into the first quarter, and in all probability further, 
from business secured and prospects. New collieries are opening, 
and a specially new feature is the Foundry at Glanmor. shis 1s 
to be the largest of its kind in Wales ; one shop is to ve for elec- 
trically-driven macbines alone. 


A School of Mining for Wales. 

Sir W. T. Lewis, who from the first establishment of the 
University College at Cardiff has been active in promoting the 
interest of colliers as mining students, now offers £1000 towards 
a school of mining on coudition that £30,000 shall be raised to 
form a fund by which the minimum amount for its maintenance 
would be guaranteed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE firm tone of the pig iron market has in no wise 
altered since previous letters, ‘Ihe blast furnace works are busy 
executing orders of previous date, and fresh work at raised quota- 
tions comes in frequently ; strong activity, therefore, is sure to 
prevail for some time to come. ‘The contracts booked are mostly 
tor the second quarter in 1907, but, in foundry pig, orders extend 
even into the third quarter, consumers fearing an advance in quo- 
tations. In the semi-finished steel trade confidence and active 
employment are reported to continue. Deliveries in railway 





material rose from 148,528t. in September to 176,974t. in October, 
and to 181,331 t. in, November, 1906., Bars in basic sell freely, 
realising M. 150 p.t. and more. Iron bars, too, are in vigorous 
demand, having to come up for the wanting supplies in bars in 
basic. Plates, hoops, and drawn wire are in excellent demand ; 
prices for sheets show increasing firmness, the mills having secured 
tull employment for at least five months, Prices for iron locks 
met with an advance of 15 to 30 per cent. 


Output of German Blast Furnace Works. 

Official statements show the production of German blast 
furnace works in November of the past year to have been as 
under ; — 

November, November, 
1906. 1908, 
t. 
408,882 
67,680 
73,966 
13,200 
32,378 
16,060 
6Y,690 
305,844 


t. 
487,404 
76,176 
75,787 


Rheinland-Westphalia .. .. ..  .. 
Siegerland, Labn, and Hesse-Nassau.. 
eee ed SMe CROP eee ay ee 
Womerania .. .. .. .. 

Hanover and Brunswick.. .. .. .. 
Bavaria, Wurtemburg, and Thuringia 
Nas. roe ine Ae" ae ae ane 
Lorraine and Luxemburg .. .. .. 


Production of different qualities was :— 


13,400 
39,754 
15,703 
74,665 
828,078 


t. 
169,500 
35,189 
636,323 
6s, 699 
78,339 


Foundry pig 
Bessemer .. 


OR  Actate gf 6e cities 
Steel and spiegeleisen 
ree 68,009 


1,061,673 988,000 


The decrease in the output of coal that was caused by the holidays 
has further increased the scarcity of fuel in all districts in 
Germany. 


The Austro-Hungarian Iron Market. 

All descriptions of iron and steel meet with active request, 
bvt pig iron is in particularly good demand. Sales in bars and 
sectional iron, as well as in girders, have shown a falling off in 
November against the month before, but a continuance of une pre- 
sept favourable condition is expected for the next few months. 
inland producers being unable tu cover the entire demand in pig 
iron, imports have of late Lecome fairly large. For foundry pig 
an advance of 50 heller on the official quotauon is willingly given 
for immediate delivery. Scrap iron 1s scarce. Fiom the coal 
market in Austria-Hungary, and in Bohemia, nothing of interest 
can be told, demand veing higher than output, with the result 
that an alarming scarcity in fuel is felt in all districts, 
Supplies from England increase. (Quotations show an upward 
tendency, and higher prices are aiready been paid in several 
instances. A vigorous uemand comes in tur Bohemian brown coat. 


Satisfactory Home Trade in France. 

Material changes have not taken place on the French iron 
market, but the tendency generally appears to be improving. 
Home demand especially is very goou, aud this has caused pro- 
ducers to be rather inditferent as vo foreign sales, which have been 
limited of late. Rising demand and improving quotations are 
reported from the Frencn coal market. 


Strong Condition of the Belgian Iron Trade. 

An extensive business on home and foreign account is 
being done in all branches of the Belgian iron industry. ‘The 
scarcity in raw material increases. Demand for engine aud house 
fuel is very strong, showing an increase against previous month, 
‘The rising demand during the last two weeks nas Lot led toa 
general improvement in prices, because the majority of contracts 
nave been previously bouked, and reach up tu the end of next 
quarter. An advance, however, will most likely take place for 
orders booked after the lst of January. 


The Iron Trade in 1906. 

In spite of th.eatening clouds on the political horizon, the 
past year has been « period of exceptional b.iskness and activity 
in the iron and allied industries. in all departments an unwonted 
energy and increasing emnployment was nouceable, caused, not by 
a speculative trade, but by a healthy and extensive demana, 
Prices have been steadily advancing in proportion to the rising 
demand. Wages, on the whole, have been higher than in the previous 
year ; here and there the wages question has been the cause of 
strikes and contests, but these have been few only, and of short 
duration, and have mostly been contined to the coal industry. In 
Germany the position of all the principal iron and steel traaes has 
been very tavourable ali through last year, and the output of pig 
irun was considerably higher than iu the year before. 


January 1st to November 30th, 
106. 
tons. 
1,025,417 
459,087 
7,390,290 
265,983 
796,752 


1905, 

tons. 
1,728,835 
306,c04 
6,461,502 
636,526 
744,522 


Foundry pig. . 
Bessemer : 
Basic or Nee 
Steel and spiegeleisen 
Forge plg eae 
11,408,429 9,908,539 
Prices at the end of last year have been as under :— 
1906. 1005, 
marks. Inar ks. 
Foundry pigiron .. 31 71 to 72 
ene en a eee 165 115 
110 


1904, 
marks, 
07-50 
108 
110 
125 to 
185 to 


Girders _ 
She ts oa 170 125 w 130 
Steel rails 185 to 140 135 to 140 
The German coal industry has been in a brilliant position 
generally, although strikes in some districts have caused delay 
and restrictions in output, and English coal has been bought 
freely; the insufficient uumber of wagons and the scarcity of 
colliers has also been tor months past the cause of increasing com- 
plaints ; still, a large and satustacwry trade has been done in fuel 
of ali kinds, and the New Year is opening with an extensive 
demand for engine as well as for house coal» while prices all tend 
upwards. A marked progress could be noticed in the iron and 
cual’ industry of Austr Hungary since the first quarter of last 
year, and a continuation of the tavourable conditiun is expected 
tor the next months, all the principal iron and steel works being 
well supplied with contracts of tur weight. Pig iron remains 
scarce. Prices at the end of 1905 were as follows :— 

1906. 195. 

crowns, crowns. 


120 to 125 110 to 115 
97 to 99 87 to 8Y 
240 to 250 210 to 220 
Bohemian bars, free Vienna.. 230 to 240 210 to 220... 
Girders .. Be apeiet sade 242 222 
Business on the coal market in Austria-Hungary and in Bohemia 
has been strongly improving, and was satisfactory in all districts, 
In19v5 outputin pit coal rose from 119,000,000 gr. tv 126,000,000 qr., 
and in brown coal from 220 to 227 million qr. Figures for 1906 
will doubtlessly be more favouravle still. In Belgium, as well as 
in France, a strong upward tendency could be noticed in the iron 
and steel trade, employment and demand increasing in nearly 
every branch, Prices in Belgium at the end of last year were 
as under :— 
1904. 
francs. 
58 to 60 
117-50 to 120 
117-50 


130 
140 


1904. 
crowus. 


110 to 118 
8/ to 89 
210 to 220 
210 to 220 
222 


Styrian white forge pig, free at 
WUTKB.. 12 3s ce oe as 

Ostrau pigiron.. .. .. 

Styrian bars, irce Vienna 


1606. 1805. 
francs. francs. 

79 + 58to 60 
162-50 117 to 120 
148-75 ., 140 oe 


+ ee 


Luxemburg foundry pig, 3 
mas «6 hashes 


On the French iron market the following qotations were ruling 
the end of the year now past :— ’ . : 
1904, 


1006, 1906, 
Frances, free Paris, 
ds ca BT rae 


162 


170 


Merchant bars, No. 1 285 
aa és ‘ 165 


Girders : 175 
In coal and coke a steady and remunerative trade has also been 
one. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 2nd, 1907, 

THE steel industry throughout the United States is: disturbed 
to some extent by fluctuating quotations, and by the inability of 
some of the larger manufacturing interests to accept orders for 
delivery during the first half of this year. A good many contracts 
for both crude and finished material, however, are being accepted, 
Buying of crude material is reported from day to day for deliy ery 
during the third quarter of the year. A large steel works on the 
Atlantic coast has just purchased 31,000 tons of basic pig, and 
other larger eastern steel concerns are now about to conclude 
negotiations for smaller quantities. The above block of basic pig wil 
be delivered during the third and fourth quarters of the year ut 
prices ranging from 22 to 23 dols, at furnace. A vast amount 
of business is pending, and will probably not be closed owing to 
the crowded condition of most of the milis. But all of this business 
will eventually be taken care of. ‘the manufacturers of agricul- 
tural implements are negotiating for large quantities of iron across 
the Atlantic, but the sharp advances which have recently been made 
in English and Scotch iron centres have forced American buyers to 
make the best possible terms, and ‘be satisfied with best promises 
for the delivery of pig iron. There is a very urgent demand for 
bridge-building material, and Pennsylvania stee! mills have booked 
several orders this week. one fur 135U tons for the New York aud 
Boston Railroad and a large quantity for the New York Central, 
Several railroads have alsu placed heavy orders for rails, frogs, 
spikes, and minor equipment material, to say nothing of a good 
deal of machinery for the better equipment of shops. A concern 
in Colorado has just ordered 3/00 tons of riveted pipe. The 
Bethlehem Stee] Company has once more opened its books and 
on orders for steel rails of the open-hearth variety exclu- 
sively. Light rails have advanced to 33 dols. at: Pittsburg, and 
orders are crowding in lest an additional advance is announced, 
which is regarded as probable. ‘The bridge builders in the north- 
‘west have large quantities of material all ready to put into position, 
The manufacturers of iron and steel plates are overcrowded with 
additional orders for ear building purposes, and at the present 
time it is impossible to say whether their latest orders will be 
accepted fora while. The steel mills are entangled with a good 
many obligations, which will require smooth running twenty-four 
hours a day, but expect to complete every engagement. The 

henomenal advances in copper have taken co. sumers by surprise. 

{lectrolitic is quoted to-day at 23, lake at 24, and casting at 22). 
Tin-plates are in very good demand, and an advance is to take 
place next week. The lead market has been rather quiet, and 
quotations are now 6-10 to 6-25, with no spot lead in carioad lots, 
Spelter is selling at 6-75, and all of the producers are accepting 
orders to be delivered as soon as the material can be had, No. | 
ingots of aluminium for remelting are offered at 38 cents. Old 
material of all kinds is very scarce, and prices have gone up since 
last week. The demand for furnace and foundry coke continues, 
and Connellsville furnace is selling at 3-50 for 72-hour coke. Mcre 
ears are arriving, and deliveries are much better. 








A DEPLORABLE accident occurred at the Rugby works 
of Willans and Robinson, Limited, on Tuesday, by which two 
men were killed and two others injured. When a water-brake was 
being tested it broke, and was scattered in all directions. Charles 
Kinden, the foreman of the testing department, who was superin- 
tending the work, and Samuel Bradwell, assistant engineer, who 
was standing near, were killed, and two workmen, named Peter 
Holloway and Thomas Dickens, were badly hurt. 


Tuer Postmaster-General has offered £22,000 for the 
Swansea municipal te.ephone system, which cost £27,173. As, 
however, the purchase will not include the Municipal Telephone 
Exchange, which is to be rented to the Government, the offer is 
regarded, when profits are taken into account, as almost equalling 
the expenditure by the municipality on the system, which was 
successful till a ditticulty was experienced in obtaining from the 
Local Government Board increased borrowing powers to enable 
pace to be kept with the demands of intending subscribers. 


Tue Auto-Cycle Club, in its capacity as a society of 
encouragement, nas decided to carry out in February next a 
very exhaustive trial of silencers suitable for motor cycles, with a 
view to ascertaining the best way of silencing these little engines. 
The judges, in arriving at their decisions, will take into censidera- 
tion back pressure, noise, facility of attachment, weight and 
strength, capacity, means of cleaning and int and cost, 
Certiticates will be awarded in accordance with the report of the 
judges on the silencers taking part in the competition. Each 
silencer submitted will be tested under precisely the same condi- 
tions on a 34 h.p. water-cooled engine, 

Conrracts.—The Bell’s Asbestos Company, Limited, of South- 
wark-street, S.E , has again been awarded the contract for the 
supply to the British Admiralty of asbestos packings and asbestos 
milboard.—The Adams Manutacturing Company, Limited, sends 
us news of the dispatch from its Beaford works of three crane 
controllers. The makers claim that they are the largest automatic 
crane controllers ever installed in this country, and they go to 
Craven Bros., cranemakers, of Manchester. It is understooa that 
their ultimate destination will be one of the largest steel works in 
Sheffield, where they will be used. for handling white-hot steel 
ingots weighing up to 120 tons. The controllers are 325 hurse- 
power.—Messrs. Cowans, Sheldon and Co., Limited, of Carlisle, 
have recently received from the Admiralty orders for supplying 
the heavy cranes for the new dock at H.M. Dockyard, Devonport, 
including one 20 tons and two 30 tons steam travelling cranes, two 
75 tons electric Fairbairn cranes, aud one 160 tons electric hammer 
crane, which will be tested to 240 tons.—The British Steel Piling 
Company informs us that, in addition to the large quantity of steel 
piling it has supplied to the Mersey Dock Company, and to the 
principal foreign railway companies during the past week, it has 
secured the coutract for piling for the Newport Docks.—Johnson 
and Phillips, Limited, of Charlton, Kent, have obtained a con- 
tract from the Great Western and Metropolitan Railway Company 
for lighting the new train sheds at Hammersmith, including the 
supply of arc lamps, cables, contact gear, and winches. The firm 
has also received a tender from the directors of the First Garden 
City Company, Limited, for supplying and erecting ‘electrical 
plant for lighting and power at Letchworth. This contract in- 
cludes gas plant, engines, dynamos, switchboard, battery, and 
overhead mains —We are informed that the Power Gas Corpora- 
tion, Limited, of 39, Victoria-street, London, S.W., and Stockton- 
on-'l'ees, has obtained the order for the power-gas installation for 
the Fuji Paper Mills, near Yokohama, Japan. ‘I'he gas plant has 
arated capacity of 3000 indicated horse-power, designed to pro- 
duce about 180,000 cubic feet of gas per hour from local fuels, 
The whole of the gas will be specially cleaned and made suitable 
for use in gas engines. The installation consists of two producers 
of the Mond type, and also special arrangements for cooling the 
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A YEAR'S EXPORT TRADE. 


Tue annual report of the Board of Trade shows that the 
United Kingdom has enjoyed quite an exceptionally good 
year in nearlyevery branch of trade. The export of engineer- 
ing production has been among the best, and has risen from 
£21,065,191 in 1905 to £26,732,693 last year. After allowing 
for advances in prices, the héadway made is so considerable 
as to leave no doubt that it largely extends to quantity as 
well as to value. As usual, ahout three-quarters of the 
aggregate value relates to machinery, the remainder having 
reference to steam engines. Taking a few details in their 
order of importance, we find that in other descriptions of 
machinery than agricultural, sewing, mining, and textile, 
business has been transacted during the year worth 
£8,877,660, or better than a year previously by £1,510,041, 
and than two years previcusly by £2,589,284. A lerge trade 
has been done with countrics in Europe during the year, 
amounting to over three millions sterling, and more valuable 
by almost one million than a year ago. South America has 
also been very much in evidence as a buyer, the increase 
in this case having been very marked, namely, from 
£783,143 to £1,303,446. Railway expansion and good 
harvests have evidently had a capital effect upon the 
machinery-purchasing capabilities of the various South 
American States. Trade worth about a million and a 
quarter has been done with India during the year, this being 
some £200,000 more than a year ago. Business worth con- 
siderably over half a million has been transacted with 
Australia, or in advance of 1905 by the substantial amount 
of £122,000. The only markets which are below a year ago 
are British South Africa and the United States, and with 
regard to the former the constitutional settlements which are 
proceeding in the Transvaal and in the Orange River Colony 
will, itis hoped, before very long have a good commercial 
effect. Textile machinery has been exported from the United 
Kingdom to all countries during 1906 to the value of six and 
three-quarter millions, which is an improvement upon 1905 
of over one million pounds, and the figures indicate that 
British textile engineers have done very well during the year 
with India, France, and some other European countries, as 
well as with the United States, South America, Japan, and 
China, in all which cases a substantially increased trade has 
been effected. Sewing machines in 1906 have been exported 
to the value of somewhat over a million and a half sterling. 
which, however, is considerably belowa year ago. The total 
exports of agricultural machinery have risen from £1,046,968 
to £1,178,310, improvements on the year having been achieved 
in trade with Europe, South America, Australia, New 
Zealand, and India. The increase in our exports of elec- 
trical machinery has been from £644,480 to £844,352 
These seem small amounts compared with some other 
branches, but electrical engineers have been busy satisfying 
home requirements, and doubtless the foreign demand will 
gradually increase. British locomotive engineers have done 
well with South America, for more than half their aggregate 
foreign trade throughout the twelve months has been with 
that country, which has taken engines to the value of 
£1,547,093 out of a total of £2,894.611 to all markets. 
Indeed, the great expansion of Sonth American business is 
far and away the chief feature of this year’s locomotive export 
returns, the business under this head for 1906 having almost 
doubled compared with 1905, and more than quadrupled 
compared with 1904, as will be seen when it is pointed out 
that South America's 1905 total was £824,805 and its 1904 
total £377,030. An improvement of about £10,000 has 
brought the Indian total up to £756,330, that market occupy- 
ing second position. Continental orders have also been very 
much better than a year ago, and so have Australian. There 
has also, as might well have been expected, been a great 
exnansion of the total export trade in railway carriages, from 
£502,758 to £768,913, and especially in railway trucks and 
wagons. from £1,504,813 to £2,530,949, the rolling stock 
makers having been kept very busy. The shipments of rail- 
wav wheels and axles, complete, have advanced in value from 
£538,867 to £657,999. Had it not been for India, Canada. 
Sweden, and South and East Africa, each of which reduced 
their requirements on the year, the aggregate trade in steel 
rails, instead of being below last year by 83,329 tons in 
quantity, and £124,489 in value, would have largely exceeded 
that period, for there were heavy increases with the Argentine 
Republic and Chili, Australia, New Zealand, the Straits 
Settlements, Ceylon, and Russia; and even as it was, the 
quantity came to 463,240 tons, and the value to £2.607,365, 
both of which are much better figures than two years ago. 
An increased business was transacted in agricultural engines 
with Europe, Australia, and India, a trade of over a million 
sterling being effected, or £37,000 better than twelve months 
ago. To the credit of exports of other descriptions of steam 
engines for 1906 stands the excellent total value of £2,785,971, 
which represents an advance during the twelve months of 
£474,641, thanks largely to increased orders from various 
European countries, and also from South America, India, 
and Australia. The shipments of motor cars and parts have 
risen from £501,802 to £820,020, and of motor cycles and 
parts from £40,589 to £51,270. 








BIRMINGHAM ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or Crvi, ENcINEERS.—The Birmingham Association of Students 
of the Institution of Civil Engineers will be honoured with an 
unusually large number of distinguished gentlemen at their dinner. 
which will be held on the 24th inst. at the Grand Hotel, Birming- 
ham, Among those who have already accepted invitations are 
the Right Hon. the Lord Mayor of Birmingham, Sir Alexander 
Kennedy. President Inst. C.E., Sir Alexander Binnie, Sir William 
White, Mr. Charles Hawksley. Sir Oliver Lodge, Mr. J. C. Inglis, 
Mr. C. R. Jebb, Sir William Lewis, and Dr. J. H. T. Tudsbery, 
Secretary Inst. C.E. 

Roya Unitep Service Institution. — The following pro- 
gramme of lectures during 1907 has been arranged. All the 
lectures commence at 3 p.m. January 16th, Wednesday, ‘‘The 
Swiss Militia System,” by Major R. A. Johnson, Ist V.B, Hamp- 
shire Regiment ; January 23rd, Wednesday. ‘‘Gun Deafness,” by 
Mr. A. H. Cheatle, F.R.C.S. ; January 30th, Wednesday, ‘The 
Blot on Recruit Training,” by Lieut.-Colonel F. S. Davy. M.D.. 
late R.A M.C. ; February 6th, Wednesday, ‘‘ The Réle of the Red 
Cross Societies in Peace and War,” by Lieut.-Colonel W. G. Mac- 
pherson, C.M.G., M.B., R.A.M.C. (Deputy-Assistant Director- 
General) ; February 11th, Monday, ‘‘The Organisation of Power 
Traction on Roads for National Defence,” by Colonel Right Hon. 
Sir J. H. S. Macdonald, K.C.B. (Hon. Colonel Army Motor 
Reserve) ; February 20th, Wednesday, ‘‘ Education in Relation to 
the Army,” bv Sir George Arthur, Bart., late 2nd Life Guards; 
March 6th, Wednesday, ‘‘The Strategical Value of Speed in 
Battleships,” by Mr. Julian Corbett, Naval War Course Lecturer ; 
April 17th, Wednesday, ‘Submarine Telegraphy,” by Mr. Charles 
Bright ; and April 24th, Wednesday, ' Bonaparte’s Campaign in 
Italy, 1706,” by Captain P, A. Chartier, Royal Munster Fusiliers, 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 


When an invention is commun*cated from abroad the name and address of 
the Communicator is printed in italica. 

When the abridgment is not illustrated the Specifleation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chaneery-lane, London, W C , at 8d. each. 

The flrat date given ia the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acta, within two 
months of the date given at the end af the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


26,114. December 15th, 1905.—IMPROVEMENTS IN SINGLE-ACTING 
Compoup SrTeaM Encrngs, Hugh Reid. Belmont, Springburn, 
Glasgow ; Andrew T. Reid, 10, Woodside-terrace. Glasgow ; 
John Riekie, Argaith, 277, Nithsdale-road, Dumbreck, 
Glasgow ; and John E. Gibbs, Thomas-street, York. 

This invention relates to single-acting compound steam engines. 
and it has for its object to provide for practically uniform torque 
on the crank shaft and economy of steam consumption by such an 
arrangement of the cylinders in relation to the crank or cranks 
that one or more cylinders impart a fresh impulse thereto at each 
sixth of a revolution, while two high-pressure cylinders exhaust in 
succession into a single low-pressure cylinder during one forward 
stroke of the low-pressure piston. There are two figures. Fig. 1 
is a part sectional elevation. The sets of three cylinders are con- 
nected to opposite cranks, one set being arranged immediately 
behind another set. A and A! are the high-pressure cylinders and 
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‘ Fig.l. 


A® the low-pressure cylinder of each set. There is a crank shaft, 
and B} and B? are the cranks for the two sets of cylinders 
C,C! and C? are the pistons, One cam shaft E fitted with cams 
serves to operate the valve rods F F! and the valves of the high- 
pressure cylinders and a separate cam shaft E! operates the valve 
rods F? and valves of the low-pressure cylinders, the admission 
and exhaust valves being separate. The cam shafts E and E! are 
driven in unison through gear wheels G and G! on them mesh‘ng 
through an intermediate gear H with a gear wheel I on the crank 
shaft. To eliminate the trouble due to stopping in a dead centre 
which is inherent with the compound syste:n generally, the engine 
is fitted with tappet valves, and the cam so designed that the 
steam after following the first of the series of high-pressure 
cylinders full stroke with the reversing lever full over, is allowed to 
pass into the low-pressure cylinder of its series past the exhaust 
valve of the former, and so act on the low-pressure piston of the 
latter, thus not only ensuring the engine starting at any given point 
of the revolution, but also allowing of the engine developing its 
maximum of power at a very slow speed, the action being entirely 
antomatic.— December 12th, 1906. 


INTERNAL COMBUSTION ENGINES. 


24,953. December Ist, 1905. — IMPROVEMENTS IN INTERNAL 
COMBUSTION ENGINES, Michele Girola, 31, Talgarth-mansions, 
Talgarth-road, West Kensington. 

This invention relates to internal combustion engines, and more 
particularly to that class in which heavy—i.e., very dense—mineral 
oils, such as crude oil or the like, as well as mineral oils of little 
density, may be burned ; the objects being to render each stroke 
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of the piston operative, as in the case of steam epgnes, and to dis- 
pense with the spring-controlled valves usually employed in connec- 
tion with the oil-distributor. There are two figures. . Fig. 1 is a 
vertical section of the cylinder and oil-feeder invention; 1 is the 
piston, 2 and 3 are the air valves, 4 and 5 are oil ducts or canals to 
cylinder, 6 and 7 are oil distributors, 6! and 7! are distributor 
pistons, 8 is the crosshead, and 9 9 are connecting-rods ; 10 and 11 
aré oil ducts or canals to oil distributors ; 12 is a passage through 





the forward distributor 6, and 13 is @ passage throngh the rear 





distributor7; 14 and 15 are casings surrounding the distributors 6 
and 7; 16 and 17 are canals in the casings 14 and 15 respectively . 
18 and 19 are regulating screws ; 20 are ports in the cylinder com- 
municating with the exhaust port 21 and exhaust outlet. There 
is an air inlet for the air chamber ; 24 and 25 are valve casings, 
and 27 are regulating devices, 28 and 29 are water jackets. The 
oil distributors 6 and 7 comprise casings 14 and 15 and distributor 
pistons 6! at the front, and 7! at the rear, connected tog *ther and 
acted upon through the crosshead 8 and connecting-rods 9 by 
the engine, so that every working stroke of the piston corre- 
sponds to one stroke of the oil distributor. The front dis- 
tributor is to distribute the oil to the front face of the piston 1, 
and the back distributor 7 upon the rear face of the piston. 
The canal 10 leads the oil to the front distributor. and the canal il 
performs a similar function in connection with the bick dis- 
tributor ; the oil. being led by gravity or by a feed pump attached 
to the engine. Both the distributors 6 and 7 have passages 12 13 
through the pistons 6! and 7}, or with two annular grooves to dis- 
tribute the oil to canals 4 and 5 formed in the cylinder casing. 
The oil distributors 6 7 work in the casings 14 15, so that on the 
forward stroke of the distributor it compresses the air in the casing 
14, and on the backward stroke compresses the air in the chamber 
15. By screwing or unscrewing the regulating screws, the pressure 
of air for controlling the oil jet in the cylinder -an be regulated. 
In the position of the distributor shown, the oil distributor has 
reached the rear end of the backward stroke. so tnat the oil pass- 
ing in through canal 10 enters into e 12 of front distributor 
6; the a‘r compressed by the rear distributor 7 passes through 
the canal 17, thus displacing the oil. which previously. when piston 
7 was connected to canal 11, had entered passage 13, forcing it 
through passage 13 and canal 5 to the rear end of the cylinder. 
When the distribntor descends and reaches the front end of its 
stroke. the oil which had entered passage 12 is forced through 
canal 4 to the front face of the piston. Thus the oil is distributed 
in the cylinder of the engine every time the piston reaches the end 
of its compression stroke, in the form of a jet, effecting a thorough 
mixture with the air, and thus not the oil pump forces the oil into 
the cylinder, but a distributor, by means of which valves and 
springs are dispensed with and a complete regulation is effected. — 
December 12th, 1906. 


2406. January 31st, 1906.—IMPROVEMENTS IN GOVERNING GEAR 
FOR INTERNAL-COMBUSTION ENGINES, William .J. Crossley, of 
Crossley Brothers, Limited. Openshaw, Manchester, and 
James Atkinson, Glenburn, Mellor. Stockport. 

The method of operating and controlling the gas valve with a 
view to varying the power of the impulses to suit the load on the 
engine for the time being is the object of this invention. There 
are five figures. Fig. 1 is an illustration of its application to an 
engine having a separate gas valve. The gas valve A is shown in 
its closed position, being held closed by a spring B. A second 
stronger spring C is so arranged that when the valve A is closed, 
though the spring C is more powerful than thesprings B B!, which 
keep the valve closed, it has no tendency to open the valve A, 
owing to the fact that it is retained within stops which neutralise 
its effect upon the valve A whenever this valve is closed. The 
spring C is enclosed in an inner chamber D, and bears at one 
end against the end of the chamber and at the other end against 
asmall plunger F held in place by the serewed-in piece E, and, 
though there may be a considerable amount of compression 
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pressure on the spring C, it has no tendency to move the valve A 
when in the closed position, the thrust at one end counteracting 
the thrust at the other end. When the operating gear moves to 
open the valve A, a knife-edged pusher piece, G acting on 
the movable die H. moves the plunger F inwards. So soon as 
the plunger piece F is clear from the screwed-in piece E, the 
pressure of the spring C is taken between the gear which operates 
the valve and the inner end of the chamber D ; consequently the 
whole force of the spring C is thrown upon the valve A tending to 
open it. The valve A bas cast-in one with it a vacuum piston I, 
and the springs B B! tend to close the valve A. These springs 
BB! are together weaker than the spring C; consequently the 
operating gear can open the valve unless otherwise prevented. 
When the valve is closed the vacuum piston I is at the end of the 
short cylinder in which it moves, being close up to the cover J which 
closes it in. In this cover J there is a little cylindrical valve K 
moving in a small cylinder formed in the cover, and from this 
cylinder a small hole L passes to the vacuum cylinder. If the 
small valve K closes the small hole L no air can get access to 
the vacuum evlinder, and the vacuum on the piston assisted b 
the springs B B! will prevent the excess strength of the spring 
opening the valve A ; if, however, the valve K does not close the 
little hole L air can obtain access to the vacuum cylinder, which 
thus loses its restraining influence, allowing the spring C to over- 
come the springs B B!, thus opening the valve A. If the small 
hole L is only opened to a small extent air can only obtain 
restricted access to the vacuum cylinder, and as a consequence the 
valve A is delayed in opening ; with a greater opening to the hole 
L the restraining influence is not so great, and, if free access of air 
is given to the vacuum cylinder, the valve A is opened with, or 
very shortly after, the movement of the operating gear.— 
December 12th, 1906. 


TURBINES. 


25,582. December 8th, 1905.—IMPROVEMENTS IN INTERNAL 
ComBUSTION ENGINES OF THE TURBINE TYPE, Hugh: F. 
Fullagar, Park Head, Newcastle-on-Tyne, and James F. 
Bottomley, 21, Wentworth-place, Newcastle-on-Tyne. 

This invention relates to combustion engines of the type wherein 
the combustion products of air and fuel, emerging from a chamber 
in which combustion takes place, act upon a motor of the turbine 
type to produce useful work. In an engine of this type the nozzle 
or nozzles by which the gases enter the turbine must necessarily be 
exposed to a very high temperature, whilst the temperature along 
the whole path or paths of the gases throuzhout the turbine will be 
also very high. This invention has for its object to avoid the waste 
and erosion of the surfaces exposed to the hot gases, to reduce as 
far as possible the area of such surfaces, so as to reduce the loss.of 
heat transmitted by them, and to prevent such heat as is unavoid 
ably transmitted through them from reaching the casings, bearings, 
and other parts of the turbine. There are seven figures. Fig. 1 
is a longitudinal section, Fig. 4 is a developed longitudinal 
section taken through the gas passage. The engine is constructed 
with three turbine wheels a, mounted to rotate within a metal 
casing 6, and each provided with a single ring of blades c, the 
three wheels being fixed upon a rotary shaft d and connected 
together by tubular distance pieces d!; ¢ is a passage through 
which the highly heated combustion products ate led from a 
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combustion chamber situated at a lower level than the — and 
caused to impinge upon the successive rmgs of turbine blades c. 
The passage is formed of refractory non-corrosive and practically 
non-conducting and non-expanding material f, such as fused silica, 
which is firmly held within and surrounded by a metal frame or 
casing g, with the several portions of the passage e in alignment 
with each other. The casing g is provided with a water jacket h 
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through which cold water is caused to flow for the purpose of 
keeping its temperature low and constant, so as to avvid expansion 
and contraction and prevent such heat as reaches it from passing 
to the remaining portion of the casing 4. & are transverse 


segmental notches or channels cut at intervals in the material f 


across the passage ¢ into which the rings of turbine blades 
e extend. The ssage is made of curved form so as to 
direct the hot gases flowing through it. at the required 
angles against the successive rings of blades ¢ for rotating 


same and the turbine wheels a. The gas passage e¢ is of 
partly annular shape in cross-section at the portions where it meets 
the rings of revolving blades, the cross sectional area at each point 
of its length from its inlet end e! to its outlet end & being 
proportioned to the desired volume and velocity of the gases at 
that point, having regard to the temperature of the gases, the 
drop in pressure to be effected, as well as?the velocity to. be 
extracted by each rotary ring of blades ¢.—December 12th, 1906. 


; ELECTRICAL APPARATUS. 


3677a. Febrnary 14th, 1906.—IMPROVEMENTS IN THE REGULATION 
OF ALTERNATING CURRENT CiRcUITS SUBJECT TO FLUcTUA- 
TIONS OF LOAD, Siemens-Schuckertwerke G.m.b.H., Askanischer 
Plat: 3, Berlin, Germany. 

This invention relates to the known arrangement of apparatus in 
alternating current installations for reducing the fluctuations of 
load in the current generators wherein accumulators are employed 
as buffer batteries, being connected with the network through 
rotary converters in parallel with the current generators. There 
are two figures. Fig. 1 shows a single continuous current booster 
having a double field winding. ‘The main alternating current 
yvenerator a delivers current to the bus bars 4, hetween which and 
the accumulator battery e is interposed a rotary converter ¢, which 
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is made to deliver continuous current to the continuous current 
network x or alternating current to the alternating net- 
work f, according to the conditions of load, by means of 
the ‘continuous current booster 1, the volts of which are auto- 
matically varied to charge the battery at varying rates by 
exciting the field vy mears of two coils; one of which coils 
m carries a current proportional to the continuous network 
load, while the other coil 7 carries a current which varies with the 
alternating network load and which is derived by means of a series 
transformer g interposed between the network f and the bus bars, 
and supplying an auxiliary rotary converter /, the continuous cur- 
rent side of which delivers current to the coil ‘.—December 12th, 
1907. 


GAS PRODUCERS. 


25,313 December 6th. 1905.—IMPROVEMENTS IN SucTION Gas 
Propucers, Cyril J. Atkinson, International Harvester Com- 
pany, Milwaukee, Wisconsin, U.S.A. 

This invention relates to improvements in suction gas producers, 
and has for its object automatically to regulate the supply of water 
to the vaporiser in accordance with the demand for gas from the 


producer. There are four figures, Fig. 1 is asectional elevation 
of an arrangement of three water tu in the air pipe of the 
vaporiser of a suction gas producer, a designates a water supply 
pipe or. passage connected to a water supply of a predetermined 
head orlevel; ¢a chamber in which the three—or other number 
of — water tubes of different heights are fitted ; and dis the air pipe 
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leading to the vaporiser or the part where water is required. When 
the demand for gas is light the water level will be oe em the top of 
the shortest tube c. As the demand for gas increases, the water 
level will rise—through the partial vacuum formed in the chamber 
e—above the top of one or more of these tubes c, and flow away 
out by the pipe 6.— December 12th, 1906, 
26,829. December 23rd, 1905.—IMPROVEMENTS IN SUCTION Gas 
GENERATORS, John Fielding, Sherborne House, Gloucester. 
This invention relates to an improved method of generating the 
steam which it is found advantageous to employ in the working 
of gas generators operated by suction. Air, together with a 
regulated amount of water, is caused to pass radially through a 
heated circular plate upon which the incandescent fuel rests in 
such a manner that the air, together with the steam, passes into 
the fuel and uniformly all around the base of the fire. There are 
two figures, Fig. 1 being a vertical section. A is the lower part 
of the fire chamber of a generator. BC is the hollow circular 
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plate upon which the fuel rests ; this plate is made in two pieces, 
the upper piece B having fins or ribs cast upon its under side to 
present heating surface to the flow of the air and sprayed water. 
C has formed upon it a toothed bevel gear D and a central boss E, 
which rests upon a central hollow pivot F, which latter forms the 
air or steam supply pipe leading from the air and water branch G. 
Upon the underside of B are formed fins of segmental form, 
which, becoming highly heated, cause the water spray carried in 
along with the air to be converted to steam ; the air at the same 
time becoming also heated, the steam and hot air pass from the 
centre to the periphery, and thence upwards into the fire. The 
usual access or cleaning door is at L.— December 12th, 1906. 
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19,992. September 8th, 1906.—IMPROVEMENTS IN STONE-BREAK- 
ING MACHINES, Samuel Mason, The Elms, Loughborough- 
road, Leicester. . 

This invention relates to stone-breaking machines. The object 
of the invention is to obviate the expense involved in replacing the 
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whole of the jaw, as hitherto done, when this has become worn. 
The invention consists in making and fitting a renewable shoe, so 
constructed that it can be securely fitted to the jaw stock, and 
the block which is fitted at the back thereof can be repeatedly 
used, as it is not subject to wear. There are five figures. Fig. 1 





js a sectional elevation of the jaw stock fitted with the renewab!e 


shoe, A is the stock of the stone-breaking machine. B is the iron 
block or backing fitted at the back of the renewable shoe C. The 
renewable shoe is provided with teeth, preferably vertical. D isa 
bolt having a tapered or wedge-shaped head E for securely holding 
the renewable shoe in the stock A. The renewable shoe in the 
oscillating or’ swinging stock is made with a tapered or angular end 
at the top, in order to fit the said wedg -shaped bolt head E. At 
the bottom of the shoe the tapered or inclined end is made to fit 
the dovetailed or inclined recess F of the stock. When the teeth 
are worn out, instead of throwing away half of the jaw as hitherto, 
a new shoe is fitted. The mass of metal forming the backing or 
block remains unworn, and can be used repeatedly, thus saving the 
cost of a new complete jaw.—November 28th, 1908, 
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SALMON, WHITFIELD AND CoLLET, Limited, engineers, of London 
and Kettering, have removed their London offices to 104, High 
Holborn, London, W.C. 


Mr. E. W. TimMis informs us that, as the last surviving partner 
of his father, Mr. J. A. Timmis, he will in future carry on as usual 
the business under the existing name of the firm, J. A. Timmis and 
Son. 


Mr. WILLIAM Fox, of 5, Victuria-street, Westminster, informs 
us that the partnership between himself and Mr. R. A. Tatton has 
terminated. Mr. Fox will continue to practice at the foregoing 
address, 


Mr. R. O. WYNNE Roberts, of 6, Gladstone-street, Capetown, 
is returning to England in April next to start in business in this 
country as.a consulting engineer. His address at first will be 
c/o Ald. W. H. Williams, J.P., Cable-street, Liverpool. 


WE are informed that for the greater convenience of customers 
in London and the Home Counties, Messrs. Crossley and Daven- 
port are establishing an office at No. 7, Carteret-street, Queen 
Anne’-gate, S.W., and will be glad if all further communications 
are addressed there. 


Mr. ALBERT J, G. DENNY, Consulting Engineer to Messrs, Kaye, 
Jervis and Co, of Shanghai, who for some years has been asso- 
ciated with Manchuria, Siberia, and Northern China, has arrived 
in London. His address during his stay in London will be care of 
Kaye, Jervis and Co,, 14-20, St. Mary-axe. 


OwING to the retirement of Mr. G. Stanbury, Mr. 8. J. P. 
Thearle becomes the principal] assistant to the Uhief Ship Surveyor 
of Lloyd’s Register of Shipping. Mr. Thearle has been an assistant 
to the Chief Ship Surveyor for about seven years ,past, and before 
that was the principal surveyor on the Tyne. 


IN our Jast issue we stated that Mr. Harry Chapman, of Preston, 
had been appointed to represent the Midland Manufacturing Com- 
ny, Limited, of Sheffield, in London. ‘l'his was a mistake. Mr. 
Jhapman has not been appointed to represent the tirm in London, 





but in other parts of the country. The London representatives of the 
firm are Mesers, J. E. Lawler and Muirhead, 39, Lime-strea F.C, 
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THE LAYING OUT OF NEW WORKS. 
No, I. 

In these days of strenuous competition resulting in 
“the survival of the fittest,” the position, laying out and 
equipment of engineering works is of the utmost 
importance. So much is this the case that many old- 
established firms are finding it impossible to obtain an 
adequate return for their capital from antiquated works 
in a neighbourhood where standing charges are high and 
labour is expensive. The only course open to such 
undertakings is to lay out up-to-date works in a more 
favourable locality, and it is proposed in the following 
article to put forward a few general principles to be 
observed in carrying out such a plan, without going 
closely into details, which only apply to some particular 
manufacture. 

The subject may be most advantageously dealt with 
by dividing it under the following headings :—Choice of 
a Site; Buildings; Power; Lighting; Heating and 
Ventilation; Driving and Arrangement of Machinery ; 
Handling of Material. 

CHoIce or A SITE. 

In choosing a suitable locality in which to lay down 
new works the following considerations will claim 
attention, and they are given as nearly as possible in 
their order of importance :— 

(1) The cost of labour. 

(2) Accessibility. 

(3) Rent, rates and taxes. 
(4) Cost of power. 

(5) Climate. 

(6) Nature of ground. 

(7) Drainage. 

(1) The cost of labour.—The trades unions rates of 
wages in different districts can be easily obtained, and 
whether or no it be intended to employ union workmen, 
these rates will form a useful guide in comparing the cost 
of labour on the various sites which may be available. 
In this connection the housing of the workmen is of some 
importance, and also their recreation and means of self- 
improvement. 

These considerations indicate the advisability of adopt- 
ing a site not exceeding a mile in distance from a town of 
at least 20,000 inhabitants, where the workneople can live 
and can obtain amusement and recreation. Evening 
classes in scientific subjects will also be available in most 
towns of this size, and these will be of great assistance 
in settling the younger men and better fitting them for 
their work. 

This question of providing the workmen with recrea- 
tion and improvement must be carefully considered, as 
such provision assists in obtaining a permanent body of 
contented employés. It is impossible to turn out good 
work economically unless the majority of men remain 
permanently with the undertaking ; new men have to be 
trained in the methods of turning out the work and in 
the system of time-keeping, procedure, &c., which train- 
ing wastes a good deal of time, and if much of it is con- 
tinually going on the cost of production will be materially 
increased ; it is, therefore, desirable to put down new 
works in a locality in which good men are willing to 
settle. 

It is also an advantage if the district selected provides 
employment for the wives and daughters of the work- 
men, thus increasing the earnings of the families. 

(2) Accessibility.—In connection with tais part of the 
subject two important points have to be taken into 
account :—(a) The cost of carriage on the finished pro- 
duct; (6) the cost of carriage on materials. 

1? most cases the output of the works will be dis- 
tributed to all parts of the country, and for this purpose 
a neighbourhood in the Midlands, traversed by one or 
more railway lines, offers great advantages. If, on the 
other hand, a heavy export trade be contemplated, it will 
be desirable to choose a site near some sea port served 
by lines of steamships to the countries to which goods 
will be consigned. With regard to the conveyance of 
raw materials, shipping facilities are undoubtedly of 
advantage in reducing the cost of carriage on pig iron, 
and also on any material such as steel castings, which 
may be purchased on the Continent. In the former case 
a wharf, with accommodation for berthing and unloading 
small coasting vessels, is desirable; but continental stuff 
would usually be shipped as part of a cargo of a large 
steamship, from which any consignments would have 
to be railed, carted, or lightered from her regular dis- 
charging berth. Fuel might also be imported by water ; 
but unless the quantities required are considerable, this 
means of carriage is not necessarily cheaper than rail 
transport, especially if private sidings are provided in 
the works, and trucks can be run alongside the coal and 
coke stores. Iron and steel castings bought in this 
country would mostly be delivered by rail, and this con- 
sideration, taken together with those set out above, 
would indicate that if materials and finished products 
are bought and sold in this country, the works should be 
in the Midlands, on a main line of railway; but if an 
export trade is to be done, and materials are purchased 
abroad, a site may well be chosen near a seaport, prefer- 
ably on the East Coast. 

(3) Rent and taxes.—The consideration in connection 
with rent, rates, and taxes are sufficiently obvious to any 
business man without further comment. 

(4) The cost of power.—This item will vary pretty 
much as the cost materials, unless the site under con- 
sideration is in the area supplied with electric power by 
one of the large schemes. This isa great advantage, as 
the outlay on gas producers, engines, dynamos, &c., and 
the buildings and foundations for them, can be saved by 

purchasing power from an outside source, provided it can 
be obtained at a sufficiently low price, and under a strin- 
gent guarantee. 

(5) Climate.—There is no doubt that a bracing climate 
increases the output of a works appreciably ; in such an 
atmosphere the workmen and staff perform their duties 


cheerfully and energetically, whereas, in’ a relaxing 
neighbourhood, more “ driving” has to be done, and a 
energy which may be displayed is more or less artificial. 

(6) The nature of the grownd.—It is important that 
the site should be level ; otherwise, in addition to the cost 
of levelling, it will be necessary to carry the foundations 
for walls and heavy machines down below the “made 
ground.” It is equally essential to ascertain if a site 
offered has been recently levelled, as such ground will 
not be fit for foundations for several years. 

(7) Drainage.—A main sewer should be available for 
this purpose, preferably along one side of the site, at a 
sufficient depth to give the necessary fall. Independent 
sewage works have been successfully installed in one or 
two cases, but the outlay in capital is considerable, and 
great reduction in the cost of site would be necessary to 
make such an undertaking commercially sound. 


BUILDINGS. 

Up-to-date engineering works are now almost invariably 
housed in single-storied buildings having as few partition 
walls as possible. This design has the great advantage 
of allowing a clear view over the whole works to be 
obtained from the shop manager’s office, which may be 


offices being arranged in a separate building adjoining 
this wall, through which doorways will be provided where 
necessary. One end of the building can be parallel with, 
or next the road, as shown in the figure, with the 
main entrance to the premises at one corner, and a 
gatehouse beyond it. The doors into the dispatch 
department will come near to the end of the building, 


thus making it necessary for workpeople entering or 
leaving the works to traverse a considerable open space, 
under the observation of the gate-keeper. In large works 
having their own railway sidings with lines entering the 
building, similar precautions may be necessary to prevent 
entrance or exit along the railway. 

Extensions should always be allowed for at the outset 
in laying down new works, as by arranging the buildings 
and plant in view of probable future enlargement a con- 
siderable saving will result when extensions have to be 


raised and built out from one of the side walls, the other | 


but the workmen’s entrance is placed further along, | 


bays witha single span roof to each. In the majority 
of instances only a part of the works, which will be 
devoted to erecting, heavy tooling, testing, and dispatch, 
| need have any considerable height, and for the sake of 
| economy in heating, the headroom should be as little as 
| possible. In the high bays the columns supporting the 
| roof are of substantial construction, built up of two or 
| three steel sections, braced together at intervals ; one of the 
sections finishing off under the runways for the travelling 
| cranes, the other being carried up to the beams support- 
| ing the roof principals. 
| Inthe low bays overhead cranes will often be necessary, 
| and for this reason the sides of the roof must be clear of 
| the ground by at least 16ft. It is also desirable that the 
span of these bays should not much exceed 25ft., to facili- 
| tate running cross joists between the roof beams for 
| carrying shafting, &c., in the small machine shops, where 
| cranes are not required. 

In large works much handling may be saved by arrang- 
| ing both rail and van entrances at each end of the build- 

ing, as this plan allows raw material to enter at one end 
| whilst the finished product is being dispatched at the 
| other—obviously an ideal arrangement, if the railway 
| facilities admit of it. 

The flooring.—The best floor for medium and light 
| work is made with hard maple. The boards should be 
| about Zin. thick, and nailed to 2in. pine planks, which are 

secured to wood blocks or sleepers embedded in concrete. 
Such floors are easily repaired, make no dust, and form 
| an excellent means of fixing light machine tools. 
| For heavy, rough work, ordinary creosoted wood pave- 
| ment makes a good durable floor. 

In either case 2in. or 3in. of concrete covering a layer 
of broken stone or brick must be put down to carry the 
| wood flooring. 

Whilst on the subject of buildings, mention may be 
made of washing and eloak-room accommodation for the 
workmen. Such facilities are almost universal in large 
continental works, and there is a growing demand for 
them in this country. These conveniences can advan- 

| tageously be housed in a building combined with the gate- 
house, as shown in the plan, having a glazed partition 
| between the two, thus enabling the gatekeeper to exer- 















































ARRANGEMENT 


carried out. For this reason, one side of the main 
building will be closed in temporarily by timber framing 
covered with corrugated iron sheets. The outbuildings 
should be as few as possible, and confined to the produc- 
tion of brass castings, forgings, &c., which can be 
manufactured separately in their own departments with- 
out the artificial heating required in the main part of the 
works. 

With regard to the roof and supporting columns, the 
requirements may be divided into two classes :— 

(1) Works used for the manufacture of comparatively 
small articles, such as bicycles, small electric motors, 
sewing machines, «c. 


such as engines, large dynamos, boilers, and so forth. 
Whatever type of roof is employed, a large proportion 
of it must be covered in with glass; in the “ saw tooth” 
design the steeper side is usually glazed all over. 
buildings consisting of several long bays, as described 
below, some difference of opinion exists as to what 
proportion of the roof should be transparent. Taking three 
recently built works of this type, one has its roof glazed 
all over; in another case the roof is divided into five 
strips, the middle and two outer ones being covered with 
glass, and in the third instance only two transparent 
spaces are provided. 

In the latter case the light was not good, which 
indicates that not less than three-fifths of such a roof 
should be glazed. With proper provision for lighting in 
the roof, no windows are necessary in the walls, and 
these are now frequently omitted. 

For small work where no overhead cranes are required 


is usnally adopted; a headroom of about 13ft. under 
the beams carrying the roof principals being amply suffi- 
cient, and the spans of the latter should not exceed 25ft. 
The cheapest construction is undoubtedly obtained by 
the use of timber, supported by cast iron columns or 
vertical steel joists, and several new manufacturing 
buildings have been covered by roofs of this type. 

The beams upon which the roof principals rest may be 
either of wood or steel, but the latter is preferable for 
supporting shafting, ior which purpose these beams are | 
largely used. Cross joists are arranged at intervals to | 
take thrust of the roof, and they are also useful | 
carrying piping, countershafts, &c. 

The roofs and buildings for dealing with large and | 





heavy work are generally arranged in the form of long 








(2) Works designed for dealing with heavy machinery, | 


In | 


a low pitched roof, consisting of a number of small spans, | 
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cise some supervision over the arrangements, as a check 
on pilfering from the men’s clothes, which will inevitably 
take place without some such safeguard. A hook should 
be provided and numbered for each workman, and it will 
be necessary to place wash-basins to accommodate at 
least 50 per cent. of the workmen at one time. The 
water supplied should be slightly warmed during cold 
weather, which may be easily arranged in connection 
with the stove required to heat the building. This plan 
is cheaper than laying on a hot and cold supply to each 
basin, and is equally effective. 

In addition to the above accommodation it is desirable 
to establish a workmen’s club outside the works 
boundaries in which cheap meals can be obtained, and 
|containing recreation and reading-rooms, lavatory 

accommodation, &c. This club will not be successful if 
the contro] is interfered with by the works authorities ; 
the men like to feel perfectly free and independent after 
working hours, which would not be the zase if these 
| arrangements were supervised by the manager. The 
| firm should supply the building and furniture, which can 
| be let to the workmen at a figure which will give a 
fair return on the outlay, and the management should 
| be in the hands of a committee appointed by the 
;men themselves. Such a club should be extended 
| to provide accommodation for the staff in the form 
| of supplying meals at a higher price, and better 
| served for those who can afford to pay for them, 
| thus forming a source of profit, which would help to 
make the undertaking self-supporting. A great deal of 
tact would have to be exercised in making these arrange- 
ments, and no distinctions between staff and workmen 
must be made; if a workman wishes to have a better 
| served meal in a more comfortable room, and is prepared 
to pay more for it, he should have exactly the same 
right to do so as any member of the staff. 

It is not contended that the club described above is 
necessary to the success of the undertaking, neither is it 
essential that it should be provided at the outset of a new 
concern, but if such a plan can be successfully carried 
out it will be a strong factor in retaining a permanent 
body of good workmen and in promoting good fellowship 
between all classes of the employés. 





Power. 
Power is required for driving the machinery, and also 
for lighting the works. A brief consideration will show 
that for small power, the cheapest plan is to obtain 
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electric current from an outside source of supply, pro- 
vided the latter can be purchased at a reasonable figure. 

For moderate powers a private suction gas plant will 
effect a considerable saving, unless current can be bought 
out at an extremely low price. 

The shafting and machinery in most cases is driven 
by electric motors, therefore if electricity be made on 
the premises instead of being purchased, the following 
items must be allowed for in comparing the cost :— 

The capital outlay is made up as follows:—Gas producer, 
gas engine, fixing engine with piping, &c. Proportion of 
cost of main building according to space occupied, water 
service, dynamo, foundations, switchboard, cables to 
switchboard, and erection. 

The running costs are made up of fuel, attendance, 
oil, waste, stores, water, interest, depreciation, repairs and 
renewals, and superintendeace. 

Making due allowance for the above items, the running 
for a 10 horse-power plant costs, with coal 20s. per ton, 
and water at 9d. per 1000 gallons, will about equal the 
cost of current at 14d. per unit. 

Under the same conditions 100 horse-power could be 
produced privately for $d. per unit. 

These are rough estimates, but they are sufficiently 
accurate to give a fair idea of the comparative costs. 

No account has been taken of a battery, as it isassumed 
that if a private plant be installed a stand-by connection 
will be made to the outside supply system for use when 
the gas engine is shut down. This is rather hard on the 
supply company, but in most cases the provisions of their 
order compel them to fall in with the arrangement. 

If gas be required for other purposes as well as for 
driving the engines, or if the latter be sufticiently large 
to require constant attention, pressure producers may be 
profitably installed. An alternative plan for small plants 
in which the proportion of extra gas required does not 
exceed, say, 50 per cent., is to connect a Roots blower or 
some other form of pump to the suction pipe, from which 
gas will be drawn and delivered into the usual holder; 
this method is in successful operation and requires less 
attention than a pressure system, as no separate steam 
boiler is necessary. In either case a larger producer must 
be provided to supply the extra gas. 

The total power required and the most suitable size of 
unit, if more than one be necessary, is dealt with under 
the heading “ Driving and Arrangement of Machinery.” 

It is important that the town mains should be avail- 
able for the water supply, as the cost of sinking a well 
and pumping, together with tank and piping, will be much 
in excess of the price charged by any reasonable corpora- 
tion or water company. 

The dynamo, which will be compound wound, should 
be coupled direct to the gas engine, excepting in the case 
of very small plants, as the first cost is little in excess of 
that for a belt-driven machine when due allowance has 
been made for the cost of foundations, slide rails, pulley, 
belt, and erection, and there is a continual saving in 
efficiency of 5 per cent. owing to the absence of the belt 
drive. 

If one dynamo only be used, the panel provided for it 
on the main switchboard will contain a single pole over- 
load circuit breaker, two bus bars, a main switch, an 
ammeter, and a voltmeter. For running several genera- 
tors in parallel an equalising bar, with a switch for each 
machine, will be required in addition to the above fit- 
tings, and a reverse current attachment should be 
provided for each circuit breaker; also an extra volt- 
meter must be installed, with a switch to connect it to 
either dynamo. Each circuit will require an ammeter 
and a double-pole switch and fuse, the latter being 
preferably of the plug type; and a separate pair of bus 
bars are necessary to enable the circuits to be alterna- 
tively connected to either the dynamos or an outside 
source of supply by means of a change-over switch. 

LIGHTING. 

Some difference of opinion stil] exists amongst engineers 
with regard tothe rival claims of gas and electricity, even 
for the purpose of lighting works in which electric current 
is used for power distribution; and several recently 
equipped engineering undertakings having clectrical 
facilities of this nature have adopted the high or low- 
pressure gas system. In low-pitched buildings a very 
efficient and cheap light can be obtained in this manner, 
and the amount of attention required to replace mantles, 
&e., is less than for are lamps. At the same time, the 
latter system is slightly cheaper, and the possibilities of 
future improvements are much greater than is the case 
with gas. 

Where electric arc lamps are used current is sometimes 
taken direct from the bus bars and distributed by a 
separate set of mains to those supplying power, and this 
plan is desirable when the power circuits supply motors 
for heavy machine tools and powerful overhead cranes, 
as the sudden demands for current, especially for the 
latter, are certain to cause fluctuations in the lighting. 
But in works where the machines are small and driven in 
groups from line shafts, there is no reason why current 
for power and lighting should not be taken from the same 
distributing mains. Also in isolated buildings such as 
the smithy, brass foundry, &c., one pair of cables and 
distributing board may be used for both lighting and 
power. 

The lamps for low-pitched works are usually of the 
10 ampére size, and when used with clear globes or 
plain lanterns, each lamp will light up 800 square 
feet of floor space: sufficiently for ordinary work. 
Opal globes are to be preferred for small work, but 
if they are used the floor space for each lamp should be 
limited to 500 square feet. For very fine work, or for 
lighting large offices, excellent results may be obtained 
from inverted arc lamps spaced about 20ft. to 25ft. apart. 
If the lighting in such works be carried out as indicated 
above, and the roof and walls be kept fairly white, no 
:ncandescent lamps should be required excepting in the 
offices. The lighting of lofty bays of considerable width 
involves more powerful lamps than have been described 








above. The roof will give little help in diffusing the light, | 
and the travelling cranes often prevent the most effective | 
spacing of the lamps. The latter are usually suspended | 
from brackets along the side walls and under the crane 

runways where two bays adjoin each other. Powerful | 
flame arcs can also be used above the cranes in very high | 
buildings. It is almost impossible to give general rules | 
for lighting works of this description, but it may be | 
mentioned that opalescent globes should be used, and the | 
lamps may be of the 15 ampéres size, spaced 30ft. to 40ft. 

apart. Works of moderate height can be, and, in fact, | 
have been, lit satisfactorily by arc lamps only, and with 

flame lamps available for very high buildings, incandescent | 
lighting for engineering works should be unnecessary in | 
future. 

The lighting mains are taken from the bus bars to | 
various distributing boards about the works, each board | 
being provided with a double pole fuse to each sub- 
circuit as well as to the feeders. If joints are necessary 
in the main wiring, a double-pole fuse should be inserted, | 
as by this means faulty sections can be easily isolated | 
and repaired. 

The cables should be of the 600-megohm grade, run 
overhead, and therefore steel conduit or other forms of 
protection will not be necessary, excepting where there is | 
any special liability to damage. It need hardly be stated | 
that the walls and roof should be whitewashed and | 
painted sufficiently often to keep them fairly white, as 
otherwise the lighting will be adversely affected. 








THE QUEBEC BRIDGE. 


In our issue of February 16th last we gave a short 
account of the great bridge which is now being built 
across the St. Lawrence River at Quebec. This bridge 
is principally remarkable by reason of the fact that it 
will contain the largest span of any bridge of any type 
hitherto constructed in the world. For the convenience 
of our readers, and to make this article complete in | 
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four lines of rails—two steam and two electric—two 
roads and two footpaths. The chief distinctive feature 
of the bridge, however, will be its enormous span. It 
may be observed that in the diagrammatic sketch which 
we gave in our article of February 16th last the total 
length of the centre span was given as 1803ft., made up 
of two cantilever arms of 564ft. each, and a centre sus- 
pended span of 675ft. Actually, this length has been 
somewhat modified, the corrected dimensions as given to 
us by the builders being 1800ft., made up of two cantilever 
arms of 562°5ft.—instead of 564tt.— the centre suspended 
span remaining the same, namely, 675ft. In passing, it 
may be remarked that the Forth Bridge, which is of 
somewhat similar type to that which is now being erected 


| at Quebec, and which has hitherto possessed the widest 


span of any bridge, has a centre span of 1710ft. The 
record span will, therefore, when the new bridge is 
finished, go back to the American continent, though not 


| actually into the territory of the United States, which 


possessed the record with the Brooklyn Suspension 
Bridge before the Forth Bridge was constructed. The 


| Brooklyn Bridge has, it may be remarked, a span in 
| round numbers of 1600ft. 


It is, however, of a different 
design to either the Forth or the Quebec bridges, and is 


| only now mentioned as an example of the widest span 


bridge which had up to that time been built. 

Going further into detail it will be seen from the 
diagram—Fig. 6—that the whole bridge consists of two 
approach deck spans—one at either end of the bridge— 


}each span being 220ft. long, and of two anchor spans 
| each 500ft. long, in addition to the members making up 
|the central span, the total length between abutments 
| being 3240ft. 


These dimensions may be tabulated as 
follows :— ° 
440ft. 
= 1000ft. 
= 1125ft. 
675ft. 


Two approach deck spans, each 220-0ft. 
Two anchor arms, each 5U0-(ft. 

Two cantilever arms, each 562-5ft.... 
One suspended span, 675-0ft. ... 1... = 


Total length between abutments = 3240ft. 


The following particulars are also of interest :—The 
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Fig. 1—DRIVING MAIN 12- 


itself, we reproduce the diagrammatic view of the bridge 
which accompanied the article we have just mentioned, | 
with some slight modifications to bring 1t into line with | 
actual conditions. 

We are now enabled to reproduce in the accompanying 
illustrations, and in’ those on page 64, a series of photo- | 
graphs which show the progress made with this notable 
structure during last year. We shall deal with these 
views later on in the present article, but meanwhile we 
may usefully recall to the minds of our readers the 
general features of the bridge itself. 

It is designed to accommodate two lines of railway of 
standard gauge in the centre. On either side and parti- 
tioned off from the railways by screens, there will be a single 
line of electric tramway, and at the outsides of each of 
these there will be a roadway anda footpath. The width 
between trusses will be 67ft., and the total width of the 
bridge 90ft. This width, therefore, is to accommodate 


INCH TOP CENTRE PIN 


depth of the centre span at the centre is 130ft.; the 
height of the post over the main pier is 315ft. from 
centre to centre of pins; the width between the trusses 


| is 67ft.; the maximum depth of water is 200ft.; the top 


of the river piers above high water is 30ft.; while the 
base of the rail above high water is 160ft. 

A comparison of these figures with those we gave in 
February last will show that the designed dimensions 
have, in several instances, been departed from in the 
actual structure, in addition to the differences we have 
already mentioned. Thus, the approach spans, as 
designed, were to be 265ft. long, they will actually be 220ft.; 
the anchor spans were to be 503ft. long, they are really 
to be 500ft. ; but the total length between abutments works 
out to nearly the same as before, 3239ft., as against 
3240ft. The headway, which was designed to be 165ft., 
will, as a fact, be 160ft., while the height of the piers, 


‘which in the original design was 310ft., has now been 
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Fig. 4—HOISTING COMPLETE PANELS OF UPPER 


made 315ft. With these exceptions in details, the 
design of the bridge remains as originally intended, and 
the remarks which we made upon it last February may 
be taken as holding good. 

The series of views will be found interesting both on 
account of the different portions of the bridge which they 
depict, and also of the fact that they were taken on 
progressive dates during the building season of last year. 
Operations on the structure have to be stopped during 
the winter months. Fig. 7, on page 64, shows the con- 
dition of the bridge at the commencement of last year’s 
building season. The photograph from which it was 
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HOISTING UPPER CHORD PANELS INTO POSITION 

















Fig. 3—HOISTING TOP CHORD EYE-BARS INTO POSITION 
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CHORD EYE-BARS 


the 28th May, also shows the lower main strut between 
the main posts. In Fig. 3, taken on June 20th, is seen 
the hoisting of the centre panel top chord eye bars into 
position. Fig. 1 depicts the driving of the 12in. top 
centre pin. 
height of 375ft. above low water. 
the top of the steel traveller with its attachments. 


This view also shows 
It 


was taken on June 25th. Fig. 4 shows the hoisting of | 
two complete upper chord eye bars. Each group con- | 
sists of twenty-eight bars, each 15in. wide, lfin. thick, | 
The bars are accu- | 


and 60ft. long, and weighs 70 tons. 
rately spaced and clamped together ready for connecting 
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Fiz. G-QUEBEC BRIDGE OVER THE ST. LAWRENCE RIVER 


produced was taken on the 18th April. It gives a side 
elevation of the south anchor arm, of which six panels 
are shown erected, the length of the structure being 
then some 300ft. All the steel falsework for supporting 
the electric traveller, to which we drew attention in our 
article last February, is in place, as is also all the wooden 
falsework for the sets of rails laid for erecting purposes. 
The traveller itself is also shown. It is 54ft. long, 


105ft. wide, and 220ft. high, and has extensions 
both top and bottom which are 70ft. long. Fully 
equipped this traveller weighs 1120 tons. Fig. 2 on 


this page shows two complete upper chord panels being 
hoisted into position. This view, which was taken on 


before being hoisted. The photograph from which this 
engraving 15 reproduced was taken on August 165th. 
Fig. 5, taken 21st November, shows the hoisting of the 
main end post of the cantilever arm. The latter is 4ft. 
square, 100ft. long, and weighs 80 tons. Fig. 8, page 64, 
was taken on November 29th, and marks the condition 
at the end of the building season. Like Fig. 7, it 
depicts an elevation of the south anchor arm, and shows, 
in addition, the progress made with the south cantilever 
arm, which projects 562ft. 6in. over the river from the 
centre of the pier, or is, in other words, complete and 
ready for the suspended span. The anchor arm is shown 
swinging free of the falsework, five bents being removed. 











The operation is being carried on at a | 











Fig. 5—-HOISTING MAIN END POST CANTILEVER ARM 


The bridge has been designed and constructed by the 
Phenix Bridge Company, of Pheenixville, Pa., which 
is also carrying out the erection. When completed 
it will weigh some 40,000 tons. Up to the present some 
11,300 tons of steel work have been built in. It is to 
serve for the interchange of trattic between the Great 
Northern of Canada, the Quebec and Lake St. John, and 
the Canadian Pacific Railways, on the north bank of the 
river, and the Grand Trunk and the Quebec Central 
| Railways, on the south bank. 
| This bridge, great as it is, only forms one of the many 
| bridges which are to be constructed in Canada in the 
| immediate future. Between Montreal and Quebec alone, 
| we understand that contracts are just about to be let for 
no fewer than forty-eight railway bridges, all of them to 
be capable of carrying the heaviest railway traffic. These 
bridges are to form part of the enormous development in 
Canadian railways the length of which it is anticipated 
will, during the next ten years, be increased by some 50 
per cent. The present length is, it may be added, about 
22,000 miles. 








BOOKS OF THE YEAR. 
No. I. 


In respect of quantity the year 1906 has not been so 
prolific as many of its predecessors in the production of 
high-class technical literature. In respect of quality 
there have appeared some works which will well bear com- 
parison with any of past years. Naturally in this review 
of the year we will speak only of the very best. 

I.—MACHINE CONSTRUCTION, 

Crosby Lockwood and Co. have published “ Modern 
Milling Machines,” by J. G. Horner. The illustrations 
are very good both in outline and in detail, but unfortu- 
nately they show nodimensions. Mr. Horner’s examples 
are mostly American, but include also some English and 
German designs. The descriptions are clearly written 
and fairly complete in respect to detail, and the book 
should be useful to English machinists. 

A very fine volume comes from Germany, dealing with 
the design, construction, and use of cranes. Its title is 








“ Krane,” the author Anton Béttcher, and the publisher 
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R. Oldenburg. It is a large octavo volume, of 500 pages 
text, containing 491 illustrations, plus an atlas of 48 
large folding plates, each with an average of six to eight 
diagrams upon it. Some of these latter plates, showing 
general arrangements, are too small in scale for the 
amount of detail put on them ; but the great bulk of them 
are admirably clear, and full of useful information. They 
have figured on them practically all the dimensions of 
any moment. The illustrations embodied in the text are 
still more excellent, all extremely clear, and well adapted 
to explain each matter taken in hand. 

The work is one of those marvellously thoroughgoing 
studies of a special technical subject for which Germany 
is renowned. Anton Boéttcher’s book will certainly 
become the standard work upon cranes, and the sooner 
it is translated into English the better for Englishmen. 
It is not that the concrete information contained in it is 
unique, because the only cranes taken as illustrations are 
of German make, and we do not suppose that these are 
any better, or perhaps as good, as those of English make. 
It is that the book teaches the proper study of this class 
of machine and its proper design in a way that cannot 
be learnt elsewhere, and in a way unexceptionally good 
and right. Everywhere we find abundance of tables 
and diagrams on every feature of practical interest in 
crane working. An excellent novelty is a lengthy 
pictorial table classifying all the kinds of cranes by help 
of photographic and other sketch pictures of actual 
samples of them. 

Very interesting indicator diagrams taken from 
hydraulic cranes are given, showing the lifting and the 
down stroke, the periods of acceleration, of steady run, of 
setting down, &c. &c. Diagrams of water consumption 
under varied conditions of working, and co-ordinated with 
different ruling elements of action, are equally instructive. 
Electric crane working is dealt with in a still more 
exhaustive fashion by similar methods, the diagrams 
including wiring schemes and controller charts. The 
sixth part gives very complete and thorough accounts of 
the design-calculations and of the working results, 
besides all the details of construction shown by drawings 
and description in the text, of eleven installations, ranging 
from foundry cranes of one or two tons up to the largest 
sizes of bridge travelling cranes. No finer example of a 
—_ technical study of machinery has been produced 
than this. 


If.—TECHNICAL PHYSICS AND MATHEMATICS, 


The most important book of 1906 in this sphere seems 
to be the new book on the “ Theory of Elasticity,” by 
Dr. A. E. H. Love, Professor of Natural Philosophy at 
Oxford. We call it deservedly a new book, although 
Dr. Love published in 1892-3 a two-volume treatise with 
the same title. This book of 1906 is a re-writing and 
extension of the other. The notation employed has been 
re-modelled throughout. In the old form physical entities 
were represented algebraically by letters which were not 
in the least suggestive of the things symbolised. This 
was the barbaric Cambridge custom of those times. It 
is the pressure of engineering needs and of teachers who 
knew these needs, which has reformed this unhappy 
custom. 

Dr. Love’s book is probably now the very best for 
engineering students who wish to master thoroughly the 
fundamentals of elastic theory. It is the simplest, 
shortest, and plainest of all the treatises that give correct 
knowledge. Moreover, it is the frankest in explaining 
fully and carefully the limitations of the applicability 
of elastic theory to the materials and the problems 
involved in engineering. Dr. Love devotes a long special 
chapter to these limitations, which are very many. 

Dr. Love's introductory chapter is upon the “ History 
of Elastic Theory.” We have not seen elsewhere so 
interesting and instructive an account of this history in 
so short a compass. To engineering students the history 
of the science of elastic strength and stiffness ought to be 
of the greatest use. It is most instructive to note that 
the men who have shown real creative genius in this 
development through three centuries can be numbered on 
one’s fingers, to wit, Hooke, Thomas Young, Navier, 
Fresnel, Cauchy, Poisson, and Green. It is no less 
remarkable that this list includes none outside the English 
and French races. The work of others, the utility of 
which must not be underrated, has been in criticism, 
refinement, and development. There will be found many 
points of special interest to engineers that are treated 
simply and skilfully in Professor Love’s treatise, such as 
high-speed whirling, local stress impact, and vibration. 
In the Appendix will be found excellent notes on “The 
Notion or Stress,” and upon “The Method of Moving 
Axes.” 

Quite an interesting little book on “ Internal Energy,” 
by Mr. J. V. V. Booraem, has been published this year 
by the McGraw Publishing Company. If the author be 
correct, he has made a discovery of really great import- 
ance. He finds that the curve co-ordinating tensile 
strength with absolute temperature is represented by a 
cubic equation. In its most general form this cubic 
involves ten constant coeflicients. 

Mr. Booraem gives long and full tabulated calculations 
to prove the correctness of his fundamental proposition 
by comparison with experimental results for copper, iron, 
and several other metals. But if the cubic can be split 
into three linear factors, the total number of coefficients 
is reduced to siz. Mr. Booraem finds not only thatin all 
cases examined the law can be so reduced, but also further, 
that the three linear factors are identical, and thus the 
number of coefficients defining the speciality of each such 
Jaw for each material is reduced to two. He gives a list 
of over a dozen metals, alloys, and other compounds, for 
which he claims to find the Jaw hold good. The cube root 
of the general function represents the temperature diagram 
of “ atomic-stress” or cohesion. In the pressure region 
of the vaporous and gaseous conditions, the cubic gives a 
straight line representing the Mariott. law of the gas at 
constant volume, and this line is parallel to the “ atomic 
stress” line, The crossing of this last line with the axis 





of zero stress is at a constant temperature distance from 
the melting point, the difference being the same for all 
substances examined, and equal to about 195 deg. Cent. 
From the constancy of this difference the solid curve for 
one material can be deduced from that of another as soon 
as their melting points have been found experimentally. 
Thus Mr. Booraem shows by detailed calculation that that 
for copper can be reproduced from that for iron. He goes 
on to explain, on this theory, the latent heats of fusion, of 
evaporation, and of chemical solution. If Mr. Booraem’s 
theory be ultimately proved to coincide with chemical and 
physical facts, it should reach a long way in the develop- 
ment of the knowledge of the relations between different 
substances. We cannot help suspecting at least minor 
error in the extreme simplicity of his general universal 
law, and we feel sometimes inclined to doubt the soundness 
of his mathematics. We suggest that the general cubic 
may be resolvable into three linear factors, but that the 
pairs of coetlicients in these factors are not identical but 
different. One of the three may represent the cohesive 
law as represented in resistance to pure extension, 
corresponding with E. Young’s modulus of elasticity ; 
the second, the cohesive law, as manifested in rigidity, 
corresponding with G, the modulus of shear elasticity; 
and the third the law of heat or temperature elasticity, 
resulting finally in gaseous expansion when the limits of 
the cohesive forces are overpassed. 

Another small book also aimed at progress in the 
theory of molecular physics, but of a more speculative 
character, is “Nouvelles Orientations Scientifiques,” 
translated into French by J. Pin y Soler from the Catalan 
Spanish of Fernando Alsina. The euthor begins with ex- 
periments on clusters of wooden balls floating in a water 
tank. The effects of waves in dispersing or grouping the 
balls depends upon the periodicity and wave length. 
This forms the introduction to a study of the dynamic 
effects of continuously maintained waves transmitted 
through a “medium” upon particles floating in the 
medium. The effects vary according to the harmony or 
dissonance between the waves through the medium and 
the natural periods of vibration of the particles. The 
endeavour is to explain by such action chemical compo- 
sition and decomposition, spectrum analysis, &c. Kc. 


IIIL.—WATER TURBINES, 


One noticeable book upon water turbines has appeared 
from the pen of Mr. J. W. Tnurso, entitled “ Modern 
Turbine Practice,” and published by A. Constable and 
Co. It seeks to supply the information needed to enable 
a consulting engineer to design a turbine power plant. The 
first chapter is on European practice and the second on 
American practice. On the latter the author is extremely 
severe as regards both design and workmanship, and still 
more as regards the rickety sort of installation that is 
deemed sutiicient. He complains bitterly that purchasers 
believe that water power costs little or nothing, and par- 
tially exonerates the manufacturers because they can 
find little sale for high-class turbines. He also ridicules 
the fashion of testing at Holyoke, with only 17ft. head, 
turbines designed for and actually to be used under heads 
of 100ft. or 200ft. He declares that turbine design is 
taught scientifically in all continental technical schools, 
but nowhere in America. Much of the book is devoted 
to the problems of water supply and to the general work 
of designing a water power installation. It1s one of the 
most sensible that has been written upon turbine plants. 


IV.—_STEAM TURBINES. 


A small book by Mr. J. W. Sothern, published by 
Whittaker and Co., upon the “ Parsons Marine Steam 
Turbine,” should be useful. 1t contains much interesting 
information about methods of manufacture of detail 
parts, as also instructive summaries of test results. It 
includes chapters on propeller blades, as specially built for 
turbines, and on Denny and Johnson’s shaft torsion meter. 
Here and there the author’s personal experiences as to 
the wear of important parts, such as the main bearings 
and thrust blocks, give additional interest to the reading. 

The first German edition of Stodola’s classical work 
appeared in 1903. The second and third editions were 
practically new works. A translation by Dr. L. C. 
Loewenstein has been published this year by Van 
Nostrand and Constable. In the translation we miss a 
good deal of the contents of the German original of the 
third edition, especially as regards drawings and diagrams. 
Great enlargement may be noted in the chapters devoted 
to the descriptions of construction. The main import- 
ance of the new book, however, resides in the addition of 
several] interesting theoretical discussions of important 
questions affecting present and future designs. The first 
is an .investigation of the distribution of pressure and 
velocity over the cross section of axially straight and 
curved streams. The straightening of not quite flat 
dises by the centrifugal forces of high-speed rotation ; 
the stresses in disc wheels due to unequal heating; the 
sympathetic vibration of foundations and what is called 
“resonance ;” the two critical velocities of the first and 
second degree of high speed rotating shafts, that of the 
second degree referring to a virtual stiffening of the 
shaft due to lack of time to bend and unbend in the 
course of one revolution; and the limiting velocity when 
the turbine runs unloaded, are all problems of intense 
practical interest and importance. An appendix gives an 
essay upon the “Future of Heat Engines” of much 
interest because of the unequalled reputation of the 
author as a steam scientist. He concludes that gas 
turbines have no prospect of commercial success until 
the mechanical efficiency of compressors has been greatly 
improved, and also materials have been found possessing 
great strength at very high temperatures. A supple- 
ment, giving the detailed deduction of the more difticult 
mathematical results used in the text, is a useful addition 
due to the translator. 

Herr W. H. Eyermann’s “ Dampfturbine” was reviewed 
at length in Tue ENGINEER in February last. It is one 
of the best shorter treatises, thoroughly practical in its 
theory, thoroughly modern, and very explicit and frank 





as regards the difficult points not yet subjected to 
rigorous scientific treatment. 

One of the latest books of English authorship is 
A. Jude's “ Theory of the Steam Turbine,” published by 
Griffin and Co. Except that it is not quite so accurate 
in its mathematics, it is similar to Eyermann’s in that 
the ideas guiding the writer are thoroughly practical and 
common-sense, and that he recognises and frankly points 
out how much there is in the physics of the subject not 
yet within the reach of exact calculation. Not only in 
the sphere of experiment, but also in methods of calcula- 
tion, a good deal that is novel and useful will be found 
in Mr. Jude's treatise. 

A small book entitled “Turbines,’ by Mr. W. H. 
Stuart Garnett, barrister-at-law, published by G. Bell 
and Sons, 1906, should be useful to the many persons 
who do not wish to enter into the technical details of 
design. Mr. Garnett has made an intelligent inquiry into 
the past and present history of turbines. Half the book 
is devoted to water turbines. The second half is occu. 
pied mostly with the Parsons design. 

Messrs. J. Stevens and H. M. Hobart’s “ Steam Tur- 
bine Engineering,” published by Whittaker and Co., 1906, 
surpasses by a long way all other books of the year on 
this subject in its utility to engineers. Up to the date of 
its being written—and beyond the dates at which many 
parts of it were written—it is a practically complete 
compendium of the facts of existing turbine practice. 
The amount of usefully directed labour spent on the 
composition of this remarkable work cannot be exagge- 
rated or overpraised. Its production, although its aim 
and result is the convenient representation of what is 
immediately applicable to practice, has throughout been 
guided by a therough scientatic knowledge of the most recent 
developments in other countries, as well as in our own. 

Every kind of information will be found in it, embodied 
in innumerable tables and diagrams. The special turbine 
results cover tables and diagrams of (1) efliciency at 
full, $, 4, and } load; (2) steam consumption at full and 
partial load with varying initial pressure, varying 
superheat, and varying vacuum; (3) weight; (4) floor 
space; (5) cost; (6) oil consumption. ach make of 
turbine is treated in this manner, and the makes so 
treated are Laval, Parsons, Curtis, Rateau, Zoelly, 
Riedler-Stumpf, A.E.G., Hamilton-Holzwarth, Union, and 
Elektra. It 1s a pity that the Sulzer Brothers turbine 
does not appear upon this list. There are also very 
extensive tables giving general particulars of actual 
installations ; as also sensible and useful forms of steam 
quantity tables, including the heat spent in superheat- 
ing. ‘Ihe chapter specially devoted to condensers is, 
unfortunately, short. A series of interesting diagrams is 
given comparing piston engines and turbines in respect 
of steam consumption, and in respect of “ commercial 
etliciency.” The comparison yields results varying with 
initial pressure, superheat, and vacuum, and all these 
variations are clearly shown by the diagrams, which 
appear to be based upon fairly impartial data. This 
book appears to us to be certain to become the standard 
reference manual for engineers having to do with steam 
turbines. : 

We may also mention a small book on “ The Steam 
Turbine as applied to Marine Purposes,” by Professor J. 
H. Biles, which has just been published by Griffin and 
Co. The substance of this is that of a series of lectures 
given to the R. Scot. Soc. of Arts, and, therefore, its 
style is somewhat popular. Nevertheless, it contains a 
large amount of technical information. A third of it is 
devoted to screw propellers, and this will be considered 
the most interesting and valuable part. The numerous 
diagrams given here of propeller slip and efficiency at 
graduated speeds contain a very great deal of instruction. 
A small book by Frank Foster, published by the Scientific 
Publishing Company, will be found useful by those who 
want a moderately elementary book. It covers both the 
mathematics and the design of turbines. 








THE NEW WORKMEN'S COMPENSATION ACT. 
(From a Legal Contributor.) 


As your readers are probably aware, the Workmen’s 
Compensation Bill, 1906, has become an Act of Parliament. 
With the consent of both Houses, and all classes of 
politicians, drastic changes have been made in the law 
which affects the liability of an employer for accidents to 
workmen. Inasmuch as the Act does not come into force 
until July 1st, 1907, it is not necessary to discuss the Act 
at length at the present time ; but there is one aspect of 
the matter which appears to deserve immediate atten- 
tion, namely, the extended definition of the term “ work- 
man.” This is all the more important having regard to 
a recent decision in the Court of Appeal under the Act of 
1897. 

Let us glance, in the first place, at the definition of 
“ workman” which is to be found in Sec. 7 (2) of the Act 
of 1897. It is there stated that “‘workman’ includes 
every person who is engaged in an employment to which 
this Act applies whether by way of manual labour or 
otherwise, and whether his agreement is one of service 
or apprenticeship, or otherwise, and is expressed or 
implied, is oral or in writing.” In order to ascertain who 
is a “ workman ”’ within this definition, it is necessary to 
consider the employments to which the Act applies. To 
speak quite generally, employment in this connection 
meant employment ia some industrial undertaking—that 
is to say, employment on, in, or about a railway, factory, 
mine, quarry, or engineering work, &c. It did not apply 
to domestic service or to the engagement of shop assist- 
ants. Indeed, it may be said that the object and effect 
of the definition was to limit the scope of the Act to 
those employments in which there was some element of 
danger. it should be mentioned, however, that the benc- 
fits of the Act of 1897 were extended in 1900 to agricul- 
tural labourers and persons employed in husbandry. 

It may also be stated generally with regard to this 
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definition, and the cases which have arisen in relation 
to it, that the tendency of the Courts has been to limit 
its operation to persons of the artisan or labouring 
classes. A number of considerations have induced the 
judges to restrict the operation of the Act in this way. 
The use of the word “ workman” throughout the Act; 
the fact that it is described as a “ Workmen’s” Com- 
pensation Act, and the fact that the amount of 
compensation is based upon weekly wages, are all 
circumstances which have led to this interpretation. 

The case of Simpson v. Ebbw Vale Steel Company, 21 
T.L.R. 209, which was decided in 1905, is material in this con- 
nection. In that case the facts were that the certificated 
manager of a coal mine who was paid a salary of £400 
a year, payable monthly, and was provided with a house 
rent free, was killed by an accident while employed in 
the mine. He did no manual labour. It was held, 
affirming the decision of the County-court Judge, that he 
was not a “workman” within the meaning of the Act 
of 1897. 

In giving judgment the Master of the Rolls said:— 
“The question is whether, although the Act gives an 
extended meaning to the word ‘workman,’ we are bound 
to extend it so as to include a person whom no one of 
ordinary common-sense would call a workman, unless he 
was forced to do so by an Act of Parliament. For 
instance, are we bound to extend it so as to include the 
solicitor to a railway company, or the agent of a large 
estate? Does the Act itself give any indication as to 
how this question is to be answered. . By 
clause (1) (6) of the first schedule to the Act the weekly 
payment which may be awarded as compensation is not 
to exceed £1, and this is apparently intended to represent 
half the man’s weekly wages. Could it apply to a person 
whose salary might be over £1000? It is clear some 
limit must be put; the question is where it is to be put.” 
Lord Justice Cozeus-Hardy, in giving his judgment, 
said :—‘ To say that the term workman includes every 
person who has an employer is to extend it to a class of 
persons whom I do not believe Parliament intended to 
include.” It is clear from this case that the judges care- 
fully examined the Act with a view to ascertaining 
whether it extended to persons receiving a salary as 
distinct from “wages” or “ earnings ;”’ and, inasmuch as 
there is nothing in the Act which shows that a person 
receiving a salary is includea, it would seem that the 
Court of Appeal came to a right conclusion. 

The principle of the Ebbw Vale case was applied in a 
still more recent case. We refer to Bagnall v. Levin- 
stein Limited (23 T.L.R. 165), which was heard on 
December 13th, 1906. In that case a person who had 
been educated ata University in England and had taken 
the degree of Master of Science entered into the employ- 
ment of a firm of manufacturers of dyes and chemicals 
for the term of five years at a salary beginning at £200 
a year and ending at £260 in the fifth year, either of the 
parties being at liberty to cancel the agreement upon 
giving six months’ notice. The chemist was to put atthe 
disposal of the firm the entire results of his work, whether 
they led to improvements in the existing methods of 
manufacture or whether they concerned the production of 
new bodies, and the firm were to pay him a commission 
of 4 per cent. of the net profits of all such inventions, 
improvements or discoveries as should, in their opinion, 
be of sufficient merit to justify a patent being taken out. 
There were clauses in the agreement requiring the 
chemist to keep secret all affairs relating to 
the business) He was employed by the firm in 
sulphur colours, and he had to do certain manual 
labour in connection therewith, He was dressed 
as an ordinary workman, and had to work among 
the chemicals like other workmen. He was paid monthly, 
but his name was not in the wages book. For five-sixths 
of his working time he was in the works, and for one- 
sixth in the laboratory. While so employed he met with 
an accident from which he died. His widow claimed 
compensation under the Act of 1897. The County-court 
Judge held that he was a workman within the Act of 
1897, and awarded compensation. On appeal it was 
contended that the description to be gathered from the 
terms of the contract of service was. not.a description of 
a workman, and a number of cases were cited to show 
that a man in the position of the applicant’s husband 
was not a workman. In particular Simpson v. Ebbw 
Vale Steel Company—supra—was relied on. On the 
part of the widow it was contended that the definition 
above referred to clearly included a person in the posi- 
tion of her husband, and that the Legislature in enacting 
that definition intended to do away with the eftect 
of the earlier cases which put a limited mean- 
ing on the word workman. It was also urged 
that the question was one of fact, on which the decision 
of the County-county Judge was final. The Court of 
Appeal (Lord Justice Farwell dissenting) allowed the 
appeal, holding that the applicant’s husband was not a 
workman. The Master of the Rolls said: “In deciding 
this case, it is necessary to have regard to what the 
deceased man was engaged to do. No doubt it is true 
that a workman is not the less a workman because he has 
acquired academic distinction in science; but the ques- 
tion is—What is the employment for? If a man is 
employed as a master of science for the purpose of bring- 
ing his scientific knowledge and skill to bear on the 
business of his employers, he is not employed as a 
workman. If he is employed for the benefit of his attain- 
ments with a view to his discovering improvements in 
scientific processes, the mere fact that his work involves 
some manual labour does not make his employment that of 
a workman.” Mr. Justice Farwell, however, said: ‘The 
interpretation clause does not say what ‘workman’ 
means, but what it includes. It is clear that manual 
labour is not necessary. I think that this agreement of 
service was an agreement for the employment of a skilled 
workman.” As we have seen, however, this is only 
a dissenting judgment; and it must now be taken as 
authoritatively settled by the Court of Appeal that a 
chemist employed in a factory—an arbeiter-chemiker ag 





he is called in Germany—is outside the scope of the Act 
of 1897. By a parity of reasoning and a fortiori it must 
be assumed that a works manager, a resident engineer, 
or the engineer in charge of a generating station are not 
“workmen” within the meaning of the Compensation Act 
at present in force. 

Let us now examine the Workmen’s Compensation Act 
of 1906 with a view to seeing whether it alters this state of 
things. By Sec. 1 (1) it is provided that “ if in any employ- 
ment personal injury by accident arising out of and in the 
course of the employment is caused to a workman, his 
employer shall, subject as hereinafter mentioned, be 
liable to pay compensation in accordance with the First 
Schedule to this Act.” It is important to notice that the 
Act applies to any employment; its operation is not 
limited to industrial undertakings, or to any specified 
classes of employment. Regard must also be had to 
certain definitions which are to be found in Sec. 13. 
“Employer” includes any body of persons corporate or 
unincorporate, and the legal personal representative of a 
deceased employer. The definition of the term “ work- 
man” merits close attention. It does not include :— 

(a) Any person employed otherwise than by way of 
manual labour whose remuneration exceeds £250 a 
year; or 

(6) A person whose employment is of a casual] nature, 
and who is employed otherwise than for the purposes of 
the employer's trade or business ; or 

(c) A member of a police force, an out-worker, or a 
member of the employer’s family dwelling in his house; 
but, save as aforesaid, it means:— 

Any person who has entered into, or works under a 
contract of service or apprenticeship with an employer, 
whether by way of manual Jabour, clerical work, or other- 
wise, and whether the contract is expressed or implied, 
is oral or in writing. 

The first exception—which we have headed (a)— 
appears to alter the law as laid down in Bagnall’s case. 
If the term, workman is not to include persons employed 
otherwise than by way of manual labour whose remune- 
ration does not exceed £250, it is manifest that the term 
is intended to include any person earning £250 or less, 
howsoever he earns thatamount. The word “ remunera- 
tion” is used instead of wages. Take the case of an 
engineer employed at asalary of £200. If he isemployed 
under “a contract of service” he is clearly a workman 
within the Act, whether his labour is manual or not. But 
is he employed under a contract of service? It is with 
reference to this question that the decision of the Court 
of Appeal in Bagnall’s case is material. The Court there 
held, in effect, that they were bound to construe the 
language of the Act in a popular sense, and that the 
chemist was not a workman, inasmuch as his was not a 
“ contract of service ” in the ordinary sense. Further, it 
is well to note that whereas the Act of 1897 tells 
us what the term workman “includes,” the definition 
clause in the Act of 1906 states what it “ means.” 
If the words “contract” or “ agreement of service,” in 
the Act of 1906, are to bear the same meaning as in the 
Act of 1897, it would seem that the decision of the Court 
of Appeal, if not reversed or varied, will have effect to 
exclude an engineer or other person who, though under 
an agreement of service, occupies a consultative and 
advisory rather than an operative position. But reading 
the Act of 1906 as a whole, we are more inclined to take 
the view that, as applied to that measure, Bagnall’s case 
is not.-good law. In the first place the remarkable 
exception (a) clearly points to the inclusion of persons in 
any employment whose salary does not exceed £250; 
and in the second place it is clearly stated in the very 
first section of the Act that it is to apply to all employ- 
ments. Lastly, itis abundantly clear that, in the new 
Act as in the old, the term workman is not restricted to 
persons engaged in manual labour, for the words now 
are, “whether by way of manual labour, clerical work, 
or otherwise,”’ instead of “‘ manual labour or otherwise,” 
which appeared in the Act of 1897. 

It is not generally permissible to use discussions 
in Parliament in order to elucidate the meaning of 
words used in a statute. It is a matter of common 
knowledge, however, that. it was the intention of the 
Legislature to bring domestic servants and shop assistants 
within the category of workmen. Take the case of a 
steward to a large estate who has a salary of £200. He 
is not engaged in manual labour, he is not a clerk, yet no 
one would be bold enough to deny that he is engaged 
under a contract of service. If he is entitled 
to benefit, why should not. an engineer, who 
has charge of a station, be in the same position? 
Ancillary to the question under discussion, it is interest- 
ing to consider whether the Act will apply to a person 
who is in the service of two or more employers. It is 
clear that it does not apply to “ casual’ employment. 
Hence, an engineer who is consulted from time to time by 
various clients would not be “employed” by each of 
them within the meaning of the Act. But if he holds 
two or more appointments of a permanent nature the 
case is different; he is a “workman” as regards each 
employer. That the Legislature was alive to the possi- 
bility appears from a ccnsideration of the first schedule 
to the Act. It is there provided, by Sec. 2 (6), that 
where a workman has entered into concurrent con- 
tracts of service with two or more employers, under 
which he works at one time for one such employer and 
at another time for another such employer, his average 
weekly earnings shall be computed as if his earnings 
under all such contracts were earnings in the employ- 
ment of the employer for whom he was working at the 
time of the accident. In other words, when compensa- 
tion is being assessed the Court is to have regard to 
the workman’s earnings in all the employments in 
which he may be engaged at the time. 

If the Act will not bear the construction which 
is here suggested, it will lead to an enormous 
amount of . litigation. To decide who is a workman 
under the existing statutes is by no means an easy 
matter, although, having regard to the fact that these 





Acts apply only to certain classes of employment, the 
field of inquiry is to a certain extent delimited. The new 
Act, however, applies to every employment; and if the 
decision of the Court of Appeal holds good the inquiry in 
countless cases must be: “Is the applicant working 


under a contract of service?” There is no logical 
reason why the man who renders the highest form 
of service to his employer—the service begotten of 
education and intellectual capacity—should be deprived 
of benefit, while the hewer of wood and drawer of water 
can prefer a legal claim to compensation. 








MECHANICAL ENGINEERING IN THE UNITED 
STATES IN 1906. 

THE year 1906 has been a marvellous one in the iron 
and steel industries of the United States. The exports 
of the first nine months amounted to £25,400,000, as 
compared with £20,500,000 for the same peiiod in 1905; 
the imports were valued at £4,900,000, as compared 
with £4,000,000. It has been predicted that the exten- 
sive and extendivng use of armoured concrete would 
have an effect in reducing steel production; as a matter 
of fact, it seems to have little, if any, such effect upon 
production as a whole, while in certain lines—such as 
bars and wire, expanded sheeting, &c.—it has caused an 
increase of production. The pig iron production of the 
United States has been doubled in the past eight years, 
and for the first six months of 1906 it amounted to 
12,602,900 gross tons, as compared with 11,163,175 tons 
for the same period in 1905. Great improvements and 
extensions have been made at the principal steel works, 
with powerful engines and the latest developments in 
machinery. Some of these have been recently described 
in THE ENGINEER. The United States Steel Corporation 
has commenced upon an enormous and comprehensive 
new plant, including an entirely new “ model town,” and 
the total cost of this will be about £15,000,000. The 
machinery will be operated entirely by electricity, the 
waste gases from the blast furnaces being utilised in gas 
engines to drive the generators. Even the rolls will be 
thus operated, using reversible three-phase induction 
motors of 6000 horse-power, equipped with fly-wheels 
which deliver their stored energy to the rolls when 
subjected to heavy overload. The motors have an over- 
load capacity of 50 per cent. for one hour, independent of 
the fly-wheels. 

There were 28 blast furnaces built during the year, of 
3,268,000 tons annual capacity; 27 more—2,963,000 tons 
—are to be built, and four old furnaces, of 365,000 tons, 
blown in. This represents 59 furnaces and 6,558,000 
tons, which will be raised to about 7,000,000 tons by 
some other furnaces being rebuilt. There were 21 open- 
hearth furnaces built, of 530,000 tons annual capacity ; 
47—of 1,016,000 tons—were being built, and 30 more 
have been authorised. Two 10-ton Bessemer converters, 
360,000 tons, were installed during 1906, which, added to 
the open-hearth furnaces, gives 3,100,000 tons of steel- 
working capacity, This entire capacity, however, will not 
be available before 1908. 

There has been a heavy and steady demand for rolling 
mill machinery, mainly for existing works and mills. 
Notable among the rolling mill engines were two of 
6000 horse-power each, the main bed-plate of each being 
a single casting of 103 tons. These engines have cylinders 
50in. by 60in. and 78in. by 60in., with 112-ton cast steel 
fly-wheels 25ft. in diameter, and run at 100 revolutions per 
minute. In electric pumping plants of note was that at 
the Ward mine in Nevada, raising 3200 gallons per minute 
against 1550ft. head. The two double-acting pumps are 
run by induction motors, each pump having an 800 horse- 
power motor on its shaft. The use of turbo-generator 
sets is rapidly increasing, and tests of four Westinghouse- 
Parsons 2000-kilowatt units at the Baltimore Electric 
Company’s plant gave the following results :—2696 kilo- 
watts on the brake at full load, 144 lb. steam pressure, 
9°5 deg. Fah. superheat, 27°05in. of vacuum, 1187 revo- 
lutions per minute, 92°25 per cent. generator efficiency, 
13°15 lb. of water per brake horse-power per hour, 
18-5 lb. of water per kilowatt hour. Among engine 
appliances introduced during the year was an indicator 
showing continuously on a dial or scale the horse-power 
developed in the engine cylinder. 

By-product coke ovens are coming more and more into 
use, but their builders recognise that the profitable use of 
these ovens depends on a gradual development of the 
industry so as to keep the output pretty closely down 
to the demand to avoid a sudden reduction of prices. 
The Rainey Coke Company has introduced coke ovens 
of a new design, but not for by-product work. They 
are 30ft. long, with a width of 40in. at one end and 
46in. at the other, to facilitate pushing out the coke. 
There is a reduction in labour by the use of mechanical 
drawing apparatus, and also a saving of two to five 
hours time at each charge. While large coal storage 
plants have been established by many large establish- 
ments, the Western Electric Company has taken the 
notable step of constructing concrete pits or tanks for 
the storage of 14,000 tons of coal submerged in water. 

In Portland cement manufacture a fine-grinding ball- 
mill machine has been put in use, 95 per cent. of the 
product of which will pass a No. 100 sieve, while 77 per 
cent. will pass a No. 200 sieve. One cement company 
has tried lining its rotary kilns with 6in. pauxite bricks, 
and found a wear of only 2}in. after 2808 hours con- 
tinuous service. 

For transporting Texas and California oils across the 
isthmus of Panama, an oil-pipe line 8in. diameter has 
been built by a company operating tank steamers on 
both the Atlantic and the Pacific. The length is 51 miles, 
and the working pressure is 600 lb. to 8001b.; at each 
end is a pumping plant of 25,000 barrels daily capacity. 
A 6in. pipe line 285 miles long is to be built to convey oil 
from West Virginia to Philadelphia; this will cost some 
£200,000. 

A great strike of foundrymen at Milwaukee has led to 




















58 


THE ENGINEER 


Jan. 18, 1907 








a great impetus in the introduction of moulding machines 
in the numerous large foundries of that city, and the 
output of the machines and non-union labourers is from 
80 to 115 per cent. of that before the strike. The union 
moulders wanted moulding machines to be operated by 
them instead of by labourers, and ‘‘ went out” when this 
was refused, but the latter are now turning out more 
work than the moulders did before the strike. 

A feature of the new gasworks at Milwaukee is that 
gas is pumped by gas engines into the feeder mains at 
5in. to 10in. water pressure when the increased consump- 
tion demands. These mains supply the general distri- 
bution system, the pressure in which is reduced to about 
3in. by governors at the connections with the pumping 
mains. The works have a capacity of 5,000,000 cubic 
feet per day, supplying over 400 miles of distribution 
mains, and the gas is largely used in factories for 
annealing and other furnaces, &c. It is also being 
extensively adopted for gas arc lamps in competition with 
the electric light. A different kind of gas pumping 
system is that of the Western Gas Company, which has 
a main piping system serving 25,000 consumers in 
twenty-five towns and villages, with 430 miles of pipe. 
For the long-distance lines the gas is pumped at 30 Ib. 
pressure. 

The use of gas engines of high power has extended 
considerably, and the power station of a new electric 
railway contains three horizontal twin-tandem Allis 
engines of 1500 horse-power, each directly connected to 
a three-phase 25-cycle alternator of 1000 kilowatts; the 
exciter units are also driven by gas engines. The new 
Buckeye gas engine, introduced during 1906, has two 
cylinders, side-by-side driving cranks, set at 180 deg. by 
means of connecting-rods. The trunk pistons have rods 
with crossheads; the crossheads work in cylindrical 
chambers, and serve as air-compressor pistons, the space 
between the gas cylinder and the crosshead forming the 
compression chamber for scavenging. A new device in 
gas engineering is a meter of the rotary type, which is 
adapted for small household meters or large station 
meters. 

Of engineering development in motor cars or auto- 
mobiles little can be said, but mention may be made of 
the introduction of some large lorries for carrying 10-ton 
loads, in which all four wheels are driven by gears and 
flexible shafting from a four-cylinder gasoline—or petro] — 
engine of 45 horse-power. 

The history and development of the locomotive during 
1906 afford material for a lengthy article, but can only 
be briefly touched upon here. The superheater and the 
Walschaerts’ valve gear are being introduced to an unex- 
pected extent; this is specially true of the latter, and 
is due largely to the saving in weight as compared with 
that of the Stephenson motion on very large and heavy 
engines. The 174-ton Mallet duplex engine of the 
Baltimore and Ohio Railway has been followed by some 
177-ton engines of the same type for the Great Northern 
Railway, but while the former was for banking service 
and had all its weight on the twelve driving-wheels, the 
latter are for regular train service, and have a carrying 
axle at each end, with 108 tons on the twelve driving- 
wheels. These huge machines will soon be surpassed 
by some Mallet duplex engines now being built for the 
Erie Railway, which will have the total weight of 
200 tons carried on sixteen driving-wheels ; the cylinders 
will be 25in. by 28in. and 39in. by 28in. A number of 
locomotives is now in service having 12 to 15 tons on 
each of the four or six driving-wheels. This year has 
also seen the first American four-cylinder simple engine, 
this being of the four-coupled bogie type, with all 
cylinders 12}in. by 21lin., and two piston valves. A series 
of experiments as to boiler pressure indicate that there 
is no economical performance justified by pressures of 
over 200 Ib. 

A large number of railway motor cars has been built 
during the year, most of them at railway works, and most 
of them also for experimental work. The use of gasoline 
or petrol engines is most general, but some are operated 
by steam ; in one or two cases the gasoline engine drives 
a generator which furnishes current for electric motors on 
the axles. Several large electric locomotives have been 
built to operate the electrified suburban service—or main 
line service near large cities—of important railways. 
Among these are the double-bogie engines for the New 
York, New Haven, and Hartford Railway, with four 
motors of 250 horse-power, and taking current at 
11,000 volts from the trolley line. Each engine can 
handle a 200-ton passenger train at 35 miles an hour. 

Marine engineering.—During the year ending with 
June, 1906, there were 1221 vessels built, of 418,745 tons, 
the majority of the tonnage being on the Great Lakes. 
In July, however, thirty-two ocean-going steamers of 
132,000 gross tons were under contract or construction. 
In the navy, the fifth battleship of 16,000 tons was com- 
pleted; this was the Minnesota, with engines of 16,500 
horse-power. A few coasting steamers, some of large 
size, have been equipped with steam turbines, and the 
Navy Department is building three cruisers, which will 
have reciprocating engines and two kinds of turbines, for 
purposes of experiment. On the Great Lakes, thirty-nine 
vessels were built, of which thirty-four were bulk cargo 
steamers of 8000 to 13.000 tons cargo capacity. The 
largest of these are 600ft. long, 58ft. beam, 32ft. deep, 
with 19ft. draught for 12,000 tons, or 21ft. with 14,000 
tons of cargo. The J. P. Morgan of this fleet has triple- 
expansion engines of 2000 horse-power, with two Scotch 
boilers, and has carried an actual cargo of 13,500 tons of 
iron ore. The largest wheat cargo was carried by the 
B. F. Jones—870,375 bushels—and this was discharged 
in twenty hours. 

Hydro-electric plants.—These are too numerous to 
mention, and new water-power development projects are 
coming up every day. At Sewall’s Falls there has been 
completed a low-head plant with only 12ft. working head, 
driving vertical shaft turbines of 900 horse-power. At 
the other extreme are the works of the Animas Company 





in Colorado, with a working head of 1000ft; this has 
pipes 5ft. diameter and 2844ft. long—maximum gradient, 
1 in 1—and the water drives Pelton impact or jet wheels 
8ft. diameter. Current is generated at 50,000 volts for 
transmission to mining camps. At the Snoqualmie Falls 
works a new single-wheel vertical-shaft turbine of 10,000 
horse-power has been installed, working under 250ft. 
head. It is 5ft. 6in. diameter, and runs at 300 revolu- 
tions. The water for the plant of the Ontario Power 
Company at Niagara is conveyed through a riveted steel 
pipe or conduit 18ft. 6in. diameter and 1} miles long. The 
power plant to utilise the discharge at the end of the 
Chicago Drainage Canal is nearly completed; here nine 
turbines will drive generators of 4000 kilowatts each, and 
each turbine will have six 54in. wheels in a horizontal shaft, 
the shaft extending through a bulkhead into the generator 
room. In long distance transmission there has been 
completed a 100-mile 60,000-volt line from Otica to 
Ballston, in New York State; instead of poles, steel 
towers are used, 50ft. high and 550ft. apart. 








DEVELOPMENT OF THE FRENCH 
AUTOMOBILE INDUSTRY. 
BO se 
In industrial vehicles France has allowed herself to be 
forestalled by England and Germany, which have both 
now taken a decided lead in this branch-of the industry. 
The long experience of English traction engine builders 
has enabled them to apply their knowledge to the building 
of light steam tractors as well as to the designing of 
steam wagons that fully meet the requirements of users 
who have to deal with heavy loads in comparatively small 
bulk. At the same time, Germany has been obtaining 
equally satisfactory results with the petrol motor, and has 


ment. The interest in the industrial vehicle steadily 
waned, until it appeared as if the French trade was dis. 
posed to abandon it altogether. It was only when the 
importance of the industrial vehicle movement abroad, 
as evidenced by the Olympia Show two years ago, was 
impressed upon the French that they became alive to the 
danger of back-sliding. The Automobile Club started a 
vigorous campaign in favour of the motor wagon, and the 
most noteworthy feature of the past year has been the 
placing of the new industry upon a separate footing, 
instead of regarding it merely as an auxiliary of pleasure 
vehicle construction. 

The revival of interest in industrial automobilism has 
been greatly stimulated by the success of the motor 
omnibuses and cabs which are now running in Paris. Of 
petrol cabs there are some hundreds in service, and, 
judging from the amount of capital being invested in 
these undertakings, the number will before long be 
increased to a thousand or more. Although the profits are 
not very large they are superior to those of horse-drawn 
cabs. With proper management these enterprises are remu- 
nerative, but everything depends upon the arrangements 
made with the drivers, who, in Paris, receive a percentage 
of the takings and are paida fixed sum for petrol. The 
cab company, therefore, does not run the risk of waste or 
extravagant consumption. On the other hand, if the 
driver can economise petrol it is so much to his advantage. 
A still greater success seems to be attending the services 
of motor omnibuses, of which the first line was started 
in June last. Two or three more lines have since been 
opened, and others sanctioned, with the-result that at an 
early date the whole of the lines will be worked 
mechanically. The General Omnibus Company has 
been proceeding very methodically with the trans- 
formation of its lines, starting with those upon which 
horse traction offered the greatest difficulties. The 
first line was St. Germain des Prés to Mont- 
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BRILLIE MOTOR OMNIBUS IN PARIS 


shown that, with suitable design and robust construction, 
the petrol vehicle is capable of dealing with heavier loads 
than were at one time deemed possible. The backward 
character of the industrial vehicle movement in France is 


to be attributed partly to past failures when our neigh- | 


bours endeavoured to supply a demand with motor 
wagons that were necessarily imperfect. Before even 
the pleasure car had developed into a satisfactory 
vehicle makers were impressed with the big scope 
that was opening up for mechanically propelled 
wagons, and the trials that were held at Versailles 
in 1896 saw the beginning of a movement which it 
was expected would develop considerably in the early 
future. It was believed that the wagon was a much 
easier problem than the touring car. That it was 
likely to be in great demand was suggested by the 
number of engineers and representatives of transport 
companies who came from all parts of Europe to see the 
trials. During the next four or five years companies 
were formed everywhere for running services of public 
vehicles. A number of motor wagons were even sent 
out to Senegal to open up communication between 
Kayes and the Niger. Nothing more was heard of these 
wagons. They finally stranded in the desert, when the 
enterprise, which began with a flourish of trumpets, came 
to an inglorious end. In I’rance the various services of 


motor omnibuses that were organised in country districts | 


failed to pay. They were heavy, unreliable, and uncom- 
fortable, and in winter did so‘much damage to the roads 
that the services had to be suppressed. The late M. 
Forestier continued to organise trials of heavy vehicles 
year after year in the hope of encouraging improvements 
in the design of wagons and reviving interest among 
private users; but he secured very little support from 
makers, who preferred the immediate profits obtainable 
from the growing business in pleasure carriages to the 
prospective benefit to be derived from a branch of the 
industry that obviously needed a great deal of develop- 


* No IV. appeared January 11th, 


| martre, with a long continuous up grade on the 
| northern part of the city of about two miles. On this 
| route eleven motor omnibuses replaced thirty-three horse- 
| drawn vehicles. ‘Two other lines of motor omnibuses are 
now running between the northern and southern parts 
| of the city. These lines proved conclusively the value 
| of mechanically propelled vehicles for public transport 
| over the most difficult routes, and more interesting still 
| was the experiment of the company in running a line 
| in direct competition with the Metropolitan. When the 
| underground railway was constructed the company took 
| the omnibuses off the route between the Porte Maillot 
|and the Hotel de Ville, but a few months ago it re- 
| opened this line with motor omnibuses which, contrary 
| to expectations, have been doing remarkably well. 
| While the motor omnibuses do the journey almost as 
| fast as the Metropolitan, the advantage of being able 
| to travel in the open air appeals strongly to the Parisians, 
| who usually show a preference for the omnibus over the 
| underground railway. Nevertheless, the Metropolitan 
| appears to have created a traffic which has become so 
| considerable that it is hardly likely to suffer from the 
| competition of the motor vehicles. On the other hand, 
| there is a sufficient overflow of this traffic to keep the 

mechanically propelled road cars sufficiently busy. Ina 
| word, the motor omnibus is creating a traftic in the same 
way that the Metropolitan has done. When people find 
that they can get from one point to another at a speed 
| averaging 15 miles an hour for a 15 ceutimes fare they 
| begin to see they cannot afford to walk. If the 

motor omnibus may be regarded as the auxiliary 
|of the Metropolitan, especially in the way of con- 
| necting up the different lines, it is believed that 
| it will have a deadly effect upon the tramways which at 
| present run from the suburbs into Paris. The tramways 

inside Paris have always been looked upon with ill-favour, 
| and the way in which the companies and the Prefect of 
Bor: Seine are repeatedly in conflict points to the pro- 
| bability of motor omnibus undertakings being encouraged 
| in their competition with the tramways. Having a great 
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advantage in getting through the traffic more quickly and 
easily, the motor omnibus seems destined to prove a 
formidable rival to the tramways as a means of com- 
munication between the suburbs and the city. ; 

The type of vehicle adopted by the General Omnibus 
Company is one that was selected after a searching com- 
parative test with omnibuses supplied by different makers. 
‘All the chassis are manufactured at the artillery works 
at Havre of Messrs. Schneider and Cie., of Creusot, to the 
design of M. Eugéne Brillié. In its general lines the 
chassis resembles the German Daimler, with transmission 
by a propeller shaft to a differential shaft carrying pinions 
that gear into internally toothed wheels on the driving 
wheels. The four-cylinder vertical engine, developing 
40 horse-power at 800 revolutions per minute, runs with 
a mixture of half:alcohol and half benzol, which is 
employed by the company on account of its greater 
security as well as its slightly lower cost in Paris, where 
the oetroi duties on industrial alcohol have been sup- 
pressed. The clutch is of the Hele-Shaw multiple dise 
type. The wheels are shod with rubber blocks as a pre- 
caution against skidding, but on account of the vibration 
caused by this system of tire the blocks on the front 
wheel are being replaced with smoeth rubber tires, while 
rubber is also interposed between the chassis and 
the body. 

At the Annexe on the Esplanade des Invalides, M. 
Brillié showed that he was fully alive to the advantages 
of the six-wheeled vehicle by exhibiting a chassis of this 
type, and in this he is following up a line of heavy car 
development which was first struck out by the late Colonel 
Renard and M. Janvier, who both proved that the use of 
six wheels overcame some of the difficulties of heavy 
vehicle traction. Alike as regards the prevention of 
skidding, vibration, and undue wear of tires the six 
wheels appear to be fairly effective. So far they have 
only been tried experimentally, but as it is understood 
that the Eugéne Brillié six-wheel chassis is to be em- 
ployed for the larger type of omnibuses which the Paris 
Company is to put into service, there is every probability 
of the six-wheeled vehicle becoming a recognised feature. 
This type is particularly suitable for large omnibuses, 
since the six wheels allow of their being very easily 
handled, and the six points of contact provided dispense | 
with the necessity of employing costly non-skidding tires. 
In the Brillié chassis the central wheels are driven in the 
usual way, and the four end wheels are coupled up for 
steering, an arrangement which allows of the vehicle 
turning round in its own length. The system of springs | 
is such that, whatever may be the inequalities of the road, | 
four of the wheels are always in contact, with the result | 
that there is no jolting of the vehicle. 
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STEAMSHIP ANTICIPATION FOR 1907. 

Tue sacred principles of recent political economy, 
insensible to any romance of the blue ribbon of | 
supremacy, were forced to yield at length to the argu- | 
ment of commercial goodwill. This goodwill ran the risk | 
of sacrifice on the Atlantic at a break-up price had not 
our statesmen turned their back on conventional theory | 
by giving a liberal subsidy to the construction of two new | 
25-knot steamers, Lusitania and Mauretania, designed to 
crush all existing competition, and so materialise the four- 
screw turbine design shown as a model at the St. Louis 
Exhibition. 

Launched on June 7th and September 20th last, they 
should be ready for their maiden performance in this 
year’s season, and the event will prove one of the 
most interesting of the year. 

Designed for a sustained sea-speed of nearly 25 knots 
for 120 hours, it was calculated that the dimensions 
required are S800ft. length and 88ft. beam, with a displace- 
ment of 42,000 tons at 35ft. draught, implying a block 
coefficient 0:6. 

Calculation on the law of mechanical similitude in | 
Froude’s manner shows that about 70,000 horse-power, | 
or 17 horse-power per ton, will be required to maintain | 
the speed stipulated, and the coal supply for 120 hours, | 
estimated at 1°6 lb. per horse-power hour, will be 6000 | 
tons, that is, 1200 tons a day, or 50 tons an hour. 

Allowing one man to trim, and another to shovel the | 
coal at the rate’of one ton per hour, requires 100 stokers | 
on a watch, and with three watches and the engine-room | 
attendants it will be seen that the machinery crew will 
number close on 400, an allowance of one man per | 
180 horse-power, or one man on watch per 540 horse- | 
power. 

The draught of water at the end of the voyage, after | 
Lurning 6000 tons of coal, will have diminished 4ft. and | 
more, due to the consumption of provisions, so that the | 
draught on arrival at the bar will be about 30ft. In 
the present state of the harbour bar it is likely | 
that a start will be made at a draught of 30ft., and | 
35,000 tons displacement, and with 2 horse-power per | 
ton to make the voyage at the speed guaranteed, arriving | 
at the bar with a draught of about 25ft. for the pilot | 
to negotiate. 

To drive 42,000 tons through the water at 25 knots by 
70,000 horse-power implies a resistance of 22 lb. per ton, 
equivalent to an incline of 1 in 100; and this is in 
accordance with experiment and calculation on Froude’s 
law, with the wetted surface new and clean. 

No detail in a design so vast can be Jeft to chance and 
guesswork ; but theory must empioy the law of mechanical 
similitude in calculating the requirements due to an extra 
step required beyond existing construction. 

In previous articles, 1902-3-4-5, it has been shown how 
these calculations can be carried out close enough for the 
designer to settle the chief dimensions required ; and we 
may call attention again to the utility of the graphical 
method of the logarithmic chart, explained January Ist, 
1904. By stretching tenfold the logarithmic scale of 
speed, the various lines come nicely on the page connect- 
ing chronometer hours of a given voyage of, say, 3000 








| a small screw. 
| their efficiency against a long Atlantic swell, where the 





miles, and requisite speed in knots, with length and 
tonnage required, horse-power, coal, revolutions, pressure, 
machinery staff, and so forth. These lines are straight 
on Froude’s law, or the modification by an Admiralty 
Committee, or any other monomial law, like those 
employed empirically in armour-piercing or interior 
ballistics. 

Extrapolation can be carried out for a new departure, 
such as the Lusitania and Mauretania, by a slight pro- 
longation beyond the known performance marked on the 
logarithmic chart of the Kaiser Wilhelm II., Campania, 
and other vessels designed for the mail and passenger 
service at maximum speed realisable. We are not dis- 
cussing now the performance of the recent large steamers 
of moderate speed, Oceanic, Baltic, Amerika, whose 
figures would fall into line in a different position on the 
logarithmic chart. 

The table of the Admiralty Committee—January 23rd, 
1903—gives 52,000 horse-power for a 25-knot steamer, 
probably at 26,000 tons displacement; but a subsequent 
revision showed that so small a design could hardly do 
more thau float the coal and machinery required for a 
diameter of action of 3000 miles, arriving with bunkers 
empty. As it is, all underwater space is sacrificed 
already for this purpose in the present design, which 
appears a compromise between this Admiralty estimate 
and the Froude law figures of 90,000 horse-power on 
50,000 tons displacement, or rather the 26-knot dimen- 
sions of the Committee have been found better adapted 
for a speed of 25 knots, or a little less. 

Fifteen or twenty years ago the popular estimate was 
more sanguine of the speed endurance realisable with 
moderate size; but all such prophecy has turned out 
valueless. Thus an estimate of 35 per cent. more coal to 
raise the speed from 20 to 25 knots, and in avessel 12 per 
cent. shorter than the Great Eastern, is seen now to be 
very wide of the mark. It was equivalent to saying that 
the Campania and Lucania design could be made to 
steam 25 knots for 120 hours, whereas the coal endurance 
at this speed would be reduced to about 80 hours, or 
2000 miles, not enough to make the crossing. 

History records no inventor with the good fortune of 
Mr. Parsons in seeing his ideas adopted on so large a 
scale and in his lifetime too. Mr. Parsons is reported to 
dream, now his anxieties are over, of a wild design of a 
light naval boat of 2800 tons and 80,000 horse-power for 
a speed of 44 knots, so that the water resistance is equiva- 
lent to an incline of 1in 10. If he can allow space for 
700 tons of coal this gives a diameter of action of 540 
miles ; 150 tons would give a radius of action of 60 miles, 
and so we hope to live to see the design adopted for a 


| Newhaven- Dieppe packet. 


No practical difficulty exists now with the turbine of 
increasing the revolutions, and employing finer pitch with 
The old hand is dubious, however, about 


horizontal rush of the water through the screw will be 
liable to vary in percentage as much as the slip, and so 
cause racing. 

Gyroscopic action has been mentioned, as it was in the 
Salisbury accident, as likely to be noticeable ; but with 


| four turbines running in pairs in opposite direction the 


resultant effect on the vessel is neutralised. But con- 
sidered individually the maximum gyroscopic couple 
exerted on the bearings by a turbine rotor weighing 
W tons, with % feet radius of gyration, making N revolu- 
tions a minute, due to the vessel pitching up and down 
through D degrees n times a minute is a force of W tons 
acting across the shipatan arm of Nn Dk? + 523 g feet, 
taking 16,200 + = = 523. 

The voyage is timed always from Queenstown to Sandy 
Hook, as inside the limits of tidal influence ; and so to 
make a real record passage the arrival should be arranged 
for high water, so that full speed can be kept up all across, 
with no need to anchor or slacken speed to save coal; a 
little management on the maiden voyage forthcoming 
would be desirable to secure this ideal condition. 

A longitude difference of five hours is deducted on the 
voyage westward; the 120 true chronometer hours are 
reduced to 115 false hours, so as to make a 25-knot speed 
through the water appear as 25 x 120 + 115 = 26 knots. 
But we have never heard of the longitude allowance 
being added on the return voyage when speed is being 
discussed ; and some impostors go so far as to deduct it. 

The longitude effect is to make the day 25 hours long 
from noon to noon on the westward voyage, and 23 hours 
long coming back eastward. 

The voyage to South Africa keeps closer to a meridian, 
north and south, and the time allowance is not so notice- 


| able, as the change is gradual and not always in the 


same direction. 

We have confined our attention to the engineering 
interest of the steamship question; this is the part 
shirked usually by the journalist in his account of the 
launch, who is too apt to drop into a style of the column 
of gossip for a paper of fashion, full of gush about the 
artist of the saloon decoration, the kitchen department, 
ventilation and sanitation, without a mention of the naval 


| architect, left as anonymous as a cathedral architect of 


the middle ages. A. G. 








EARTHQUAKE IN JAMAICA. 


FoLLow1ne closely upon the terrible earthquakes which 
have recently visited San Francisco and Valparaiso 
comes the news that a similar fatality has overtaken the 
prosperous and enterprising town of Kingston, Jamaica. 
One of the consequences of this earthquake has natur- 
ally been the disorganisation of the telegraph service, 
and at the time of writing the details which have come 
through are none too definite. It seems certain, how- 
ever, that a very severe catastrophe has befallen the 
town, and that it will be long ere it outlives the com- 
bined effects of earthquake, fire, and tidal wave, for 
one report stated that the latter had been expe- 


rienced, though at present this report lacks confirma- 
tion. It is, unhappily, only too certain that, as at San 
Francisco and Valparaiso, fire followed fast upon the 
upheaval of the ground. Indeed, it would appear that 
the fire started almost immediately. As to the effects of 
it, the reports vary considerably. Some state that only 
one-sixteenth of the area of the town has been 
affected, others that half of the houses have been gutted. 
Some messages, again, indicate that practically the whole 
of the business quarter has been reduced to ashes. The 
wharves and store-houses along the water-front have 
evidently suffered severely. Prompt measures were 
taken to stop the spread of the flames, and these 
apparently were more or less successful, though the fires 
kept on breaking out again and again. At the moment it 
is impossible to estimate the damage caused by quake 
and fire. The difficulty is rendered all the greater on 
account of the divergence of the accounts which have 
reached this country. For example, a Reuter telegram 
dispatched from Kingston on Wednesday—two days after 
the accident—stated that all houses within a radius of 
ten miles had been damaged, while the Governor of 
Jamaica, telegraphing to the Colonial-office, only talks of 
“considerable damage to houses in Kingston.” For 
definite news, therefore, we must be content to wait. 
Meanwhile, there is, unfortunately, only too good cause 
to fear that there has been considerable loss of life. 
According to one estimate as many as 1000 persons have 
perished. We can but hope that this number has been 
largely overstated. 

In an interview on the subject of this earthquake which 
the Daily Telegraph’s Sandown correspondent had with 
Professor Milne, the latter said that :— 

The amplitude or range of motion recorded by his instruments 
was somewhat less than a quarter of an inch. In the Valparaiso 
earthquake the movement recorded by them was more than 
double, and in the case of San Francisco three or four times, as 
much. We may, therefore, conclude that, so far as earth move- 
ment is concerned, this earthquake was less than those. 

Asked whether recent earthquakes need cause anxiety 
in this country, the Professor said :— 

We have heard a great deal of earthquakes of late because 
many have had their origin on land and in populated districts, and 
people pay more attention. There is a prevalent belief that in the 
last twelve months the world has been troubled more than usually, 
but this is not the case. Every year the world gives fifty to sixty 
shakings which can be recorded in any part of its surface, but as 
the greater part of them originate in submarine regions or 
uninhabited countries like Central Asia, they attract little notice. 
There are many smaller shocks quite local in their effects. The 
earthquakes lately heard of in Sweden, Norway, and Italy, are 
small disturbances, of which we get some 30,000 per year, or an 
average of one every quarter of an hour. Japan alone records 
1200 shocks yearly. We have had such earthquakes in England— 
in 1884 in Essex, and in 1896 in Hereford—and they happen in 
London, on an average, about once in 200 years. 








SHEFFIELD STUDENTS’ ENGINEERING AND METALLURGICAL 
Socrety.—On the 15th iust., at the Department of Applied Science, 
Sheffield, Mr. A. A. Fordham read a paper on the ‘ Forth Bridge ” 
before the members of the Students’ Engineering and Metallurgical 
Society. Mr. J. Husband, M. Inst. C.E., presided. The lecture, 
which was illustrated by lantern slides and diagrams, dealt with 
the foundations and superstructure of the bridge, as well as with 
the cantilever principle generally. 


RoyaL METEOROLOGICAL SoctEry.—The annual general meeting 
of this Society was held on Wednesday evening, the 16th inst., 
at the Institution of Civil Engineers, Great George-street, West- 
minster. The report of the Council for the past year, which 
showed the Society to be doing a considerable amount of useful 
work, having been adopted, the President, Mr. Richard Bentley, 
delivered an address on ‘‘ Weather in War Time,” showing on 
upwards of three hundred occasions, how greatly the course of 
history was influenced by weather conditions. Often invasions 
were frustrated, or greatly impeded, from the time of the destruc- 
tion of the fleet of Mardonius at Mount Athos, or of Xerxes off 
Eubcea, to the three successive Spanish Armadas threatening these 
islands, the Prince of Orange’s descent upon England, or the 
French invasion of Ireland. Fogs also played an important part 
in history, and were responsible for the deaths of such great 
men as Sir Philip Sidney at Zutphen, of the Swedish King 
Gustavus Adolphus at Lutzen, and of another veteran soldier, 
Marshal Keith of Hoch Kirch. Still, fogs were also turned 
to account. Lord Anson in a single ship loaded with Spanish 
treasure slipped unperceived through the entire French 
Fleet, and the great Duke of Marlborough contrived to get 
his army across the Scheldt in the teeth of the enemy in a 
river mist. Reference was made to the difficulties overcome 
in crossing the snow on the Alps by Hannibal, Napoleon, Massena, 
Souvaroff and Macdonald, and also to the march of Colonel Kelly’s 
Sikhs to the relief of Chitral. The army of Frederick the Grea 
was nearly snowed up at Mollwitz, and Marshal Wade’s actually 
was on one occasion in the Cheviots. Mention was also made of 
the hailstorm which snote Richard the First’s men at Ascalon, of 
the sleetstorms at the battles of Hohenlinden and Eylau, and of 
the savage weather during the memorable retreat from Moscow. 
The important part played by ice was shown by the Swedish army 
on one occasion invading Denmark across the frozen Baltic, and 
by the Russians in 1809 similarly crossing over the frozen sea to 
Sweden ; also the ice inclines in the passes prepared to hinder the 
Hungarians from crossing the Balkans, and the great ice forts 
built by the Austrians in the Tyrol, which could neither be 
clambered up nor shattered, and were proof against all the French 
attacks. The capture of the Dutch fleet by cavalry galloping 
round the ships was due to the exceptionally severe winter of 
1694-5, during which our troops in Flanders suffered so much. 
Another instance of ice in time of war was at the Lake of Tellnitz, 
which was the cause of a tragic episode in the great’ battle of 
Austerlitz. Instances of campaigns carried out at times of 
intense heat were given from the time of the Emperor Julian 
to the recent war in Manchuria—of troops ferishing in 
dust storms, and of mirages in the desert. Some historic 
thunderstorms were also mentioned from the periods of Crecy 
and of Marston Moor to those of the Peninsular. War, and at 
Quatre Bras. Even instances of earthquakes during battle were 
quoted, two of them in comparatively recent times. Wind was 
turned to account from early days by the Moors to surprise a 
fortress, down to the assault on the Royalists at Quiberon. and by 
its power of. lowering the water for the capture of Stralsund in 
the Baltic, and Perekop in the Sea of Azof Many battles, too, 
have been fought during storms from the days of Malmesbury 
and Towton to those of Culloden and Solferino. Two great naval 
victories were gained in the height of the tempest, one by Lord 
Hawke, and one by Lord Rodney. During one storm some 
unhappy nuns on board the fleet of Sir Thomas Arundell were 
thrown overboard by the superstitious sailors, but without averting 





the destruction of the vessels, 
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AN ELECTRICALLY-DRIVEN CYCLE FACTORY. 
No. I1.* 

Tue press shop contains fifty-two Taylor and Challen’s 
presses, ranging from small hand machines to a huge power 
press capable of giving a pressure of 400 tons. One of 
the most interesting details produced is that part of the 
fram2 which forms the casing for the crank axle bear- 
ings, and our illustration—Fig. 7—shows very clearly 


material for tapping to receive the special adjusting 
cups. 

In connection with the working of presses a point which 
requires special attention is that of guarding the tools so 
as to prevent accident to the operator. This has been 
done in a very efficient manner by devices, two of which 
are here illustrated. In the one case—Figs. 8 and 9—a 
vertical frame of woven wirework slides vertically above 
the table in front of the tools. Working with it is a 














Fig. 7—CRANK AXLE BRACKET—SEQUENCE OF OPERATIONS 


the series of operations on all the parts which finally 
form the complete: article. .Some minor operations 
are left out, the total number of them -exceeding forty, 
exclusive of the various annealing operations which take 
place. At the top left-hand corner of the picture will be 
seen the blank which forms the shell of the bracket. It 
is hardly necessary to say that metal of a specially ductile 
nature, and yet of the greatest strength that can be combined 
therewith, is used for this part. Starting from the left 














Fig. 8—PRESS WITH WIRE GUARD 


the first view shows the development of the saddle piece, 
which is placed in position between the two lugs of the 
shell, and is held up by a headed wire passing through 


the two lugs, which also performs the function of closing 





plunger which locks the clutch-operating cam plate. The 
result is that the press can only be operated when the 
guard is closed. Immediately it is slightly raised the 
locking device comes into action, and effectively pre- 
vents the press being accidentally operated while 
the work is being placed under the tools. For the pur- 
pose of illustrating the action of the guard shown in Figs. 
8 and 9,a guide for the vertical rod which carries the 
wedge block has been removed. In order to photograph 




















Fig. 9—PRESS WITH WIRE GUARD CLOSED 


the guard in its two positions the head was pulled down 
by hand, and the cam plate in the illustration in which 
the guard is closed is not in the position it would be when 
the press is working. The machine is fitted with two 


the joint between the lugs. On the right-hand side are | hand levers in addition to this guard, one on each side. 
the two thimbles which fit through the shell of the | That on the right-hand side is depressed to bring the 


bracket, and on to which the chain stays are brazed. | 
Two bushes developed on the extreme left are inserted | 


in the two ends of the bracket, so as to provide thicker | : é 
| lever to be depressed. When the guard is up the wedge 


| piece engages between the cam plate and the side of the 


* No. L. appeared January 11th. 


machine into action, but before this can be done the lever 
on the left-hand side, which interlocks the right-hand 
lever, is pushed outwards, and so allows the right-hand 











press, and prevents the cam plate bemg moved over, 
The action of closing the gate’ draws away the block 
from the cam plate, which, when the lever is depressed, 
is allowed to move over to bring the press into operation, 
It will be noticed in the illustration showing the closed 
guard that it has not moved over to the left-hand; ‘this, 
as previously explained, being due to the fact that the 
press was pulled over by hand. The other guard 
illustrated in Figs..12 and 13 is a steel-hinged plate 
which rises in front of the tools immediately the presg 
starts... Owing to the arrangement of links with 
which it is connected to the ram of the press it hag 
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Fig. 1O—COMBINATION CRANK AXLE 











zac 





a very rapid movement, and immediately the press com- 
mences to make a stroke the guard shoots upward into a 
vertical position and pushes the hands of the operator 
out of danger. 

The space of the Birmingham factory has always 
been inadequate, and night shifts have been the rule 
rather than the exception. Thijs applies more particularly 
to the automatic machine shop, which, during the last 
two years, has, in addition to the ordinary day shift, run 
at night for twenty months, and during the remain- 
ing weeks overtime every week has been made. It is 














Fig. 11—FORK CROWN BUILT UP IN SECTION 


equipped with over sixty of the latest type of complete 
automatic machines, producing hubs, cones, kc. The newer 
machines are all of English manufacture, and it is claimed 
that although more expensive than the American tools, 
their special facilities for increasing the rate of production 
enable them to produce cheaper work. Bracket bearing 
cups are produced at the rate of fourteen per hour, pedal 
cups at twenty-seven per hour, and steering heads and 
adjusting ball races at fourteen per hour. 
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Another illustration—Fig. 14—shows the development 
of the outside shell of the bicycle fork crown. In this much 
deeper drawing is required than in the bracket, so as to 
provide in one with the shell a strengthening piece for 
the fork stem. To the employment of this construc- 
tion is claimed the immunity enjoyed by the Rudge- 
Whitworth Company’s machines from breakages of the 
front forkstem. A section of the front fork is also shown 
in Fig. 11, in which the building up to the shell is very well 
illustrated. It will be perceived that the designer has two 


milled with double cutters, fifty chain wheels all clamped 
together being dealt with simultaneously. The indexing is 
done entirely by hand, but the wheels are milled in large 
juantities at one operation, consequently the cut isa very 
longone. Because of this it has been found that the hand 
actuated dividing head can compete very successfully with 
the more costly automatic dividing apparatus, which, of 
course, would pay for itself if it were necessary to mill 
chain wheels one at a time. There is not sufficient 
margin of profit in cycle production to have beautiful but 


aims in view, one to produce a structurally strong and | costly machinery for “the glory of the thing.” The tools 





of the electric motors is said to produce better work from 
the more intricate forming tools and a larger output ; and 
there is a manifest saving in labour due to the small 
amount of attention which the electric motors require 
compared with that of the several gas engines formerly 
used. The whole of the electrical equipment is very 
complete, and as will be seen from the illustrations, much 
ingenuity has been displayed in the arrangement and 
situation of the motors. The works manager, Mr. 
Pedley, has shown a remarkable amount of skill in the 
adaptation of presses to the formation of the intricate 





Fig. 12—VIEW OF PRESS WITH GUARD 


rigid article, and the‘other to provide large brazing surfaces 
between the shell and the fork: blades, and between the 
stem and the shell. Amongst other articles produced by 
presses, but not here illustrated, are the ball head bracket 
cups, hub cups, chain wheels, practically all the pedal 
parts, with the exception of the cone and spindle, and a 
large number of different brake parts. 

The capstan shop is devoted to articles which by 
reason of the design cannot be treated on automatic 
machines. For example, a large number of capstan 
lathes are engaged in turn- 
ing crank axles. This, like 


IN POSITION 
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must justify their existence commercially. A number of 
machines are devoted to milling the ratchet-like teeth in 
the cranks and in the chain wheel bosses, while the 
grooves which have to be milled in the end of the axles 
occupy others. The grooves, which are eight in number 
in the axles, are milled at the rate of ten to twelve axles 
per hour. The teeth in the crank and chain-wheel 
bosses, which are eight in number, are dealt with 
at the rate of twenty articles per hour. These 
form other cases in which at present the auto- 





many other parts, is a dis- 
tinctive feature of a Rudge- 
Whitworth bicycle. The left- 
hand crank and axle are in 
one piece, and the right-hand 
crank having a method cf 
attachment which dispenses 
with cotter pins, and enables 
the crank and chain wheels 
to be quickly detached and 
exchanged. The illustration 
—fig. 10—shows how the 
several parts are assembled. 
The central boss of the 
chain whee] is produced in 
an automatic machine, and 
the circumference of the por- 
tion which fits in the wheel 
is milled or knurled. After 
hardening it is forced in the 
wheel under a press, the 
hole into which it fits being 














slightly smaller than the 
boss. The hardened knurled 
surface cuts its way through 
the softer material of the 
wheel, and so prevents in a very effective manner the 
turning of the wheel on the boss. 
been pressed home in the wheel, a second operation 
expands or rivets over the chain wheel boss, and effec- 
tively prevents its drawing out of the wheel. In this 
shop are also a number of vertical drifting machines, 
which broach the ratchet teeth of the free-wheels, the sub- | 
sequent machining being done on capstan lathes. 


After the boss has | 


Fig. 44—DEVELCPMENT OF FORK CROWN BOX 


matically operated machines cannot compete with the 
hand-fed tool. In this shop there is a large number of 
special jigs and milling machines for the production of 
such parts as small pawls, &c., and there is also a wide 
range of special drilling machines for drilling and counter- | 
sinking the holes in the spoke flanges of hubs. 

The adoption of electrical driving has resulted in a | 


| considerable saving in floor space; the shops are cooler | 
In the milling shop the teeth of chain wheels are! and cleaner than previously; the more uniform driving | except in the case of a variable speed gear, 


13—PRESS WITH GUARD REMOVED 


and vital parts of the bicycle, thereby reducing the cost 
of production and weight of the bicycle, while sacrificing 
nothing in the matter of safety and efficiency. It may 
with all truth be said that it is largely due to the clever 
work in this direction that the public are now able to 
purchase cycles at little more than half the prices which 
obtained only a few years ago. The average consump- 
tion of electrical energy for the whole works amounts, we 
are informed, to 2500 units per day. 








THE INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW SECTION). 
—Members are reminded that the annual smoking concert of the 
Section takes place in the Grosvenor on Saturday, Febroary 2nd. 
If any members or their friends can assist the committee with 
any items for the programme, they are requested to communicate 
at once with Mr. James Lowson, 10, West Campbell-street, or with 
Mr, E. George Tidd, hon. local sec., 68, Gordon-street, Glasgow. 


THE Tourtnc Motor Car Race.—The regulations governing 
the annual race for the Tourist Trophy have been published by 
the Automobile Club. The race is for the development of ideal 
touring cars, such as are usually fitted with covered bodies and of 
the horse-power required by the ordinary user—as opposed to the 
racing car—and is not necessarily a race between existing standard 
types. The horse-power and, consequently, the speed of the com- 
peting cars are limited by fixing a definite allowance of fuel for a 
given distance. This method of limiting engine power was chosen 
on account of its simplicity. The distance of the race will not be 
less than 250 and not more than 400 miles. The fuel to be used 
will be a petroleum spirit having a specific gravity of 0-715 to 
0-725 at 60deg. Fah. This special Tourist Trophy spirit will be 
supplied for practising purposes should competitors desire to useit. 
For 1907 the allowance of petroleum spirit will be one gallon for 
every 16 miles if the course be in the Isle of Man, and will be an 
equivalent amount if the course be elsewhere. The cars must con- 
form in all respects tothe requirements of the British law. The 
chassis shall have not less than four road wheels, of which the 
driving wheels are not to be less than 36in. in diameter. The total 
load to be carried by the chassis—viz., body, driver and mechanic, 
ballast, spare parts, spare tires, tools, luggage, and provisions, but 
not fuel, water, and oil—is not to be less than 2240 lb. All parts 
which remain after the removal of the above load will be deemed 
to be parts of the chassis. Such ballast as may be necessary to 
bring the total load carried by the chassis up to 2240 lv. must be 
provided by the competitor in the form of lead, securely fixed to 
the floor and back seat boards of the car, and of this weight 224 lb. 
is to be carried on the back seat boards. The body is to be sub- 
stantially constructed, of specified dimensions, and a wind screen 
must be fitted, in accordance with a drawing and specification pro- 
vided by the Club, The number of gears in the gear-box is to be 
restricted to not more than four speeds forward and reverse, 
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SHIPBUILDING AND MARINE ENGINEERING | 


DURING 1906. 
No. I. 


Tue returns, which are now available, of shipbuilding 
and marine engineering work accomplished in all the 
countries of the world during 1906, although scarcely in 
the form of official statistics on which comparisons and 
theories of an elaborate and conclusive character are 
usually based, forcibly exhibit the fact that these 
industries have reached a tidal mark never before 
attained during their whole history. The grand total, 
according to the figures available, reached in round 
numbers 3,353,000 tons, made up by about 2790 vessels, 
the corresponding indicated horse-power of machinery 
reaching 3,158,000, naval as well as mercantile shipping 
being included. Compared with the returns for 1905, the 
figures represent an advance of 400 vessels, 410,000 tons 
and 689,000 indicated horse-power. The following table 
shows in what measure this enormous result was con- 
tributed to by the United Kingdom, the Colonies, and 
foreign countries. 


TaBLe I.—World’s Output of Shipping 

















1906. 
Vessels. Tons. I.H.P. 
Scotland 510 658,830 670,430 
England 882 1,193,880 1,082,350 
Ireland ... 28 149,860 147,200 
U.K. totals ... 1420 2,002,570 1,845,980 
Colonial 110 28,780 18,390 
Foreign... 1260 1,322,450 1,294,280 
2790 3,353,800 3,158,650 
1905. 
Vessels Tons, I.H.P. 
Scotland 412 587,930 566,090 
England 793 1,073 300 819,486 
Ireland ... 30 144,720 116,280 
U.K. totals... ... 1235 1,805,950 1,501,750 
Colonial 64 10,610 5,030 
Foreign... . 1091 1,127,350 962,610 
2390 2,943,910 2,469,390 


The present article is less concerned with statistics 
and imposing arrays of figures — important though 
these are when the subject is considered from the 
commercial or industrial standpoint — than with 
the interesting and significant features of the year’s 
work and progress in respect of their technical or scien- 
tific aspects. This line of treatment commends, almost 
compels, itself on account of there being more than the 
usual confusion and discrepancy in the several unofficial 
—though very enterprising—records presented at the 
end of the year by various journals ; the Glasgow Herald 
in this connection deserving, as in previous years, a 
special meed of praise. Dependent as the compilers of 
these shipbuilding and engineering returns are on the 
statements of the firms themselves, it is not to be 
wondered at that uniformity and accuracy should 
not distinguish every part of the elaborate account. The 
anomalies due to the various meanings of the terms 
“ton” and “horse-power’’ have often been pointed out 
and allowed for, but in spite of earnest efforts to secure 
general uniformity in the figures supplied by firms and 
individuals—and it may also be said districts and 
nations—those appealed to complacently return what 
suits them—usually, of course, what enhances the 
apparent importance and value of their contributions 
to the “world’s work.” In a number of cases firms 
supply figures representing the “registered gross” ton- 
nage by itself, as well as tonnage with “deck erec- 
tions’’ included. The difference in individual cases is 
considerable, and in the aggregate must amount to a 
figure serious enough to upset the detailed deductions 
and minute inferences which the statisticians and 
others consider themselves justified in making. The 
distinction between naval] and mercantile work in the 
matter of tonnage is not always observed, nor is the gap 
between “boat” and “ship’”—steam or otherwise— 
strictly regarded. In the case, too, of not a few firms, 
floating docks and caissons are included in shipping ton- 
nage, and electrical pumping and many other kinds of 
engines are reckoned in with marine engineering. To 
draw fine distinctions. therefore, between the volume of 
one firm’s work and that of another, or compare in 
detail one year’s work with another, is scarcely profitable. 
It is not our purpose in what follows to undertake the 
onerous and, after all, perhaps needless task of criticising 
and revising the returns which, of course, the 
newspaper compiler can scarcely be expected to 
rectify or even challenge. While availing ourselves 
of the returns thus enterprisingly collected by 
papers like the Glasgow Herald and the Newcastle 
Chronicle, it would be idle to affect an accuracy which 
takes account of fractions of a ton in 6000-ton vessels, 
and of every little smack and sailing boat turned out. 
The figures hereafter given are not presented as accurate 
to half a ton or a ton, and the deductions drawn are 
based not so much on single or particular instances as on 
broad general facts. This account too, will have less to 
do with the volume of tonnage produced by individual 
firms, or districts, than with the noteworthy productions 
of the year, and their outstanding technical features, as 
well as the lines upon which development in particular 
classes of shipping is proceeding. The relative condi- 
tion of the industries under review in the several countries 
and districts over fairly representative periods will also 
have some attention. i 

As regards the grand aggregate volume of work accom- 
plished, the year 1906, as has been shown, is ahead of all 
preceding years since shipbuilding became an industry. 
This is certainly so as regards the United Kingdom, and 
it applies also to most of the foreign countries where 
shipbuilding on any considerable scale is carried on. A 


| 


a combination of political and commercial reasons not 
unconnected With the system of bounties, there is a falling 
| off in output as compared with the preceding and other 
| recent years. In Italy and Austria-Hungary a somewhat 
| diminished output is also recorded as compared with the 
| preceding year. The figures for all the countries are given 
in a table later on. 

Dealing, meantime, only with the United Kingdom, 
the following table gives, in round figures, the output of 
the several districts, including outlying ports; we give 
also, for comparison, the output for the previous year. 
The figures given detail the number of vessels, the gross 
tonnage, and the indicated horse-power. In almost every 
case it will be noticed there has been an increased output 
from the districts, and thus 1906 in particular instances 
as well as in aggregate result has broken all records :— 


TABLE I1,—Output from Districts of the United Kingdom. 
ENGLAND. 























1906. 1905. 
Ves. Tons. I.H.P. Ves. Tons. I.H.P. 
The Tyne ... 159 =411,569 375,705 181 338,645 265,227 
The Wear... ... 98 334,572 222.811 101 321,287 189,849 
Tees and Hartle- 

20018 . .. 88 292,344 144,750 75 149,000 
Royal Dockyards 3 47,100 = : - 
Mersey to Solway 85 45,636 105,160 83 77,309 
The Humber 132 37,594 52,280 124 43,980 
The Thames__.... 162 14,736 79,292 140 79,905 
English Channel 142 8,532 47,882 126 13,961 
Bristol Channel 13 1,798 472 10 250 

882 1,193,881 1,028,352 793 1,073,309 819,481 
SCOTLAND, 
The Clyde... ... 372 598,841 606,600 319 539,850 518,547 
The Forth ... 39 17,120 13,825 32 12,918 12,795 
The Tay 27 30,440 31,372 32 25,411 22,950 
The Dee 73 12,429 18,634 29 9,753 11,805 
511 = 658,830 ~—-«46 70,431 “412 587,932 566,097 
IRELAND, 
Belfast 24 148,716 146,200 — 143,470 116,280 
Dublin 3 1,025 —s oe 
Larne ... 1 120 _- 
28 149,860 146,200 143,470 116,280 


The North-east Coast of England—by which is meant 
the district extending from Blyth to the river Tees—has 
again been responsible for a larger output of tonnage 
than any other shipbuilding district in the world. The 
total reached 1,038,470 tons, 17,000 tons of which were 
naval ships. Other English centres, including the Royal 
Dockyards, were responsible for 154,900 tons, of which 
about 71,000 tons were naval ships, the Royal Dockyards 
contributing three vessels of 47,100 tons. The Clyde, as 
a centre in itself—the premier centre it may well 
still be called in various senses—has excelled its 
previous achievements in tonnage production. During 
the twelve months the shipping launched amounted 
to 598,840 tons, or only 1160 tons—the tonnage 
of one small coasting vessel—short of the impres- 
sively round figure of 600,000 tons. In 1901, when 
the shipbuilders of the Clyde launched vessels making a 
total of over half a million tons—thus marking a memor- 
able stage in the development of the industry—it was 
considered by many that this result would constitute the 
record for many yearstocome. Now, five years later sees 
an advance on the previous record of almost 100,000 tons. 
The fact that, in view of this great increase, no Clyde 
firm had a total output of over 63,330 tons, shows that 
the prosperity has been well divided amongst the different 
firms. The other fact that, while in the case of the 
North-east Coast output, the average size of vessel was 
3010 tons, the corresponding figure for the Clyde was 
only 1600 tons affords evidence of the great variety both 
in size and character of the vessels produced. That 
mammoth ships are still the staple product of the Belfast 
builders is evidenced by the fact that the average 
tonnage of the vessels turned out there was 6200 tons. 
Apart from the United Kingdom and British Colories. 
it will be gathered from Table I. that the shipbuilding 
work accomplished in foreign countries was represented 
by 1260 vessels having an aggregate tonnage of 1,322,450 
tons and machinery of 1,294,280 indicated horse-power, 
the corresponding figures for 1905 being 1090 vessels of 
1,127,350 tons and 962,610 indicated horse-power. Of the 
1906 aggregate tonnage, it is significant and instructive 
to learn that as much as 220,000 tons, or 16°4 per cent., 
represented warship tonnage. Subjoined is the table 
before referred to, giving the number of vessels, tonnage, 
and horse-power to the credit of the various countries in 
which shipbuilding is an industry of any consequence. 
Comparing the figures for 1906 with those given alongside 
for the year previous, it will be seen that, unless in the 
cases of France, Austria-Hungary, and Italy, almost 
every country has improved upon previous efforts. 


TABLE III.—Output in Foreign Countries. 














1906. 1905. 
Ves. Tons. I.H.P. Ves. Tons. LHP. 
United States 207 464,671 260,761 146 =368,775 +199,478 
Germany . 361 360,980 326,998 310 312,400 269,200 
Holland . 222 116,192 63.039 196 92,522 51,640 
Japan 137 96,132 190,261 146 47,458 81,305 
France 84 85,348 209,880 78 101,073 190,300 
Norway 76 56,023 38,816 64 52,670 31,962 
Italy... 5D 37,854 66,250 22 58,193 39,180 
Russia 11 25,868 57 935 23 25,985 41,523 
Denmark 16 24,225 14,641 17 17,124 = 10,875 
Austria - Hun- 

gary 42 19,738 39,285 45 27,675 18,970 
Sweden 21 14,697 17,830 14 12.153 25,110 

Spain... 3 9,139 6,5 2 2,861 - 
Belgium 18 6,991 1,860 10 2,034 605 
China 9 4,596 230 20 6,429 2,460 
1262 1,322,454 1,294,286 1093 1,127,352 962,603 


The percentage of foreign-built tonnage relative to the 
world’s aggregate appears from the figures that are 
available, and which are given in Tables I. and III., to be 


and its Colonies the “ Lion’s share” of 60 per cent. ; or 
in figures 2,031,300 tons. From Table IIT. it will at 
once be seen that the United States and Germany are 
each now no inconsiderable competitors with the two 
principal British centres, the Clyde and the Tyne, although 
as rivals to the United Kingdom as a whole, both countries 
are greatly in the rear. The whole output of the United 
States, for example, falls short of that of the Clyde alone 
by as much as 134,000 tons, while Germany’s output is 
short of that of the Clyde by no less than 237,800 tons ; 
an amount which is not very far distant from the round 
figure of quarter of a-million. The relative position of 
foreign countries and British individual districts may be 
seen at a glance from the following statements :— 


Vessels, Tons, LEH.P. 
The Clyde 372 598,840 606,600 
United States... 207 464,670 260,760 
The Tyne 159 411,560 375,700 
Germany .. 361 360,980 326,990 
The Wear : . 98 334,570 222,810 
Tees and Hartlepool 88 292,340 144,750 
Ireland Ae 28 149,800 147,200 
Holland ... 222 116,190 63,040 
a ae 137 96,130 190,260 


The output of the United States is, of course, largely 
if not wholly, for home requirements, the provision of 
tonnage for the Great Lakes alone being a major factor 
in the measure of work accomplished. What the ship 
building industry of the States might be, could the well 
organised “ plants” there be requisitioned for the world’s 
needs, is quite inestimable. At present the sup- 
ply of naval ships, and of mercantile ships for coasting 
and lake services, almost entirely forms the outlet 
for the effort and capacity which are quite equal to 
immensely greater things. The large yards that are 
capable of turning out vessels for the oversea trade are 
comparatively unemployed, and whenever the policy of 
buying from and selling to international customers is 
adopted, the tale of American skill and industry in ship- 
building will not be the comparatively paltry affair it is 
at the present time. 

Of Germany very much the same kind of remark may be 

made, so far as growth in output is concerned; but in her 
case productive capacity is not limited to or restricted by 
home demand. The well-equipped yards and engine 
shops of Germany—not to speak of particular establish- 
ments in other European countries—are even now dealing 
with a large amount of both naval and mercantile 
shipping for ownership outside “the Fatherland.” All 
this considered, in conjunction with the fact of the 
splendid series of high-class Transatlantic liners 
now afloat, which have been built in home ship- 
yards, it is not surprising that the German output 
for 1906 is a considerable advance on that of the previous 
year. In fact,Germany, in the matter of aggregate out- 
put, now overtops the British district of the Wear, below 
which it was ranged in the statement of tte returns of 
the year before. The only other foreign countries 
which, in the matter of volume of output, call for notice, 
are Holland and Japan, and of the latter something will 
more appropriately be said when the technical features, 
and general trend of development of both naval and 
mercantile shipping, are being discussed. 
In the matter of marine engine and boiler output, the 
returns of tonnage generally indicate the state of affairs 
in this connection, but of the engineering branch of the 
subject most will be said when the quality rather than 
the quantity of work done is being considered. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
miralty : 
ENGINEER LIEUTENANTS.—F. W. R. Jose, to the Victory, addi- 
tional, for charge of gunboats and machinery for liquid fuel 
experiments at Haslar and G. W. Baldwin, to the Terpsichore. 
CHIEF ARTIFICER ENGINEER.—F, Drury, Hecla, additional, for 
Zephyr, vice Killick. 

ARTIFICER ENGINEER.--J. Medhurst, Sutlej, vice Smale. 





Ad- 








INSTITUTION OF CIVIL ENGINEERS : GLASGOW ASSOCIATION OF 
StupDENTS.—At a meeting of this body held on the 7th inst. in 
the Institution Rooms, Bath-street, Glasgow, Mr. Donald A. 
Matheson, president, in the chair, Mr. Thomas Muirhead, B.Sc., 
Stud. Inst. C.E., read a paper on ‘‘ Embankments for Impound- 
ing Water.” The paper dealt with the design and construction 
of embankments for impounding streams to form reservoirs. The 
author first treated of the choice of a site for such works, and 
emphasised the importance of making careful investigation as to 
the best materials available for constructional purposes before 
commencing the work. Earthen, masonry, and composite dams 
were described in detail, with special reference to the method of 
construction followed, for the different materials. The failure of 
several dams was described and considered, and the importance of 
the study of such failures indicated. 


INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LocaL SEc- 
TION.—Before the Glasgow section uf the Institution of Electrical 
Engineers at its last meeting, held in the Philosophical Rooms, 
Glasgow, on the 8th inst., Mr. J. T. Bottomley, F.R.3., Glasgow, 
conducted an interesting radium experiment. He described a 
piece of apparatus invented by the Hon. Robin Strutt, F.R.S., 
eldest son of Lord Rayleigh, which he said showed in a very 
remarkable way some of the properties of radium. A pair of gold 
leaves after the manner of a gold leaf electroscope, is hung from 
the bottom of a small tube containing a few grains of bromide of 
radium. The radium tube is supported from the top of the glass 
cover of the apparatus by a little bar of fused quartz, which isa 
nearly perfect insulator. The radium tube itself is coated with a 
pasty solution of phosphoric acid, which makes it conductive. As 
the very active beta ermanation escapes through the walls of the 
radium tube, the alpha radiation creeps down and electrifies the gold 
leaves, which thereupon diverge until they touch two aluminium 
plates on the two sides of the cover, and discharge themselves. This 
action goes on periodically, the leaves being charged and discharged 
in 3} minutes in the apparatus shown. The vessel which contains the 
apparatus is highly exhausted by means of a Sprengel pump, the 
air pressure being reduced to something like the ten-millionth of 
an atmosphere. Dr. Bottomley has set up this apparatus of Mr. 
Strutt’s to find whether after a very long time the activity of 
radium decreascs or disappears. The observations will throw light 








notable exception is the case of France, where, owing to 


about 40 per cent., thus leaving to the United Kingdom 





on the question of whether the period of action of a radium clock 
hecomes longer with time. 
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RAILWAY MATTERS. 


An electric railway is now being constructed between 
Rome and Laurentina, 


AccorDING to the “ Ceylon Hand-book and Directory,” 
1906-7, the Ceylon Governmant Railways have 495 miles of 54ft. 
gauge and 67 miles of 2}ft. gauge. 


Tur North-Eastern Railway is about to construct large 
new sidings at Hull, with accommodation for 2000 wagons, to cope 
with the increased coal tratfiz from that port. 


THE concessionaire for a network of light railways in 
the southern coloniés of Santa Fé has arranged with Belgian 
capitalists to take up the concession, A capital of 20,000,000f. is 
to be employed. 


Tue Argentine Boletin Oficial of November 26th 
notifies the appointment of Don Kristoffer Lund and three 
assistants to carry out surveys for the construction of a railway 
between Serrezuela and San Juan. 


THE Monituer des *Intéréts Matériels, Brussels, states 
that the Roumanian Government will shortly invite tenders for the 
construction of a railway from Bucharest to Craiova, vid Caracal, 
at a cost of about £1,120,000. The length of line will be 
203 kiloms. 


Tue Board of Trade have recently confirmed the Maid- 
stone Corporation Light Railways (Exteosion) Order, 1907, autho- 
rising the construction of light railways in the borough of Maidstone 
and in the rural district of Maidstone, and on the boundary of the 
rural district of Hollingbourne, in the county of Kent. 


A New York syndicate, formed for the purpose of 
building railways in Bolivia, has started work on one line. The 
lines are to cost £7,000,000. Plans have been made for building 
1000 miles, which will furnish four separate outlets to the sea- 
board, through Chili, Peru, the Argentine Republic, and Brazil. 


Tue Gaceta de Madrid of 30th December notifies an 
application by Don Angel de Torrejin. of Jerez de la Frontera, for 
the concession for a secondary railway from Jerez to Arcos de la 
Frontera. One month from the above date is allowed for the 
presentation of other applications for this concession on terms 
more favourable to the Government. 


Tue Mexican Diairo Oficial, of 7th December contains 
a copy of a law authorising the National Railway Company of 
Mexico to construct and work a railway —1-435 metre gauge— 
between the town of Columbia and the station of Jarita, State of 
Nuevo Léon. Five years are allowed for the free importation of 
materials specitied in Article 74 of the Railway Law. 


Tue French Minister of Public Works has brought a 
Bill before the Chamber for again modifying the route of the Paris 
underground line between Mont Parnasse and Montmartre, which 
is now from the Place de la Trinité to pass under the Rue de 
Chateaudun, Fliéchier, Notre Dame de Lorette, Henri Monnier 
and Frochot, the Places Saint Georges and Pigalle, and the Pas- 
sage de |'Elysée des Beaux Arts. 


THe Havana Central Railway Company has con- 
structed a line from Havana to Guanajay in the province of Pinar 
del Rio, a distance of about 27 miles, the motive power being 
electricity. It was opened for freight and passenger traffic in 
November last. The same pees A has a line under construction 
from Havana to Guines, 37 miles, also to be woiked by electricity. 
Both these lines tap districts rich in fruits and vegetables. 





TuE mileage of railways now in operation in China, 
being built and projected, including the railways constructed 
under the Manchurian concession, amounts to about 9000 miles. 
Railways in China have been classed as commercial, political, 
commercial-political, and strategical. They may also be grouped 
according to the nationality of their concessionaires. These wopld 
be Chinese, Eaglish, German, French, Belgian, and Portuguese. 


Art a level crossing of the Lancashire and Yorkshire 
Railway there are, says the Electrician, gates which are now 
opened and closed electrically. ‘The motor employed runs at 
1500 revolutions per minute, and is rated at 2 horse-power. When 
the gates have completed their journey in either direction the 
current is automatically cut off. It is estimated that about two 
Board of Trade units per day will be coasumed, each operation 
taking about 15 seconas. 


AccorDING to the Brazilian Review, the new adminis- 
tration of the Government will prosecute work on new through 
lines north and south, also east and west throughout the country. 
Some of the work is to be carried out by the Ethelberga syndicate, 
composed of London and French bankers, who financed loans for 
the Government in 1904 and 1905, and by the Great Western 
Brazil Railway. The latter is already making preliminary surveys 
between Pesqueria, the terminus of the uld Government line, and 
Tocantins, with the intention of extending ultimately to Arica on 
the Pacific. 


An extension of the Western Railway of Havana is 
under construction from San Juan y Martinez, the present ter- 
minus of their line in the province of Pinar del Rio, to Guane, a 
distance of 234 miles, which, it is anticipated, will be completed 
early this year. During 1905 the rolling stock, both passenger and 
freight, was largely increased, and several large bridges were 
renewed with steel spans. The company has ordered two new 
complete trains Of passenger carriages with a view to initiating a 
double service throughout the entire length of their line, com- 
mencing in March or April next. 


Wits the construction of the proposed railway lines in 
the Philippines, those built and projected having a total mileage 
of between 900 and 1000 miles, it is believed that the agricultural 
and commercial interests of the islands will enter upon a period of 
prosperity such as they have never enjoyed. The backwardness 
of the archipelago in railway building is remarkable. The first 
line, the Manila and Dagupan Ruilroad, 120 miles in length, was 
not opened until 1892, and was the only line in the islands when 
the American occupation took place in 1898, although the archi- 
pelago, with its area of 115,000 square miles, had a population of 
nearly 8,000,000. 


Tse Midland Railway between Derby and Buxton is a 
constant succession of tunnels and bridges. There is a tunnel at 
Milford, between Duffield and Belper, another on entering Amber- 
gate, a third at Lea Hurst between Whatstandwell and Cromford, 
and a fourth between Cromford and Matlock. There are two 
tunnels under the High Tor as Matlock, a seventh tuanel between 
Rowsley and Bakewell behind Haddon Hall, and an eighth under 
Longstone Edge. Two more tunnels, a very short distance apart, 
succeed Monsal Dale; there are two more in Chee Dale; another 
at Pic Tor, near Topley Pike, and a final one in Ashwood Dale— 
in all fourteen—before the terminus at Buxton is reached. 


A VETERAN railway man, Mr. William Teasdale, died 
last week. He was late permanent way inspector on the North- 
Eastern Railway, and had had no less than seventy years’ active 
railway service. almost wholly in the Berwick district. When the 
Berwick and Newcastle line was made, sixty years ago, he was 
closely associated with Robert Stephenson inits construction. He 
took a prom‘nent part in the building of the Royal Border Bridge 
across the Tweed at Berwick, and after its opening by Queen 
Victoria was complimented by the railway directors. Mr. Teasdale 
laid the East Coast line from Belford’to Berwick, and his invention 
of a simple and ingenious gauge is said to have materially lessened 
the cost of the line, 














NOTES AND MEMORANDA. 


Tue number of coal-cutting machines in use in the 
United States is over 9000. 


A TELEGRAPH line across the Sahara Dasert, which is to 
have a total length of nearly 3000 miles, is under construction by the 
French Government. It has been built from the city of Algiers to 
the Oasis of Tuat, and then follows an old caravan trail to Timbuctoo, 
ending on the Atlantic Coast, at the Port of Dakar, in the Province 
of Senegal. 


In the Engineering Record recently Mr. MacFarland 
described tests showing that reinforced concrete columns were 
practically valueless after three hours’ submission to fire at 
1500 deg. to 1600 deg. Fah., whether followed or not by water 
quenching, unless the column had first been fireproofed with solid 
porous tiles set in cement, with metal fabric in the joints. 





Nor less than 370,000,000 pounds of copper wire were 
in use on the numerous t2lephone lines of the Bell companies in 
A‘nerica last year. This year there is expected an increase of 
53,000,000 pounds.- In addition to wire, considerable quantities 
of copper are used in the manufacture of brass for telephone 
instruments and for alloys required in other branches of telephone 
service, 


THE specific heat of gases at constant volume and 
high pressure formed the subject of a contribution to the Philo- 
sophical Society’s ‘‘ Proceedings” lately by Mr. W. A. D. Rudge. 
The author has determined the specific heat of carbonic acid by 
heating the gas in small steel bulbs immersed in a calorimeter con- 
taining paraffin. The value obtained was about 0-45 for a tem- 
perature range of from 36 deg. to 69 deg., when the gas was under 
a pressure of about 480 atmospheres. 


A German publication states that copper can easily be 
detected under the microscope by means of cesium chloride, which 
gives with copper a double salt in the form of handsome red 
crystalline needles or prisms These crystals are observable when 
only extremely small proportions of copper are present. {f much 
cesium chloride be added, yellow crystals form, which become red 
on the addition of a little cuprous chloride. Cobalt somewhat 
affects the distinctness of the reaction; lead and bismuth are 
indifferent. 


THERE are at present twenty-two ships being built for 
the United States navy, as against thirty-twoa year ago. During 
the past year the following warships have gone into commission :— 
Battleships Virginia, Georgia, New Jersey, Rhode Island, Con- 
necticut, and Louisiana; armoured cruisers Tennessee and 
Washington ; protected cruiser Milwaukee, steel training ship In- 
trepid, and torpedo boat Goldsborough The twenty-two ships 
under construction represent a displacement of 216,058 tons, 
horse-power of 299,000, and a monetary value, exclusive of armour 
and armament, of £11,159,320, 


THE annual report which the Labour Co-partnership 
Association has just issued contains statistics showing that for the 
year ending June last, five gas companies allotted £53 250 amongst 
7200 workmen as their share of profits quite over and above the 
ordinary standard wages. Since the establishment of these 
schemes—the earliest was started in 1889—£396,500 has been 
divided by gas companies amongst their workpeople who are 
encouraged to let the profit accumulate instead of withdrawing it 
in cash. To-day these employés hold £368,500 invested in the 
shares and deposits of these companies. 


AFTER an accident to a fly-wheel in a large European 
electric station the superintendent designed and had constructed 
a fly-wheel of wood which has a diameter of over 35ft. and a rim 
width of 10f«. The thickness of the rim is about 12in., and it is 
made up of 44 thicknesses of beech planks, with staggered joints. 
The boards were glued together and then bolted. The inside con- 
sists of a double wheel, the 24 spokes of which are fastened 
to two hubs. Spokes and hubs are of cast iron. The wheel is 
operated at 76 revolutions per minute, which corresponds to a 
peripheral speed at the rim of 139ft. per second. 


A PAPER was read recently before the Physical Society 
on ‘‘ The Electrical Resistances of Alloys,” by Dr. R. S. Willows. 
Lord Rayleigh has given a theory intended to account for the 
high resistance of alloys compared with that of the constituent 
metals. The author attempts to put this theory in evidence by 
measuring the resistance of an alloy with direct, and also alter- 
nating currents. At the instant of reversal of the latter the back 
electromotive force will assist the external electromotive force, 
and hence more current will pass, i.¢., the resistance will apparently 
be reduced. No spurious resistance could be detected. A minimum 
accuracy of 0-02 per cent. is attained. 


A German patent has been granted for a new process 
for spinning artificial threads made from cupric oxide and cellulose, 
and knitting the fabric for the mantles in the ordinary way. 
These mantles are subsequently impregnated with the thorium 
salts, and after drying are placed in a bath of ammonia, or 
hydrogen peroxide. This last bath is the essential point of the 
invention, as it converts the previously soluble salts into insoluble 
compounds—/.e., hydroxides. Since hydrogen peroxide only 
transforms the salts of thorium into an insoluble state, it is neces- 
sary to make use of a cerium bath, after the hydrogen peroxide 
treatment, in order to give the mantles the necessary 1 per cent. 
of ceria. 


Tue Brass World of America recommends the use of 
steel balls for polishing small wares in the tumbling barrel. Balls 
hin. diameter are suitable for this object, and several thousands 
may be used for a moderate-sized“ barrel with advantage. The 
horizontal tumbling barrel is the best type to use, and for a lubri- 
cant the author of the article reccommends soap, but it must be of 
a high quality, as ordinary laundry soaps corrode the work. Olive- 
oil soap is probably the best that can be used. The barrel con- 
taining the balls and the work should be run in a water-tight 
tank holding the solution. Fifty revolutions per minute are stated 
to be a good speed, and about four batches of work per hour can 
be dealt with. 


Gas engines have been very successfully experimented 
with byjthe Boston Elevated Railway Company in the driving of 
dynamos. According to the Street Railway Journal, one of the 
stations, having a capacity of 700 kilowatts, has been in continuous 
operation long enough to afford interesting figures. For four 
months, and working under severe conditions, a kilowatt hour on 
an engine load factor of 74 per cent. has been obtained with 
1-45lb. coal. A test of 30 days’ duration, when the plant was 
running 16 hours a day and using Pocahontas coal, gave a some- 
what lower average—1l-31lb. per kilowatt hour. Taking into 
account all considerations, the fuel economy of the plant corre- 
sponds to that of a steam plant giving a kilowatt hour on about 
12 lb. of steam. 


Tae surveying work on the north tube of the twin 
tunnels from the battery, in Manhattan, under the East River, to 
Brooklyn, has been very accurately conducted, in spite of the 
difficulties due to curvature, locks, and bulkheads. We learn 
from the Engineering Record that on December 7th, when the two 
shields of the north tube were about 90ft. apart, the advance of 
the Brooklyn shield was stopped and an extra heavy 6in. wrought 
iron pipe was started near the bottom of the shield towards that 
working from the Manhattan side. When it emerged at the 
Manhattan shield it was not truly on the centre line, but was 
straight enough to see through, and was only an inch or two out 
of level. The lines and gradients were checked by means of the 
pipe, and were found to practically coincide. 











MISCELLANEA. 


An order for 4000 motor cabs for a London company is 
reported to have been placed with a we'i-known firm of French 
manufacturers. 


Tue Journal de St. Petersbourg states that a company 
has been formed in St. Petersburg with a view to constructing a 
coal elevator in that port. 


At the March meeting of the Institution of Automobile 
Engineers Mr. Percy Martin, managing director of the Daimler 
Motor Company, has promised to read a paper on ‘‘ Works 
Organisation.” 


Tue traffic on the Kaiser Wilhelm Canal has reached a 
total of 34,150 vessels, with a gross registered tonnage of 
6,025,000 tons, during the course of the year 1906. The receipts 
for dues were £146,500. 


Tue Diario do Governo of 22ad December contains a 
copy of a law authorising the municipality of Horti, in Portuzal, 
to contract a loan of about £16,659 for the p-ovision of a service 
of drinking water in that town. 


Tue Moniteur des Intéréts Mitériels (Brussels) states 
that tenders will be opened on 1st February at the municipal 
offices, Porajevalz, for the construction of a canal to connect the 
river Morava with the Danube, passing through Porajevalz. 


Tue builders’ overhaul of the Canard turbine liner 
Carmania at Liverpool, after her twelve months’ service, has been 
completed. We are informed that the results of th2 investigation 
and overhaul proved most satisfactory, the turbines being found 
in splendid condition. 


Last Friday afternoon, during the launching of a new 
steamer on the Tyne by Messrs. R. Stephenson and Co., the newly 
launched vessel collided with the famous Turbinia, which was 
moored at Messrs. Parsons’ works, Wallsend, with the result that 
the latter was badly damaged. 


Tue text of a Bill has been published to enable the 
Municipal Commissioners of Singapore to borrow 8,145,410 dols. 
for the construction of waterworks, to be divided as follows :— 
650,000 dols. for the extension of filters, 3,834,460 dols. for Kalanz 
reservoir and land, and 3,660,950 dols. for Selitar works, 


Tue Admiralty have decided to spend a considerable 
sum in adding to the docking accommodation at Portsmouth. A 
new lock capable of taking ships of the Dreadnought type is to be 
built, the site chosen being where the coaling depét now stands. 
It is expected that the building of the lock will begin about next 
March. 


A copy of a project of Law to be submitted by the 
Ministry of Fomeato providing for the expenditure of about 
£436,636 on the c »mpletion of the construction of the Aragén and 
Cataluna Canal has been published in the Gaceta de Madrid. It 
is proposed to provide for the exp2nditure of 4,000,000 pesetas in 
the estimates of 1907, 1908, and 1909. 


Tae United States engineer-in-charge of the Sault Ste. 
Marie canals reports for the season of 1906 that 51,751,080 tons of 
freight passed through these waterways. Last year the corre- 
sponding total was 44,270,680 tons, showing a gain of 
7,480,400 tons, or 17 per cent. Every leading item, except lumber 
and building stone, shows a gain in favour of 1906 compared with 
1905. 





Tue Supreme Court of Indiana has reversed a decision 
of a lower Court by which a workman employed by a steel 
company secured damages of £500 because he was scalded by 
steam turned on a boiler while he was inside cleaning it. The 
Court held that the company was not shown to be to blame for the 
steam being turned on, and that it might have been due to the 
fault of a fellow-workman, for whose acts the company was not 
liable. i 


A SCHEME has been prepared for supplying water to 
Accra from the Adjementa Valley, in the neighbourhood of Aburi, 
on the Gold Coast. It was anticipated that the carrying out of 
this scheme would have been commenced during the year 1906, 
but the prolonged drought of the last three years has caused 
doubts to be felt as to the sufficiency of the original scheme, and 
a special expert is to inquire into and report on the whole subject, 
after personally examining the various sources of supply. 


Tue Matin published this week the rules of the aéro- 
plane race which is to take place on July 14th, 1908. All the 
machines which start, without distinction of name or of form, but 
of French make, will be admitted as competitors. Whatever may 
be the meteorological conditions on the date arranged, they will 
have to travel from the offices of the Matin in Paris to the office of 
the same journal in London within a maximum period of twenty- 
four hours, using only their own means of propulsion. The winner 
of the race will receive a prize of 250,000f. 


AT a meeting of the Southampton Harbour Board on 
Tuesday, the London and South-Western Railway Company’s 
scheme to extend the facilities of the port of Southampton by the 
construction of the deepest wet dock in the United Kingdom was 
considered. The company’s p'ans provide for the reclamation of 
a portion of the river Test, to enable them to make a new dock 
sufficiently large to accommodate the largest liners afloat. The 
Board unanimously gave its consent to the South-Western pro- 
posals, subject to provisions for the protection of the Board’s 
interest and to the consent of the Southampton Corporation being 
obtained. 


THE pipe line from the wells on the Caspian at Baku to 
the Black Sea at Batum has been but recently completed, although 
it was begun about ten years ago. Fora long time it extended 
only 140 miles eastward from Batum, the oil being collected from 
the wells at Baku by local pipe lines and delivered to tank cars on 
the railroad at stations close by, hauled thence some 400 miles 
and then transferred to the great pipe line for conveyance to 
Batum. Theline is now about 550 miles long, and is estimated to 
be capable of passing about 400,000,000 gallons of oil year'y, 
which is about twice as much as the quantity which it is expected 
to use at present. 


Accorp1nG to the Board of Trade Journal, the British 
Consul at Stockholm has forwarded some particulars respecting the 
manufacture of an artificial rubber. It is understood that this 
new product cannot withstand damp, and therefore could not be 
used for purposes which would bring it into contact with 
moisture. Its price is said to be considerably lower than that 
of nataral rubber. Particulars may be had at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
E.C., where samples of various articles—gas pipes, change mats, 
carpet protectors for chair legs, &c.—manufactured from the 
artificial material may be seen. 


Tue Admiralty have directed that a quantity of 
pneumatic machines, which were procured at Pembroke yard to 
replace others that were sent to Lundy Island for use during the 
salvage operations on the wrecked battleship Montagu, are to be 
despatched to Devonport Dockyard, for use in building the 
new battleship Temeraire, of the Dreadnought class. This transfer 
is ordered because additional machines are urgently needed at 
Devonport in order to-permit of the construction of the ship being 
advanced with the necessary rapidity, and there will be no funds 
available previous to April lst, when the next financial year com- 
mences, to purchase new ones. Some of the machines are not at 
present in use at Pembroke. 
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CONSTRUCTION OF THE QUEBEC CANTILEVER BRIDGE 
PHENIX BRIDGE COMPANY, PHCENIXVILLE, PA., ENGINEERS 
( For description see page 54) 





Fig. 7—-SOUTH ANCHOR ARM, BEGINNING OF WORKING SEASON, 1906 
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Fig. 8—-CONDITION OF WORK AT THE END OF WORKING SEASON, 1906 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, Seilergasse 4, Vienna. 
CHINA.—KELLY AND Wa su, Limirep, Shanghai and Hong Kong. 
FRA NCE.—Boyveau & Cugvitet, Rue de la Banque, Paris. 

Cuapecort & Crx., Rue Dauphine, 80, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocxuaus, Leipzic; A. TwritmEvER, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome; Bocca Frergs, Turin. 
JAPAN.—KELLY AND Wa su, Limirep, Yokohama. 

Zz. P. Maruya AnD Co., Tokyo and Yokohama, 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 

85, Duane-street, New York; SusscripTion News Co., Chicago. 
g, AFRICA.—W. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 

CentrRaL News Acorency, Limirep, Joh burg, C 

Durban, &c., and at all their Bookstalls, 
R. A. THompson AnD Co., 28, Risbeck-street, Capetown. 
J. C. Jura anp Co., Capet , Port Blizabeth, Joh b 
Bast London, Grahamstown. 
AUSTRALIA.—Gorpon AnD GotcH, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 
A. THompson anD OCo., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gorcn, Cuba-street Bztension, Wellington, 
and Bedford-road, Christchurch. 

Urpron anp Co., Auckland; Craia, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1JAYARTNA AND Co., Colombo. 
JAMAICA.—So.igs anp Cock1na, Kingston. 
SPRAITS SETTLEMENTS.—Kg iy anp Waxsu, Lruirep, Singapore 
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SUBSCRIPTIONS. 


Tux EsNciIneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, 1f preferred, he 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


C.iotuH Reapina Cases, to hold six issues, 2s 6d. each, post free 2s. 10d. 


If credit oceur, an extra charge of two shillings and sixpence per annum 
will be made. 

F reign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tae Encinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue Encinrer, and 
accompanied by letter of advice to the Publisher. 


Tun Parer Corres. Tuick Parer Copies. 


Half-yearly .. £0 18s. Od, | Half-yearly £1 Os. 3d. 
Yearty 1. oe £1 16s, Od.| Yearly .. .. £2 Os. 6d, 
(The difference to cover extra postage.) 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’’ 
Telephone—No. 13352 Central. 





TO CORRESPONDENTS. 





&&@ = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received Ly us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


a All letters intended for insertion ia Tuk ENGINEER, or containing | 
| with these only. We may take as an example of 


questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

“ar =We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F. W. L. (Lincoln).—The reports can be obtained from the offices of the 
Engineering Standards Committee, 28, Victoria-street, Westminster. 
W. N.—We can only suggest that you apply to the American Society of 
Mechanical Engineers, 27-29, York-road, Baltimore, M.D., U.S.A., 

or 12, W. Thirty-first-street, New York. 

J. W. R.—Whatever branch of engineering you take up it is necessary to 
go through some practical training. Your first step should be to get 
an epgagement of some kind in a works, preferably in the shops them- 
selves, whence you must work through to the drawing-oflice. Write 
to a number of firms and ask them if they have any opening, or call on 
them if vou can. 

O. G. B.—There are numerous patents for cab signals much on the same 
lines as yours, One of the great difficulties is that the contact pieces 
on the engine, brushes in your case, are rapidly destroyed hy the shock 
with which they strike the fixed contact. Your idea has the good 
feature that it gives an indication when the signal is at safety as well 
as when it is at danger. 

A. B. (Brighton).—(1) If you refer to the electric express line from 
London to Brighton, we believe the scheme has been allowed to drop. 
The electrification of part of the London, Brighton, and South Coast 
Railway—the South London line—is being carried out by the company, 
the engineers being. Kincaid, Waller, Manville and Dawsop, of West- 
minster. (2) You will find the names of the directors and chairmen of 
all the principal English railways in the ‘‘ Directory of Railway 
Officials,” publ*shed at 3, Ludgate-circus. 


INQUIRIES. 


WIRE BRUSHES. 

Sir,—We should be obliged if any of your readers could tell us where 
wire brushes can be procured. Wht we want are brushes similar to 
those used for tube cleaning, but made of wire of better quality. and 
much more strongly fixed in. M. anv W. 

January 16th, 








MEETINGS NEXT WEEK. 





Roya InstiTuTIon oF Great Britarn.—Friday, January 25th, at 
9p.m., at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Guildhall 
Library,” by Mr. Charles Welch F.S.A. 

InstituTION OF ELectricaL ENGINEERS: LrEeps LocaLt Srcrion.— 
Thursday, January 24th, at 7.15 p.m., at the University, Leeds. General 
meeting. Paper, ‘‘Gas Engines and Suction Gas Plauts,” by Mr. Hugh 
Campbell, M.1.M.E., A.M.1.E.E. 

Society or Arts.—Wednesday, January 23rd, at 8 p.m., at John-street, 
Adelphi, London, W.C. Ordinary meeting. Paper, ‘‘The Panama Canal, 
the Lock Canal Type and the Straits of Panama Type,” by Philippe 
Bunau-Varilla, formerly Chief Engineer of the Panama Canal Company. 

Tue InstiruTiIon or EL LecrricaL EnGcingers.— Thursday, January 
24th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Ordinary general meeting. . Paper, ‘ Investi- 
gations on Light Standards and the Present Condition of the High- 
voltage Glow Lamp,” by Clifford C. Paterson. 

Tue Instirution or Crvit ENGINEERS: NEWCASTLE-UPON-TYNE ASSO- 
CIATION OF STUDENTS. — Thursday, January 24th, at 7.45 p.m., in the 
Lecture Theatre of the North of England Institute of Mining and 
Mechanical Engineers, Neville Hall, Neville-street. Paper, ‘‘ The Exten- 
sion of a Graving Dock on the Tyne,” by Mr. Edward Box, A.M. Inst. C.E. 

PuysicaL Socrety or Lonpon.—Friday, January 25th, at 5 p.m., at 
the Physics Laboratory of the Royal College of Science, Imperial Institute- 
road, South Kensington. Papers: “The Strength and Behaviour of 
Brittle Materials under Combined Stress,” by Mr. W. A. Scoble. “A 
Spectrophotometer,” by Mr. F. Twyman. ‘‘Photographs of Electric 
Sparks,” by Mr. K. J. Tarrant. 

Tse InstirvTion or Crvi. Enorngrrs.—Tuesday, January 22nd, at 
8pm., at Great George-street, Westminster, S.W. Ordinary meeting. 
Paper for discussion, ‘‘Internal Combustion Engines for Marine Pur- 
poses,” by James Tayler Milton, M. Inst. C.E. Friday, January 25th, at 
Sp.m. Students’ mecting. Paper, ‘ Alternating current Commutator 
Motors,” by C. A. Ablett, Stud. Inst. C.E. 





PUBLISHER'S NOTICE. 


If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he »ill oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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Locomotive Economy. 


No subject is more freely discussed at odd times 
and seasons in the correspondence columns of tech- 
nical journals than the economy of locomotive 
engines. It is a noteworthy feature of this corre- 
spondence that it is written almost entirely by men 
who have no professional interest in the subject. 
They are not called upon to design, or construct, or 
do; their mission is to criticise. There is no par- 
ticular objection to this; but the fact affects the 
value of the correspondence. A man who does 
much railway travelling, and keeps his eyes open, 
can learn a great deal. The literature of the loco-" 
motive is large, and he can read much. There is no 
reason why the amateur should not do good service, 
but he is hedged round with difficulties. He is 
liable to commit mistakes, to lose the sense of pro- 
portion, and to make statements which are regret- 
table, and might have been avoided by exercising a 
little care. The fact seems to be that the news- 
paper critic of locomotives and railways is always 
obsessed by some particular theory, dominated by 
some particular belief, and forms the conclusion 
that locomotive superintendents or designers of 
locomotives are prejudiced or.ignorant because they 
have not long since seen with the ‘critics’ eyes. 
The worst, feature of their criticisms is that they 
decline to back up their arguments with facts, or 
they advance as facts statements which either do 
not apply to the cases named, or apply in a way 





which is far from being that predicated. All this is 
regrettable. In the present day those who under- 
take to criticise the policy of professional men 
should in the first place master all the facts, and in 
the second, having first set them forth, should then 
suggest reforms. 

Nothing will be gained by giving names. We 
have to deal with arguments and statements, and 


what locomotive criticism should not be, a long 
letter which appeared in our last impression on 
“ Locomotive Economy.” The first step the writer 
should have taken was to supply a definition of the 
word “economy ;”’ failing this definition we are in 
the clouds. Our correspondent ought to know that 
the true definition of economy covers a very wide 
range. Broadly speaking, that type of engine which 
does the most useful work in a year for the smallest 
outlay is the most economical. So far as we can 
gather, our correspondent assumes that the only 
test of economy is the consumption of fuel. But 
the man who has the supply of haulage on a great 
railway on his hands knows what our correspondent 
apparently does not know, that coal is but one 
out of many items to be charged against the 
engine. But even on this subject our regular cor- 
respondent is out of touch with facts. No main 
line traffic was worked during the seventies with 
18 lb. of coal per mile or anything like it. Possibly, 
amongst the most economical express traffic 
ever worked, so far as coal per mile is concerned, 
was that carried on by the late Patrick Stirling’s 
8{t.-wheeled engines working the traffic between 
King’s Cross and York or Leeds. With 180 tons 
behind the tender, these engines have burned only 
27 lb. per mile, including lighting up. Similar work 
has been done on the Midland with 28 |b. of coal. 
But no statement about fuel consumption is worth 
the paper on which it is written unless it is accom- 
panied by a setting forth of the weight of the train 
behind the engine and the speed. The lack of this 
information ruins our correspondent’s argument, 
which is simply that in 1870 et seq. express traffic 
was conducted in this country with an expenditure 
of 18 lb. per mile, or “‘ one-half the modern consump- 
tion.” Again, it is obvious that our correspondent 
knows absolutely nothing of the tabulated figures 
which are supplied half-yearly by every railway board 
of directors to every other board of directors. These 
tables are strictly confidential. We can assure our 
readers, however, that they effectively demolish the 
argument that directors are kept in ignorance by 
locomotive superintendents. 

So far as we can ‘understand our correspondent, 
he holds that the compound engine should be used 
in this country to the exclusion of all others. The 
direct answer to this is that for many years the com- 
pound system has been carefully tried in this country 
on a large scale, and that for express traffic it has not 
been found to possess any advantages which com- 
pensate for its disadvantages. At slow speeds it 
burns less fuel per mile when running than does 
the simple engine. Whether the saving pays for 
the extra complication remains an unsolved pro- 
blem. At high speeds there is no saving. We 
cannot do better than refer our readers who wish 
for enlightenment to the Report of the Pennsylvania 
Exhibition Commission on Locomotive Tests and 
Exhibits. They will find that the general result 
was that for simple freight locomotives at low speeds 
the fuel consumption was not less than 3-5 |b. nor 
more than 4:5 1b. per dynamometer horse-power per 
hour. At high speeds they burned 51b. The com- 
pound freight engines burned at low speeds from 2 lb. 
to 3:7lb.; at high speeds, 3°2]b. to 3°61b. per 
dynamometer horse-power perhour. Fourpassenger 
compounds tested burned 2-2 lb. to 51lb. per hour, 
the consumption always increasing rapidly as the 
speed increased. The best results were got with 
the De Glehn engine at 80 revolutions per minute. 
We cannot find in these figures anything very 
conclusively in favour of the compound system for 
passenger engines. 

But the best way, and the really instructive way, 
of dealing with the whole question admits of being 
easily stated. Let our correspondent suppose that 
he is suddenly put in the possession of, say, the 
Great Northern Railway, from King’s Cross to 
York, with unlimited powers, and then tell us in 
detail, not only what changes he would make in 
the conduct of the traffic, but why he would make 
them. The weight and speed of the trains are 
supposed to be fixed for him by the traffic manager. 
Our critic must, of course, begin with a detailed 
statement of all the existing conditions. He must 
tell us what the locomotive expenses of all kinds 
really are now, and be must be in a position to 
prove, from authentic figures, ‘that a substantial 
reduction in locomotive working expenses per mile 
will be secured by his policy. Nothing would at 
tks present moment be more interesting than the 
enunciation of a scheme which is intended to 
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effect a radical reduction in working expenses. Our 
correspondent shall be at liberty to scrap all the 
engines on the line, and replace them, as by a stroke 
of a fairy’s wand, with just the locomotives that he 
is prepared to prove from existing figures are better. 
But the new engines must be paid for, and the 
interest on their cost, as well as that for repairs, 
&c., must be included in the working expenses. It 
must, moreover, be clearly understood that mere 
expressions of opinion shall be rigidly excluded. 
If, for example, he holds that four-cylinder com- 
pounds are to be used, then he must give figures, 
not opinions, to prove that he is right. We ask 
here for nothing more than we assume from his 
own pen, our correspondent is able to supply. It 
is difficult to imagine, at all events, that any man 
would write as he has written who values his repu- 
tation for common sense, and yet is ignorant of the 
most important details of his subject. The time 
for reticence on his part has passed. He has not 
hesitated to bring heavy charges against men in 
most responsible positions, and the least his readers 
can expect is that he shall substantiate them by 
definite figures, or honestly withdraw charges 
which he cannot substantiate. 


Petroleum as a Fuel on a Small Seale. 


For more than thirty years earnest workers have 
endeavoured to utilise petroleum on a large scale as 
a fuel. It is well known that they have secured 
only moderate success. Much more recently the 
attempt has been made to attain the same object 
on quite a small scale. The general result has not 
been different. We have an exceedingly inflam- 
mable liquid with a very high calorific value to 
burn. To all appearance it is just the right thing 
for making steam, yet all that has been done with 
it only serves to prove that much more remains to 
be done. The facts are curious. It is not often 
that conditions so tempting should nevertheless 
baftle the chemist and the engineer alike. 

At the outset it may be admitted that there is no 
difficulty in making steam with petroleum—in a 
way. In Russia, for example, there is in use what 
may be termed a cascade furnace; crude oil is 
admitted at the top, and runs down a series of trays, 
the burning oil falling through a stream of air 
from one tray to another. There is at least a score 
of more or less crude devices of this kind which 
all result in the burning of the oil, and the produc- 
tion of denseclouds of most filthy, greasy smoke. Then 
we have the more refined accepted methods, some 
seventeen in number, by which the oil is broken up 
into spray by a blast of air or superheated steam. 
Under accurately determinate conditions nothing 
can be better than the results. The unfortunate 
circumstance is that the requisite conditions can- 
not be uniformly secured. A peculiarity of liquid 
-fuel is that the burning of it is really a very compli- 
cated chemical process, all the details of which 
have to be carried out with minute care, and, 
failing this the combustion is always incomplete. 
Nothing analogous tothis attends the burning of coal, 
or coke, or solid fuel of any kind. As an example 
of what we mean, let us take the case of a locomo- 
tive engine fired with astatki. Two jets of pulverised 
oil are sent into the furnace. That part of the fuel 
which is not burned in traversing the 6ft. or 7ft. length 
of the box impinges on a fire-clay slab, is thence re- 
flected back and burned. Air is admitted mainly 
from below. Now, if the jet be placed too low down 
in the box the air admitted is deoxidised, and will 
not support combustion in the zone higher up. An 
example of what we mean is supplied when we 
attempt to light a piece of paper at the top of a 
paraffin lamp chimney. The result is that there is 
one particular level in the fire-box for the jets. If 
they are too high there will be smoke; if too low 
the combustion of the oil is incomplete, and it flows 
as a blazing liquid into the ashpan. Another diffi- 
culty is the inevitable presence of water in larger or 
smaller quantity in the crude oil. We can call io 
mind one instance where the fires in a steamer 
actually went out. It was found on analysis that 
there was no less than 40 per cent. of water in the 
oil. Each 1 per cent. of water represents a loss 
of a little over 13 B.T.U.’s. Thus a pound of fuel 
containing 10 per cent. of water loses evaporative 
efficiency equal to 2 lb. of steam at 212 deg. 
With all this, however, oil is largely used as a 
steam-making fuel, particularly in Russia, where it 
is exceedingly cheap, and no notice is taken of 
smoke. In this country it is also burned, and would 
be more used if it were cheaper; but, as we have 
said, it has not become popular, nor is it likely to 
be preferred to coal until something has been done 
which no one has quite succeeded in doing yet. 

The use of petroleum on a small scale, whether 
as steam-making fuel or in internal combustion 
engines, has always attracted much attention. The 
oil engine has proved itself to be a trustworthy and 





economical machine; yet, so far, no one seems to 
have succeeded in making a motor car with oil 
engines which will satisfy the public demand. At 
the moment, however, we are not concerned with 
internal combustion engines, but with petroleum as 
a steam-making fuel. The price of petrol has risen, 
and is rising. It is quite possible that the liquid 
will become too scarce to meet the demand. 
Petroleum more or less crude can be had for less 
than half the price, and in this fact lies one great 
chance of popularity for the steam motor car or 
steam omnibus. But here, again, the invention is 
opposed by the dogged perversity of the fuel. With 
good luck the oil will burn in the most perfect way, 
giving an intense heat without a trace of smoke. 
But it is not too much to say that the oil furnace 
is always in a state of unstable equilibrium. A 
blast of air in the wrong place, a fraction too much 
or too little oil, and we have disaster. The fatal 
fact, if we may use the phrase, that oil can be 
burned sometimes with the most complete success 
has led to the belief that it can always be so 
burned. Perhaps if it had sunk deep down into the 
inventor’s mind that it can probably never be pro- 
perly burned; this belief might have induced him to 
try and try again—at all events to get nearer and 
nearer to the end, instead of resting content, 
and attributing failures to any causes but the 
right ones. 

Experience, acquired dispassionately, goes far to 
show that a principal difficulty to be overcome in 
small petroleum furnaces is the minute dimensions 
of important parts of the apparatus. Take, for 
example, the nozzle through which the fuel is 
sprayed into the furnace. A small hole, from ,\,in. 
to din. in diameter, according to the power developed, 
is fitted with a long cone or needle. The quantity 
of fuel admitted depends on the position of the 
tapered needle. If that is pushed in the supply is 
reduced ; if pulled out augmented. Generally, an 
attempt is made to move the needle automatically. 
Now all this is very nice, and looks quite ingenious 
on paper; but, in point of fact, when the supply is 
much reduced, and the needle nearly home in the 
cone, carbonisation takes place and the cone is 
choked. This fact is well known to everyone 
who has tried the cone and needle. Mr. Clarkson 
has given up the cone and needle and uses a slot 
with a rectangular wedge in it. Inasmuch as the 
oil is always carefully strained before it is put into 
the tanks, it was for some time difficult to explain 
the choking of the nozzles. The true solution of 
the problem is, we believe, that given above. But 
there is another difficulty. With the same size of 
apparatus the delivery varies with the temperature 
of the oil. With the heavy oils the rate of delivery 
may vary, under apparently similar working condi- 
tions, between 24 lb. and 400 lb. per hour, and 
although nothing so great as this difference exists 
with the lighter oils, there is a difference to be 
allowed for. It would seem, however, that a way 
may be found out of this difficulty, and that it may 
be possible to devise means of clearing away 
obstructions without much trouble. 

But a-far more serious difficulty is that to 
which Dr. Hele-Shaw called attention recently. 
The facts have long been known, but, curiously 
little notice seems to have been taken of them. 
Petroleum is a combination of carbon and hydrogen, 
which burns freely in air which supplies the 
required oxygen. But hydroge:.. when burning, 
gives out an immense heat—a }o»t so great that 
dissociation takes place; or, to be more accurate, 
the oxygeu, hydrogen, and carbon will not combine, 
and even if they do their subsequent separation 
wastes all the energy developed by their combustion. 
On the other hand, if the heat is not great enough, then 
combustion is incomplete and smoke results. Now, 
on a large scale, by far the best plan consists in 
burning the petroleum spray in a species of fire-clay 
retort, in which combustion can be arranged as we 
please, and then leading the flame to the boiler. 
But on a small scale this is impossible. It is true 
that fire-brick chambers have been used with 
success in which the flame whirls and mixes; but 
in all cases the coils of the boiler come into the 
flame, and then temperature plays a most important 
part in influencing combustion. Thus we have a 
furnace and coil boiler at work. The tubes in the 
furnace are nearly, but not quite, red-hot; all is 
going steadily, and combustion is nearly perfect. 
Let now the supply of oil be a little increased, or of 
water diminished; the tubes become red-hot; the 
balance is overturned; dissociation takes place 
becuse of the rise in temperature; or, on the other 
hand, if the tubes are cooled by too much feed, the 
temperature falls, and we have a torrent of black 
smoke. 

It is for reasons such as these that the use of 
petroleam makes such slow progress. There is 
still an ample field open for invention. Very 
largely it appears to be a mechanical question, 





That this is so is demonstrated by the enormous 
number of inventions patented for getting the oj] 
into the furnace. That perfect combustion can be 
secured, and that for long periods, has been proved 
over and over again. What is needed now is cer. 
tainty that complete combustion can always be 
secured under the every-day conditions which con- 
trol the working of steam generators of 10 to 100 
horse-power. 


The Acquisition of Iron Ore Supplies. 


THE increase in the manufacture of pig iron 
throughout the world is leading, except in the case 
of North America, to the devotion of considerably 
more attention to the question of the possession of 
new or unworked sources of supply of iron ore, 
Each of the principal countries turned out in 1906 
a larger quantity of pig iron than in any preceding 
year, and each must of necessity have smelted a far 
greater tonnage of ore, the available deliveries of 
which are not too plentiful for several countries, 
If the United States are left out of consideration 
on account of the enormous mineral resources at 
their disposal, it will be found that a portion of 
Europe represents those nations which are begin- 
ning to experience the existence of a comparative 
scarcity of iron ore supplies, and particularly in 
view of the continued commercial prosperity pre- 
vailing in the iron and steel trades. At present 
Great Britain stands first as being the largest pur- 
chaser of foreign raw material of this kind. In 
1906 the quantity of iron ore imported amounted 
to 7,800,000 tons in round figures, this tonnage 
comparing with 7,300,000 tons in 1905 and 
6,100,000 tons in 1904. How dependent we have 
become upon Spain for supplies is shown by the 
factthat out of these totals 5,900,000 tons were 
obtained from that country in 1906 as contrasted 
with 5,700,000 tons and 4,600,000 tons respectively 
in the two previous years, thus leaving about one- 
fourth of the total imports to be furnished by all 
other countries combined. The second position 
as an importer is occupied by Germany, notwith- 
standing the considerable production of iron ore 
within the area of the Customs Union. With con- 
siderable foresight the Germans have specially 
cultivated the use of iron ore from Sweden, and, 
as was mentioned in this journal on December 14th, 
1906, they have ovtstripped or nearly ousted Great 
Britain from that particular market, although the 
restrictions placed upon the export of Swedish ore 
are not appreciated in the Fatherland. The third 
and fourth positions have been assumed by Belgium 
and France respectively, the latter country import- 
ing at present a larger tonnage than is exported, 
notwithstanding the extensive deposits of iron ore 
in the eastern part of the country, namely, in the 
region of Meurthe and Moselle. 

The comparative scarcity of iron ore supplies is 
inducing pig iron producers, both in Great Britain 
and Germany, to look elsewhere, although it is 
probable that greater interest is manifested in the 
subject in the latter country than in the former. 
Having regard to the strong commercial rivalry 
between the iron and steel producers in the two 
countries, it is a matter of importance for one group 
to watch carefully any movements made by the 
other, and it is for this reason necessary to draw 
attention to the developments now proposed by 
Teutonic firms for obtaining additional raw material 
for the blast furnaces in future years. In the first 
place, Norway lias been selected as a fresh sphere 
of activity, apparently in emulation of the Dunder- 
land Iron Ore Company; and, secondly, the rich 
region of the east of France, which has already 
been drawn upon to a slight extent, is to be further 
worked with the assistance of German capital. The 
Norwegian scheme, which received the sanction of 
the State Council at Christiania on January 10th, 
authorises a new company to acquire the ore mining 
rights in the district of Salangen, Tromso, belong- 
ing to Consul Perrson, of MHelsingfors. The 
Salangen Mining Company, as the undertaking 
is termed, has been formed by the two Upper 
Silesian iron and steel works known as the 
Eisenbahn Bedarfsgesellschaft and the Donners- 
marck Hiitte, which will import the ore for 
smelting at their works. One-sixth of the total 
share capital, which will amount to nearly £600,000, 
has been fixed as the purchase price, and the vendor 
will also receive a small payment per ton of ore 
produced up to a quantity of 1,500,000 tons per 
annum. The Government sanction provides for the 
starting of regular work at the mines before the end 
of 1910. In the case of the east of France, various 
projects are in progress for the extension of the 
output of iron ore. The first relates to the con- 
clusion of an agreement b-tween Rochling Brothers, 
of Volklingen, and the Aciéries de Longwy for the 
formation of two companies, one of which will work 
a minette ore concession at Valleroy, in French 
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Lorraine, and the other a coal mine belonging to 
the German firm in tae Wurm district. In addition 
to this, the same firm is credited with being the 
purchaser of a minette concession at Pulventeux, 
near Réhon, also in French Lorraine. A further enter- 
prise is the Société des Mines de Saint-Pierremont, 
which has acquired iron ore mines in the Briey 
basin, and has been constituted at Mancieulles 
with a share capital of £640,000, and in which are 
interested the Rothe Erde iron and steel works of 
Aix-la-Chapelle and two Belgian iron and _ steel 
companies, 

It is important to note that the Norway project 
has not emanated from the Rhenish- Westphalian 
works, which are concerned with the working up 
of Swedish material, but from works in the more 
distant part of Germany ; andthis suggests the con- 
clusion that the comparative S¢arcity of iron ore is 
becoming general throughout that country, and 
that provision for future years is deemed to be 
urgently necessary. When we come to consider the 
question as it affects the east of France, it is 
found that both Westphalian and German Lorraine 
firms are interested in securing larger supplies of 
ore from French Lorraine. The proximity of the 
two countries naturally favours the idea of import- 
ing a larger quantity of ore into Germany; and as 
the owners of the French ore mining fields fail to 
receive native financial support to the extent given 
by the banks in the Fatherland, they are ready to 
accept co-operation from over the frontier—at all 
events, in some instances. It is scarcely twomonths 
since M. L. Bailly, a French Government mining 
engineer at Nancy, pointed out that the Germans 
were endeavouring to forestall the British in the 
Meurthe and Moselle as they have done in Sweden, 
and his observations have proved to be truly pro- 
phetic. 


matter of French ore from the Briey region, see- 


ing that the business is declared to be commercially | 
practicable; and it would therefore be well for | 
British interests to investigate the problem as it | 
affects them, in the hope that a further source of | 
supply of raw material may not be entirely placed | 


beyond their reach in the future. 


Patent Law Reform. 


Ir is to be regretted that there was not a larger 
audience at the Society of Arts on Wednesday to 
hear the resumed discussion on Mr. Gordon's paper 
on “ Patent Law Reform.” Unfortunately, there 
is a prevalent idea that the patent laws present a 
dry and arid subject of interest mainly to lawyers 
and patent agents. That may be the fact with re- 
gard to certain aspects of it, but the principal issue 
discussed on Wednesday is one of far wider scope, 
one which affects directly the welfare of many great 
industries. It was, indeed, asserted by one speaker 
that patents are granted for the benefit of the in- 
ventor and not for the good of manufactures. 
That is a contention that could not be supported 
for a moment, and Mr. Gordon did not hesitate to 
refute it. * The object of a patent is to encourage 
manufacture, and it is only granted to an indi- 
vidual because, through him, it is useful to the com- 
munity at large, and beneficial to such industries 
as it may concern. If the smaller view were 
correct, then the present and all previous discus- 
sions on the compulsory working of patents would 
be futile, since only the welfare of some few 
hundreds of persons, thoss who secure really valu- 
able patents annually, would be at issue. As a 
matter of fact, the question is of national, not 
merely persoual, importance, and it affects our 
industries and manufactures to an extent too large 
to compute. 

Let us as briefly as may be give the text of the 
discussion. Under the present British law, a 


Yet it seems that the desire exists for the | 
cultivation of an export trade with England in the | 


letter, and it is now sought by a Bill of which the 
draft has been prepared by the Associated Chambers 
of Commerce to remove an anomalous state of 
affairs. The precise terms of the Bill are not yet 
public property, but its general provisions are 
known. On Wednesday evening the leaders in the 
discussion were Sir Lloyd Wise, who fully admits 
the need of some modification of the patent laws in 
respect to compulsory licences, but suggests that it 
should be effected by placing the decision in the 
hands of a tribunal more accessible than the Privy 
Council, say, for example the Patent-office itself; 
Mr. Edward Carpmael, who is uncompromising in 
his adherence to the law as it stands; and Mr. 
Levinstein, who represents the manufacturing 
industries, and has been the prime mover in 
the drafting of the proposed new Act. That 
two such eminent patent agents as Sir Lloyd 
Wise and Mr. Carpmael should disagree is 
a strong point in favour of revision of the 
present law. It shows that there is room for the 
discussion of the subject even from the patent 
agent's point of view. But it is of far more signifi- 
cance that the grounds of Mr. Carpmael’s objection 
were fully met, as Mr. Levinstein showed by the 
terms of the draft Bill. Mr. Carpmael’s points 
were, put briefly :—First, that we should secede 
from the International Convention if we made any 
distinction between British and foreign patentees ; 
and, secondly, that a great hardship would be in- 
flicted on the poor inventor if he was compelled to 
work his patent within three years of the filing of 
his application or sacrifice it. Now there is no in- 
tention to insist on either of these conditions in the 
proposed Act. In the first place, there is to be no 
distinction between foreign and British patentees ; 
both are to be treated precisely alike, and there 
would, therefore, as Sir Lloyd Wise pointed out, be 
no infraction of the International Convention. 
Neither is there any intention to compel the 
patentee to work his patent in this country unless 
he worksit abroad. If he can get it taken up abroad 
he can nolonger be regarded as a poor inventor, and if 
its importation into this country is prohibited he must, 
if the article is really needed, benefit, because ulti- 
| mately a manufacturer will be found for it here. If 
|these are the only grounds of Mr. Carpmael’s 
objections to a change in the law, there can be little 
| doubt that the new Act will find him amongst its 
| adherents. 


, as . 
| There are two things to be said in conclusion. 


| First, it is to be hoped that occasion will be found 
for a discussion of the subject before a much larger 
}and more representative audience than that of 
| Wednesday evening; possibly the subject could be 
dealt with at the approaching Engineering Confer- 
ence ; and, secondly, it must be borne in mind that 
the case of no other country is applicable to Great 
Britain. We stand alone. For, whereas other 
countries, almost without exception, prevent the 
importation of foreign-made goods in competition 
with the home production, we allow foreign goods 
to enter freely. What need, for example, has America 
of compulsory working when a tariff of from 40 to 
60 per cent ad valorem checks the entrance of 
goods made abroad? In its effect such a tariff is 
precisely equivalent to compulsory working, for it 
obliges the patentee to manufacture, or to grant a 
licence for manufacture, within the United States. 
Without the imposition of any tariff the same end 
can be gained here by the very fair and reasonable 
clause in the draft bill. This clause says that if, 
and only if, a patent is worked abroad must it be 
worked in this country, unless it can be shown to 
the satisfaction of the Board of Trade that condi- 
tions exist which prevent it from boing worked here. 
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patentee is not compelled to work his patent in this | 
country. Be he either an Englishman or a| 
foreigner, he may manufacture patented articles | 
abroad and import them into this country, and he | 
can prevent any one else from making or selling the | 
patented article, or using a patented process in the | 
United Kingdom. Thus, for example, a German | 
invents, we will suppose, a new electric lamp, for | 
which a large demand may be expected.. He takes | 
out an English patent, which gives him full protec- | 
tion here; but the lamps are made in Germany, | 
where the bulk of the capital invested in the business 
is disposed, and where all the wages and most of 
the profits are distributed. That such a state of 
affairs is contrary to the intention of the 
Crown in granting patents cannot be denied, 
and its negation is implied in the fact that 
in 1902 an Act was passed granting powers 
to manufacturers under certain conditions to insist 
on the patentee giving licences for the working of 
his patent in this country. That Act, on account | 


of its complication and expense, has been a dead | 








The Principles and Practice of Surveying. By CuHartes B. 
Breep and GrorGe L. Hosmer, Instructors in Civil 
Engineering, Massachusetts Institute cf Technology. 
First Edition. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1906. 

Wuetuer viewed in the light of a didactic “ text-book” 
or of an “essentially elementary treatise,” the present 
publication contains a most comprehensive—it might be 
said voluminous—description of the principles and prac- 
tice of surveying. The contents are arranged under four 
heads or sub-divisions, following each other in logical 
sequence. Part I. deals with the use, adjustment, and 
care of instruments. A competent surveyor should 
be an expert in the first requirement, well acquainted 
with the second, and indefatigable in the observance of 
the third. In the list of instruments of, measurement 
there is no mention made of the introduction of “ invar” 
and the special nickel steels. The coefficient of expan- 
sion of these metals is rather less than 0°000001 for each 
degree Fahrenheit, which, except for laboratory use, may 
be considered a negligible quantity. Obviously, rods, bars, 
or other sections of these metals are peculiarly well 
adapted for the measurement of base lines. Invar steel 
bands have been already used for the re-measurement of 
an are of meridian. 


different varieties of that sheet anchor of the surveyor, 
together with a copious description of the methods of 
using, adjusting, and avoiding errors frequently incurred 
when working with that important instrument. When a 
“solar attachment” is added to a transit theodolite, 
some prefer that the auxiliary telescope should be placed 
at the side of, and not above, the principal telescope. It 
should be screwed to the threaded extension of the 
transverse axis of the instrument, and not to that of the 
vertical pillars. A reference to Fig. 33 will at once 
indicate how top-heavy the superior position of the 
auxiliary telescope renders the upper works of the transit. 
After the angular, the levelling instruments. These are 
treated in precisely the same manner as their pre- 
decessors, and the subject is so trite that it is unnecessary 
further to refer to it. It may be stated that the 
improvements gradually introduced in the construction 
of levels have culminated in forming the telescope, the 
vertical supports, the horizontal bar, and the vertical 
spindle all in one casting, so that but two adjustments 
remain to be made, that of the collimation, and that of 
the bubble tube. This solid union of independent parts 
is not applicable to the Y level. 

In the next three subdivisions of the contents atten- 
tion is directed to surveying methods, computations, and 
plotting. The first of these has a very comprehensive 
range, from the simple survey of a field with a tape only 
to the complicated details of city surveying, including 
the rectangular co ordinate system. Mining surveying 
embracing underground traverses and hydraulic opera- 
tions, ie dealt with in Chapter XI., which will well repay 
perusal. A description of mining instruments and their 
adjustments is added. Auxiliary telescopes are also 
adjuncts to mining transits, and an example of the side 
attachment instead of the overhead, as already alluded 
to, will be found in Fig. 132. When using surveying 
instruments in mines, and in difficult country, dirt, dust, 
and wet cause a great deal of trouble. Messrs. J. Davis 
and Co., Limited, of Derby, have brought out a transit 
instrument specially designed for surveying in gold mines.” 
Computations occupy Part III., and are considered 
chiefly in their relation to areas which are calculated by 
different methods, comprising that by the double meridian 
distance, by compass survey, by transit and tape, and by 
co-ordinates. The methods of plotting are divided into 
those pertaining to traverses, and to those for the filling 
in of details. 

Plotting by the protractor and scale—the angles by the 
former and the distances by the latter—is the ordinary 
mode of laying down a traverse. In cases where the 
traverse has been run by bearings, or deflection angles, a 
tee square, with a shifting head, may be used with the 
protractor. Plotting by tangents, by rectangular co- 
ordinates, and by chords, are other methods for mapping 
out traverses. The tangent method gives more accurate 
results than that by chords, as the ordinary compass used 
in the latter must be handled with extreme care to avoid 
errors. A chapter on “Finishing and Filing Drawings ” 
concludes the work. 

It will strike the reader that in this treatise, which is 
framed upon American lines, too much stress is laid, and 
too much language frequently employed, upon points of 
detail of very trifling interest and importance. But when 
it is considered that the book is intended for the use of 
teachers and students of technical schools, a little 
descriptive redundancy is pardonable, more especially as 
experience has shown that it is both useful and helpful to 
the beginner in either capacity. While fully recognising 
the necessity for acquiring a thorough knowledge of the 
theory of his profession, the young surveyor should keep 
in view that very much depends upon his practicable 
ability for his work. He is frequently called upon to 
survey large areas of territory for which it would be almost 
impossible to find any suitable precedent. 


Cotton: Its Cultivation, 
By C. W. Burkert and C. H. Por. 
stable and Co., Limited. 


Tus work may be said to possess a peculiar interest 
at the present time, in view of the agitation in favour of 
“all-British” cotton, which has been resuscitated by the 
marvellous boom in the Lancashire cotton trade during 
the last two years. One of the authors is a professor in 
the North Carolina College of Agriculture, and the book 
is evidently the outcome of a life-long experience on the 
spot where the world’s supply of cotton is grown. The 
opening chapters show conclusively that cotton is now 
the basis of the dominant industry of the globe, the 
world’s annual output of cotton goods exceeding in value 
that of all iron and steel products in their primary forme. 
Among American exports “cotton is a monarch that 
brooks no rivals,” exceeding in value all other animal and 
vegetable products of that country combined. Of 
17,782,000 bales, making up the 1904-5 cotton crop of tle 
world, the United States grew 13,420,000 bales, wherees 
India produced only 2,960,000 bales, and Egypt but 
1,187,000. The authors characterise as futile England’s 
efforts to become independent of “ slave-made” cotton, 
and ridicule the persistence with which English manu- 
facturers still “hug the delusion” that Africa and India 
will enable them to get a large part of their raw cotton 
from Old World districts. Yet, thanks to the great irri- 
gation improvements in which the engineer has played 
so important a part, it is admitted that Egypt is rapidly 
awakening to her advantages as a cotton-growing 
country, the production having been trebled in the last ten 
years. The successful introduction of artificial indigo by 
the Germans has aimed a great blow at the indigo- 
growing industry of India, and it would be well if more 
attention were turned to cotton. In spite of the author’s 
dictum, therefore, it is to be hoped that the British Cotton- 
growing Association will simply redouble its efforts to 
secure supplies from other sources than America. To 
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those in any way interested in this important question 
the book will be read with considerable pleasure and 
profit. The structure and varieties of the cotton plant, 
the most suitable soils and how to handle them, the 
proper fertilisers and manures, the various ills that cotton 
is heir to, and the methods of repelling the attacks of its 
insect enemies, are discussed in a manner at once original 
and eminently practical. But to the engineer, at least, it 
will come as a surprise to learn that the cotton farmer’s 
equipment of tools is practically limited to the one-horse 
plough and the hoe. Cotton is still picked mainly by 
coloured labour, and is gathered to-day just as in India a 
thousand years ago. American inventive talent and 
ingenuity, which has produced the self-binding harvester, 
has hitherto proved unequal to the task of devising a suc- 
cessful mechanical cotton-picker. There has also been 
no noteworthy improvement in the cotton-gin since the 
original idea was first worked out by Eli Whitney, and 
baling methods are notoriously inefficient, wasting or 
destroying over 6 per cent. of all the cotton reised. From 
the mechanical standpoint much remains to be done, 
and the authors promise a reward which will rival the 
wealth of Croesus to the man who succeeds in inventing 
an effective picker. The book is written throughout in 
a lucid and readable manner, and the excellent half-tone 
illustrations with which it abounds serve to complete a 
vivid picture of cotton cultivation in all its branches. 





SHORT NOTICES. 


British Standard Specification for Carbon Filament Glow 
Lamps. Issued by the Engineering Standards Committee. 
London: Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill, E.C. Price 5s. net.—We have just 
received a copy of Report No. 33 of the Engineering Standards 
Committee, which deals with the standard specification for 
carbon filament glow lamps. The Report, which it is stated 
dces not purport to contain all the necessary provisions of 
contract, but merely the technical provisions relating to the 
approved standards which are referred to therein, commences 
by giving a number of definitions, and stating what are the 
standards to be observed. For instance, the following terms 
are defined :—The British standard of light, the usual life of 
a lamp, efficiency, standard candle-powers, general require- 
ments, and the conditions of test of a consignment of lamps. 
Tables are given of standard rating and limits of carbon 
filament glow lamps, and there is also a sketch of limit 
gwuges for testing lamp cap dimensions. The Report is one 
of the most important yet issued by the Committee, and is 
worthy of very careful perusal. If widely adopted, it is 
thought likely to lead to most beneficial results to the elec- 
trical industry. 

The Steam Turbine, as Applied io Marine Purposes. By 
Professor J. H. Biles, L1.D. London: Charles Griffin and 
Co., Limited, Exeter-street, Strand. Price 6s. net.—This 
book forms a welcome addition to the existing literature on 
the steam turbine. It appears to bea reprint of the inter- 
esting series of lectures given by the author on this subject 
before the Royal Scottish Society of Arts during last winter. 
He commences by giving a few brief historical notes, together 
with illustrations of the earliest known types of steam 
engines. In the second chapter a description is given of 
marine steam turbine machinery. The author then explains 
how turbines are built, taking the reader through the various 
stages step by step, and finally giving a brief account of the 
action of steam in the turbine. A special chapter is devoted 
to the consideration of screw propellers for turbine-propelled 
vessels, the subject being dealt with rather fully. In con- 
clusion, the author considers the effect of combining the 
various sizes of propellers with suitable turbines, and makes 
@ comparison with reciprocating engines. The book through- 
out is written in asimple, pleasing manner, and the numerous 
illustrations, diagrams, and curves greatly enhance its value. 

The Journal and Record of ‘‘ Transactions’’ of the Junior 
Institution of Engimeers. Vol. XVI., 1905-6. Edited by 
Walter T. Dunn, F.C.I.S. London: Percival Marshall and 
Co., 26-29, Poppin’s-court, Fleet-street. Price 10s. 6d.—The 
current issue of the ‘‘ Transactions ’’ of the Junior Institu- 
tion of Engineers contains.the papers which were read during 
the last session, including Mr. Dugald Clerk’s presidential 
address, which was on ‘‘ The Problem of the Gas Turbine.”’ 
Of the many other interesting contributions must be men- 
tioned Mr. John T. Morris’s paper on ‘‘ Electric Mains for 
Power Transmission Work ;’’ ‘*‘ Some Notes on Boiler Trials,’’ 
by Professor Cormack ; ‘‘ Architectural Design and Expres- 
sion,’’ by Mr. H. Heathcote Statham ; and ‘‘ Recent De- 
velopments in the Construction of Suction Gas Producers,”’ 
by Mr. Wm. A. Tookey. Judging from the contents of the 
‘* Proceedings,’’ the Institution appears to have had a most 
successful session ; the papers and the discussions were good, 
and the subjects very diverse. The ‘‘ Transactions’’ also 
contain descriptions of the various works that were visited, 
and much other information connected with the Institution. 

The *‘ Electrician’’ Primers. Vols. I., I., and III. 
By W. R. Cooper, M.A., B.Sc. London: The Elec- 
trician Printing and Publishing Company, Limited, 
Salisbury-court, Fleet-street, E.C. Price 10s. 6d. net.— 
The ‘‘ Primers’’ are intended to give in simple technical 
language the progress of electrical science. Each one is 
complete in itself, and in all there are eighty. The first 
volume contains twenty-five primers, each one of which ex- 
plains some theorem of electricity. There are thirty-one 
primers in the second volume, the subjects under considera- 
tion being ‘‘ Electric Traction ’’ and ‘‘ Lighting and Power.’’ 
Those in the third volume deal with telegraphy, telephony, 
electrolysis, and some miscellaneous applications of elec- 
tricity. The primers are most instructive, and make interest- 
ing reading. They are not intended to give a deep insight 
into any particular branch of the science, but merely to 
elucidate some special point or describe some special applica- 
tion. They should be welcomed by all who take an interest 
in electricity, but have neither the time nor inclination to 
study the more abstruse works on the subject. 

Engineers’ and General Smiths’ Work. By Thomas 
Moore. London: E. and F. N. Spon, Limited, 57; Hay- 
market. Price 5s. net.—The author devotes most of the 
book to general forging and smithing, giving illustrations 
more clearly to explain the descriptions. The other phases 
of the subject which are referred to include the forges, 
hearths, hammers, forging machines and presses, iron and 
steel, and testing. At theend of the book numerous tables 
are given, which will be found most useful by those who are 
actively engaged in this work. 











TIMBER CONVEYOR 


CONSTRUCTED BY MESSRS. WINTRINGHAM AND SON, GRIMSBY 














Fig. 1-THE TRANSPCRTER, SHOWING THE PIVOTTED FRONT GIRDER 


APPARATUS FOR CONVEYING AND PILING 
TIMBER. 


In order to unload timber from vessels rapidly and 


efficiently, Messrs. Wintringham and Son, timber merchants, | 


have patented, and recently had constructed, a special type 
of conveyor for this purpose at their yard in Grimsby. The 
transporter runs on rails, and can be moved along the quay 
side to suit the position of the ship which is to be unloaded. 
The rails are laid parallel to the edge of the wharf, and the 
conveyor is, of course, always at right angles to the rail. By 
this arrangement the different sizes of timber can be stacked 
on either side of the transporter. Only one hatchway of a 
steamer can be emptied at once with one conveyor, but the 
size of the yard alone limits the distance to which the 
material may be conveyed. Sawn goods from in. or lin. by 
4in. up to 4in. or 5in. by 12in. can be handled. But we were 
informed that there is hardly anything in the shape of sawn 
goods that the conveyor cannot take, with the exception of 
short lengths. However, it would only be necessary slightly 
to modify a few of the working details in order that short 





Fig. 2-LONGITUDINAL VIEW OF CONVEYOR 
lengths could be dealt with. 


The figures that we have been supplied with show that eighty 


to ninety standards have been handled, in one working day | 


of ten hours, from a single hatchway of a steamer. It is 


believed that these figures would have been exceeded if | 


larger deals had been used, such as, for instance, 3in. by Yin. 
or 3in. by 1lin. deals. 
The modus operandi is to hand up the timber from the 


hatchway and put it on to the front end of the conveyor. | 
Revolving rollers, spaced a few feet apart and worked by | 
It can be delivered | 


to any stack on either side of the conveyor by bringing | 


gearing, cause the timber to travel along. 


‘* diverting ’’ rollers into operation. 

Some general views of the plant are given on page 69. 
The structure consists essentially of substantial timber 
towers mounted on double flanged wheels which run on rails. 
At the top of each tower there is a cross beam which carries 
four pulleys supported by strong bearings. The ropes for 
lowering or raising the conveyor pass over these pulleys on to 
the drums of winches or other suitable mechanism. The 


arrangement will be more fully understood by referring to the | 


engraving given in Fig.2. The transporter is built up in sec- 
tions. Itconsists of anumberof steel girderssupplemented with 
wood. They form, sotospeak, a floating platform, for, asalready 


The capacity of the plant | 
depends largely upon the size of the timber transported. | 


r) 
stated, they can be raised or lowered to suit the height of the 
stacks, or for being moved bodily from one hatchway to the 
next. In this particular case the width of the transporter is 
8ft., and there are three tracks placed side by side, as shown 
in Fig. 3. At intervals of about 4ft. there are massive bear- 
ings carrying the rollers. All the rollers are operated by spur 
gearing from the single shaft S, which receives its motion 
from an electric motor. When the deals reach the point at 
which it is desired to stack them, they are diverted from their 
forward course by the special rollers already referred to, which 
can be inclined to the longitudinal axis of the track for this 
purpose. The two outside tracks are on the same level, and 
the inside track is just a little lower. The timber can be dis- 
charged from either side of the central track. The diverting 
rollers R, shown in Fig. 3, are mounted on shafts that are 
connected by ball joints m to short, central shafts n, which 
are driven positively from the main shaft S by helical gear- 
ing. Therefore, instead of the rollers being mounted on 
rigid shafts extending across the three tracks, the shafts are 
to all intents and purposes divided into three parts connected 
by universal joints. The central piece of shaft n is mounted 
in fixed bearings, whilst the two outer shafts carry the rollers 
R, ani these can be moved through the necessary angle to 
guide the timber on ta the stacks. By this arrangement the 
rollers R still remain in connection with the main driving 
shaft S. There are fewer ‘‘ diverting ’’ rollers on the central 
track, but they act in the same manner as those on the outer 
track. @B9Cv ; 

In order to break the force of discharge, an outrigger is 
placed at the sides of the track, on to which the deals can 
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Fig. 3—-DIAGRAMMATIC VIEW OF CONVEYOR 


fall. This outrigger is fitted with a balustrade. It also 
supports a platform which extends from one end of the con- 
| veyor to the other, and which is used by the attendants who 
control the rollers for discharging the timber. By referring 
to the illustration on page 69 and Fig. 1, it will be 
noticed that the front section of the conveyor is arranged 
in a slightly different manner to the rest, because it 
is necessary that it can be lowered or raised to suit 
| the heights of the hatchways and transporter. It has there- 
| fore been designed to swing in a vertical direction. The 
method of carrying this out is shown so clearly in the illus- 
| tration that no further explanation is necessary. 

At present the usual method of handling cargoes of sawn 
timber is for a gang of labourers to dump the cargo on to the 
quay as it is taken from the steamer’s hold. Another gang 
| of labourers then sorts out the different sizes of timber and 
| carries them to their respective stacks. This is a slow method 
| unless a large number of men is employed, and, moreover, 
| it has the disadvantage of monopolising the use of the quay, 
thus preventing other vessels from discharging their cargoes 
| till all the dumped timber has been removed. An apparatus, 
| therefore, which receives the timber as fast as the steamer 
| can discharge it, and which conveys it to the spot where it is 
to be stacked, and consequently which leaves the quay quite 
clear when the steamer departs from the berth, must be of 
particular interest to those concerned in the control or 
management of docks. 








THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
| TyNE ASSOCIATION OF STUDENTS.—The annual dinner will be 
| held on Friday, February 8th, at the County Hotel, Newcastle, 
at 7 p.m. 

CrviL AND MECHANICAL ENGINEERS’ SocieTy.—A meeting will 
be held at the Caxton Hall—late Westminster Town Hall—near 
St. James’s Park Station, Westminster, S.W., on Thursday, 
| February 7th, 1907, at8p.m., when a paper will be read on ‘‘ Some 

Forms of Dynamometers,” by Prof. W. W. F. Pullen, A.M.1.C.E., 


M.1.M.E, 
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TIMBER CONVEYOR 
CONSTRUCTED BY MESSRS. WINTRINGHAM AND SON, GRIMSBY 
(For description see page 68) 
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THE CONVEYOR AS ARRANGED WHEN WORKING 
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ig. 1—PORTABLE 


GAS ENGINE AND PRODUCER 
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A PORTABLE eee ° WORKED ON SUCTION 


An interesting application of the suction gas producer | 


plant is shown in the illustration given in Fig. 1. 
in arranging a suction plant in such a manner that it resem- 
bles a portable engine of the ordinary steam type. The plant 
is also so designed that by simply removing the wheels and 
placing it on a firm foundation a stationary engine such as is 
illustrated in Fig. 2 is obtained. In this particular instance, 
however, the engine is of larger power than the type generally 
used in conjunction with portable engines, and, consequently, 








It consists | 


Fig. 3—PORTABLE SUCTION GAS PRODUCER AND ENGINE 


| forty-eight hours. The usual filling hopper is provided to 
| prevent air from entering the generator when coal is being 
added. The water used for generating the steam which is 
drawn through the incandescent fuel along with air is placed 
The mixture of air and steam enters the 
generator through the pipe P. The gases pass from the 
generator to the engine, as shown by the arrows. They go 
through the pipe F and through the valve V into the scrubber 

| B, where it is cleaned and cooled. They then pass through 
| the pipe E to the engine. The water for cooling the gases in 
the scrubber trickles through the perforated pipes M that are 
- shown in the section. The 

bottom plates of the top part of 
the cleaner are inclined so as 
to serve as a chute for the fuel. 
The inclination of the bottom 
plate is only just sufficient to 
allow the cleaning water to 
drain away. It passes through 
the three-way cock V into the 
sump below, and is finally dis- 
charged through the small 


| in the casing A”. 








opening shown. The scrubber 
is so arranged that it can be 
easily withdrawn from the pro- 
ducer. The water supply is 








derived from the pump K, 
which is directly operated from 














Fig. 4—PLAN OF PORTABLE SUCTION GAS ENGINE 


there are one or two modifications, which are noticeable in 
the engraving. The makers are the German Suction Gas 
Locomobile Company, of Hanover. 

A sectional view of the system is illustrated in Fig. 3, and 
a diagrammatic plan in Fig. 4. The generator A is rigidly 
connected to the scrubber B, which is arranged horizontally. 
The engine is erected above these, on special foundation 
plates. The generator A is of the ordinary internal vaporiser 
type. The fire-brick lining is placed on a sheet of asbestos, 
and this material is also put between the steel casing of the 
generator and the refractory lining. It is claimed by the 
makers that its presence prevents vibration from having any 
injurious effect upon the fire-brick. It will be noticed that 
there is a particularly large coal hopper A', which is of suffi- 
cient size to carry enough coal to work the generator for 


the engine crank shaft by an ex- 
centric (see plan). When thereis 
an insnfficient supply, the water 
used for scrubbing purposes is 
circulated through a cooler by 
means of the pump J. The 
engine is started by compressed 
air stored in the tank G, which 
is of sufficient capacity to start 
the engine from four to six times. The compression of 
the engine is used for re-charging the air, the maximum 
pressure being 10 atmospheres. 

The plant just described was recently shown at the Agri- 
cultural Exhibition at Berlin, where a small electrical power 
station, operated by such an engine, was installed for supply- 
ing current for lighting purposes. 

The makers, we are informed, are now engaged in designing 
a locomotive to be worked on suction gas in connection with 
narrow-gauge railways. The producer is to be placed at the 

| rear end and the fly-wheel at the front end of the framework, 


in order to compensate for vibration due to high compression. | 
This arrangement has already been tried in connection with | 


| a stationary pJant, and the results are said to have been most 
sat.sfactory, as a 30 brake horse-power, placed on its founda- 


Swain Se 


tions without being fastened in any way by foundation bolts, 
was found to run quite steadily. With regard to the loco- 
motives, the construction of the cleaner will be altered, as 
they will have to be arranged sideways. A special producer 
has been designed for the utilisation of bituminous fuel, and 
another for peat. 


THE ART OF CUTTING METALS.* 


THE experiments described were undertaken to obtain a part of 





the information necessary to establish in a machine shop our system 


of management, the csntral idea of which is:—(A) To give each 
workman each day in advance a definite task, with detailed 
written instructions, and an exact time allowance for each element 
of the work. (B) To pay extraordinarily high wages to those 
who perform their tasks in the allotted time, and ordinary wages 
to those who take more than their time allowance, There are 
three questions which must be answered each day in every 
machine shop by every machinist who is running a metal-cutting 
machine, such as a lathe, planer, drill press, milling machine, &c., 
namely :- 

a. What tool shall I use ? 

b. What cutting speed shall I use? 

c. What feed shall I use? 

Our investigations, which were started twenty-six years ag o 
with the definite purpose of finding the true answers to these 
questions under all the varying conditions of machine shop prac- 
tice, have been carried on up to the present time with this as the 
main object still in view. 

Our problem is to take the work and machines as we find them 
in a machine shep, and by properly changing the countershaft 
speeds, equipping the shop with tools of the best quality and 
shapes and then making a slide rule for each machine to enable 
an intelligent mechanic, with the aid of these slide rules, to tell 
each workman how to do each piece of work in the quickest time. 

It may seem strange to say that a slide rule enables a good 
mechanic to double the output of a machine which has been run, 
for example, for ten years by a first-class machinist having 
exceptional knowledge of and experience with his machine, and 
who has been using his best judgment. Yet our observation 
shows that, on the average, this understates the fact. To make 
the reason for this more clear it should .be understood that the 
man, with the aid of his slide rule, is called upon to determine 
the effect which each of the twelve elements or variables given 
below has upon the choice of cutting speed and feed : and it will 
be evident that the mechanic, expert, or mathematician does not 
live who, without the aid of a slide rule or its equivalent, can 
hold in his head these twelve variables and measure their joint 
effect upon the problem. These twelve elements or variables are 


| as follows :— 


a. The quality of the metal which is to be cut. 

* Abstract of the presidential address at the at nual meeting of the 
American -Society~of~ Mechanical Engineers,~ by Mr. F, W. Taylor, 
president of the Society 
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. The diameter of the work. 

. The depth of the cut. 

. The thickness of the shaving. 

. The elasticity of the work and of the tool. 

' The shape or contour of the cutting edge of the tool, together 
with its clearance and lip angles. 

y, The chemical composition of the steel from which the tool is 
made, and the heat treatment of the tool. 

4, Whether a copious stream of water, or other cooling medium, 
js used on the tool. 

j. The duration of the cut—i.¢., the time which a tool must last 
under pressure of the shaving without being re-ground. 

/. The pressure of the chip or shaving upon the tool. 

/, The changes of speed and feed possible in the lathe. 

um. The pulling and feeding power of the lathe. 

Broadly speaking, the problem of studying the effect of each 
of the above variables upon the cutting speed, and of making 
this study practically useful may be divided into four sections, as 

ollows :— 
(A) The determination by a series of experiments of the 
important facts or laws connected with the art of cutting metals. 

(B) The finding of mathematical expressions for these laws 
which are so simple as to be suited to daily use. 

(C) The investigation of the limitations and possibilities of 
metal-cutting machines, 

(D) the development of an instrument—a slide rule—which 
embodies, on the one hand, the laws of cutting metals, and, on 
the other, the possibilites and limitations of the particular lathe 
or planer, &c., to which it applies, and which can be used by a 
machinist without mathematical training to quickly indicate in 
each case the speed and feed which will do the work quickest and 
best. 

In carrying on this work more than ten machines have been 
fitted up at various times with special driving apparatus and the 
other needed appliances, all machines used since 1894 having been 
equipped with electric drives, so as to obtain any desired cutting 
speed. The thoroughness with which the work has been done 
may, perhaps, be better appreciated when it is understood that 
we have made between 30,000 and 50,000 recorded experiments, 
and many others of which no record was kept. In studying these 
laws we have cut up into chips with our experimental tools more 
than 800,000 lb. of steel and iron. More than 16,000 experiments 
were recorded in the Bethlehem Steel Company. We estimate 
that up to date between £30,000 and £40,000 have been spent 
upor this work, and it is a very great satisfaction to feel that 
those whose generosity has enabled us to carry on the experiments 
have received ample return for their money through the increased 
output and the economy in running their shops which have 
resulted from our experiments, : 

Throughout the whole twenty-six years we have succeeded in 
keeping almost all of these laws secret, and, in fact, since 1889 
thie has been our means of obtaining the money needed to carry 
on the work. Wehave never sold any information connected with 
this art for cash, but we have given to one company after another 
all of the data and conclusions arrived at through our experiments 
in consideration for the opportunity of still furtber continuing our 
work. In one shop after another machines have been titted up for 
our use, workmen furnished us to run them, and especially pre- 
pared tools, forgings, and castings supplied in exchange for the 
data which we had obtained to date ; and we have the best indi- 
cation that they received full value for the money spent from 
the fact that the same company fitted up for us at intervals of 
several years three sets of apparatus, the additional knowledge 
obtained each time evidently warranting them in making the added 
outlay. 

The writer has no doubt that many of the discoveries and con- 
clusions which mark the progress of this work have been and are 
well known to other engineers, and we do not record them with 
any certainty that we were the first to discover or formulate them, 
but merely to indicate some of the landmarks in the development 
of our own experiments, which to us were new and of value. [Then 
follows a list in chronological order of discoveries and steps in the 
progress. | 

While many of the results of these experiments are both 
interesting and -valuable, we regard us of by far the greatest value 
that portion of our experiments and of our mathematical work 
which has resulted in the development of the slide rules—/.¢., the 
patient investigation and mathematical expression of the exact 
effect upon the cutting speed of such elements, as the shape of 
the cutting edge of the tool, the thickness of the shaving, the 
depth of the cut, the quality of the metal being cut, and the 
duration of the cut, &c. This work enables us to fix a daily 
task with a definite time allowance for each workman who is 
running a machine tool, and. to pay the men a bonus for rapid 
work. 

The gain from these slide rulesis far greater than that of all the 
other improvements combined, because it accomplishes the original 
object for which in 1880 the experiments were st «rted-—i.¢., that 
of taking the control of: the machine shop out of the hands of 
the many workmen and .placing it completely in the hands of 
the management, thus superseding ‘‘ rule of thumb” by scientific 
control. : 

By farthe most diffizult and illusive portion of this work has 
been the mathematical side :—First, finding simple formule which 
expressed with approximate accuracy the effect of each of the 
numerous variables upon the cutting speed ; and, secondly, tind- 
ing a rapid method of using these formule in the solution ot the 
daily machine shop problems. Several times during the progress 
of this mathematical work the writer, feeling himself completely 
bated, has asked the expert assistance of some of the best 
mathematicians in the country. \ They all smiled when told that 
we expected to.solve: mathematically a problem containing twelve 
variables, and in each case,, after keeping the formu'« before them 
for a longer or shorter time; returned the problem to the writer 
with the statement that it belonged distinctly in the realm of 
‘rule of thumb” or empiricism, and could be solved only by the 
slow method of trial and error. 

In the investigation of an art such as that of cutting metals, 
and about which at the time our work was started there was 
so little scientific. knowledge, two types of experiments are 
possible :— 

First, the thoroughly. scientific. type, in which, after an analysis 
of all the variable elements.which affect the final result, an 
attempt is made to hold all of the elements constant and uniform 
except the one variable which is under investigation, and this one 
is systematically changed, and its effect upon the problem carefully 
noted. It is to this type that our experiments belong. 

Secondly, the type of experiments in which the effect of two or 
more variables upon the problem is investigated at the same time 
and in the same experiment. 

The effect of each variable upon the problem is best deter- 
mined by finding the exact rate of cutting speed—say, in feet 
per minute—which shall cause the tool to be completely ruined 
after having been run for twenty minutes under uniform con- 
ditions. 

For example, if we wish to investigate the effect which a change 
in the thickness of the feed has upon the cutting speed it is 
necessary to make a number of tools which are in all respects 
uniform as to the exact shape of their cutting edge their clear- 
ance and lip angles, their chemical composition, and their heat 
treatment. These tools must then be run one after another, each 
for a period of twenty minutes, throughout which time the 
cutting speed is maintained exactly uniform. Each tool should 
be run at a little faster cutting speed than its predecessor, until 
that cutting speed has been found which will cause the tool to be 
completely ruined at the end of twenty minutes—with an allow- 
ance of a minute or two each side of the twenty-minute mark. 
In this way that cutting speed is found which corresponds to the 
particular thickness of shaving which is under investigation. 

A change is then made in the thickness of the shaving 
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and another set of 20-minute runs is made with a series of similar 
uniform tools until the cutting speed corresponding to the new 
thickness of feed has been determined ; and by continuing in this 
way all of the cutting speeds are found which correspond to the 
various changes of feed. In the meantime every precaution must 
be taken to maintain uniform all the other elements or variables 
which affect the cutting speed, such as the depth of the cut and 
the quality of the metal being cut, and the rate of the cutting 
speed must be frequently tested during each 20-minute run to be 
sure that it is uniform. 

The cutting speeds corresponding to varying feeds are then 
plotted as points upon a curve, and a mathematical expression is 
found which represents the law of the effect of feed upon cutting 
speed. We believe that this standard or method of procedure 
constitutes the very foundation of successful investigation in this 
art, and it is from this standpoint that we propose to criticise both 
our own experiments and those made by other investigators. 

It was only after about fourteen years’ work that we found that 
the best measure for the value of a tool lay in the exact cutting 
speed at which it was completely ruined at the end of 20 minutes. 
In the meantime we had made one set «f experiments alter 
another as we successively found the errors due to our earlier stan- 
dards, and realised and remedied the defects in our apparatus and 
methods ; and we have now arrived at the interesting though 
rather humiliating conclusion that with our present knowledge of 
methods and apparatus, it would be entirely practicable to obtain 
through four or five years of experimeuting all of the information 
which we have spent twenty-six years in getting. The following 
are some of the more important errors made by us :— 

We wasted much time by testing tools for a shorter cutting period 
than 20 minutes, and then having found that tools which were 
apparently uniform in all respects gave most erratic results, par- 
ticularly in cutting steel, when run for a shorter period than 
20 minutes we erred in the other direction by running our tools for 
periods of 30 or 40 minutes each, and in this way used up in each 
single experiment so much of the forging that it was impossible to 
make enough experiments in cutting metal of uniform quality to 
get conclusive results. We finally settled on a run of 20 minutes 
as being the best all-round criterion, and have seen no reasor for 
modifying this conclusion up to date. 

We next thought a proper criterion for judging the effect of a 
given element upon the cutting speed lay in determining the par- 
ticular cutting speed which would just cause a tool to be slightly 
discoloured below the cutting edge at the end of the 20 minutes. 
After wasting six months in experimenting with this as our stan- 
dard, we found that it was not a true measure, and then adopted 
as a criterion a certain definite dulling or rubbing away of the 
cutting edge. Later it was found, however, that each thickness of 
feed had corresponding to it a certain degree of dulness or injury 
to the cutting edge, at which point re-grinding was necessary— 
the thicker the shaving the duller the tool should be before grind- 
ing—and a third series of experiments was made, with this as a 
standard. While experimenting on light forgings a standard 
dulness of tool was used which was just sufficient to push the 
forging and tool apart and so slightly alter the diameter of the 
work, All of these criterions were discarded, however, when in 
1894 we finally bit upon the true standard, above described, of 
completely ruining the tool in 20 minutes. This standard demands 
both a very large and expensive nachine to experiment with, and 
also large, heavy masses of metal 10 work upon, which is unfortu- 
nate ; but we believe without apparvtus and methods of this kind 
it is out of the question accurately to determine the laws which 
are sought. Experiments upon the art of cutting metals—at least 
those experiments which have been recorded—have been mainly 
undertaken by scientific men, mostly by professors. It is but 
natural that the scientific man should lean toward experiments 
which require the use of apparatus and that type of scientific 
observation which is beyond the scope of the ordinary mechanic, 
or even of engineers unless they have been especially trained in 
this kind of observation. It is, perhaps, for this reason more 
than any other that in this art several of those elements which 
are of the greatest importance have received no attention from 
experimenters, while far less fruitful, although more complicated 
elements have been the subject of extended experiments. As an 
illustration of this fact we would call attention to two of th3 most 
simple of all of the elements which have been left entirely 
untouched by all experimenters, namely :—(a) The effect of 
cooling the tool through pouring a heavy stream of water upon it, 
which results in a gain of 40 percent. in cutting speed ; (6) -the 
effect of the .contour or outline of the cutting edge of the tool 
upon the cutting speed, which, when properly designed, results in 
an equally large percentage of gain. 

Both of these elements can be investigated at comparatively small 
cost and with comparatively simple apparatus, while that element 
which has received chief attention from experimenters—namely, 
the pressure of the chip on the tool—calls for elaborate and 
expensive apparatus and is almost barren of useful results. This 
should be a warning to all men proposiog to make experiments in 
any field, first, to look thoroughly oyer the whole fie!d and at least 
carefully consider all of the elements from which any practical 
results may be expected, and then to select the more simple and 
elementary of these and properly investigate them before engag- 
ing in the more complicated work. 

It is a noteworthy fact that when thorough investigations are 
attempted by earnest men in’ new fields, while frequently the 
object aimed at is not attained, yet quite often discoveries are 
made which are entirely foreign to the purpose for which the 
investigation was undertaken. And it maj? be said that the 
indirect results of careful scientifie work are, generally speaking, 
fully as valuable as the direct. Two interesting illustrations of 
this fact have been furnished by our experiments. 

The discovery of the Taylor-White process of treating tools by 
heating them almost to the melting point, or, in other words, the 
introduction of modern high-speed tools the world over, was the 
indirect result of one of our lines of investigation. The demon- 
stration of the fact that the rules for using belting in common 
practige furnished belts which were entirely too light fur economy 
was also one of the indirect results of our experiments, The 
manner of making these discoveries was each time in a way so 
typical of what may be expected in similar cases that it would 
seem worth while to describe it in some detail. 

During the winter of 1894-1895 the writer conducted an investi- 
gation in the shop of Wm. Sellers aud Co., at the joint expense of 
William Cramp and Sons, shipbuilders, and Wm. Sellers and Co., 
to determine which make of self-hardening tool steel was, on the 
whole, the best to adopt as standard for all of the roughing tools 
of these two shops. 

As a result of this work, the choice was narrowed down at that 
time to two makes of tool steel :—(1) The celebrated Mushet self- 
hardening steel, the chemical composition of the particular bar 
analysed at this time showing tungsten, per cent., 5-441, chromium 
0-398, carbon 2-150, manganese 1-578, silicon 1-044, no phosphorus 
and no sulphur ; and (2) a self-hardening steel made by the Mid- 
vale Steel Company, having tungsten, per cent., 7-723, chromium 
1-830, carbon 1°143, manganese 0-180, silicon 0-246, phosphorus 
0-023, and sulphur 0°008. 

Of these two steels the tools made from the Midvale steel were 
shown to be capable of running at rather higher cutting speeds. 
The writer himself heated hundreds of tools of these makes in the 
course of his experiments in order to determine accurately the 
best temperatures for forging and heating them prior to grinding, 
so as to get the best cutting speeds. In these experiments he 
found that the Mushet steel if overheated crumbled badly when 
struck even a light blow on the anvil, while the Midvale steel if 
overheated showed no tendency to crumble, but, on the other 
hand, was apparently permanently injured. In fact, heating 
these tools slightly beyond a bright cherry red caused them 
permanently to fall down in their cutting speeds, and the writer 
was unable at that time to find any subsequent heat treatment 
which would restore a tool broken down in this way to its original 











good condition. This defect in the Midvale tools left us in doubt 
as to whether the Mushet or the Midvale was, on the whole, the 
better to adopt as a sh~p standard. 

In the summer of 1898, soon after undertaking the reorganisation 
of the management of the Bethlehem Steel Company, the writer 
decided to continue the experiments just referred to, with a view 
to ascertaining whether in the meanwhile some better tool steel 
had not been developed. After testing several additional makes 
of tools, our experiments indicated that the Midvale self-hardening 
tools could be run, if properly heated, at slightly higher speeds 
than those of any other make. 

Upon deciding to adopt this steel as our standard the writer had 
a number of tools of each make of steel carefally dressed and 
ground to exactly the same shape. He then called the foremen 
and superintendents of the machine shops of the Bethlehem Steel 
Company to the experimental lathe, so that they could be con- 
vinced by seeing an actual trial of all of the tools that the 
Midvale steel was, on the whole, the best. In this test, however, 
the Midvale tools proved to be worse than those of any other 
make, ¢ ¢., they ran at slower cutting speeds. This result was 
rather humiliating to us as experimenters who had spent several 
weeks in the investigation. 

It was, of course, the first impression of the writer that these 
tools bad been overheated in the smith shop. Upon careful in- 
quiry among the smiths, however, it seemed as though they had 
taken special pains to dress them at a low heat, although the 
matter was leftin much doubt. The writer, therefore, determined 
to makea thorough investigation before finally adopting the Midvale 
steel as our shop standard, to discover, if possible, some heat 
treatment which would restore Midvale tools injured in their 
heating—whether they had been underheated or overheated —to 
their original good condition. 

For this purpose Mr. White and the writer started a carefully 
laid out series of experiments, in which tools were to be heated at 
temperatures increasing, say, by about 50 deg. all the way from a 
black heat to the melting point. These tools were then to be ground 
and run in the experimental lathe upon a uniform forging, so as to 
find--(a) That heat at which the highest cutting speed could be 
attained, which our previous experiments had shown to be a 
cherry red ; (4) to determine accurately the exact danger point 
at which if over or underheated these tools were seriously injured ; 
(c) to find some heat treatment by which injured tools could be 
restored to their former high-cutting speeds. 

These experiments corroborated our Cramp-Seilers experiments, 
showing that the tools were seriously broken down or injured by 
overheating, say, somewhere between 1500 deg. Fah. and 1700 deg. 
Fah., but to our great surprise tools heated up to or above the 
high heat of 1725 deg. Fah. proved better than any of those 
heated to the best previous temperature. namely, a bright cherry 
red ; and from 1725 deg. Fah. up to the incipient point -f sivn 
of the tools, the higher they were heated the higher the iting 
speeds at which they would run. 

Thus the discovery that phenomenal results could be obtained by 
heating tools close to the melting point, which was so completely 
revolutionary and directly the opposite of all previous heat treat- 
ment of tools, was the indirect result of an accurate scientitic effort 
to investigate as to which brand of tool steel was. on the whole, the 
best to adopt as a shop standard, neither Mr. White nor the writer 
having the slightest idea that overheating beyond the bright 
cherry red would do anything except injure the tool more and 
more the higher it was heated. 

During our early Midvale Steel Company experiments, extend- 
ing from 1880 to 1883, the writer had so much trouble in maintain- 
ing the tension of the belt used in driving the boring mill upon 
which he was experimenting that he concluded (1) that belting 
rules in common use furnished belts entirely too light for economy, 
and (2) that the proper way to take care of belting was to have each 
belt in a shop tightened at regular intervals with belt clamps, 
especially fitted with spring balances, with which the tension of 
the belt was accurately weighted every time it was tightened, each 
belt being re-tightened each time to exactly the same tension. 

In 1884 the writer designed and superintended the erection of a 
new machine shop for the Midvale Steel Company, and this gz ve 
him the opportunity to put these conclusions to a practical test. 
About half the belts in the shop were designed according to the 
ordinary rules, and the other half were made about three times as 
heavy as the usual standard. This shop ran day and night. The 
belts were in all cases cared for and re-tightened only upon written 
orders sent-from the shop office ; and an accurate record was kept 
through nine years of all items of interest concerning each belt, 
namely, the number of hours lost through interruption to 
manufacture; the number of times each belt interrupted 
manufacture ; the original cost of each belt ; the detail costs of 
tightening, cleaning and repairing each belt; the fall in the 
tension before requiring re-tightening ; and the time each belt 
would run without being re-tightened. Thus at the end of nine 
years these belts furnished a record which demonstrated beyond 
question many important facts connected with the use of belting, 
the principal of these being that the ordinary rules gave belts only 
about one-half as heavy as should be used for economy. This 
belting experiment illustrates again the good that often comes 
indirectly from experiments undertaken in an entirely different 
field. 


(To be continued.) 








MARINE ENGINEERS’ AssOcIATION.—A lecture will be given in the 
lecture hall of the Association at South Shields, on Monday, 
January 21st, 1907, by Councillor A. A. Fownes, St. Bede’s Forge, 
Tyne Dock, on ‘‘ Modern Methods cof Building Rudder and Stern 
Frames,” with lime-light illustrations. Chair to be taken at 8 p.m. 
by Mr. T. B. Grimes. 


ScorrisH NATIONAL EXHIBITION, 1908.—The executive council 
of the Scottish National Exhibition, 1908, have arranged that in 
connection with the proposed competitive plans, the author of the 
successful design will be chosen as architect for the whole exhibi- 
tion, and that the author of the second design will receive £100 
premium, and of the third design £75. Provision is to be made 
for a conservatory shelter and a concert hall accommodating 2500 
people, with platform for a large orchestra and organ. A 
permanent bridge will be constructed over the Water of Leith, 
leading to one of the entrances of the main buildings. The main 
entrance to the exhibition will be from Balgreen road, lying 
between Pinkhill and Gorgie. Two prizes of £50 and £70 are 
being offered for the best design of a poster for the exhibition. 


New DrgpGER FOR StRAITs SETTLEMENT.—For the improve- 
ment and deepening of the port of Penang, Straits Settlements, 
a powerful bow-well, centre-ladder, bucket, barge-loading dredger, 
named the Crab, has just been launched by William Simons and 
Co., Limited, Renfrew. The vessel is classed at Lloyd’s, and pro- 
pelling power is provided by a set of triple-expansion surface con- 
densing engines taking steam from a cylindrical boiler constructed 
for a working pressure of 160lb. Auxiliary plant, including 
independent circulating pump, feed donkey pumps, evaporator, 
&c., is installed in engine-room. The dredging buckets have a 
total capacity of 350 tons per hour, while the maximum dredging 
depth is 30ft. below water level. Suitable clutches are provided 
for disengaging to and from the propelling engines and dredging 
gear, and the arrangement of the latter allows the dredger to 
make its own passage through banks and shoals. Anelectric light 
installation is fitted, so that the dredger, if necessary, may be 
kept continuously at work, night and day. The Crab has been 
constructed under the direction of Messrs. Coode, Son and 
Matthews, C.E., Westminster, assisted by Mr. Robert Anderson, 
Renfrew, local inspector, 
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20-TON BREAKDOWN CRANE. 


Two 20-ton steam breakdown cranes have recently been sup- 
plied to the Buenos Ayres Western Railway Company by 
Messrs. Stothert and Pitt, of Bath. The cranes are designed 
to lift 20 tons at a radius of 20ft.; they are mounted upon eight 
spring-borne running wheels set to a gauge of 5ft. 6in.; 
four of these wheels are carried in a swivelling bogie carriage 
to facilitate travelling round curves. The truck is built up 
of steel sections, is fitted with buffers and draw-hooks of the 
railway company’s standard, and telescopic blocking girders 
are provided, the ends of which are fitted with blocking 
screws. The crane is operated by a pair of double-cylinder 
engines having cylinders 10in. in diameter by 12in. stroke, 
and it has the motions of lifting, slewing, and jib- derricking. 
The boiler is 4ft. 3in. in diameter by 8ft. high, and is 
designed for a working pressure of 80 1b.; 
usual mountings, and is lagged with asbestos and sheet steel. 
The side frames are built up of plates and angles, and the jib 
is of the swan-neck form, of box section composed of lattice 
bracing. Heavy cross girders are placed at the foot of the 
jib and at the end of the side frames; these stretchers carry 
friction rollers, and a roller path of cast steel is fitted. The 
lifting gear is double purchase, fitted with two speeds, and 
this gear is machine cut throughout. The derrick motion 
is driven from the second motion shaft by a vertical shaft, 
the barrel being driven from this shaft by worm and worm 
wheel. The worm wheel rim is of phosphor bronze with 
machine-cut teeth. The derrick ropes are led over pulleys 
on a strut carried on the side frames so as to give a good 
angle to the tie-rods and reduce the strain; this gear is fitted 
with a powerful check brake to prevent the jib taking charge. 
The slewing motion is operated through double-friction cones 
in the usual manner. 
one lever-box placed in the front of the operator’s platform. 
The crane was built to the specification of, and under the 
supervision and inspection of, Messrs. Livesey, Son and 
Henderson, the consulting engineers of the railway company, 
and they were tested with an | overload of 20 per cent. 








BOOM IN YORKSHIRE STEAM COAL. 


Facts and figures seem almost valueless, so to speak, to 
give outsiders an adequate idea of the abnormal state of the 
coal trade at Hull during the past year. To state that over 
five million tons of coal have been dealt with conveys but 
little notion of the vast bulk of the traffic, The amount of 
coal sent to the port has doubled itself in ten years. The 
increase during 1906 is almost entirely due to foreign ship- 
ment and to the extra business done with London coast 
work. The position of the traffic is somewhat curious. The 
leading local steam coal pits have not been able materially to 
increase their tonnage, because the bulk of their steam coal 
is locked up in railway contracts to the close of next June. 
The increase has been largely drawn from the new South 
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Yorkshire collieries and from the best of the Derbyshire and 
Notts collieries. which work good seams of coal. The 
situation with regard to the steam coal trade of the year is 
most interesting, and, as previously stated, causes coal- 
owners to be very careful as to this year’s contracts. The 
pits having the best access to Hull have claimed the first con- 
sideration, but the abnormal demand gave the Derbyshire 
and Notts collieries a chance which was eagerly taken advan- 
tage of, and several noted firms have obtained a position in 
the market which it would otherwise have taken years to 
reach. On the same lines, owing to the advanced price and 
scarcity of Durham gas coal, many South Yorkshire as well 
as Derbyshire and Notts collieries not previously recognised 
as exporters of gas coal have senta large tonnage to Hull for 
shipment to France, Belgium, and other places, and as this 
class of trade continues, the outlook for the local and neigh- 
bouring collieries for the year is cheering. Some idea of the 
boom may be gathered when it is stated that Heckleton 
Main, a large concern where coal was only won two years 
and a-half ago, last year sent 220,256 tons and 181,728 
tons in 1905. Dalton Main, or Silverwood, where 
coal was won three years ago, is accredited with 136,776 
tons, against 91,148 tons in 1905. Less than two pa 
a-half years ago coal was won at the New Dinnington 
Colliery, yet over 62,000 tons have been sent. Grimesthorpe 
and several of the more modern collieries are doing a large 
trade with the port. The abnormal state of trade set in 
about the month of April, at a time when neither coalowners 
nor railway companies were prepared for it, and the existing 
railway companies have been powerless to deal with it. It 
is true that quite a network of new lines, junctions, &c., in 
connection with several of the leading railway companies 
have been erected, but the truck lines have been virtually 
the same, and so great has been the block at Hull, that the 
North-Eastern has put down standage for another 2000 
wagons. New docks are projected and other constructions in 
connection with the port, and applications are about to be 
made to the next Parliament for powers to acquire additional 
land for extended sidings, and in other ways to try and relieve 
the pressure ; but these are a question of time. The present 
indications show that the boom in the coal trade is likely to 
continue, and owing to the heavy forward contracts already 
in existence for the present half-year, South Yorkshire steam 
coal will doubtless advance in price, being now something 
like 10s. for forward delivery. 








COVENTRY 
papers has been arranged for the remainder of the session :—Feb- 
ruary lst : Not yet decided ; February 15th: Paper, subject not yet 
announced, by Mr. A. Craig ; March Ist: 
Metals,” Professor T. Turncr, Birmingham University ; March 15th : 
‘* Torpedoes and Torpedo Craft, Mr. E. Sidwell; March 29th: 
‘‘Three-colour Photography,” Mr R. Child Bayley, Editor of 
Photography ; April 12th: a paper by Mr. W. H. Proctor, of the 
Daimler Motor Company, Limit 
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NEW CLYDE SHIPBUILDING CONTRACTS. 


Since the advent of 1907 a fair number of new contracts 
have been booked by Clyde shipbuilders and engineers, several 
of which were, in fact, arranged before the cessation of work for 


the New Year holidays. One of these is for a large passenger 
and cargo steamer of over 400ft. in length, booked by 
Alexander Stephen and Sons, of Linthouse, for the United 
Australian service of the British India Association ; another 
is for a cargo steamer of 8000 tons deadweight capacity to be 
built by Charles Connell and Co., Scotstoun, for Charles 
Barrie and Son, Dundee; and a third is for a steamer of 2200 
tons deadweight, to be built by the Campbeltown Shipbuild- 
ing Company. The most noteworthy fresh items, however 
—because of the promise they carry of greater things to follow 
—are two passenger and cargo steamers, each of about 350ft. 
in length by 43ft. beam and 27ft. depth, which the Fairfield 
Shipbuilding and Engineering Company, Govan, has con- 
tracted to build for the Canadian Pacific Railway Company. 
These vessels, which it is believed are to have turbine 
machinery, are, in respect of speed and passenger accommc- 
dation, to be quite abreastof the highest standard of steamers 
on the Great Lakes, for which service they are intended. 
The capacity for cargo will be about 2300 tons on a draught 
suitable for all the conditions of service on the Great Lakes, 
and of access to the destined arena through the several 
canals. For the Egyptian Mail Steamship Company, 
Limited, formed to establish a first-class fast mail and 
passenger service between Europe and Egypt, the Fairfield 
Company is building two large turbinesteamers. Theorder 
for the vessels was placed in July last, and the keel and 
framing of both vessels are well advanced in the Fairfield 
yard, the stocks of which at the moment are unusually bare 
of work, thus enabling the builders to proceed with special 
celerity in the construction of the new mail steamers. The 
vessels, which are 550ft. in length, 60ft. in breadth, and of 
13,000 tons gross register, are to have a speed of not less than 
204 knots, which shonld enable the passage between Mar- 
selles and Alexandria to be accomplished in 70 hours. They 
will each have accommodation for 500 first-class and 280 
second-class passengers, and in the saloon and state-room 
arrangements and appointments they will reproduce all the 
best features of the newest Atlantic liners. The: turbine 
machinery for these splendid vessels will be made by the 
Fairfield Company themselves, and they will be of the 
Parsons type, embodying modifications which the engincer- 
ing designers and management at Fairfield have evolved from 
their experience with the turbine machinery already produced. 
Previous turbine steamers built and fitted with machinery 
by the Fairfield Company were the yacht Narcissus in 1904 
—the first turbine vessel having only twin screws—the cross- 
Channel steamer Dieppe in 1905, and the Burns Irish 
Channel steamer Viper, launched in April of last year. The 
new order for two turbine steamers thus runs the list up to 
five—or, should the two Canadian Pacific Railway lake 
steamers be turbiners the total will be seven—for which the 
Fairfield Company will have made turbine machinery, 
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STEAM LAUNCH FOR MADRAS 
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STEAM LAUNCH FOR INDIA. 


A TUNNEL serew steam launch for the Madras Forest 
Department has recently becn despatched to India packed 
in sections by John I, 'hornycroft and Co., Limited. This 
vessel has been built at Chiswick, to -the designs and 
specification of Sir Alexander Rendel, and has been 
constructed under the special supervision of Mr. Seymour B. 
Tritton, M. Inst. C.E., M.I.N.A. The leading dimensions 
are length 67ft , beam 9ft. 8in., draught 1ft. Gin., in working 
order. She has two screws, which are on the same shaft, 
and are placed in a tunnel. 

The contract speed was 13 statute miles per hour when 
burning wood as fuel, and this, we understand, was easily 
maintained on the official trial on the Thames. The engine 
is of the inverted double-acting compound type, and was 
built by Messrs. Thornycrott at their Southampton works. 
The working pressure 1s 130]b., and the indicated horse- 
power at 400 revolutions per minute is stated to be about 
100. The cylinders are respectively 63in. and 13}in. 
diameter by 84in. stroke. The boiler is of the marine loco 
type, specially designed to burn wood as fuel. It has a 
heating surface of 130 square feet, and a grate area of 15 
square feet. 

We understand that the trials were satisfactorily 
completed, and the vessel was then dismantled and packed 
for export. She was built in three sections to facilitate 
transport in India, where the sections will be re-erected by 
native labour, the various parts being numbered to facilitate 
this work. An illustration of the vessel reproduced from a 
photograph of her taken in the Thames is given herewith. 








ROYAL AGRICULTURAL SOCIETY'S SHOW. 
LINCOLN, 1907. 


As is now generally known, the Royal Agricultural Society’s 
Show is to be held at Lincoln this year, and the Midland 
Railway Company is already considering what special arrange- 
ments will be necessary for dealing with the traffic to and 
from the showyard. The exhibitors at the Royal Show, 
when held at Derby last year, are aware of the excellent 
character of the facilities provided for every description of 
trattic, and we are in a position to state that arrangements 
equally thorough, and facilities not less favourable than 
those which operated at Derby, will be afforded in the case 
of Lincoln. Moreover, we understand that the usual rates 
and cartage charyes that obtain for all the agricultural shows 
of the country will be given. 

It has been decided that a special dock shall be provided 
on the south of the Midland Station, with a couple of end 
docks, into which may be run all kinds of engines and other | 
inachinery on wheels, conveyances containing horticultural | 
exhibits, and other similarly unwieldy articles, This special 
dock will be of a capacity sufficiently large to accommodate 
two trains at a time, one on either side, and from it such 
freight as agricultural and traction engines, road rollers, &c., 
will be able to work off the trucks and into the show ground 
under their own steam. Extra sidings will be laid down at 
the western end of the station, and a number of out lines 
will be provided at Doddington, just outside Lincoln, to 
meet the extra demand for storage room for empty vehicles 
during the Show week. There will be the usual crane 
power, both stationary and mobile. In the latter case, the 
crane will be attached to a traction engine, while there will 
also be the customary extra provision of horses for draught 
purposes. Every means is to be taken for securing expedi- 
tion and efficiency in handling the traffic ; and the company 
has determined that nothing shall be left undone to give the 
same satisfaction at Lincoln as was given at Derby. 

We may add that the Midland Railway Company is 
shortly to carry the Royal Agricultural Society’s Show plant, 
consisting of pavilions. offices, shedding, &c., also the timber 
enclosing the last year’s show ground, from Derby to Lin- 
coln, the whole having been allowed to remain in Osmaston 
Park, Derby, which was lent gratuitously by the Midland 
Company to the Society for the 1906 Show. 








METALLIC PACKING. 


In the accompanying engravings we illustrate a stufting-box 
in which Ward’s patented metallic packing is used. The 
chief feature is the employment of anti-friction metal seg- 
ments, which adjust themselves as wear takes place. In 
order that the best results may be obtained from their use itis 
essential that the piston-rod be true. The segments are 
arranged as shown in the illustrations. Four are placed in 
the ordinary stuffing-box, and four in one of the special 
boxes supplied by the firm. These segments are held in 
their proper position by means of coned hoops, on which a 
pressure of about 12 lb. to 14 lb. is exerted by double spiral 
and double volute springs. Thus the loose segments are | 
always held against the piston-rod with practically a uniform 
pressure. Ard it is claimed that the yielding of the ends of 





the segments allows them automatically to adjust them- 
selves to any slight wear. The two special boxes which are 
used are each fitted with copper wire ring joints. In the 
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| coolies just as it may choose. 





tion Ordinance is to be abrogated within one year after the 


first meeting of the new Transvaal Legislature. The Chinese 
compounds having been effectively purged of even the faintest 
taint of slavery, and apparently to the complete satisfaction 
of the Secretary of State for the Colonies, it will be seen that 
the reservation contained in the Letters Patent with respect 
to freedom from ‘all conditions of employment or residence 
of a servile character ’’ has no real bearing on the subject of 
Chinese labour as at present existing, and it may be inferred 
that so long as present practice remains unaltered the new 
Legislature will be free to retain or dispense with the Chinese 
In spite of what has been 
spoken and written on this point by leaders of local political 


| parties opposed to the Progressives, it is not considered in the 
| least degree probable that these men—well known as clever 
| and sensible patriots— will ever deliberately concur in such a 


| suicidal policy as that enunciated by the extremists—the 
| anti-Chinese band—who desire to see the coolies immediately 


| repatriated, in defiance of all contracts, and regardless of the 
| tremendous set-back that would result to this Colony if the 


| its present complement of unskilled labour. 


mining industry was suddenly to be deprived of one-third of 
As Sir Percy 
Fitzpatrick has recently pointed out, backing up his state- 


| ments with full statistics, for every £1 worth of gold pro- 


duced on the Rand a sum of 16s. 5d. is expended locally, and 
this is largely what the country is living on. 

The output of gold for the month of November must be 
regarded as very satisfactory. Although one day short in 
comparison with October, and, therefore, calculated to pro- 
duce about 18,000 oz. less than a thirty-one-day month, it 


| is gratifying to be able to record that the November output 


outer box, there is a drain pipe free from any steam pres- | 


sure, and the makers say that it can be coupled up. to the 
condenser with advantage. 
It is claimed that the mixture of the white metal used 





PARTS OF WARC’S 


can be made to withstand any given pressure or tempera- 
ture, and will not melt if subjected to the greatest heat 
possible in the circumstances’ The packing may be advan- 
tageously applied to horizontal engines because the weight 
of the segments is carried by the pressure of the springs on 
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the flat face of the covers, where it is free to follow any 
rise or fall of the rod. The makers of the packing are 
Messrs. 8. Ward and Co., of Broad-street-lane, Sheffield. 








NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, December 17th, 1906. 

THERE is still a continuance of the bad times, to which 
local merchants must have now become accustomed. The 
mines are living ‘‘ from hand to mouth,”’ and no purchases 
of stores are made beyond those absolutely necessary for the 
immediate present. All hope of a better state of things 
being established has been abandoned, or rather, deferred 
until a final settlement of the labour question has been 
arrived at. This bone of contention has now been definitely 


handed over to our local politicians for them to worry, the 
home Government having washed its hands of all responsi- 
bility for.the continuance of the Chinese labour experiment 
one year in advance, for we learn that the Labour Importa- 


only fell 7236 oz. below the total of the previous month. It 


was officially declared as 533,3730z., of value £2,265,625. 
The stamps, at work, viz., 8350, show a decrease of twenty 
in comparison with October, an increase of thirty stamps on 
| the Rand being more than counterbalanced by a decrease of 
| fifty stamps in the outside districts. 


With regard to native 
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labour, as is usual at this season of the year, there is a 
slight improvement. The returns of the W.N.L.A. show 
that 78,177 natives were employed at the end of November 
on those mines belonging to the Association. The natives 
distributed during the month totalled 9061 ; the wastage due 
to expiring of contracts and other causes amounted to 6919, 
so that the net gain was 2142 natives. The Foreign Labour 
Department has issued its monthly report, which shows that 
53,004 Chinese coolies were at work on thirty mines, of which 
the East Rand Proprietary Mines employed 8858, and the 
Semmer and Jack Proprietary Mines 4002. 

In mining work during the past month the most important 
event was the striking of the reef in the north shaft of the 
Van Dyk G.M. Company. The reef, which was found ata 
slightly lesser depth than was expected, proves as the result 
of several assays to be highly payable over an ordinary stoping 
width. This, following on the good finds in the East Rand 
Extension G.M. Company, augurs well for the whole of the 
properties embracing the southern loop of the main reef 
series lying between the East Rand Proprietary Mines and 
the Van Ryn G.M. Company, and counteracts to a certain 
extent the poorer results obtained in the strikes and de- 
velopment of the Geduld mines. It is, however, a matter 
for great regret that the East Rand Extension Mine, after 
sinking two shafts and carrying out 2000ft. of phenomenonally 
good development work, has been obliged to close down to 
await better times when capital will be more free and labour 
more plentiful. 

Two new types of rock drill have recently been introduced 
on the Rand, and have passed through their trial stages very 
satisfactorily. The first in point of time, and possibly in 
importance, is styled the ‘‘ Konomax.’’ This is a drill 
utilising expansion on the backward stroke, and has been 
proved to drill no less rapidly, and at the same time to use 
far less air than the ordinary 3}in. rock drill. Seeing that 
most of the mines, although anxious to make more 
use of machine drills, are at the present time wunder- 
powered in the matter of air compressors, this ‘‘ Konomax’’ 
should find favour. The second type of machine 
alluded to—the ‘‘Gordon’’ drili—is of the hammer class, 


| and is designed to supersede hand labour in narrow stopes, 


and more especially in stopes which to obtain the best values 
should be worked narrow, but which, owing to the shortage 
in the number of available hammer boys, have had to be 
broken large with the ordinary percussion machines. This 
drill is very light, and can readily be handled and set up by 
one native under the direction of a white ganger. The drill 
has a dust-allaying water supply through its hollow bit, it is 
self-feeding, and when at work the attention of the Kaffir is 
limited to turning the handle, which, through gearing, pro- 
vides for the rotation of this bit. The white ganger can easily 
supervise four machines, and a native with the machine will 
drill four times as many 3ft. holes as he would be able to do 
with hand labour. 

Owing mainly to the request of the Transvaal Institute of 
Mechanical Engineers, the Government have introduced an 
amendment to the Mines and Works Regulations to the effect 
that every mechapical engineer placed in general charge of 
the machinery and boilers on a mine must be the holder of a 
certificate of competency granted by a Commission of Exa- 
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miners constituted at the same time by an amendment to 
the Mining Certificates Ordinance. Until this commission 
holds its first sittings early in the new year it will not be 
known what standard of proficiency will be insisted upon, 
but the Regulations prescribe that every candidate for a 
mechanical engineer’s certificate shall satisfy the Commission 
of Examiners that he has served a satisfactory apprentice- 
ship or pupilage in mechanical engineering, that he possesses 
a satisfactory knowledge of the construction, maintenance, 
and operation of mining machinery, and that he possesses a 
thorough knowledge of the mining and machinery laws of the 
Transvaal. He also must have served at least one year in 
the mechanical engineering department of a mine. The new 
Regulations provide for the granting of certificates of com- 
petency to persons now holding the appointment of resident 
mechanical engineer, provided such appointment or appoint- 
ments have run for at least twelve months, and that the 
applicant has a satisfactory knowledge of the laws and regu- 
lations affecting his work. This examination scheme sup- 
plies a want that has many times been referred to, in thai, 
whereas the mine manager, overseer, surveyor, engine driver, 
and miner had to be certificated under Government auspices, 
the Regulations previously only ca'led for a ‘‘ competent 
mechanical engineer ”’ to be placed in charge of the boilers 
and all machinery on a mine in the Transvaal. Competency 
will now be defined, and proved—in theory. 

The Johannesburg electric power and lighting plant has 
not yet been handed over to the municipality by the con- 
tractors, owing to difficulties that have arisen with respect to 
the satisfactory running of the gas producer plant. The gas 
engines have given some little trouble, but it is believed that 
their running would be quite satisfactory if they were 
supplied with a tar-free gas. The power generators have 
been running for some months past, and the tramway 
system has been in successful operation during this time, 
much to the relief of the suburban residents. There have 
been occasional breakdowns, but on the whole the new plant 
has proved quite as reliable as was ever expected. The great 
reserve of power has been very serviceable to the station 
engineers, allowing of other generators being started up 
immediately any defect occurred or was anticipated in those 
running at the time. The lighting plant is not yet ready, 
and the town is at present lighted by the old plant, supple- 
mented by current purchased in bulk from the Rand Central 
Electric Works, Brakpan. 

The contract period for delivery of the new plant having 
expired, it was necessary to come to some understanding, 
and a sensible arrangement has been arrived at whereby 
Messrs. Stewart will continue running the station for the 
next twelve months, supplying current to the municipality 
at the rate of 1-1d. per unit delivered at the switchboard, 
plus £1000 per month. In addition to this, the town agrees 
to buy all tar made in the g:sworks at the price of 8d per 
gallon, this product being extensively used on the roads of 
Johannesburg to keep down the dust, which it does more 
effectively than any of the patent specifics previously experi- 
mented with. It would be suppressing the truth if these 
remarks were to conclude without alluding to the very 
general dissatisfaction that exists among the ratepayers of 
Johannesburg at the absence of that complete success in the 
operation of the new power plant which was promised with 
much reiteration by the Council. The constitution of this 
governing body has been very much changed since the incep- 
tion of the scheme, but the present members still protest 
their complete faith in the ability of the contractors to pull 
the job through, while carefully disassociating themselves 
from the responsibility, which properly rests with others, of 
having committed the town of Johannesburg to so costly and 
so risky an engineering experiment. 








AMERICAN ENGINEERING NEWS. 


A forty-two-storey building.—The new Singer building now 
under construction in New York will be about 200ft. by 
120ft. in area, and the main portion will be only fourteen 
storeys in height. At one corner, however, there will be a 
tower 65ft. square and rising toa height of 612ft., having 
twenty-eight storeys above the roof of the main portion of 
the building. Office buildings of twelve to twenty storeys in 
height are numerous in the large American cities, and New 
York has for some years had a thirty-storey building, but 
this new building will far surpass anything yet built in the 
‘*skyscraper’’ line. It will not only be the highest building 
but also the second highest structure ever built, being 
exceeded only by the Eiffel Tower at Paris. The tower is 
large enough for office purposes, but why the whole building 
was not carried to the same height is not explained, since all 
the great ‘‘ skyscrapers’? in New York are filled as soon as 
completed. ‘There will be sixteen electric lifts, four of these 
being in the tower, and they will run at a speed of 600ft. per 
minute. The foundations have been carried down to solid 
rock at a depth of 70ft. below the street, this work being 
done in sand by the pneumatic caisson system to avoid dis- 
turbing the foundations of neighbouring lofty buildings. 
The loads on the main piers are a little under 15 tcns 
per square foot on the armoured-concrete base. The 
law requires the design to be made for a wind pressure of 
30 lb. per square foot, and in the tower this will be provided 
for by a system of diagonal members in the vertical panels 
formed by the columns and floor beams. These are con- 
tinuous, so as to form vertical trusses acting like cantilevers 
projecting above the fourteen-storey building. The building 
will be a self-contained steel structure, with hollow terra- 
cotta tile floors and brick exterior walls. 


Electric mine pumps.—The new pumping plant for the 
3100ft. shaft of the Ward silver mine in Nevada is operated 
by electricity, and has a number of interesting features. At 
the 2100ft. level is a Knowles vertical triplex pump geared to 
a 100 horse-power induction motor. This pump takes its 
water from a three-stage Jackson centrifugal pump situated at 
the 2330ft. level, and belted to a 50 horse-power induction 
motor. Thecentrifugal pump in turn takes its supply from 
a 9in. Blake sinking pump at the 2480ft. level, below which 
the shaft is being carried to 3100ft. Air for the sinking 
pump is supplied by two compound air compressors, driven by 
two 100 horse-power induction motors. This temporary 
plant for reopening the mine raises 300 gallons per minute 
855ft. to the sump of the 1600ft. level. Two five-stage centri- 
fugal pumps, driven by induction motors, have been installed 
at the 2410ft. level, each raising 600 gallons per minute to a 
height of 900ft.; these will take water direct from the sink- 
ing pump and supersede the other two pumps. The 
permanent pumping plant will be in a chamber 80ft. by 24ft. 








by 20ft. at the bottom of the 3100ft, shaft, and will have a 
capacity of 3200 gallons per minute against a head of 1550ft. 
This will consist of two Knowles duplex double-acting 
pumps with plungers Tih. by 15in.; on the shaft of each 
pump will be the rotating element of a slow-speed induction 
motor of 800 horse-power, running at 195 revolutions per 
minute. The valves are automatic, with an area of 103 
square inches. There will be a vacuum pump, an automatic 
oiling system, a 15-ton travelling crane to handle parts in 
repairs, and a three-stage electrically-driven air compressor 
for charging the air receivers. These pumps will take water 
from electric pumps in the sump and discharge it ga a 
line of 16in. steel pipe with welded steel flanges, The 
current of 2400 volts is carried down the shaft by a lead- 
covered and steel-armoured cable. 


A powerful compound locomotive.—The 40,000th locomo- 
tive built by the American Locomotive Co.—the number 
including those built at the several works now acquired by 
the company—is a passenger engine of the 4-6-2 class for 
handling fast and heavy trains on severe gradients on the 
Northern Pacific Railway. It is notable as being a four- 
cylinder balanced compound, with Walschaerts valve gear and 
with a combustion chamber forming an extension of the fire- 
box. The use of this combustion chamber has been so satis- 
factory thatafter extensive experience with the first engines 
so equipped the arrangement has been adopted for all new 
engines and is embodied in thirty engines recently built, 
these being of different types for passenger and goods service. 
The engines steam quite as well as thoge with ordinary 
boilers, they have much less leakage at the tube ends, and 
work can be done on the ends of the tubes without removing 
the brick arch. The chamber is 3ft. long, and the tubes are 
16ft. Yin. long. The 16}4in. high-pressure cylinders are 
between the frames and forward of the smoke-box saddle, 
this arrangement being adopted in order to allow the 
connecting-rods to drive the first driving axle, which is 
cranked. The 274in low-pressure cylinders are outside, in 
line with the smoke-box, and have an inclination of 1 in 16, 
although the inclining of cylinders is very rare in American 
practice. The outside connecting-rods take on to crank pins 
in the second pair of driving wheels, and these pins carry 
the return cranks for the valve rods, two valves and valve 
gears controlling the distribution of steam for the four 
cylinders. The engine has 6ft. driving wheels and a cylinder 
stroke of 26in. 

Resistance of tubes to collapse.—Owing to a general and 
growing distrust of the empirical rules and formule for the 
strength of tubes in resistance to collapse, several independent 
investigations have been undertaken to determine this resist- 
ance, and among these are the tests made by the Engi- 
neering Experiment Station of the University of Illinois. 
The first tests were with brass tubes, and showed that the 
various formule deduced from that of Fairbairn are inade- 
quate, and that there is a certain critical minimum length 
beyond which the resistance to collapse is independent of the 
length of the tube. In the tests of steel tubes, the tube 
under test was closed at both ends, and placed inside a steel 
cylinder, where it was subjected to exterior hydraulic pressure 
until it collapsed, hydraulic gauges recording the pressures. 
The cylinder was a nickel steel gun tube, 5in. diameter, lin. 
thick, and 12ft. long. The tests were made on lap-welded 
and cold-drawn seamless steel boiler tubes. The results 
obtained indicate that the portion of a long tube affected by 
the collapse from hydraulc pressure is generally not greater 
than twelve times the diameter, and that for greater lengths 
the collapsing pressure is independent of the length. Thisis 
corroborated by independent tests made by Mr. R. T. 
Stewart, the tests being on a similar plan but on a larger 
scale. All considerations show that the collapsing pressure 
of a tube is a function of the thickness and also of the dia- 
meter, varying directly as some function of the former and 
inversely as some function of the latter. It also varies as a 
function of thickness divided by diameter. 








ALMANACS, DIARIES, &c., FOR 1907. 


THE latest batch of wall calendars includes one from Messrs. 
Peckett and Sons, Bristol, with a neat coloured illustration of a 
tank locomotive ; one from the Egyptian Gazette with a large 
coloured plate representing a native beauty ; one from Messrs. 
H. T. Boothroyd, Hyslop and Co., Bootle, Lancashire, with 
illustrations of electric motors and generators; one from Smith’ 
Dock Trust Company, Limited, Great Yarmouth, with high a: d 
low-water indicators; others are from Mussens, Limited, Montreal ; 
and Dickson and Mann, Limited, Armadale, Scotland, 








THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASssocIATION.—The fourth general meeting was held at the Institu- 
tion, Storey’s-gate, Westminster, S.W., on Monday, January 14th, 
1907, at 8 p.m., Mr. W. F. Maxwell Williams, member of Cuuncil, 
in the chair. The minutes of the third — meeting were read, 

approved, and signed by the chairman. A paper entitled ‘‘ Port- 
land Cement and the Machinery Used in its Manufacture” was pre- 
sented and read by Mr. A. B. E. Cheeseman, graduate, of Rochester. 
Mr. A. B. Symons, graduate, opened the discussion, in which the 
following graduates took part :—Messrs. Barrs, Atkin-on, Duncan, 
Petrie, Aitken, and Lawrence. The meeting concluded with a 
vote of thanks to = chairman. Attendance :—Graduates, 26 ; 
visitors, 22 ; total, 


OFFENSIVE EXHAUST FROM PETROL Motor Cars —The Auto:no- 
bile Club is arranging to hold a vapour emission competition, which 
is to take place on March 7th next. The competition is being 
organised by the club with the object of encouraging the improve- 
ment of the design of existing petrol-driven motor cars, in order 
to diminish the nuisance caused by foul exhaust. The trouble 
generally arises from two causes :—First, from an improper mix- 
ture, giving an excess of poisonous carbonic oxide in the exhaust 
gases ; second, from excessive lubrication, causing an emission of 
blue smoke, due to the lubricant findizg its way into the upper 
parts of the cylinders. The competition will be divided into two 
parts, namely :—Part 1: Road test ; Part 2: Incline test. The 
road test will consist of a run of about 150 miles. The judges will 
observe the cars, and will cause the same progratnme to be carried 
out by each competitor, and will note the results. It may be 
necessary for them to order cars to be over lubricated, or worked 
with improper mixture, in order that they may judge of the 
effectiveness of the means employed to correct tbese errors. In 
the incline test the cars will be tested standing on an incline of 
about 1 in 7 in each direction for ten minutes, with the engine 
running at normal speed. The decision of the judges as to what 
is normal speed shall be final. A 4in. cock must be fitted into 
some part of the silencer or pipes leading thereto for the purpose 
of coupling a gas analysis apparatus, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Cheerful Outlook. 

OPERATIONS are proceeding steadily at the furnaces and 
mills and forges, and reo outputs are being made in connection 
with the orders booked at last week’s quarterly meeting. Tho 
foreign as well as the home demand continues brisk, and prices 
are well upheld all round, 


Pig Iron. 

A large production is being made by the blast furnaces 
though the prices of iron ore and coke are high. Staffordshire 
cinder forge pig iron is quoted 56s. to 57s. 6d.; part-mine, 62s, 6d. ; 
best all-mine, 87s. 6d. to 92%. 61.; and cold blast, 115s, For 
Midland descriptions a good demand has been experienced, and 
quotations are well maintained—Northamptons at 60s. to 
62s. 6d.; and Derbyshires, 62s. to 64s 


Manufactured Iron. 

In the manufactured iron trade there is a good call, both 
homeand foreign. Marked bars continue at £9, to which level they 
were increased by a 10s. advance more than a month ago, namely, 
on the 10th of December last. There was no further increase at 
the quarterly meeting a week ago. Nor has there been 
any advance in unmarked bars, which continue to be quoted 
at £7 10s. as the Association price for good merchant descrip 
tions, although where makers are already well booked they are 
asking more than this, 1nd the quotation in North Staffordshiro 
and Shropshire is understood to be £7 15s, Plain black sheets are 
quoted £9 for doubles ; galvanised corrugated sheets are quoted 
13 5s. as the Association figure, with makers obtaining from 
10s, to 15s. additional, and demand keeps good from India, the 
Argentine Republic, Australia, Japan, and Chili, all of which 
markets have recently been buying more freely than a year ago. 


The Advances in Steel. 

Engineers are having to pay more for steel since 
structural descriptions have been advanced by 5s. per ton, making 
the basis for angles £7 5s. to £7 10s., which is the second rise of a 
similar amount within a few weeks, occasioned by the dearness of 
iron ore, pig iron, and coke. Mild bars become £8 to £8 5s.; 
girder plates also £8 to £8 5s.; and boiler plates, £9 2s. 6d. to 
£9 5s. Joists, which are understood to be outside the Association 
agreement, are quoted £7 5s. to £7 7s. 6d. The inquiry by 
engineers for the chief usual sections is well sustained, considerable 
contracts being in hand for bridge building, railway rolling stock 
construction, motor building, and machine teol construc- 
tion, for which plenty of material is requisite. With reference 
to semi-finished steel, Bessemer billets are quoted £6 10s. 
to £6 12s. 6d. with supplies less scarce than formerly. Wire, of 
iron or mild steel, has been put up 10s. per ton, making it £10 10s, 
to £11. Tinned sheets have been advanced by £2, making the 
ba-is price £32 per ton for coke singles, and £334 for charcoal, with 
the customary extras for doubles and lattens. Telegraph wire has 
been advanced £1 per ton to £15, and best screw wire is quoted 
£10 15s. Some of the Midland wire producers are said to be two 
months behind in deliveries. 


Engineering Progress. 

At the recent annual meeting of the Birmingham Associa- 
tion of Mechanical Engineers Mr. T. H. Dacres was re-elected 
president, and the subject of his address was ‘‘The Engineering 
Progress of Great Britain during 1905.” He reviewed the great 
strides made in marine engineering, referring particularly to the 
construction of H.M.S. Dreadnought, to the use of turbine engines, 
and to the removal of the guns from the stranded warship Montagu. 
With regard tw railway engineering, he described the bridging of 
the Zambesi River at the Victoria Falls, and dealt also with the 
bridging of the Tyne Valley to carry the main line traffic of the 
North-Eastern Railway Company. Other matters handled included 
increased speeds of railway travelling and the laying of under- 
ground lines in London now in use or in process of construction. 
Reference was made also to the developments made in motor car 
construction, wireless telegraphy, and to the generating and 
application of electric power. ‘The address also commented upon 
recent improvements in lathes and in high-speed steels as applied 
to cutting tools. He held that the achievements lately accom- 
plished showed that British engineers were still able to maintain 
the high position they had always occupied. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, January 16th. 


Quiet Feeling in Pig Ircn. 
THE attendance on the Iron 'Change has been good. 
Frilay was scarcely up to the average, but Tuesday last was 
crowded, so much so that one would have imagined a large 
bus ness was passing. Inquiry in the best informed quarters did 
not bear out this view. Merchants were offering but little, and 
makers and their agents would only submit offers, and these were 
few and far between. Hematite iron was certainly the turn dearer 
for both East and West Coast makes, but, on the other hand, 
Middlesbrough brands were the turn lower. Scotch remained 
unchanged generally, although Glengarrock was scarce, and for 
prompt delivery 1s. dearer. Forge iron was the turn better, 

but there was very little on offer. 


Finished Iron. 
After the recent advances we were not prepared to hear of 
any further change in values. Agents report an excellent inquiry, 
with the higher figures well maintained. 


Steel. 

The strong inquiry continues, and it is said that makers 
outside the combine are asking more money. Plates and sheets 
are quoted 23, 6d. to 5s. over the official list. Billets maintain full 
rates. 


Copper. 

Raw copper advanced in price, but manufactured did not 
follow suit, although an advance was anticipated in this depart- 
ment, Tubes were rather dearer. Sheet lead remained unchanged, 
Tin registered another advance in the course of the day. 


Quotations. 

Lincolnshire No. 3 foundry, 65s, to 65s. 6d.; Stafford- 
shire, 67s. ; Derbyshire, 67s. to 68s.; Middlesbrough, open brands, 
70s. 4d. to 703. 104. Scotch: Gartsherrie, 78:.; Glengarnock, 76s ; 
Eglinton, 74s. 6d.; Dalmellington, 74s. 6d., delivered Manchester. 
West Coast hematite, 81s. to 82s.; East Coast ditto, 81s., both 
f.o.t. Seotch, delivered Heysham: Gartsherrie, 76s. : Glengarnock, 
74s.; Eglinton, 723. 4d. ; Dalmellington, 723. 4d. Delivered 
Preston : Gartsherrie, 778.; ; Glengarnock, 75s.; Eglinton, 73s. 6d. ; 
eM ey 73s. 6d. Finished iron: Bars, £7 lbs.; hoops. 
£8 7s. sheets, £8 15s. to £9. Steel: Bars (minimum} 
£7 . _ ttt. £8 23. 6d.; boiler plates, official, £9 2s. 6d.; 
plates for tank, girder, and bridge work, £7 103. to £7 15s.; 
English billets, £6 12s. 6d. to £6 17s, 6d.; sheets, £8 17s. 6d. to 
£9, Copper: "Sheets, £123 to £125; tough ingot copper, £115 j 
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best selected, £116 to £117 


r ton ; seamless copper tubes, 143d. 
S to 144d.; brazed ditto, 14}d.; seamless brass tubes, 5 oF brazed 
) ditto, 12}d.; condenser, 12}d.; rolled brass, 10}d. to 104d.; brass 
wire, 104d. to 10%d.; brass screwing rods, 10jd. to 10#d.-per Ib. 
Sheet lead, £22 15s. per ton. English tin ingots, £192 to £193 


per ton. 


Manchester Association of Engineers. 
} The sixth meeting of the fifty first discussion session was 
L held on Saturday, Mr. W. Henry Hunter, president, in the chair, 
) when a paper on “ The Speed Regulation of Heat Engines” was 
read by Mr. G. James Wells. There was for the time of the year 
a good attendance, and the hearing of this valuable paper, 
illustrated with diagrams.atid tables, was received with marked 
attention by the members present. 


The Lancashire Coal Trade. 

The coal trade in Lancashire is very active, and coal 
owners for the time being are having much their own way in 
regard to prices. Deliveries are very hard to obtain, while on 
shipping account there is almost a coal famine. Supplies are 
readily cleared and there are no stocks accumulating. Pst prices 
afford little indication of the real state of things prevailing, as 
buyers in many cases are paying a premium on present rates to 
obtain their requirements. 


BARROW-IN-FURNESS, January 17th. 
Hematites. 


The demand for hematite iron is well maintained, and 
there has been no falling off of orders as well for prompt as for 
forward delivery. Smelters are all very busy, but they are com- 
plaining of a shortage in the supply of coke, deliveries of which 
are somewhat erratic in coming to hand, and occasionally it has 
happened lately that the furnaces have had to be put on short 
blast in consequence, with the result of a restricted production, 
and that at a time when many of the raakers are behindhand 
with their deliveries. Some time ago makers held large stocks of 
coke with a view of having supplies at hand should deliveries fail, 
but they have now more furnaces in blast, and have been compelled 
to use their stocks up, and particularly.so when the recent fall of 
snow blocked the transit of fuel from the Durham coke ovens. 
Makers’ prices are steady at 82s. per ton net f.o.b., and warrant 
iron is at 79s. 9d. net cash sellers, buyers 3d. less. Warrant stocks 
now stand at 78,665 tons, being a decrease on the week of 540 tons, 
Special classes of hematite command a good market, and orders 
are well booked forward. There is also a steady business in 
spiegeleisen, which is being more largely used in the district, and 
the demand for which is considerable fromm foreign use s. Ferro- 
manganese is in good demand, and there is every prospect of an 
early increase in production. Charcoal iron is in s y request, 
and all this class of iron produced in the district finds a ready 
market. Iron ore is in good demand, and the orders offering are 
greater than raisers can deal with with their present output. 
Prices are consequently firm at 18s, 6d. per ton net at mines for 
good average sorts. There is a large importation of foreign ores, 
including raw material, for the production of spiegeleisen and ferro- 
manganese, 


Steel. 

The position of the steel trade remains unchanged, and 
there is every reason to anticipate the continuance of a good trade 
in Bessemer classes, but there is also the prospect of a continuance 
of a poor demand for Siemen’s steel. The rail mills are busy on 
light sections of rails, and on billets and tin-bars, the demand for 
the two latter classes being at present very satisfactory. Merchant 
steel quiet. Prices are steady at last week’s quotations. Iron 
chilled castings are in brisk demand. This department of local 
trade seems to be constantly busy. 


Shipbuilding and Engineering. 
Vickers, Sons and Maxim have booked the order of the 
Indian Government to build a small service steamer of about 204ft. 
in length, and are quoting for other work Engineers are busy in 
the gun-mounting department, and quiet in the marine branch. 
Boilermakers busy. lIronfounders well employed. 


Shipping and Coal. 


The shipments of iron and steel from West Coast ports this 
year to date reached 38,21) tons, being an increase on the corre- 
sponding week of last year of 1341 tons Coal is dear, but in full 
delivery at good prices. Coke has advanced to 28s. per ton net 
at furnaces, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal. 

Since the South Yorkshire collieries re-opened for full 
work after the holidays the conditions have been entirely favonr- 
able. A'though the Baltic ports are closed, the call for shipment 
has shown but slight decrease, the weight iaken by Hull heing 
satisfactory, while the Griysby trade is also good. The Derby- 
shire coalowners send largely to Grimsby, but there is an excellent 
business doing there in Yorkshire hards both for shipment and to 
meet the requirements of the steam trawlers. A large portion of 
the increased exports at both Hull and Grimsby is of coal sent by 
the new South Yorkshire collieries sunk in the coalfield in the 
Rotherham and Doncaster districts. A heavy tonnage is being 
delivered under railway contracts to the various coaling depits, 
but the bulk is at the old rate of 8s. 6d. per ton, the new rate for 
contracts which expired with the old year being 1s. more per ton. 
In the open market best South Yorkshire hards are fetching quite 
10s. per ton. 


House Coal. 


The mild weather which has prevailed of late has some- 
what affected the local demand for domestic fuel, and there is less 
doing in new business. Some expectation is entertained of 
quotations being easier in the near future, should the weather con- 
tinue as pleasant as it has been during this week and part of last. 
Deliveries under old contracts are being heavily made to merchants. 
Best Silkstones make up to 13s, 6d. per ton; secondary qualities, 
from 11s, 6d. to 123. per ton. Barnsley house coal is realising 
11s, 6d. per ton in best descriptions ; other grades fetching from 
10s. to 103. 6d. per ton in owners’ wagons at the pits. Household 
nuts in good request at firm rates. , 


Coking ‘Slack, Smudge, Coke, &c. 


With the increasing installation of new by-product ovens, 
coking slack and smudge are very actively called for. Supplies 
are scarce, and good qualities fetch fully 6s. per ton at the pits. 
Manufacturing fuel is in heavy request, largely from Lancashire, 
prices rultng up to 5s. per ton for slack. Steam nuts, 8s. and &, 6d. 
per ton. The principal movement is in coke, which has advanced 
very rapidly of late. For ordinary blast coke, unwashed, the price 
quoted at the time of writing is 15s. 6d. to 16s. 6d. per ton; 
washed, 16s, 6d. to 17s. 6d. per ton. Steel melting coke makes 
from 25s. dd. to 27s. 6d. per ton. The figures for blast furnace 
coke, though showing a large advance since Christmas, are not 
equal to what is asked on the North-East Coast. 


The Iron Market. 


Quotations for hematites are again higher, West Coast 
commanding 90s, to 91s. per ton, less 2} per cent. delivered in 














Sheffield and Rotherham ; East Coast, 81s. to 82s. per ton net. 
Lincolnshire official prices have not been changed, but they are 
practically nominal quotations, makers being sold well forward and 
unwilling to entertain new business at anything like the old 
figures, which are as follow :—Liacolnshire, No. 3 foundry, 62s. 6d. 
per ton; No. 4 foundry, 603, 6d. per ton; No. 4 forge, 59s. 6d. 
per ton; No. 5 forge, mottled, white, and basic, 63s. per ton. A 
similar report has to be given of Derbyshire irons, which remain 
at 65s, per ton for No. 3 foundry, and 61s. per ton for No. 4 forge. 
These quotations, too, are practically nominal, as Derbyshire 
ironmakers are also well booked forward. Bars are £7 15s. to £8 
per ton ; sheets, £9 10s, to £10 per ton. 


The Heavy Industries. 


Although there is nothing remarkable in the way of new 
work coming forward, a steady business is reported all round. 
Heavy marine forgings are not at present in very active request, 
owing to the fact that comparatively few new ships are being built. 
The business in light forgings for general classes of machinery on 
British account keeps well up. ‘lhe railway material manufac- 
turers are fairly active, more especially in tires, axles, springs, and 
small forgings tor locemotives. The bulk of the work is for India 
and the Colonies, and South America. The home railway com- 
panies do not order largely beyond immediate requirements. More 
work is reported in the engineering establishments for various 
machinery, chiefly for foreign countries. The activity previously 
reported in the steel trades is fully maintained, the high-class 
special steels being in exceptional request for several important 
markets, 


The Lighter Trades. 

We cannot hear of any improvement in the silver, electro- 
plating, and allied trades, but the cutlery manufacturers, inseveral 
branches, are stated to be rather better off. ‘The Admiralty 
requirements for ivory-handled table and dessert knives will 
furnish considerable employment. Tenders are now invited for 
the supply of files and rasps to the Government dockyards for the 
year. The file trade has been very busy for months, with every 
prospect of the activity being maintained. An improvement 
is reported: from several distant markets in certain descriptions 
of knives, as well as in general cutlery, and it is noted that the 
quality of the goods now being ordered is higher as a rule than was 
formerly the case. Amongst colonial markets it is expected 
largely to augment business with Canada. The South African 
market continues disappointing in most departments. Better 
business is being done with South America, to which higher graces 
of the articles required in cutlery, &c., are being ordered. 


Sheffield Trade with Portugal. 


On the 14th inst., Baron Sousa Deiro, President of the 
Anglo-Portuguese Chamber of Commerce, visited Sheffield to 
confer with members of the Tariff Committee of the Sheffield 
Chamber of Commerce with reference to the Portuguese tariffs. 
The conzultation took place in the Cutlers’ Hall. The existing 
trade between Portugal and Sheffield is not so large as it is 
thought it might be, and it is hoped to extend it. Baron Deiro is 
visiting the other leading commercial centres of the country. 


Miners’ Wages. 

The Council of the Yorkshire Miners’ Association had 
before them at Barnsley, on the 14th inst., resolutions from several 
branches urging that a further advance of 5 per cent. in wages 
should be made, having regard to the returns showing the greatly 
increased trade and the high pricesof coal. Some of the delegates 
contended strongly, from the published returns which they quoted, 
that the miners were eutitled to more than the advance just con- 
ceded, and, after discussion, a resolution asking for a further 
advance of 5 per cent. was passed, and the Secretary was author- 
ised to forward it to the Secretary to the English Federated 
Wages Board. 


Appointment of Vice-Consul. 

Mr. Claude Barker, solicitor, St. James’s-row, Sheffield, 
has been appointed Vice-Consul for the Netherlands in Sheffield. 
In addition to the city of Sheffield, Mr. Barker's district will 
include the counties of Derby and Nottingham. 








NORTH OF ENGLAND. 
(From our own C wrespondent.) 


The General Situation. 


A suRVEY of the position and prospects of the iron and 
allied industries of this district cannot but afford abundaat satis- 
faction to all engaged in them, and the only adverse feature that 
can be called to mind is the unsettled prices of Cleveland pig iron, 
which, however, is not due to anything in trade itself, butaltogether 
to the operations of speculators. Trade all round is extraordinarily 
good, and everything points to the likelihood of its being still 
better, so that there is nothing to justify the fluctuations in 
Cleveland warrant quotations. Manufacturers are assured of 
good trade well into this year, and any serious fall in prices 
cannot well be looked for for some months, as the trade that is 
being done rests on a reliable foundation. The chances, indeed, 
are all in favour of further increasing prices. Producers are all 
well off for orders, and it is difficult for consumers now to place 
contracts for early execution, so that most of the new business that 
is being done is for forward delivery. That buyers will pay the 
prices that are now being asked for such delivery is a rather hope- 
ful sign, and counteracts any detrimental influence that the easier 
prices of warrants might have. As a matter of fact, it is uni- 
versally believed that the weakness in the warrant market is likely 
to be but temporary, and it is certain that it furnishes no criterion 
of the actual condition of the pig iron industry ; in fact, it favours 
just the opposite of what is the present real state of affairs. 


American and German Demands. 


A good deal of the present prosperity of tbe pig iron 
trade in this district is due to the large demands from America 
and Germany for Cleveland pig iron, and the current prices of this 
iron have been got to such a Jevel that they can only be maintained 
or improved upon by a continuance of this demand. Large sales 
have been already made to consumers in these countries for 
delivery over the next six months, and undoubtedly there will be 
very heavy shipments to them during the current half-year. 
Traders in this district have, therefore, a particuiar interest in 
taking note of the course of these markets, but it seems as if they 
paid more attention to the state of affairs in America than to 
those in Germany, though the first-named only took under 1u0,000 
tons from Cleveland, whereas nearly half a million tons were sent 
to Germany—in fact, 447,807 tons. The dearth of pig iron in 
Germany is likely to last all the year, and the consumers there 
are endeavouring to buy Cleveland pig iron for delivery over the 
next twelve months. ‘there will be large shipments of pig iron 
from Cleveland to America this month ; in fact, vessels have been 
chartered to carry 30,000 tons in January, and the rate of freight 
from Middlesbrough to Philadelphia jhas gone up recently from 
5s. 6d. to 6s, 6d. per ton. Within the last few days an order for 
10,000 tons of Cleveland pig iron for delivery in the States has 
been placed. The demand for America is so pressing that the iron 
cannot be loaded fast enough at the wharves in the river, and the 
owners of one of the steamers, rather than allow her to wait in 
the river, have sent her into Middlesbrough Dock, at.an extra cost 
of 1s. 8d. per ton. Prokably few of the shipowners can go to 
such an expense to secure despatch. 














Cleveland Pig Iron. 

Makers are well supplied with orders, and have no stocks, 
so that scarcely any of them are sellers, and consumers who want 
iron for early delivery have to go to second hands or get iron from 
the public warrant stores. These last are being drawn upon 
heavily, and the decrease would be still larger if facilities for 
shipping the iron were more adequate. The quotation for No. 3 
Cleveland G.M.B. pig iron has been as low as 61s. per ton this 
week, but has got back to 61s. 6d., and that is rather a merchant’s 
than a producer’s figure. No. 1 is at 63s.; No. 4 foundry at 
60s, 6d.; and No. 4 forge at 59s. 6d. It is almost impossible to get 
any mottled or white iron, because none is in stock, and scarcely 
any is being produced. Cleveland warrants have been down to 
60s. 5d. cash, but on Wednesday were back to 60s. 9d. 


Hematite Pig Iron. 

The prices of East Coast hematite pig iron are not subject 
to the same fluctuations as Cleveland iron; there is no stock 
either in makers’ hands or in the public stores, and speculation is 
not carried on in hematite. For some time the price of mixed 
numbers has stood at 81s. 6d. per ton, which is a figure that 
could not profitably be accepted if the present prices of ore and 
coke were being paid. Makers of iron. however, are well bought 
as regards both ore and coke. The figure for Rubio ore is 24s. 
c.i.f. Middlesbrough, and for medium coke 25s., delivered at the 
Middlesbrough furnaces. This price of coke represents a price for 
No. 3 Cleveland pig iron of 75s. per ton, but Gls. 6d. is all that 
can begot. Thus coke is relatively a good deal dearer than Cleve- 
land pig iron. 


Imports of Iron Ore. 

The quantity of iron ore received at the ports in the 
North-East of England last year, according to the statistics com- 
piled by Messrs. C. E Muller and Co., Middlesbrough, reached 
2,939,265 tons, of which 2,315,089 tons were received at Middles- 
brough, Stockton, and West Hartlepool, and 624,176 tons in the 
Tyne and Wear. This is 40 per cent. of all the iron ore imported 
into Great Britain, which last year was 7,823,086 tons, the largest 
quantity on record, as was also the quantity imported into this 
district. Of the 7,823,086 tons received into this country 5,949,381 
tons came from Spain. 


Stocks and Shipments of Pig Iron. 

In order to execute the pressing American orders, Cleve- 
land iron is being taken freely out of Connal’s stores, and the 
decrease in the stock promises to be larger than it has been in 
any month last year, or, in fact, in any month on record. The 
stock held by Connal’s on the 16th was 521,657 tons, a decrease 
this mbnth of 16,497 tons. Quite phenomenal shipments are 
reported for January, on account of the brisk export demands. 
The quantity has been 72,255 tons, as compared with 65,029 tons 
last month, 35,765 tons in January Jast year, and 25,542 tons in 
January, 1905, all to 16th, and more would have been shipped 
this: month if the facilities were better. 


Manufactured Iron and Steel. 


Nearly all the producers are very well situated as regards 
orders for execution this ha!f-year; indeed, the majority are 
better off than has been known for the last quarter of a century. 
The position is altogether sound and satisfactory, and the manu- 
facturers could get more contracts if they were able to cope with 
them. The difficulty that consumers now have is to find a firm 
who can undertake their orders. The good demand justifies the 
advances that have been made in quotations within the last fort- 
night, as also does the increased cost of production. The improve- 
ment is most pronounced in the plate and angle trades. Ship 
angles (steel) have been advanced to £7 2s. 6d., less 24 per cent. 
Steel ship plates are strong at £7 10s., less 2} per cent.; iron ship 
plates at £7 15s., iron ship angles at £8, packing iron at £6 10s., 
steel joists at £6 17s. 6d. Heavy steel rails are steady at 
£6 12s, 6d. net f.o.b. 


Shipbuilding, &c. . 

Orders for new steamers are coming forward more freely 
than for a long time, notwithstanding the increase that the 
builders have had to make in «juotations on account of the advances 
in the cost of materials. It is a hopeful indication that builders 
will pay present prices for plates and angles to be delivered in the 
second half of tne year, but makers expect to get higher rates 
further ahead, and consumers do not find it easy to get orders 
placed. Not only is more shipbuilding material wanted at home, 
but continental builders are keen buyers, and exports of plates and 
angles are rather heavy to Germany, Denmark, Sweden, Norway, 
and Italy. A further advance in the price of plates may be looked 
for very shortly. 


Coal and Coke. 

The coal market is extraordinarily firm and active, much 
more so than anyone looked for, because this is usually a quiet 
period of the year, but sellers cannot supply coal fast enough. 
Best steam coal has been put up to 13s. per ton, f.o.b. The demand 
is most brisk on export account, and practically all branches are 
profiting by the activity. The coke trade was never so busy as it 
is now, and there is something like a coke famine. Certainiy, the 
Durham coke manufacturers cannot fully satisfy the demands 
made upon them, and some of the Cleveland ironmasters continue 
to get supplies of South Yorkshire coke, which is offered to them 
at 24s, per ton, delivered at Middlesbrough. Some Durham coke 
has been sold at 24s. per ton at the ovens, or at 26s, delivered at 
Middlesbrough, but the regular quotation for medium coke is 25s. 
delivered, and the quotations for Durham foundry coke range up 
to 30s. f.o.b. The 'I'yne Improvement Commissioners have decided 
to alter the hydraulic hoists at their Nos. 1 and 2 river staiths, so 
that they wiil take the high capacity wagons, which are coming 
more generally into use on the North-Eastern Railway. These 
wagons carry 20 to 25 tons, as compared with 10 tons in the present 
wagons, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Foreign Demand for Pig Iron. 

SCARCELY a day passes without inquiries or orders from 
America either for Scotch or Cleveland pig iron. The larger pro- 
portion of the business is in the English iron, but the transactions 
are not infrequently effected by Scottish merchants. Fully one- 
half of all the pig iron exported since the beginning of the year has 
been sent to the United States. There are also considerable 
inquiries from Germany and Canada. Australia and Holland are 
taking much more iron than at this time last year. 


The Warrant Market. 

Towards the end of last week there was a large business 
in Cleveland warrants, which were done at 61s. 3d. cash, and 
61s. 9d. one month and three months. The market became easier 
this week, and transactions took place from 61s, to 60s. 4d. cash, 
and at 61s. 11d. to 60s. 11d. for delivery in one month. Cumber- 
land hematite has been done for delivery in one month from 
79s. 9d. to 78s. 6d., standard foundry pig iron falling from 60s. 3d. 
to 59s. 10$d. per ton. 


Prices oi Makers’ Iron. 


While the warrant market has been fluctuating to a con- 
siderable extent, the values of makers’ special brands are well 
maintained. G.M.B., No. 1, is quoted at Glasgow 73s.; No. 3, 
70s.; Govan and Monkland, Nos. 1, 743.; Nos. 3, 70s.; Carnbroe, 
No. 1, 76s.; No. 3, 723.; Clyde, No. 1, 77s.; No. 3, 723.; Gart + 
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sherrie and Calder, Nos. 1, 77s. 6d.; Nos. 3, 72s. 6d.; Langloan, 
No. 1, 79s.; No. 3, 74s.; Summerlee, No. 1, 80s.; No. 3, 75s.; 
Coltness, No. 1, 86s.; No. 3, 73s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 78s.; No. 3, 73s.; Eglinton, at Ardrossan or Troon, No. 1, 
733.; No. 3,70s.; Dalmellington, at Ayr, No. 1, 75s.; No. 3, 70s.; 
Shotts, at Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Carron, at 
Grangemouth, No. 1, 8ls.; No. 3, 74s. per ton, 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6626 tons, compared with 5521 tons in the 
corresponding week of last year. ‘here was despatched to the 
United States, 3020 tons; south America, 110; India, 195; 
Australia, 300; France, 20; Italy, 80; Germany, 90; Holland, 
150 ; Belgium, 30; Spain and Portugal, 105 ; other countries, 265 ; 
The coastwise shipments were 2561 tons, against 4799 tons in the 
same week of 1906. ‘The arrivals of Cleveland pig iron at Grange- 
mouth were 10,142 tons, being 2726 tons less than in the corre- 
sponding week ; and the aggregate imports since the*beginning of 
the year are 5806 tons more than in the same period of last year. 


Output and Stocks. 

The current output of pig iron in Scotland at present is 
about 27,700 tons per week, of which 13,500 is ordinary, 12,500 
h2matite, and the remainder basic iron. There are 44 furnaces 
making ordinary, 41 hematite, and 6 basic, the total of 91 furnaces 
thus in operation in Scotland being the same as at this time last 
year. Twelve months ago, however, the output of hematite was 
at the rate of about 1300 tonsa week more than at present, while 
the works were making at 2200 tons less ordinary iron per week. 
There has been litcle change in the stock of pig iron in Glasgow 
warrant stores since the beginning of ihe year. ‘Ihe stores now 
contain 9286 tons, of which 5236 tons are ordinary, and 4000 tons 
standard foundry pig iron. 


Finished Iron and Steel. 

There has been a quieter feeling in some departments of 
the finished iron trade since last report. Such a state of matters 
is by no means unusual at this season, and, therefore, need 
occasion no surprise. At the same time, manufacturers whose 
orders are running out cannot but feel some anxiety as to the 
future. There is no great pressure for delivery of material in the 
steel trade, and the inquiry in connection with fresh business is 
limited. Prices are nominally on the basis of £7 17s. 6d. per ton 
for ship plates, less the usual 5 per cent. discount. At the works 
there is generally full employment, and the outlook altogether 
is regarded as fairly satisfactory. 


The Coal Trade. 

The coal trade has been well employed in its different 
branches, but the demand is not quite so pressing for house coal 
as it was a week or two ago. The esplanation of this is found in 
the milder weather that now prevails. in the prices of house- 
hold coal there is no alteration. ‘he shipments from Scottish 
ports, although larger than last week, are sume 10,00U tons behind 
those of the corresponding week. ‘I'he quantity despatched from 
Glasgow has been 45,200 vons, against 21,910 tons in the preceding 
week, and 47,700 in the corresponding week of 1906. Steam coal 
is quoted at Glasgow harbour 10s. od. to 10s. 9d., ell lls. to 
lls. 6d., and splint 12s. per ton. There is an active business in 
coal for manutacturing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Boom in the Coal Trade. 

FROM one end of the district to the otber the animation 
in the coai trade continues, and, although prices have not advanced 
in any marked degree, except in house qualities as on similar 
occasions, yet there is really no knowing what will occur. On 
‘Change, Cardiff, midweek, the statement of leading members was 
that collieries were loth to quote in view of the possibilities of the 
market, and buyers, on the other hand, are holding off under the 
impression that things may get easier. ‘he cundition of the 
docks evinces very great uctivity, and and dock officials are at 
their wits’ end in order to cope with the extraordinary amount 
of traffic. ‘lwo instances will show this. On ‘luesday there were 
ninety-two steamers in Barry Dock, with a total net register ton- 
nage of 174,146 tons—quite a record ; tips were very ditticult te 
obtain: ‘Ihe other instance 1s that on the 14th eighty-tive vessels 
were in the same dock with a net tonnage of 168,785 tons. 


Week's Work at the Ports. 

From the South Wales ports last week went 444,782 tons 
of coal, coke, and patent fuel. Cardiff exported 295,512 coal, 
1110 coke, 6U01 tons patent fuel. River Plave, with ten cargoes, 
totalling 34,0UU tons, was the principal customer, closely followed 
by Port Said, with six cargoes, 31,500 tous. Newport shipped 
61,196 tons coal, 2000 tons patent fuel ; loading destination, Genoa. 
Swansea's coal total was 51,077 tons coal, lUU coke, and 11,800 
pateut fuel. Port ‘Talbot 13,850 tons coal. Compared with Custom 
fiouse returns the gross total! indicates a desrease when coutrasted 
with returns for the corresponding week, but this may be due to 
local or weather causes, ‘I’nis wevk’s return should be a large one. 
Dry coals are in strony demand. 


Latest Coal Prices, Cardiff. 

Best steam coal, 173, 3d. to 17s. 6d.; seconds from 16s, 6d. 
to 17s.; ordinary large steam, 15s. td. to 16s.; drys, ordinary, 16s, 
to los, 3d.; best Monmouthshire black vein, 16s, 3d. to l6s. 6d. ; 
Western valley, 15s. td. to lés.; Eastern Valley, 14s. 6d. to 15s. 
Best house cual: decided advance. Latest, 18s, 6d. to 19s.; 
seconds, 16s. to 17s.; No. 3 Rhondda, 17s, to 17s. 3d.; through, 
13s. Gd. to 14s.; smails, 8s. 6d. to ¥s.; nuts, 13s, 6d. to 14s.;seconds, 
12s. to 13s.; peas, 1Us. Gd. to 12s. 6d.; bestsmall steam, 1Us. 6d. to 
lis.; interiors, 8s. to Ys.; coke, 2Us. to 33s. Patent fuel, 16s. to 
16s. 6d. Pitwood, easier: 1ys, bd. w 20s. 6d. A goud deal of Irish 
wood imported. in all, 20,000 tons came iu last week. 


French Syndicate in Wales. 

it is currently reported that a French syndicate is in 
negotiation fur the acyuisituon of two collieries, Cae Duke and 
Mountain Collieries, in the Swansea Valley. Bovh properties con- 
tain about 1300 acres, and the ultimate output 1s estimated at 
1600 tons daily. J also hear of another syndicate that 1s nuw corre- 
sponding in connection with certain cuueries near Ponturdawe. 
The coal sought to acquire is a suft, dry seam, anturacite, in 
favour with French buyers. These coals are largeiy shipped to 
northern French ports, so there is :easonable expecuation that a 
purchase will be ettected, and an important French industry will 
be founded, though it must take second rank to the German one 
at the Whitworth in the Neath district. 


The Cardiff Coal Fleet. 

Some idea of the importance of the coal fleet in Wales 
may be obtained from the tact that one tirm in Uarditf alone, 
Messrs, Thomas and Kadcliffe, own twenty-seven steamers, with a 
total carrying capacity of 103,50 tons. ‘I'nis week another steamer 
was added by the frm from the yard of Messrs. Richardson, 
Duck and Co., Stockton-on-Tees. ‘'I'his is a steel screw steamer, 
estimated to carry 8000 tons on the shallow draught of 24ft., and to 
steam about 10 knots per hour. Engines by Blair and Co., with 
three boilers to work at 180 lb. pressure. One leading feature of 
the vessel is the accommodation in the poop for nremen and 
cailors, with a head-room of 7ft. Gin. The coal trade is flowing 


principally to ao. One is said this weck on ’Change, Cardiff, 
to have sold 40,000 tons in a few days, 


The Anthracite Coal Trade. 

On ’Change, Swansea, this week the chief trouble found 
was in arranging early deliveries, the collieries being heavily 
stemmed. ‘The leading features of business are a strong demand 
for all kinds of machine sizes, both for inland and sea; require- 
ments unusually large. Steam firm and good ; bunkers strong. 
Latest :—Best anthracite, 19s. to 20s.; seconds, 17s. 6d. to 18s.; 
red vein, lls. 3d. to lls. 9d.; big vein, 16s. 3d. to 16s. 9d.; 
machine-made cobbles, 18s. 6d. to 19s. 6d.; nuts, 22s. to 24s.; 
peas, 13s. 9d. to 15s.; rubbly culm, 6s. 3d, to Os. 9d.; duff, 5s. to 
5s. 3d. Steam, 16s, 9d. to 17s, 3d.; seconds, l4s. 6d. to 15s.; No. 3 
Khondda, lds. 9d. to 16s, 3d. Patent fuel, 14s. Development at 
Cwmllynfell, Swansea Valley, continues. Work on sidings has 
begun. By June the outlay is expected to reach £20,000. 


Iron and Steel Trade. 

Pig iron continues to come in freely, Swansea imported 
over 5V00 tons last week—2000 tons from Spain—and considerable 
cargoes came to Newport. I note that shipments were from 
Barrow, Grimsby, Ayr, and Campbelitown chiefly. In iron 
ore Cardiff imported 24,200 tons, Newport 6400 tons; over 
5000 tons were for Ebbw Vale. Newport also imported 1400 tons 
copper pyrites, and 3800 tons manganese ore. Only one cargo of 
billets, 1200 tons, came from Antwerp, and there has not been any 
very large shipments foreign of steel rails, but the works generally 
are busy, and are well supplied with orders. Cyfarthfa has been 
active, but no special feature has come under note. In the Swansea 
district the make of steel ingots has been large, and at the Lianelly 
works good results are constant, and improved pricesrule. In the 
Swansea district there has been a movement to alter working hours 
of smelters. The Swansea metal quotations this week were as 
follows:—Pig iron: Bessemer, mixed numbers, 79s. ; Middles- 
brough, 6Us. 8d.; Scotch, 67s.; Welsh hematite, 86s. to 87s, 
Bessemer steel bars, £6 5s. to £6 7s. 6d. Steel quotations remain, 
but tirm, and, with advancing prices of coke and coal, are likely to 
be higher. On Cardiff Exchange, steel rails, heavy, £6 12s. 6d.; 
light, £7. Iron ore, Newport and Carditf: Best Rubio, 22s, 6d. 
to 25s.; second-class, 21s, 6d. to 22s. 


Tin-plate. 

Marked hopefulness is shown in all tin-plate districts— 
Lianelly, Briton Ferry, Porthcawl, the Swansea Valleys, Cardiff, 
Monmouthshire, and Lydney, all show a flourishing condition, and 
this found expression at Swansea this week. ‘I'he United States 
and Russian trade is expected to be buoyant this year. No falling 
off is anticipated in the United States for months to come, and the 
oil trade improvement in Russia augurs well. An authority in the 
trade says that tue export to Russia should be many thousand tons 
in excess of the best years. The trade last week was as follows :— 
Received from works, 72,239 boxes; shipped, 55,707 boxes ; 
present stocks, 101,411 boxes. Swansea quotations are firm: 
Ordinary sheets, Bessemer, lds, 14d.; Siemens, lds. 3d.; CA. 
roofing sheets, £11 10s. to £11 15s. per ton; finished black plates, 
£11 10s. per ton. Block tin, £189; lead, £20 5s.; copper, 
£108 10s.; silver, 31/3d. per oz.; spelter, £27 17s. 6d. Latest 
coal prices: Steam hardening. House coal in strong demand all 
rounc. Leading collieries are quoting up to 19s,; and seconds, 
including Monmouthshire red ash, from ls. to 17s, 


Newport and Alexandria Dock and Railway. 

The pronouncement of Mr. W. A. Thomas, given publicly, 
that the ‘‘ natural outlet of Monmouthshire coal 1s vid Newport,” 
will be certain to be keenly discussed. Whatever comes of the 
forthcoming contest for tne Sirhowy Valley, one fact has been 
well demonstrated, and that is, that, thanks tc the enterprise of 
the management of the dock and railway by the issue of guides, 
maps, illustrations, and literature, the characteristics and capaci- 
ties of the port are brought home to everyone in a very clear and 
impartial manner. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
From the Siegerland Iron hurket. 

EXISTING orders at the iron and steel works are large, and 
ample employment and paying prices, the basis of a healthy trade, 
wili continue the leading features during the next five or six 
months. At the irou ore mines of the Siegerland and in the 
Lahn district active employment is going on, and production is 
readily disposed of, though it 1s much hvavier than in previous 
years. ‘Ihe numoer of blast furnace works in the Siegerland 
increases, but the scarcity in pig iron is still a general complaint. 
In semi-tinished steel also supplies are behind requirements, 
Bars in iron and steel are strongly called for ; a rise of M. 5 p.t. 
was resolved upon for iron bars. in the plate and sheet trade an 
extensive demand 1s reported, and the machine and construction 
shops are very busy. 


Iron Trade in Rheinland-Westphalia. 

The market for all kinds of iron and steel is strong, and 
generally improving. Demand as well as prices are satisfactory, 
and the outlook is bright, for ali branches of the iron industry are 
already well supplied with orders for execution during the first two 
quarters of present year. The scarcity in pig iron continues on 
the Rhenish- Westphalian iron market, and bnglish foundry pig is 
bought freely. According to the Adélner Volks Zeitung, the 
Luxemburg Pig Irun Convention has recommenced selling toundry 
pig, with a rise of M. 4 p.t., at M. 72 p.t. free Luxemburg. 


The Silesian Iron Market. 

All the mills and factories of the district are in excellent 
employment. The orders booked are numerous, and of consider- 
able weight, and so uhe present satisfactory condition of affairs 
will continue for several months, Basic is particularly scarce, 
although output in this sort of pig iron has been steadily 
increasing, about two-thirds of all the pig iron now produced in 
Germany veing basic. Gurders are briskly called for, and activity 
in this department will continue brisk for some time, the contracts 
secured reaching into May and June. A most favourable position 
is reported from the plate market ; especiaily for boiler and ship 
piates a strong demand comes in, 


Locomotives for the Prussian State Railways. 

The Railway Administration, Berlin, had been requested 
to negotiate with the united locomotive works concerning the 
supply of 638 locomotives. The contracts have now been granted, 
under condition that the orders have to be delivered from the lst 
of October, 1907, to lst of April, 1908. ‘The total order is worth 
thirty-tive million marks, the prices having been advanced in pro- 
portion to the raised quotations for raw tnuterial. 


The German Coal Trade. 
The tone of the market is very strong. Output in coal, 
though large, is often below the demand of purchasers. Increas- 
ing hfe is noticeable everywhere, consumers and dealers buying 





as much as they can get, tor during the holiday week deliveries 
in coal have been very limited, and stocks are very low, both at 
the ironworks and at dealers’ stores. Quotations, naturally, for 
all descriptions of fuel are remarkably firm. 


From the Austrian Iron Market. 
Business transactions immediately ufter the holidays were 
a trifle more quiet in nearly all branches of the iron and stee] 











industry, without, however, showing a weakening tendency, 
Unless supplies in coal can be Recent | serious stoppages will take 
place in the iron industry when activity has again become exten. 
sive. Advances in prices are reported to have taken place for 
several sorts of coal ; the office of the Government pits in Austrian 
Silesia asked 60 Pf. p.t. more for all sorts of small coal, while in 
the North Bohemian and in the Kladno district also advances of 
10 to 12 heller took place. 


The Belgian Iron Market. 

In spite of holidays and stocktaking, the business done in 
the various departments of the Belgian iron and steel trade was 
unchanged and as brisk as before. Orders come in freely, and a 
marked upward movement in prices is taking the place of the 
former quiet steadiness, For girders the official price of 148-75 p.t, 
is not always obtainable ; dealers, having bought at cheaper rates 
previously, offer girders at the former quotations, and this is 
depressing the market. Soon, however, the official quotation will 
become the ruling one. The coal trade in Belgium shows remark- 
able tirmness. Work is being carried on with great activity at all 
the pits; demand is strong and generally increasing. 


Iron and Steel in France. 

The feeling all round is very healthy, output and con- 
sumption remaining most satisfactory. The same is the case in 
the French coal industry, which has been improving perceptibly of 
late. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs. T. L, CUNNINGHAM AND H. 8. MORRISON, of Moor- 
gate-court, Moorgate-place, K.U., inform us that they have 
entered into partnership at the foregoing address, under the style 
of Cunningham and Morrison, to carry on the business of mining 
and general machinery agents and merchants. 

Messks, JAY, BROLL AND Co., of 31, Old Queen-street, West- 
minster, have been appointed London managers to Messrs, Isaac 
Brierley and Co., of Koyton, Lancs.; sole agents in Great Britain 
for Mr. Max Hubner, ot Breslau ; and London managers to Messrs, 
Cordingley and Co,, of Trowbridge, Wilts. 

THE Piqua Blower Company, of Piqua, Ohio, is being incor- 
porated uuder the laws of Unio. ‘I'his curporatiun will take over 
the interests of the Piqua Foundry and Machine Company, Piqua, 
Ohio, and will make a speciality in the manufacture of positive 
blowers and gas exhausters as developed by the latter company in 
the past two years, 

Ir has recently been announced that the Daimler Company is 
producing a small car. Many people thought this woula mean 
that a new type would be turnea out at Coventry ; this, we under- 
stand, is not so, however, as these cars will be itahan, and made 
by the Sociét’ Anonima Officine De Luca Daimler, whose works 
are still in the course of preparation in Naples. 

Mx. F. B. SINcLairR has resigned his position as manager of the 
Shettield branch offive of the British Westinghouse Electrical 
Manufacturing Company, inorder to take up an appointment with 
Messrs. Bruce Peebies and Cu, as manager of their Newcastle 
ottice, Pape’s-buildings, Neville-street, Newcastle-on-l'yne, Mr, 
Sinclair took up his new duties on January 14th. 

WE are officially informed that Mr. Sidney Wells, 
Principal of the Battersea Polytechnic, has accepted the position of 
Director General of the newly created Department of Agriculture 
and Technical Education iu Kgypt, which has been tormed to 
develop, organise, and control techuical education and institutions, 
to keep pace with the rapidly growing industrial needs of the 
country. Mr. Wells has been head of the Polytechnic at Battersea 
since before its opening in January, 15Y4, having previously been 
Senior Assistant Lecturer in the Mogineering Department of the 
University of Leeds. In earlier days ne was well known to young 
engineers as the founder, and for tive years chairman, of the Junior 
Institution of Kngineers, and in recent years he has been a 
member, and is at present the Secretary, ot the Faculty of Engi- 
neering of London University and of the Board of Studies in Civil 
and Mechanical Engineering, of which he was for some years the 
secretary. He has also been for some time a member of the Con- 
sultative Committee of the Board of Education, of the Teachers’ 
Kegistration Council, of the City and Guilds Examinations Board, 
auu Hon. Secretary of the Association of Technical Institutions, 








EXPERIMENTS made by Mr. R. J. Durley, and 
described before the American Society of Mechanical Engineers, 
on the discharge of air into the atmosphere through orinces of not 
greater diameter than 6in. and at heads not exceeding iu. of 
water show that the coefficient of discharge (1) for small oritices 
increases as the head increases, but at a jess rate the larger the 
oritice, so as to be practically constant for a 2in. ontice ; (2) for 
orifices larger than Zin. decreases as the head increases, and at a 
greater rate the larger the oritive ; (3) decreases as the orifice 
increases, and at a greater rate the higher the head ; (4) does not 
vary appreciably with teraperature, at least between 4U deg. and 
10u deg. Fan. ; (5) for heads under 6in. is not appreciably altered 
by the size of tne containing box if the area of the box is at least 
twenty times that of the orifice, 

ConTracts.—The contract for the cutting of the track and 
laying the cast iron pipes to carry the underground telegraph cable 
between Edinburgh and Linlithgow has been placed by the Post- 
master-General with Mr. Andrew Blair, of Bath-street, Glasgow, 
who only waits the delivery of the pipes to make a start with the 
work, which has to be completed by April.—The Admiralvy have 
for the twenty-first year in succession uwarded contracts tor the 
supply of asbestos guods for use in the Koyal Navy to the United 
Asbestos Company, Limited, Dock House, billiter-street, London, 
k.C. The present year’s contract comprises :—‘* Victor ” metallic 
manhole and other large joints; ‘‘Salamander” block packings ; 
and ‘‘ Salamander” miuvoards and other asbestos goods.—'lhe 
contract for the hydraulic power plant required for the third 
installation at the Cauvery Fails Power Station, India, which sup- 
plies power to the Mysore yoldtields, has been placed with Messrs. 
James Gordon and Uo., water-power engineers and contractors, 
81 and 83, Knightrider-street, k.C., and imcludes a special desigu 
of Pelton wheel to develop 2700 brake horse-power, under a fali of 
38Uft., for direct coupling w an alternating-current generator, sensi- 
tive quick-acting governor, and heavy riveted steel pipe line, 4ft. 
diameter, with expansion joints, relief valve, &c.—The South-West 
Cornwall Mines, Limited, have placed an order with Messrs. 
Johnson and Phillips, Limited, for the supply and erection of gas 
plant, engines, dynamos, switchboard, electrical pumps and plant. 
‘I'he Lamson Paragon Supply Company, Limited, have accepted 
the tender of the same nrm for we supply and erection ot all 
electrical plant for this company’s factory, including dynamos, 
motors, and switchboard.—T'ne Kennicott Water Softener Com- 
pany has received an order from the Falls Flax Spinning Com- 
pany, Belfast, for one type ‘‘ A” Kennicott water sottener of 2500 
gallons per hour capacity, and from the Luxembourg State Rail- 
ways for one type **A” water softener of 6500 gallons per hour 
capacity.—We are informed that Herr Borsig, of ‘egel, Berlin, 
has recently secured contracts for fifteen ten-whcei, four-cylinder 
compound express locomotives, weighing 68 tons without tender, 
for the Western of France ; tive Mogul locomotives with tenders, 
for the Beira Alta Kailway, weighing 50 tons without tender ; four 
six-coupled bogie tank locomotives, weighing 37 tons in working 
order, tor the Val de Vouga Railway, Portugal ; twenty engines 
tor metre-gauge lines in the province of Rio Grand do Sul, Brazil ; 
and one 36-ton eight-wheeled electric locomotive for service in 





Norway. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


As announced in the last annual report of the Council, the 
Institution has received from the Metropolitan Water Board and 
Sir Edward he the chairman of the Court of Arbitration, under 
the Metropolis Water Act, 1902, two sums of £250 each, which the 
donors desire to be used for some engineering purpose connected 
with the Institution. The Council have invested the amount— 
£500—in a trustee security, the income from which they have 
decided, after consultation with Sir Edward Fry, shall be offered 
biennially for a paper, submitted in accordance with prescribed 
conditions. It has been further decided that the prize shall be 
known as the ‘* Water Arbitration Prize,” and shall be offered for 
a paper on an engineering subject, to be announced by the Council 
one year before the time for sendirg in the papers. The prize, 
which will have a value of approximately £30, will take any form 
which the Council may, from time to time, decide upon, and will 
he accompanied by a certificate bearing the seal of the I- stitution. 
If, in the opinion of the Counci!, no paper of sufficient merit be 
received in reply to any particular offer of the prize, the amount 
available for that award will be added to the capital of the fund. 

The following are the conditions for the first award, to be made 
in 1908 :—(1) The award will be made to the author of the selected 
paper dealing withthe filtration and purification of water for 
public supply. (2) Members, associate members, associates, and 
graduates of the Institution may compete. (3) Papers must be 
sent in to the Secretary of the Institution of Mechanical Engineers, 
and must reach him not later than 31st October, 1907. (4) Each 
paper must be clearly written, or type-written, on one side only of 
foolscap paper, with a margin, and must be accompanied by an 
outline or synopsis of its contents of not more than 600 words. 
Any illustrations submitted with the paper must be properly drawn 
to scale. (5) Papers submitted for competition will become the 
property of the Institution. and, at the discretion of the Council, 
may be either read and discussed at a general meeting or printed 
in the ‘‘ Proceedings” withont having been so read and discussed. 
Each paper must consist of original matter, written by the com- 
petitor himself, and the Council will require a written statement to 
that effect. Any paper not accepted for printing in the ‘‘ Proceed- 
ings ” will be returned to the author. No paper which has been 
previously published will be accepted for competition. 








Tva’s Lona Voyvace.—The st2am tug Tartar, built somewhat 
over a year ago by Messrs. Scott and Sons, Bowling. and engined 
by Mr. James Ritchie, Glenavon Werks, Partick, is at present 
undertaking a voyage notable for its length and risks—the size and 
the power of the vessel considered. The Tartar, which is only of 
110 tons register and of 450 tons indicated horse-power, was 
recently bought from Swansea owners for the work of towing logs 
ontheriverat Vancouver, and she left the Mumbleson December 23rd, 
on her voyage of 16,300 miles te the latter destination. The little 
vessel arrived at Teneriffe on the 6th inst., and after coaliny left 
again for Monte Video, which is 6140 miles distant from Swansea. 
Although in boisterous weather, the run to Teneriffe was made at 
an average rate of something lik? nine knots, or 216 miles per day, 
a reasonably good performance for so small a craft. The Tartar, 
which wil] have traversed half round the globe when she reaches 
her destination, will proceed through the Straits of Magellan 
instead of taking the route round Cape Horn. 


TURBINES CHANGED FOR RECIPROCATING ENGINES.—The steam 
yacht Revolution, owned by Mr. F. Augustus Heinze, of Larchmont 
Yacht Club, is now at the works of the Gas Engine and Power 
Company and Charles L. Seabury and Co., Consolidated, of New 
York City, this company having been awarded the contract to 
remove the two turbine engine: and boilers that are now in the 
boat and revlace them with one ‘‘Seabury” triple-expansion 
engine, with cylinders 134in., 2lin., and 34in. by 2lin. stroke, and 
two new Seabury patented water-tnbe boilers. The vessel is 
to have her stern changed, so as to adapt the hull for use with a 
single propeller. The work is to be completed early in the spring, 
and the engine installed is to be a duplicate of those now in H. H. 

togers’ steam yacht Kanawha, the winner of the Lysistrate Cup. 

The Revolution was built bv the Seabury Company from designs 
of Charles L. Seaburv in 1901 for the Curtis Turbire Engine Com- 
pany, and was fitted with Curtis turbines manufactured by the 
Curtis Company. The yacht was purchased by Mr. Heinze in the 
spring of 1905. The same space will, we understand, be used for 
the new reciprocating engine and Seabury boilers as was used for 
the turbine plant, excepting that the coal bunkers capacity will be 
considerably increased, The weight of the new power is, we are 
informed, to be less than the other engines, and only one half as 
much condensing surface is to be used, while the speed looked for 
is as much, if not more, than before. In fact, the contractors 
assert after the change is made the yacht will prove to be one of 
the fastest cruising steam yachts in the world, though whether or 
not this anticipation will be realised is a matter for the future to 
determine. The Revolution is of steel construction, 177ft. over 
all, 140ft. on the water line, 17}ft. beam, 11ft 3in. depth. and 
7ft. 6in. dranght. She has a flush deck, is schooner rigged, and 
has a large deck-house forward, used as dining saloon, with bridge 
on the top of the same, and a large after deck-house. The gross 
tonnage is 190 and the net tonnage 129, 


LEEDS ASSOCIATION OF ENGINEERS.—‘‘ The History and Treat- 
ment of High-speed Steel ” was the subject of a lecture delivered 
by Mr. Fred M. Osborne, on the 10th. inst., before the Leeds 
Association of Engineers. The fact that iron rusted away rapidly, 
he said, made it difficult to fix a period when it was first used, but 
specimens in the British Museum showed that the Egyptians were 
acquainted with it 4000 years ago. In the early part of the first 
century the Romans were expert in the use of iron and steel, and 
there were indications that they carried on a smelting of iron in 
the neighbourhood of Sheffield, large beds of scoris having been 
found there. The first definite record was in the reign of Henry II. 
In the middle of the fourteenth century Sheffield was famous for 
its war products. The manufacture of crucible cast steel was first 
carried out in the eighteenth century by a Sheffield Quaker, Ben- 
jamin Huntsman, who produced a more homogeneous steel by 
melting it in crucibles and casting it in ingots. The small 
beginnings of one hundred and sixty-five years ago had expanded 
into a commerce of large proportions, There were now two hundred 
and fifty different steel manufacturers, and probably 1000 tons to 
1500 tons of crucible cast steel were smelted per week in Sheffield, 
the main principles in the production of which were those of 
Huntsman. Mr. Osborne went on to describe the inventions of 
Bessemer, Siemens, and Mushet. The introduction of Mnshet 
steel enabled engineers to double and triple the output of their 
lathes, and a marked advance was made in 1900 when the discovery 
of a quicker cutting steel was announced to the world, which was 
really the discovery of a new heat treatment. In no part of the 
realm of industry at home or abroad had there been more jealousy 
between manufacturers, or a more stubborn determination to 
guard the secrets of the business than in Sheffield. In 1905 was 
the first occasion on which Sheffield admitted the members of the 
Tron and Steel Institute to see round her works. The introduction 
of high-speed steel had been remarkable no less for the revolution 
brought about in machine tool design than for improvements made 
possible in workshop practice. The steel was more easily ground 
and moredurable. A number of lantern views showed the interiors 
of works where the processes were being carried on. Inthecourse 
of the discussion, Mr. William Rintoul remarked that he had 
found very little difference in the quality of high-speed steel as 
produced by first-class makers. Its introduction had given an im- 

tus to their trade for which toolmakers ought to be thankful. 
fr, W. H. Drake presided, 
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JOSEPH DIxON CRUCIBLE CoMPANY, 26, Victoria-street, London. 
—No. 12, vol. viii., of ‘‘ Graphite.” 

O. N. Beck, 11, Queen Victoria-street, London.—Catalogue 
dealing with the Universal pipe-flanging expander, 

A. REYROLLE AND Co,, Limited, Hebburn-on-Tyne.—New pam- 
phlet, No. 38, illustrating designs of ‘‘R. B.” type motor starter 
panels, 

Grppons BrotrHers, Limited, Dibdale Works, Dudley, We-- 
cester.-A new circular of tip wagons, colliery tubs, skips, buckets, 
and barrows has reached us. 

G. IrviInc AND Co., Limited, 12, Canal-street Nottingham.— 
Circular describing the ‘‘ Ideal” electric light fitting. It is mov- 
able, and especially adapted for workshops, &c. 

DrvuMMOND Broruers, Limited, Ryde’s Mill, near Guildford.— 
In this catalogue is described a new design of 5in. centre self- 
acting, sliding, surfacing and screw-cutting lathe. 

TuHe CHLORIDE ELECTRICAL StorAGE Company, Limited, 
Clifton Junction, Manchester.—Circular No. 16 gives a detailed 
description of the Entz booster at Greenock Corporation electricity 
works. 

3RITISH DOLOMENT ComPANy, Limited, Royal London House, 
Finsbury-square, London, E.C.—A new jointless flooring, which is 
fire, noise, damp, and insect proof, forms the subject of this 
prospectus, 

British AMERICAN MACHINERY Company, Limited, 36 and 37, 
Featherstone-street, London.—An interesting assortment of box- 
making and nacking machines, bag making and weighing machines, 
is described in these circulars. 

Tuomas JL. Scorr and Co., 3, London Wall-buildings. E.C.— 
‘*Practical Talks about Grinding Machines” is the title of a 
brochure, which is chiefly devoted to a material called Alundum, 
a substance containing bauxite. 

J. PARKINSON AND Son, Shipley.—A tasteful little pamphlet, 
showing four steps in the progress of this firm’s vise, shows that, 
although with each step the apparatus has been improved, the 
mechanical principle remains the same. 

SANDERS, REHDERS AND Co., 108, Fenchurch-street, London.— 
A neat pampblet has heen published by this firm descriptive of the 
**Sarco” automatic CO, recorder. which has already been very 
largely adopted in connection with steam plants. 

NeW Arrot-JOHNSTON Car Co., Limited, Paislev, N.B.—The 
catalogue of the pleasure motor vehicles contains full snecifieation 
and detail drawings of the various patterns and sizes of cars made 
at their works, together with prices and list of agents. 


S. A. Warp anp Co., Broad-street-lane. Park, Sheffield.— 
Leaflet illustrating a new high-speed tool holder for turning and 
boring. It is claimed that by the use of this tool holder a }in. 
square section can be made to do the work of a solid tool of l}in. 
square section. 


THos. BROADBENT AND Sons, Limited, Central Tronworks, 
Huddersfield.—‘‘ More Cranes ” is the title of a tasteful catalogue 
issued by this firm. There are electric three-motor cranes up to 
100 tons capacity, and single-motor cranes, walking jib cranes, and 
those driven by ropes. 

P. R. JACKSON AND Co., Limited, Salford Rolling Mills, Man- 
chester —Section A of this company’s general catalogue and price 
list is occupied chiefly with particulars of gear wheels, both 
machine moulded and machine cut, fly-wheels, pulleys, steel 
forgings, and castings. 

GeorGcE RICHARDS AND Co., Limited, Broadheath, Manchester. 
—This firm’s new illustrated catalogue of machine tools inelndes 
illustrations and particulars of side planing machines, drilling 
machines, boring machines, facing machines, piston-rod grinding 
machines, and patternmaking machinery. 

SEEBOHM AND DtECKSTAHL, Limited, Sheffield.—‘‘ Hints to 
Practical Users of Tool Steel” is the subject of this booklet. by 
Mr A. Balfour. This book advertises the firm’s steels, and in 
addition contains a nomber of really useful hints concerning the 
qualities and treatment of different grades of steel. 


MIDLAND MANUFACTURING Company, Limited, Celtic Werks, 
Sheftield.—A copy of the fifth edition of a very comprehensive 
catalogue of hand tools for engineers, railwaymen. and contractors, 
which has been sent us by this firm, is remarkable for the very 
wide range of articles shown and for the compactness of the book 
generally. 


CONSOLIDATED PNEUMATIC TooL Company, Limited, 9, Bridge- 
street. Westminster.--The new standard screwing machine, illus- 
trated in this circular, is an entire departure from the accepted 
type of screwing machines now upon the market. from the fact 
thatit is not a solid or an adjustable die machine. It isin practice, 
as nearly as possible, a hollow spindle brass finisher’s lathe, except 
that the tool, and not the work, revolves ; it is portable, and is 
worked by hand, but the larger sizes can be power-driven if 
desired. 


BRITISH INSULATED AND HELSBY CABLES, Limited, Prescot, 
Lanes.—A pamphlet relating to the new Prescot electric welder 
describes the construction and operation of this apparatus verv 
fully. Themakersclaim that thoroughly sound welds can he made 
in copper with the utmost ease, and it is a most important fact 
that brass can be welded without destroying the structure given 
to it by rolling or drawing. and the welds will stand all the rolling 
and drawing processes necessary to work the material down to the 
smailer sizes, 


Davy Broruers, Limited, Park Ironworks, Sheffield.—Rapid 
action forging presses of the steam hydraulic intensifier type are 
described in this new catalogue. These presses are made up to 
1500 tons power. The plant consists of the press itself, steam 
hydraulic intensifier, and air vessel. The smallest sizes of presses, 
namely, those of 150 and 200 tons power, are made of the self- 
contained overhung tvpe, the intensifier heing attached to the 
frame of the press, and the frame, which is hollow, forming the air 
vessel or reservoir. 


AMERICAN LOCOMOTIVE COMPANY, 111, Broadway, New York. 
London office: 26, Victoria-street, Westminster.—A pamphlet. 
published_by the American Locomotive Company, illustrates and 
describes Consolidation locomotives weighing more than 175,000 Ib. 
It is a sequel to the pamphlet issued in October presenting 
designs of this type weighing less than 175,0001b. In the pam- 
phlet twenty-eight Consolidation locomotives, built for various 
railroads, and ranging in weight from 175 000 Ib. to 250,000 Ib., 
are illustrated, and the principal dimensions of each design are 
given. This is the fourth of the series of pamphlets which is being 
issued by the American Locomotive Company to include all the 
stantard types of Jocomotives. The series now covers the Atlantic, 
Pacific, and Consolidation types. 


Cutcaco PNEUMATIC Toot Company, Fisher-building, Chicago 
—Catalogue No. 20 is devoted exclusively to a detailed description 
of the Franklin air compressors, It isa book of 116 pages, con- 
taining illustrations with full detailed descriptive list of over one 
hundred sizes and styles of air compressors. Constructive prin- 
ciples are described in detail, and information not hitherto pub- 
lished is given relative to several new types of compressors, includ- 
ing Corliss, motor driven, gas engine driven, and new pattern 
compressors of larger capacities. The catalogue devotes consider- 
able space to pumping by compressed air, describing the new 
Chicago water lift, and furnishes practical information and advice 
to all compressed air users, and especially those contemplating the 
introduction or enlargement of compressed air equipment. 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C , at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the coivplete 
specification. 

Any person may on any of the grounds mentioned in the Acta, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





INTERNAL-COMBUSTION ENGINES. 


3258. February 10th. 1906.—IMPROVEMENTS IN ELECTRICAL 
IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES, 
Henry Bevis and Herbert J. Coates, Peel Works, Adelphi, 
Salford. 

This invention relates to improvements in electric-ignition 
apparatus for internal-combustion engines, in which a suitable 
condenser is charged by direct current or a series of uni- 
directional currents and discharged at the required moment 
through the primary winding of an induction coil or transfer. 
The discharges take place across the airgap, through the primary 
winding of a few turns of a Texas type of coil having no iron 
core, whose secondary is excited to produce ignition sparks. Fig. 1 
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Fig.I. 

is a diagram. One way of determining the points in the cycle 
when the discharge shall be effected is indicated. A condenser A 
is connected to a generator of alternating currents B, of the 
magneto type ; the condenser, during one quarter of a cycle, is 
charged, as the voltage rises trom zero to maximum in one 
direction, and at or near the maximum or a sufficiently high 
voltage the armature C is attracted by the electro-magnet D, 
whose coils are in connection with the generator leads, bringing 
the contacts E together and so discharging the condenser through 
the primary coil F of an induction coil or transformer, whose 
secondary coil G is therehy excited to a high enough voltage to 
give the required ignition spark across the firing gap of the spark- 
ing plug H. As the voltage rises in the other direction the con- 
denser is again charged and is similarly discharged.— December 
19th, 1906. 
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ROAD MOTOR VEHICLES. 


26,078. December 14th, 1905—AN IMPROVED PROCESS AND 
MEANS TO PREVENT THE PENETRATION OF DUST TO THE 
INTERIOR OF AUTOMOBILES, Jucobus Spyker, Trompenburg, near 
Amsterdam, Holland. 

This invention relates to a method and to the arrangements 
necessary for preventing the dust from penetrating into the 
interior of automobiles. There is one figure. Fig. 1 shows a plan 
of the adaptation of the invention toa motorcar. One or many 
pipes, supplied with’ bell-mouthed openings a a, are placed to the 
front of the carriage, which, by a continuation b 6 of the pipes, 
conduct the air_to the sides c cd d, where the dust has a tendency 
to enter the carriage. At these places the pipes / are fitted with 
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holes, or, by preference, with open-mouthed pipes, in order to 
create a number of violent currents directed to the exterior, or, at 
the same time, in opposition to, or directed at certain angles 
determined by the direction of dust eddies. The pipes 4 are 
separated, and are conducted underneath the carriage, and 
possess branches to the desired places in front, above the wheels, 
and at the higher extremity of the part at the rear of thecar. The 
currents of air in d to the rear of the carriage stop the vacuum pro- 
duced at this end of the carriage, and are in a direction opposed to 
the eddies y y set up at the rear of the vehicle by its displace. 
ment.— December 19th, 1906. 


4201. February 20th, 1906.—IMPROVEMENTS IN OR RELATING TO 
COMPRESSED ALR SPRINGS, Archibald Sharp, Thanet House, 
231, Strand, London, W.C. 

This invention relates to improvements in air springs in which 
air is pumped into or exhausted from a reservoir formed by or 
connected to a cylinder and plunger, and the air-tight joint 
between the cylinder and plunger is obtained by the use of a 
rolling packing mitten. The invention consists of improvements 
on a very ingenious device for making the air spring piston air- 
tight. There are three figures Fig. 1 is a view partly in section 
of the air spring invention. The cylinder C is open at one end ; 
the other end is closed, or may be in communication with a closed 
reservoir. The larger end m of the rolling packing mitten M is 
held between a tubular mitten-holder H and a retaining ring R. 
The said mitten-holder is an easy fit in the open end of the 
cylinder. The shapes of the mouth of the mitten-holder and of 
the retaining ring are so made as to accommodate the thickened 
end of the mitten, while the narrowest annular space between the 
mitten-holder and the retaining ring is a trifle greater than the 
thickness of the body of the mitten, but less than that of the 
thickened edge of the mitten. On air being pumped into the air 
spring, the end of the mitten is pulled down in the annular space, 
and so makes an air-tight joint with the mitten-holder. The 
smaller thickened end x of the mitten may lie in an annular space 
between a groove or depression g on the surface of the plunger P 
and a retaining tube T. The retaining tube has fastened to'its 
inner end a guide piston G, an easy fit inside the cylinder C. The 
retaining tube and guide piston are screwed on the inner end of 
the plunger. The relative shapes of the smaller thickened end of 
the mitten and the annular space in which it is lodged between 
the plunger and retaining tube is similar to that above described 
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for the larger end. When the plunger, mitten-holder, mitten 
and guide piston are placed in position inside the cylinder the 
open end of the cylinder may be closed by a guide nut or cap 
screwed thereto providing another guide surface to the plunger. 
The open end of the cylinder C and the outer end of the mitten- 
holder H are so shaped as to accommodate a soft washer W, 














which is squeezed tight when the cap A is screwed up, thus form- 
ing an air-tight joint between the cylinderC and mitten-holder H. 
A non-return valve is fixed to the closed end of the cylinder at V, 
or at any other convenient place.— December 19th, 1906. 


13,896. June 18th, 1906.—AN IMPROVED VARIABLE SPEED FRIC- 
TION GEAR FOR AUTOMOBILES AND THE LIKE, Herbert S. 
Wonham, 61, Coombe-road, Croydon, Surrey. 

This invention relates to variable speed friction gear, and has 
for its object to improve, simplify, and render such gear more 
satisfactory and efficient in use. There are five figures. Fig. 1 is 
a plan. The friction disc 1 is fitted to and driven by the engine 
shaft 2. Two friction wheels or pulleys 3, 4 are carried on shafts 
5, 6, arranged at right angles to the engine shaft, and those friction 
wheels which bear against the face of the disc 1 are adapted to 
slide on their respective shafts, so that they can be drawn towards 
or away from each other, thus varying the speed at which they 
are driven by the disc 1. A second frictiondise 7 is loosely carried 
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on the shaft 8, this shaft being in line with the engine shaft 2; the 
function of this dise which bears against the friction wheels 3 and 
4, is to ensure that a constant pressure will be maintained by the 
friction disc 1 on the periphery of each of the friction wheels. 
Cross bars 9, 10 are fitted to the rear of and bear against the 
friction discs 1 and 7 ; those cross bars are connected by springs 
11, 12, the tension of which can be regulated by nuts 13, 14, 15, 
and 16. The means employed for varying the position of the fric- 
tion wheels 3, 4 consists of a right and left-hand screwed rod 17, 
provided with two travelling arms 18, 19, engaging with collars 20, 
21, fitted to the friction wheels. Two bevel wheels 25, 26 are fitted 
to the sleeve 27, which is arranged to slide on the shaft 8, and 
either of those bevel wheels can be made to gear with bevel 
pinions 28, 29 carried on the inner ends of the friction wheel 
shafts 5 and 6. By means of those bevel wheels and pinions the 
direction of rotation of the shaft 8 can be reversed relatively to 
that of the engine shaft 2, depending on which bevel wheel is in 
gear with the bevel pinions.— December 19th, 1906. 


ELECTRICAL APPARATUS. 


25,754. December 1]th, 1905.—IMPROVEMENTS IN OR RELATING 
TO ELECTRIC TELEGRAPHY, Professor Ferdinando Lori, Royal 
School of Engineers, Padua, and the Marquis Luigi Solari, 
Head of Department of Posts and Telegraphy, Rome, Italy. 

This invention relates to an capvel system of multiple and 
simultaneous telegraphy of the following kind:—At the trans- 
jnitter station there are several sources of electromotive force of 





different frequency generated by so many alternators. Each of 
the latter acts by means of a contact breaker—for instance. a 
Morse manipulator—on the primary circuit of a transformer. The 
secondary circuits of these transformers are all connected in series 
with each other and with the line. The receiver station contains 
a similar number of transformers, the primary coils of which are 
also connected in series with each other and with the line, while the 
secondary coils constitute as many distinct circuits. Each of these 
circuits contains a special relay in series and a condenser in paralle) 
with the secondary circuit of the transformer. The relay is a 
mechanical resonance relay — that is to say, it contains a part 
which can vibrate, and the period of vibration of which coincides 
with the frequency of the current passing through it, so that the 
part vibrates and the relay acts only when acurrent of the same 
frequency is passing through it. This part can be simply a wire 
stretched between the poles of a magnet, or of an electro-magnet, 
through which passes an alternating current. It is sufficient to 
regulate the length and the tension of the wire in order suitably to 
vary its natural period of vibration, and to cause it to vibrate when 
a current of suitable frequency passes through it. While vibrat- 
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ing, this wire can c'ose a local circuit and produce suitable 
signals. Each condenser, on the contrary, placed in shunt on the 
secondary windings of the transformer, has such capacity that it 
constitutes an electro-magnetic resonance circuit tuned for the 
frequency for which the relay is tuned. In this way the 
mechanical resonance and the electro-magnetic resonance help 
esch other in sorting out the currents on the arrival when 
several electro-motive forces are s*‘multaneously acting on the 
lines. It follows therefrom that, when several series of signals 
are sent through the line by simultaneously operating several 
manipulators, each relay produces those corresponding to the 
freqvency for which it is doubly tuned, and receives only the 
message which is sent by the corresponding manipulator. ‘lhere 
are two figures. Fig. 1 represents a transmitting station and 
Fig. 2 a receiving station ; 1, 2, 3 represent three secondaries in 
series of three transformers; 4 is the communication with the 
ground, 5 is the communication with the line wire; 11, 12, and 13 
represent three primaries of the transformers; 14, 15, and 16 three 
sources of electromotive power of different frequency—alternators ; 
17, 18, 19represent three keys, of the Morse type, which serve to close 
or open at a given moment the circuits of the electromotive forces, 
In Fig. 2, 6 represents a communication with the line wire ; 10 that 
with the ground; 7, 8, 9 are three primaries disposed in series 
of three transformers ; 20, 21, 22 are the secondaries of the said 
transformers, and 35, 36, 37 represent the condensers. Each con- 
denser is in accordance electro-magnetically with its corresponding 
transformer and with a corresponding frequency in the transmit- 
ting station. It follows that the circuit of the transformer 20 and 
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of the condenser 35 vibrates with a frequency generated by the 
aliernator 14, the others acting in a similar manner; 23, 24, and 
25 represent three vibrating wires mechanically tuned with the 
corresponding frequencies ; 26, 27, and 28 represent three metallic 
pieces with which the vibrating wires produce contact when they 
vibrate ; 29, 30, and 31 are three local elements ; 32, 33, and 34 
represent three Morse apparatus or other transcribing means. 
When, for example, the key 17 is closed, it sets up the electro- 
motive force of the alternator 14, which hasa given frequency. A 
current of this frequency circolates along the wire. It sets up an 
intense current in the circuit of the condenser 35, whence it follows 
that a current circulates through the wire 23, which vibrates, and 
by vibrating is brought in contact with the piece 26 and closes the 
circuit of the element 29. The current sent by this latter through 
the apparatus 32 produces a signal. The other two wires 24 and 
25 do not move. If more keys than one are manipulated simul- 
taneously, then a complex current passes through the line—that 
is, a current due to the amount of the electromotive forces which 
are set in action, but each receiver answers to the frequency with 
which it is in accord. That is, the complex current circulating in 
the line is analysed by the receiving circuits; but since this 
analysis is not complete, each vibrating wire receives a complex 
current in which the principal frequency predominates. It 
vibrates under the effect of the principal current, and remains 
indifferent to the others. By this means of combining two 
vibrations, the mechanical and the electro-magnetic, it is possible 
to separate a large number of signals, thus obtaining an important 
technical result which attempts hitherto made have not succeeded 
in reaching.— December 19th, 1906. 
27,002. December 27th, 1905.—IMPROVED MANUFACTURE OF 
ELECTRIC INCANDESCENCE LAMP FILAMENTS FROM TUNGSTEN 
OR MOLYBDENUM OR AN ALLOY THEREOF, Johann Luz, 
Hegelgasse 13, Vienna, Austria. if 
Recently processes have been suggested for making filaments for 
electric incandescence lamps from tungsten or molybdenum. It 
has been proposed to form deposits of tungsten or molybdenum 
upon oton or metal filaments, which may then be removed. 
This process was carried out by subjecting incandescent carbon or 
metal filaments to the action of vapours of halogen compounds of 
tungsten or mo'ybdenum in the presence of hydrogen, whereby 
the metal becomes deposited upon the carbon or metal filament. 
This process has, however, not proved practically useful on 
account of its complicated nature and the great difficulty of sub- 
sequently completely removing the carbon or metal core. This 
invention has for its object the production of incandescence fila- 
ments of practically pure tungsten or molybdenum, or alloys from 
the trioxides or acid hydrates of these metals. Advantage is taken 
of the fact that the trioxides and acid hydrates of the metals com- 
bine with ammonia or with mono- and poly-amines to form salts, 
The acid hydroxide or trioxide of tungsten or molybdenum is 
triturated for some time with excess of ammonia solution or with 
a solution of a mono- or poly-amine, especially a nitrogen base of 
an ‘alcohol radical, such as butylamine or methylethylamine ; a 
compact tough mass is thus produced which can be effectually 
formed into filaments. The filaments produced are of a light 





colour and solidify rapidly in the air; they do not conduct the 
electric current. The filaments are then heated to incandescence 
under exclusion of the air, when they lose their light colour 
because the ammonium and amine compounds are destroyed, 
The volatile constituents pass away mt Be a filament of a dark 
colour composed of metal or of low oxides is left. The original 
high electrical resistance of the filament is considerably 
diminished, so that it can be further heated to incandescence by 
the passage of an electric current under exclusion of air, whereby 
the particles thereof will be welded together and the reduction to 
metal is completed, so that the filaments consist of practically 
pure tungsten or molybdenum, and when enclosed in glass globes 
exhausted of air they constitute economical incandescence lamps, 
— December 19th, 1906, 


132, January 2nd, 1906.—IMPROVEMENTS IN ELECTRIC FurR- 
a Charles E. Pettit, 72, Alleyn-road, Dulwich, London, 


Difficulty is very often experienced in electric furnaces for the 
manufacture of carbide of calcium, or similar substances, owing to 
faulty connection of the lower electric or carbon of the furnace 
with the wires or ‘‘ leads” which connect the furnace to the source 
of supply of the electric current, and which are usually of copper. 
Such connections have usually been effected by securing the circuit 
lead directly to the electrode by the aid of clamps or the like, or 
by screw connections, the electrode being supported in a recess or 
in a metal or other socket in the furnace body. These connec- 
tions, however, frequently become heated, and fuse, and to prevent 
this it has been proposed to mould the electrode into a metal 
socket connected with the supply circuit, and to cool such socket 


by circulating through it air or other fluid. In this invention a 
solid metal socket is used for the bottom electrode, having a recess 
therein so shaped that it will receive the lower end of an electrode 
of ordinary form, due provision being taken that the electrode 
shall make good contact on all sides, this good contact being 
obtainable as, for instance, by making the electrode fit tightly into 
the socket, or by thoronghly filling up any spaces between the elec- 
trode and the socket with a suitable conducting compound, such as 
voarves made out of tar and powdered electrode carbon. To the 

ttom of this block are connected a number of metal bars or 
wires, to carry with ease the large amperage generally used in elec- 
tric furnaces. There aretwo figures. Fig. 1 is a perspective view, 
The holder comprises a solid block a of metal, preferably cast iron, 
having formed therein an opening or recess to receive the lower 
end of the electrode or carbon ) to the extent of about half its 
length, the contact between the two being secured by accurate 
fitting, a paste of tar and crushed electrode carbon, or in any 
other convenient manner. This block is shaped so that it can con- 
veniently be built into the body of the furnace. In the under side 
of the block grooves are formed to receive the bars c, by which the 
furnace is connected to the source pf supply of the electric current. 
— December 19th, 1906. 


WIRELESS TELEGRAPHY. 

6217. March 14th, 1906.—ImproveD METHODS OF SIGNALLING IN 
WIRELESS TELEGRAPHY, Valdemar Poulsen, 22, Steen 
Blichersvej, Frederiksberg, Denmark. 

Hitherto the method principally employed in transmission of 
sor in wireless telegraphy by means of continuous electric 
vibrations has consisted in the generator’s vibration number being 
suitably changed by means of the operating key. If, then, the 
receiving station apparatus reacted to a certain vibration number 
only, signalling might in this manner be effected. In accordance 
with this invention the signals are obtained by means of continu- 
ous electric vibrations produced by an electric arc, connected to 
self-induction coils and capacities in such a manner that the 
variations of intensity are produced by varying the distance 
between the electrodes, it being a fact that the device only pro- 
duces vibrations if the arc employed be of a certain length. 
Between the signals the electrodes may, of course, be drawn apart, 
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so that the are is extinguished, and in order to produce vibra- 
tions for the next signal the arc must be again produced by bring- 
ing the electrodes into contact with each other. In the latter case 
the effect of the operating key will consequently be that it either 
directly or indirectly—as through a relay—closes or interrupts the 
supply current by means of the electrodes themselves. There are 
eight figures, Fig. 1 isa current diagram showing the arrange- 
ment of such transformation device. a and } indicate supply 
wires to the transformation device in which an electric arc is used ; 
c is aself-induction coi! ; d and e indicate the electrodes. On the 
electrodes is arranged the vibration circuit, which consists of a self- 
induction coil / and acondenser g. The vibration circuit is gene- 
rally directly or inductively connected to the transmission devices 
employed in wireless telegraphy—as by antennies, secondary coils, 
&e. As the vibration number, for one thing, is dependent on the 
resistance of the vibration circuit, and as the arc forms a part of 
the vibration circuit, it is obvious that the correct vivration 
number. will not appear before the arc has reached its proper 
length, while there is a danger of the device producing vibrations 
having other vibration numbers during the time the arc is of a 
different length—that is, during the movement of the one elec- 
trode from its contact with the other electrode until the correct 
length of the are has been attained.— December 19h, 1906. 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Se., and Mr. DeMpsTER SMITH, 
No. XXVIII. 


Wurst conical roller bearings have been used to some 
extent by several makers to take the thrust of the spindle, 
their adoption has been anything but general, owing to 
the objectionable end thrust on the rollers. These bear- 
ings are designed with the apices of the cones meeting 
at the centre of the shaft; and to keep the end thrust of 
the rollers within reasonable limits, so that the outer 
ends may not be injured, the angle of the cone does not 
exceed 7$ deg. The Standard Machinery Company, 
Providence, R.I., in its bearings of this type, with 
from thirty to thirty-two rollers, recommends in the size 
for a shaft of 2in. diameter a working load of 19,000 lb. 
and 9500 lb. for a speed of 50 and 100 revolutions per 
minute respectively; and for a shaft of 9}in. diameter 
300,000 lb. and 150,0001b. for similar speeds. This 
suggests that the working load is inversely proportional 
to the speed of revolution, and that for any one speed 
the load increases almost in proportion to the square of 
the roller diameter. Experiments to determine the 
coefficient of friction for these bearings have been few; 
but the average value appears to be somewhere about 
00025. 

Ball thrust bearings.—Ball bearings are now largely 
used to take the thrust of the spindle in high-speed and 
carbon steel lathes, and seem to give every satisfaction, 
even in comparatively big machines. The repeated 
failures of this type of bearing in its early days were no 
doubt due to the irregularity of size or shape of the balls 
and plates alike, in addition to indifferent construction 
and lack of uniformity in the composition of the 
materials employed. 

Some of the leading ball bearing manufacturers 
guarantee the balls to be within one ten-thousandth of an 
inch both as to absolute diameter and as to sphericity. 
Great care must be exercised in the construction and 
fixing of these bearings, as in such hardened steel parts 
the fit must be absolute. They are satisfactory only so 
long as the balls and races are in perfect condition. 
There is little or no appreciable wear in these bearings. 
After running for years their destruction is brought 
about more by the breaking up of the surfaces than by 
wear. The conclusions of a long series of experiments 
and of experience by the Hoffmann Manufacturing 
Company has led them to recommend the working loads 
for various speeds as shown on Fig. 111. The working 
load in pounds is plotted on a base of revolutions per 


Working load, speed & proportions of the Hoffmann 
Standard Ball Thrust bearings& power lost in 
friction inBall & Roller Thrust I 








| 


N® of balls. 
~ 


diameter not less than h/6. This gives a spindle speed N 


equal to N = — + ~ 2.¢., twelve times N; ; and 


this is the greatest speed at which the bearing is relied 
on to carry the above thrust. 

Using now Diagram 111, we find on the left-hand 
scale of loads the value of T = 10h? for the thrust, and 
on the horizontal scale of speeds the value of N for the 
revolutions. Where these values intersect, we choose the 
rearest curve of the size of shaft, and from the hori- 
zontal scale of shaft diameters we find the number and 
diameter of the balls. 


Fig. 111— gives us the values as curves is:— 
gp — 4300  ?) 


bal 


Vv) 
number of balls, 
their diameter in inches, 
N = working speed in revolutions per minute. 
Now the longitudinal thrust corresponding to the 
standard cut is (see above) T=10 h?lb. Therefore 


where n 


10 ? = 4800 n or n 8? = VN j2, 
VN 430 
Again, we may for simplicity take (instead of 
, _ 158,600 , 360\ . _ 90,000 
N = = N = ew, 
hs + h ) h? 
Substituting this, we obtain— 
n e = 142 =“ h2 = h é 
430 h 3 
Hence, f= 2 
Bn 
Thus, for an 18in. lathe, if we assume eighteen balls— 
a ee 
3x 18 3 
5 = ‘58 = 9/lé6in. 


This gives a simple method of determining the size of 
the ball thrust bearing required for a given lathe; alter- 
native to that by the use of Diagram 111, described 
above. 

In Table A the results of this method are given for 
lathes from 6in. to 72in. centres. 





| 
| 


Test Load(inpounds) 





Watts lost 
Fig. 111 


minute, and indicated by the small open spots with a 
thick full line through their mean values. Each curve 
co-ordinates the permissible loads with the speed of 
revolution for one particular diameter of shaft. The 
number and diameter of balls are dependent only upon 
the diameter of the shaft. The values allowed are plotted 
on a base of shaft diameter, the number being indicated 
by the black spots surrounded by circles, and the diameter 
by the black spots only. 

Plotted on the same figure are the results of experi- 
ments made by Mr. T. Hill with ball and roller thrust 
bearings at speeds between 1110 and 1150 revolutions per 
minute. The loads are plotted on a base of watts lost in 
friction for the various values. The ball bearing ine ach 
case consisted of 17 balls }in. diameter, and similarly in 
the case of the roller bearing. To determine the size and 
number of balls in a thrust bearing for a given size of 
lathe, we proceed as follows:—Taking the thrust on 
the spindle at 25 per cent. of the vertical force acting 
on the tool when taking the standard cut, we have 
T= 25 he 

6400 
same at all speeds. The highest spindle speed at which 
the standard cut may be expected to be taken will be that 


Corresponding to a cutting speed V = . +15 ona 
a 


tons, or T = 10? lb. approximately—the 











* No XXVII. appeared December 14th. 


The law of variation of safe load on a ball bearing of 
the type shown in Fig. 112, and for which the diagram— 


TaBLE A.—Ball Thrust Bearings for Lathe Spindles, 


friction. Fig. 113 shows an old type of thrust bearing 
with double ball races; whilst Fig. 114 gives the double 
ball thrust bearing of the Auto Machinery Company. In 
Fig. 113 the load is distributed over two sets of balls, 
whilst in Fig. 114 each set carries the whole load. The 
speed of rolling is reduced in both sets of balls in the 
latter, whilst in the former it is reduced for one set only. 

Bearings for side shafts.—In heavy lathes the side 
shafts are frequently made to run in bearings similar to 
that of the main spindle. Generally, however, for con- 
venience in machining, the steps are of the type shown 
at D and E in Fig. 115, with the split at right angles to 





Fig. 115 


the pull of the strap, and pegs on one or each half to pre- 
vent the bush from turning. The design shown at F is 
after a continental pattern, where adjustment is made 
by screws in the cheeks thrusting forward the pads. In 
small lathes the bush is usually a complete ring driven 
into the cheek of the headstock. It is practically im- 
possible, even in well proportioned bearings in ordinary 
use, to confine the friction to the shearing of the oil films 
which surround the shaft, as the supply of lubricant is 
more or less intermittent and the film discontinuous; 
consequently, there is considerable work lost by the shaft 
sliding in the bearing. To reduce this lost work roller 
bearings have been introduced where the sliding friction 
of the loaded surfaces has been converted into a rolling 
| motion. The rollers are frequently simply built around 
the shaft and carried by a casing. In this case there isa 
| sliding motion between the rollers themselves, and as it 
| is essential for the satisfactory working of the bearing 
| that the rollers shall always remain parallel to the shaft, 
| they must be parallel in themselves, otherwise they will 
slew under the load and produce a grinding action. The 
| lack of truth of the surfaces and uniformity of size of the 
| rollers has generally been the cause of failure of this type 
|of bearing. From these considerations it is apparent 
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Fig. 102 shows the type of ball thrust bearing most | that the metals employed must be of uniform character 


commonly used for lathes, although it is preferable to 
have the two races as near together as possible, as in 
Fig. 105, to reduce excess of pressure produced by heating. 
It is clear that, to ensure proper running of the balls in 
the race with a minimum of grinding action, the lines 
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drawn through the points of contact must cross at the 
centre of the shaft, and that S _ Rs 


T Ré 


Fig. 112. Many are of the opinion that in ball and 
roller bearings there is a perfect rolling motion, and that 
any lubricant is unnecessary. It has been clearly 
demonstrated, however, by Professor Osborne Reynolds 
that the material gathers in front and behind the roller or 
ball, and thus causes relative sliding with accompanying 


as shown in 





and hardness. Very good results have been obtained 
| where the rollers have been made of a medium carbon tool 
| steel hardened to an ordinary spring temper, and the cases 
| of a similar quality of steel, but tempered as hard as 
| possible. Where cast iron has been used for the latter 
| the rollers simply ground it into powder, and soft steel is 
|soon laminated and compressed, thus enlarging the 
| bearing. For high speeds balls are to be preferred to 
| rollers, which are inclined to be noisy. 
| Professor Stribeck in his investigation of ball and 
| roller bearings, concluded that in the former the equiva- 
| lent projected area was equal to one-fifth the number of 
| balls, multiplied by the square of the ball diameter, 
| whilst for roller bearings the equivalent projected area 
| was equal to one-fifth the number of rollers multiplied 
| by the length and diameter of the same. 

| The average of a large number of experiments made 
| on the power consumed to drive the shafting alone in a 
| well appointed machine shop ih which ordinary lubricated 
| bearings were in use gave as a result that about 123 per 
| cent. of the total power developed was required, and a 
| similar amount for the countershafts. Where roller bear- 
| ings have been substituted this loss has frequently been 

reduced 25 per cent. 

The conclusions arrived at by Professor Goodman in 
| his investigation of the starting and running friction of 
| ball bearings are as follows :— 
| Load.—That the friction per ton decreased as the load 
|increased. Under the pressure of 1000 lb. at 40 revo- 
| lutions, the bearing friction was at the rate of 8°512 Ib. 
| per ton of load, but under a pressure of 10,000 lb., at the 
| same speed the friction had decreased to 3-584 Ib. per 
| ton of load. 

Speed.—That speed has very little effect upon the 
| coefficient of friction. In the case of a load of 1000 lb. 
| the coefficient was constant between the speeds of 40 
and 480 revolutions per minute ; and in the case of a load 
of 10,000 lb. it varied from *0016 at 40 revolutions, 
| to 0°0013 at 160 revolutions, and remained constant at 
| this figure to 480 revolutions, the highest speed attained 
in the trials. 

Starting effort.—That the slight friction to be over- 
come in starting was practically the same as in running. 

End thrust—That the end thrust in a correctly 
| constructed bearing was “ practically nil.” 
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The Empire roller bearing shown in Fig. 116 is fitted 
with a gun-metal cage, consisting of two end rings con- 
nected A ywny bars, within which the solid rollers are 
so confined that they remain parallel to the shaft, and 
thus reduce the tendency to cross-wind. For convenience 
in erecting the cage is made in halves, one part being 
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Fig. 116 


securely dovetailed into the other. The rollers are of a 
high-quality steel, and of about three shaft diameters in 
length, and are carried by a circular steel casing, having 
a universal swivel seat, which fits the outer cast iron 
pedestal. Here the principal sliding motion is between 
the rollers and the cage, which rotate with the shaft, 
although the cage takes none of the load. The leading 
dimensions of this bearing are shown in Fig.117. This 
design of bearing is found to give much greater satisfac- 
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tion than that with the free rollers, Some makers prefer 
to fit a hardened steel muff on the shaft, to prevent 
lamination of the same by the hardened rollers. If the 
rollers are soft they lengthen, and are a constant source 
of trouble. 

In the Kynoch bearing, shown in Fig. 118, the casing 
is of cast iron and in halves, accurately fitted to prevent 
relative movement. Instead of the solid ccutinuous 
roller there is a series of short independent rollers, made 
of aspecial quality of sheet steel, and formed by rolling 














Fig. 18 


the blank into a hollow cylinder. The advantages claimed 
for this construction of roller are that the fibre of the 
steel is always in the direction of rotation, and this gives 
them an amount of elasticity which is never overcome 
by the load they have to sustain; that they are flexible. 
The rollers not being “hardened” do not laminate the 
shaft. To reduce the amount of friction between the 
rollers and the guiding cage there are only three com- 
partments in the same. 








THE LAYING OUT OF NEW WORKS. 
: No. II.* 
HEATING AND VENTILATION. 

Tue efficient heating of works during the cold weather 
is so obviously necessary that no space need be wasted in 
quoting reasons in favour of it. One of the earliest forms 
of heating was by means of numerous coke “devils” 
dotted about the works, but it is to be hoped that this 
system is now extinct, as the effect upon the freshness of 
the air was lamentable. 

Moreover, in works dealing with electrical windings 
involving the use of insulated wire, breakdowns have been 


a * No. I. appeared January 18th. 








traced to the deleterious effects of the gases given off on 
the insulation of the coils. 

It is an easy step in development from coke “ devils” 
to slow combustion stoves, and the latter are largely in 
use at the present time. 

These stoves are very efficient, and require little atten- 
tion, but with their enclosures for coke and safety from 
fire they take up valuable floor space, and entail a good 
deal of handling of the fuel. 

There is little doubt that the source of heat should be 
concentrated in one spot, and distributed throughout the 
works as required. 

Two systems of doing this are in vogue—the live steam 
method, and the distribution of heated air through pipes 
by means of fans. 

The first system is well suited to low-pitched buildings 
dealing with small work in which there are no travelling 
cranes to be considered in laying out the piping. For 
works consisting of several lofty bays, the distribution of 
heated air has several advantages, and this plan has been 
largely adopted in recent buildings of this description. 

Heating by steam pipes is frequently carried out in the 
following manner. A steam boiler of suitable capacity 
is installed either inside the main building or in a lean-to 
adjoining it, and a steam pipe is led from the top of this 
boiler to the middle point of a delivery main, which is 
arranged along one side of the building. At alower level, 
and on the other side, a pipe is provided for returning the 
condensed water to the boiler, and between the return 
pipe and the delivery main 2in. pipes are arranged at 
intervals of 10ft. for the purpose of heating the works. 

Great care must be taken to avoid water-hammer, and 
to guard against this the following points should receive 
attention :— 

(1) The pipe from the boiler to the delivery main 
should fall towards the boiler. 

(2) The heating pipes should leave the delivery main 
at the bottom, each, therefore, starting with a bend or 
elbow. 

(8) The heating pipes should enter the return main at 
the top, requiring bends or elbows for this purpose. 

(4) The pipe from the return main to the boiler should 
enter the latter above the water level. 

Wheel valves of the fairway type should be provided 
on the boiler for both delivery and return pipes, and 
flanged joints should be used for all piping exceeding 
2in. in the bore. The heating pipes should have flanges 
where they join the mains, but the intermediate joints 
may be screwed if preferred. 

All the piping will be supported by hangers, thus 
allowing it to expand or contract freely, the heating 
pipes being carried by plain hooks made from 2in. by 
}in. iron bar bent to suit the roof beams and the piping. 
The mains will be too heavy for the safe use of this 
method of support; bolted hangers must, therefore, be 
used to carry them. 

The size of the steam main and the pipe from the 
boiler supplying it should be of such capacity as to carry 
the maximum amount required at a speed not exceeding 
100ft. per second. 

The return pipe might be much less in diameter, if it 
could be confined to the conveyance of water, but as the 
lowest pressure in the system will be about the middle of 
the heating pipes, steam will enter continually at both 
ends, and would force back the water in the return pipe, 
unless it were of sufficient size to allow the water to 
run down the bottom of it against the upward flow of 
steam. This pipe must, therefore, be as large as the 
supply pipe. 

A low boiler pressure is used for steam-heating systems, 
51b. to 10 lb. above the atmosphere being sufficient. The 
condensation in the heating pipes amounts to about °41b. 
per square foot, with air at 60deg. Fah. and steam at 
230 deg. Fah., and 1ft. run of pipe will warm 10ft. of floor 
space. These figures enable the amount of piping to be 
calculated for a given building of the type under con- 
sideration, and the quantity of steam which will be con- 
sumed in warming it. 

Before passing on to the hot-air system, it will be 
instructive to indicate approximately how the number 
of heat units may be obtained which will be required to 
maintain a building at a given temperature. An example 
from actual practice is taken more clearly to illustrate 
the method of getting these figures. A works of the low- 
pitched type, with saw-tooth roof, is heated by steam 
piping in the manner described above. ‘The area covered 
is 44,000 square feet, and as every 10ft. is warmed by 
lft. of 2in. pipe, we have 4400ft. of 2in. piping = 
2700 square feet of surface, and in addition 600 square 
feet of main piping must be allowed for, making a total of 
3300ft. To this figure we may add 5 per cent. for flanged 
joints, amounting to 3465 square feet in all. 

The heat units required to condense 1 lb. of steam at 
221b. absolute pressure may be taken as 750, which 
x ‘4 = 300 units per square foot of pipe surface; 
.. 300 xX 3465 = 1,020,000 units provided by the piping 
above described. 

The cooling surface of any building consists of the roof, 
walls, and floor, and the transmission of heat, as given by 
Messrs. B. F. Sturtevant and Co., is as follows :— 

Walls averaging 15in. thick, *275 units per square foot; 
glass, 1:0; roof boarded, *1; and floor, ‘083 units 
respectively for every degree Fahrenheit difference 
between the inside and outside temperature. 

Taking the maximum difference as 35 deg., we obtain 
the total heat units required as follows :— 

Walls... ... ... ... 18,500ft. at +275 x 3: 

Roof, boarded .. ... 40,000ft. at +1 

Roof, glass ... 20,000ft. at 1-0 x 85 = 700,000 
Floor... .. . 44,000ft. at -083 x 35 = 130,000 


1,102,000 


This total works in very well with the behaviour of the 
heating system for our example in cold weather, which, 
as we have seen above, is capable of supplying 1,020,000 
units with a steam pressure of 7 1b. per square inch above 
the atmosphere. 





In this particular case flanged joints were used throy h- 
out, and the heating pipes enter the sides of the ane 
instead of at the bottom and top respectively, resulting in 
a good deal of water-hammer, which may be avoided } 
attention to the conditions outlined above. y 

Buildings of a comparatively lofty type, and served } 
overhead cranes, may be heated effectively by seem 
piping on a different plan from the above. It is ag 
follows :— 

Elongated coils of 14 steam piping, each containing 
about 50 square feet of surface, are placed at intervals 
along the walls, and between the columns where one bay 
opens into another, these coils are supplied with steam at 
15 lb. to 20 Ib. pressure, through a regulating valve, and the 
water drains back into the hotwell of the steam plant, 
Each square foot of pipe surface warms 200 cubic feet 
of building capacity, and the system is cheap, effective 
and easily handled, where it can be worked in conjune. 
tion with steam power plant. If a separate boiler be 
used with such a method of heating an automatic feed 
pump would benecessary to return the water to the boiler, 
which is rather a disadvantage compared to the overhead 
system previously described, as there is some risk of the 
water-level becoming dangerously low in the boiler 
through accidental stoppage of the feed pump. In other 
respects this method appears to be quite satisfactory, and 
it is less costly than the hot air system for buildings wher. 
overhead steam piping cannot be used. 

The distribution of heated air by mechanical means jg 
a common method of warming lofty buildings devoted to 
the manufacture of heavy machinery. The total units 
required for this purpose may be computed in the manner 
already described in connection with the steam heating 
system; but an additional 25 per cent. should be allowed 
to cover leakage and extra radiation owing to the 
continual movement of the air. Having obtained this 
figure, it should be multiplied by four to give the weight of 
air required, as the specific heat of air at constant pressure 
is ‘237. We thus obtain the weight of air per hour which 
will give the required number of heat units with a fall of 
1 deg. in temperature. If the air leave the fan at a 
temperature of 140 deg., and the degree of heat desired in 
the building be 60 deg., this total can obviously be divided 
by 80deg., which will give the weight of air to be actually 
heated and distributed. 

It is assumed that the air will be drawn from the 
inside of the works, and will therefore only require heat- 
ing through a difference of 80 deg., but another 20 deg. 
should be allowed in the boiler capacity to enable a cold 
building to be warmed up in a reasonable time, and also 
for — power to overcome the effect of strong cold 
winds. 

The air is heated by passing it between a large number 
of lin. steam pipes massed together for this purpose, 
resulting in an evaporation of 2 Ib. to 2} lb. per square foot 
of pipe surface. From the above figures the amount of 
piping, the size of the boiler and the capacity of the fan 
can be calculated, making due allowance for the friction 
in the distributing pipes in computing the size of the 
latter. The heating pipes should be arranged above the 
boiler if possible; they can thus bein free communica- 
tion with it, andthe water will drain back as steam is 
condensed. 

The distributing pipes are of galvanised steel and are 
usually run along each bay under the crane runways, 
openings being arranged at intervals to deliver the hot air. 

No mention has been made so far of ventilation, for the 
reason that the space per head in engineering works of 
the types under consideration is so large that the change 
of air through leakage, open doors, &c., is sufficient to 
maintain a fairly fresh atmosphere without anv artificial 
means. That the change of air obtained in this way is 
not always appreciated by the men and is not economical, 
is to be deplored, but in the majority of cases it is un- 
avoidable. It is desirable in many instances to provide 
an alternative suction pipe for the air-heating system, 
whereby cool air may be drawn from outside in hot 
weather and forced through the building. 








THE GERMAN STEEL SYNDICATE. 


THE complete figures in relation to the turnover of the 
German Steel Syndicate during the past year of remark- 
able prosperity in the iron and steel trades of the world 
have just been issued. As will be remembered, about one 
half of the production of over 10,000,000 tons controlled 
by the syndicate is not also subject to price regulation, 
and the disposal of this particular tonnage is practically 
a closed book to all but the constituent works. The 
manufactures comprised under this heading are bars, 
plates and sheets, rods and wire, tubes, railway axles, 
wheels and flanges, forgings, castings and other manu- 
factures. But in the case of the products which are 
actually sold and price-controlled by the syndicate, 
information is from time to time issued which throws a 
little light on the policy of the syndicate. These products 
are semi-finished steel, railway material and shapes. 
At the present time there is no competition between 
British and German works in heavy rails and accessories, 
owing to the operation of the International Railway 
Convention, which has still several months to run before 
reaching the period for expiration. The question as 
affecting the two classes of producers therefore refers 
to partly manufactured steel and shapes in so far as 
they are placed upon the market by the Steel Syndicate, 
and quite apart from the manufactures which the con- 
stituent works dispose of as they may deem advisable, 
so long as they do not exceed their allotted production 
respectively. If shapes are left out of consideration as 
well as heavy rails, there remains the particular article 
which in the past has been offered in strenuous opposi- 
tion to British blooms, billets and sheet bars in our home 
market, although notin quite recent months. On several 


occasions during 1906 the Steel Syndicate expressed its 
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inability to meet the whole of the inland demand on the 
part of the mere rolling mills for supplies of semi-finished 
steel, and it was also stated that the export trade was being 
restricted in order to set free a larger tonnage for the use 
of the home market, and that both Belgian and French 
material was being purchased in order to assist in coping 
with the requirements of home consumers. 

It is well to see how the alleged scarcity of partly 
manufactured steel in Germany has actually worked out 
in practice. In the first place, the aggregate exports of 
iron and steel in the first eleven months of 1906 were 
350,000 tons greater than in the corresponding period of 
the previous year. Now, although the Steel Syndicate 
does not control the whole of the trade, it represents at 
least 90 per cent., and it is, therefore, necessary to bear 
in mind the fact that the exports advanced considerably 
last year. The second point is that the turnover of the 
syndicate for the whole of 1906 amounted to 5,730,000 
tons in round figures for the price-regulated products, 
namely, semi-finished steel, railway material ana shapes ; 
but nothing is known, as previously explained, of the 
volume of business transacted in the other half of the 
production which comprises the second group of manu- 
factures. As the turnover reached 5,210,000 tons for the 
corresponding articles of the former group in 1905, the 
volume of business done last year shows an increase of 
520,000 tons. Itis unfortunate that the syndicate, which 
formerly issued figures indicating the quantity or percent- 
age of the three classes disposed of in Germany and 
abroad respectively, has now departed from this practice, 
and it is consequently impossible to ascertain how they 
have been apportioned for 1906. It is, however, possible 
to deal with the important question of partly manufac- | 
tured steel. The total deliveries of this material 
amounted to 1,860,000 tons, as compared with 1,910,000 
tons in 1905, being a reduction of 50,000 tons; but as the 
deliveries of railway material and shapes increased by 
570,000 tons, we have an augmentation of 520,000 tons, as 
already mentioned. The inland sales of semi-finished | 
steel reached 1,467,000 tons out of the total cited, as con- 
trasted with 1,356,000 tons in 1905, being an increase of | 
111,000 tons given to the home market. 

The remarkable fact disclosed by the figures is that, | 
notwithstanding the alleged great scarcity of semi- | 
finished steel in the inland market of Germany, the Steel 
Syndicate only delivered to home consumers an addi. 
tional quantity of 111,000 tons, extended over the whole | 
period of twelve months. Yet during the year 1906 the 
production of pig iron and steel was very considerably 
increased, the imports of pig iron assumed unusual 
dimensions, and we are told, as previously mentioned, 
that the Germans were compelled to buy foreign semi- 
finished steel to assist in meeting the demand. These 
statements are astonishing, having regard to the Steel 
Syndicate’s return to the effect that the total deliveries | 
or sales of semi-finished steel were less by 50,000 tons | 
than in the preceding year. If the inland sales are | 
deducted from the total deliveries, the quantity left for | 
the export market is 393,000 tons—sold abroad during a | 
year of so-called dearth at home, This quantity com- 
ow with 554,000 tons of semi-finished steel exported 
y the Syndicate in 1905, being a reduction of 161,000 | 
tons. If, however, the total quantity delivered last year | 
had been equal to that obtaining in 1905, and the differ- 
ence between the two years were added to the exports, 
the reduction of the latter in 1906, as compared with the 
preceding year, would only be 111,000 tons. This tonnage 
1s significant, because it not only represents the addi- 
tional supplies to the inland consumers in Germany, but 
it is also approximately representative of the smaller 
quantity of semi-finished steel imported into Great 
Britain during 1906, as contrasted with the preceding 
twelve months. 








DEVELOPMENT OF THE FRENCH 
AUTOMOBILE INDUSTRY. 
No. VI.* 

ALtaHovcH most of the leading makers of pleasure 
cars were represented on the Esplanade des Invalides 
by industrial vehicles, it was characteristic that the 
most practical types of wagons were built by firms 
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Fig. 2-AUSTRIAN WAR CAR—DAIMLER MOTOREN GESELLSCHAFT 


which had devoted themselves exclusively to the 
heavier side of automobilism. The maker of the 
pleasure car has been a long while shaking off the 
influence of pleasure vehicle design. He built wagons 
and lorries that travelled fast and alarmed would-be 
owners by the speed at which they were driven during 
the different trials. Everything was made subservient 
to speed, with the result that the wagons cost a 
ruinously high figure for unkeep and rapidly deteriorated. 
At the Paris Show it was evident that makers had 
come round to a more rational idea of the requirements 
in industrial vehicles. The chassis throughout were 
more strongly built, but while a good deal of improve- 
ment was observable, there is still much to be done 
before many of the French wagons are thoroughly 
satisfactory. To follow the ordinary pleasure car design 
is not always the best means of producing a trust- 
worthy wagon. In certain cases makers, who have 
had to fall in with the general trend of touring cars, 
are employing their old systems for industrial vehicles. 
These designs have not the refinement of the up-to-date 
chassis, but they are simple and robust, and give satisfac- 
tion to the user, because they are reliable and cost little for 
upkeep. An instance of this is the Gillet-Forest vehicle, 
which has the old type of chassis with horizontal engine. 

While many of the automobile firms are able to build 





sive charge remains constant, and by admitting a smaller 
charge the expansion of the gas, limited though it 
may be, favours an economical consumption at low 
powers. This system is found to produce an advan- 
tage in industrial cars, although, except in a few 
cases, it does not seem likely to displace the usual 
system of throttling on pleasure vehicles. The variable 
lift also allows of the engine being used for braking 
purposes by entirely closing the induction valves, or, in 
other words, the result is exactly the same as the 
ordinary practice of closing the exhaust valves when 
the engine works as an air compresssor. The usual 
sliding gear is employed, contained in a box forming an 
extension of the differential box, and power is trans- 
mitted from the countershaft to the driving wheels by 
chains. The Bertin wagon is being successfully employed 
to carry loads up to six tons. 

That there is little to choose between the types of 
engines suitable for industrial vehicles if they fulfil the 
required conditions of simplicity, solidity, and economy, 
is seen in the successful running of the Orion wagons 
and omnibuses in which the mechanism differs entirely 
from the usual systems. The Orion has a two-cylinder 
horizontal engine, which, being placed below the frame, 
has the advantage of giving a greater platform area 
than is possible when vertical engines are used. Again, 

















Fig. 3-PURREY MOTOR COACH, ORLEANS RAILWAY 


turning out good heavy wagons, and some of them have 
even given up this branch of the industry, notably 


Panhard and Levassor, who did not exhibit any industrial | 
| vehicles in the Annexe. 


On the other hand, good 
wagons are being built by makers who have gone into 
this branch of the industry without being burdened by 
preconceived ideas resulting from a long experience in 
the construction of pleasure carriages. They have ascer- 
tained the conditions under which the heavy wagon is 
required to work, and they have, in some cases, produced 
a special kind of mechanism which differs entirely from 
that used on the lighter types of vehicles. An example 
of such new departure in design is seen in the Bertin 
wagon—Fig. 4, page 85—manufactured by A. Cohandet et 
Cie., of Paris. The engine has separate cylinders, of which 
the number is increased according to the power required. 
The combustion chamber and the valve chambers are 
surrounded by a large circular casing and closed by plates 
bolted at each end, so as to allow of an ample circulation 
of water, and at the same time facilitate inspection and 
cleaning. A variable lift is given to the induction valves 


| vehicle. 





by bevelled cams, so as to vary the power of the engine 


| at a given speed. In this way the quality of the explo- | 





| satisfactory vans and light wagons by utilising their old | the scope allowed for originality in the designing 
| types of chassis, very few of them have succeeded in| of vehicles is seen in the Latil wagon, which is a 


kind of fore-carriage adaptable to any kind of heavy 
The mechanism carried across the fore part of 
the frame has necessarily to be very compact, and through 
the medium of ordinary spur wheel gearing the power 


|is transmitted by a countershaft parallel to the crank 


shaft by internal gearing on the front driving wheels. 
The Latil wagon has met with a fair amount of success, 
and appears to be coming into increasing employment. 

The majority of the vehicles exhibited in the Annexe 
were omnibuses, wagons, and vans, but several novel 
vehicles were exhibited, notably the fire engine—Fig. 6— 
shown by Delahaye and Co., Limited. This fire engine, 
constructed for the Paris brigade, is intended for emer- 
gency purposes so as to be first on the scene of a fire. 
It is propelled by a four-cylinder vertical engine of 
40 horse-power, which can be connected up for driving 
a high-duty pump that is capable of delivering 11,000 
gallons of water per hour. The vehicle carries a ladder, 
hose, and men, forming a total load of about six tons. 
Other novel examples of heavy vehicle design were the 
war automobiles exhibited by Charron, Girardot, and 
Voigt— Fig. 1—and by the Daimler Motoren Gesellschaft 
—Fig. 2—the latter having been constructed specially for 
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the Austrian Government. Between the French and the 
German vehicles there is a close resemblance, both having 
revolving turrets with a small quick-firing gun, but the 
armour of the C.G.V. car appears to bemuch weaker than 
the German, and itis difficult to imagine how it can resist 
a rifle attack at ordinary range. In the German car all 
four wheels are driven by a propeller shafts, which obviously 
must present a great advantage when driving over rough 
country. The C.G.V. car exhibited was one of the 
number ordered by the Russian Government during the 
war with Japan. 

French makers have been giving very little attention 
to the use of steam for heavy vehicles, probably on 
account of its failure, in the early days of the industry, 
when the steam wagons occasioned so much trouble that 
those firms which started to manufacture them abandoned 
their construction altogether. De Dion-Bouton, who 
were one of the pioneers of the steam wagon, supplied 
a large number of vehicles for public services, which, 
however, had subsequently to be withdrawn, with the 
result that the firm gave up the steam engine in favour of 
the petrol motor. That there is asufficiently large demand 
for a thoroughly trustworthy steam wagon to make 
this branch of the industry pay is proved by the success 
of the Purrey vehicles, of which a large number is now 
running in*France. They are being used for the con- 
veyance of material for the construction of the Paris 
Metropolitan, and are also employed by paper mills, 
brewers, and other users-in all parts of the country. The 
success of the Purrey wagon lies in the high efficiency of 
the multitubular generator. . In the transmission there is 
nothing particularly novel, and it resembles the mechanism 
.on many of the British steam wagons. For the Paris 
_Metropolitan work the vehicle is in the form of a float 
carrying four steel tip wagons for the transport of material 
from the tunnel works to the banks of the Seine. 
M. Valentin Purréy has also applied his system very 
successfully to motor coaches which he has supplied to 
the Orleans Company—Fig. 3—and to the Paris, Lyons, 
.and Mediterranean for local services. The Chemin de 
Fer du Midi is running a number of Purrey omnibuses as 
feeders to the railway. The engines of these vehicles 
develop from 40 horse-power to 5U horse-power and give 
a starting effort of 100 horse-power. The weight of the 
_omnibus in running order is 9800 kilos., and with forty 


passengers the total weight is 11,000 kilos. The vehicles’ 


have solid wood wheels built up of wedge sections and 
shod with steel tires. They travel at an average of 
15 miles per hour, apparently without discomfort to the 
passengers.. The only other steam vehicles exhibited at 
the Annexe were the Chaboche and the Darracq Ser- 
pollet—Fig. 7, page 85—in neither of which was there any 
modification calling for mention. 

The wheel continues to be a weak feature in heavy 
vehicle construcuon, the only novelty at the show being 
the Trannoy spring wheel, consisting of a circular plate 
bolted to the hub, and connected with the felloes by spiral 
springs. Lateral rigidity is given by four steel spokes 
pivoting on the hub. - Another interesting exhibit was a 
small suction gas plant, which was intended to provide 
the motive power for heavy wagons, but no tests appear 
to have yet -been carried-out with a view to demonstrat- 
ing the practical character of this system. To sum up, 
it cannot be said that the French have yet made any 
advance in heavy car design, although, in view of the 
renewed attention they are giving to this branch of the 
industry, it is probable they will make considerable pro- 
gress in the early future. 

This summary of the progress made by the French in 
heavy vehicle construction shows that while they have 
been somewhat dilatory in embarking upon the new 
branch of the industry, there is yet every possibility of 
important developments taking place in the early future. 
Most of those firms who have hitherto failed to make a 
sutiicient distinction between the industrial vehicle and 
the pleasure car are now designing special types of 
chassis for wagons and omnibuses. This is the case 
with De Dietrich et Cie., who are laying down new 
works at Argenteuil, near Paris, for the building ex- 
clusively of industrial vehicles. They will make a 
special feature of a six-wheeled omnibus. Important 
companies are also being formed for opening up public 
services throughout the ccuntry, while one aims at 
creating a “trust” of industrial vehicle undertakings, 
that is to say, it will help to finance local companies and 
supply the rolling stock. In view of the amount of 
capital being invested, there is every prospect of the 
heavy branch of the automobile industry becoming, in 
the early future, as important as the manufacture of 
pleasure vehicles. 
was described last week. 








BOOKS OF THE YEAR. 
No. IL. 
V.—STEAM ENGINES AND BOILERS. 

In this section of literature perhaps the most remark- 
able issue of this year is the “ Hilfsbuch fiir Dampfmas- 
chinen-Teckniker,” by Josef Hrabak, Em. Professor in 
Pribram, published by J. Springer. This is one of those 
German manuals, a “ Reference Book for Steam Engine 
Designers,” which take an Englishman’s breath quite 
away when he comes to examine it. It consists of three 
volumes, large quarto size, each of from 200 to 300 pages, 
and of this space quite three-quarters is filled with tables 
of figures, each figure calculated from a formula. The 
first volume is entitled “Practical;” the second, 
“Theoretical ;” and the third, “Erginzender,” which 
means “ filling up the previous omissions.” In Vol. I. 
there are three series of éxtensive’ tables, each series 
divided into four sets. In each set we find tables of 
almost everything that the. designer can ‘want, but 
we confess we hardly understand why the scientific 
German engineer requires all his formulas calculated out 
numerically for him for all conceivable combinations of 
circumstances. 


* No. 1. appeared January 18th. 





The Brillié chassis, shown in Fig. 5, 


%& Vol. II. explains the theoretical methods of arriving at 
the results given in Vol..I. Qur general comment on 
this volume is that it appears to build a great deal 
too much and too exactly upon insufficient and 
elementary approximations to physical fact. The 
volume finishes ‘with fifteen theoretical tables giving 
the base factors for the calculations of Vol. I. 
Vol. III. deals similarly with superheated ‘steam en- 
gines and with blowing engines. The author deduces 
a great deal from the method of assuming superheated 
steam to be, right away from close to saturation, a perfect 
gas with its p v strictly proportional to absolute tempera- 
ture and with constant specific heat taken at °6. These 
assumptions are evidently far from accurate. The treat- 
ment of this newer class of engine, although resulting in 
the usual abundant quantity of arithmetical result, is not 
sufliciently exact to deserve the title scientific. 

A book of very different character is ‘“‘ La Locomotive 
Actuelle 4 Grande Puissance,” by Maurier Demoulin, 
published by Ch. Béranger, 1906. It has 3830 pp., 
crown 8vo., with 132 illustrations in the text, besides 
40 large folding plates. The author is engineer of the 
Chemin de Fer de ]’Ouest. In 1897 he published his 
“Traité Pratique de la Machine Locomotive.” Since 
then locomotives have grown prodigiously in power, and 
the present volume treats of the new designs introduced 
since 1900 both in Europe and America. These differ 
from the old locomotives not only in size and power. 
The increase in power has only been made possible by 
radical changes in the general design. To carry the 
increased load new arrangements of wheels and axle are 
necessary. The present limit to the development of size 
and power is imposed by the legal restriction of the load 
per axle. Thus it results that further development of 
power and speed must ultimately depend upon reconstruc- 
tion of the roadway. It is not only the static, but also, 
and even more, the dynamic, action upon the rails that is 
at the root of the problem. 

Modern devélopment has most of all depended upon 
increase of boiler power, and this would have taken place 
much earlier if it had not been for fear of the instability 
results of raising the centre of gravity. In 1906 designs 
the grate area varies from 24 to 4°7 square metres, and 
the heating surface from 200 to 325 square metres. In 
Europe the grate area cannot be pushed beyond 3°2 
square metres, and the ratio of heating to grate surface 
runs from 70 to 95; in America it averages 65, this 
difference depending mostly on the fuel. The adhesive 
load has gone up so as to range from 33 to 52 tons, while 
the total load is from 65 to 80. It is worth noting 
that the greatest adhesive load of 52 tons occurs with 
only 74} tons total load and 3°16 square metres and 
235 square metres as grate and heating surface on the 
Eastern Railway of France; and that the greatest total 
load of 80 tons on the New York Central with only 43 tons 
adhesive load, 4°7 grate, and 325 square metres heating 
surface. The pressures used have been raised to 16 atmo- 
spheres, and average 14; the piston diameter in non- 
compounds reaches’’48 m. to *55 m., and -in compounds 
*35 m. to *39 m. in the high-pressure, with *55 m. to 
‘70 m. in the low-pressure cylinder; while the stroke 
averages ‘65 m., with a maximum of ‘75m. in Europe 
and *81 m. in America. The superheat ranges from 
66 deg. to 250 deg. Cent., with a mean of about 100 deg. 

M. Demoulin analyses the development into four 
main elements, namely, power, economy, stability, and 
assimilation of types. His illustrations are of the best 
class, clear and informative. The folding plates are 
unencumbered with masses of non-essential detail, as is 
too often the case in locomotive drawings in books, 
and they have figured on them all the more important 
leading dimensions. About half the book is occupied 
by full and accurate descriptions of prectically all the 
modern types as used in France, England, Germany, 
Austria, Italy, Belgium, Switzerland and the United 
States. The whole is written in a highly intelligent 
style, in good plain explicit language, and is full of 
most interesting practical information. Locomotive 
engineers could not have a more complete and useful 
manual ef modern practice to place on their library 
shelves. 

Professor W. E. Dalby’s “ Valves and Valve Gearing,” 
published by E. Arnold, deals almost exclusively with 
locomotive gear. It has already been reviewed at 
length in the pages of THE ENGINEER. It is a thoroughly 
good book, clearly written, well illustrated, and making 
free use of graphic methods of investigation. 

One of the important steam~engineering books of the 
year is a revised issue of the translation by Mr. L. S. 
Robertson of M. Bertin’s treatise on ‘“ Marine Boilers.” 
It contains, besides other additions, a lengthy new 
chapter on liquid fuel and its use by Lieut. Anstey. 
Descriptions of nearly all the designs of boilers ever 
put on the market are: given. These are necessarily 
short and very meagre, and confidence in the criticisms 
of their comparative merits must-therefore mainly rest 
upon M. Bertin’s high reputation. Such .a list of 
outline designs: is, however, extremely convenient to 
students of the history of engineering ideas as regards 
boilers. On account of the’ wide range of survey 
traversed by the book, rather than of its scientific 
accuracy, ij remainsto-day perhaps the most interesting 
volume devoted to boilers. 

VI.—GAS AND PETROL ENGINEERING, 

Very few. notable books on this department of engi- 
neering were issued in 1906. We can, however, offer 
a cordial welcome to Mr. J. Emerson Dowson’s 
volume, “Producer Gas,’ published by Longmans. 
The. first three chapters explain fully the chemical 
and physical theory ‘of power gas production; the fourth 
is devoted to metallurgical and other furnace work; and 
the fifth to heating work where cleaning and scrubbing is 
essential. Thénext three chapters deal with engine power 
‘gas+one of them‘with the ordinary pressure processes, 
and two with the new suction plants in close combination 





with engines. Another chapter takes -up bituminous coal 





Ts 
plants, with and without ammonia recovery. Stand-b 
losses are next explained and compared with the similas 
losses in steam boilers. This leads on to a detailed com. 
parison between gas and steam power in respect of heat 
efficiency at full and reduced loads. The rest of the book 
has to do with fuel values, analysis, and combustion tests 
Throughout it is a most interesting and useful treatise, — 

An equally hearty welcome is due to a small book 
“Motor Car Mechanisms and Management,” by Ww’ 
Poynter Adams, published by Griffin and Co. It is the 
first of three volumes, and deals with petrol cars. The 
two others, not yet issued, are to treat similarly of 
electric and of steam cars. Mr. Adams writes for the 
instruction of drivers. He uses terse, simple language 
and makes everything very clear and easily intelligible. 
The book is divided into two parts, the first describing 
the essential parts of the mechanism. The second part, 
on “ Management,” is equally good. 

The second volume of Mr. W. W. Beaumont’s large 
work on “ Motor Vehicles,” published by Constable and 
Co., also appeared this year. It is a thick quarto 
volume, very fully illustrated by capital clear drawings, 
It has already been fully reviewed in THe Encineer, 
Here it is only needful to note that it is by far the 
most complete account of motor-car construction that 
has yet appeared in English. 


VIIL_—COMMUNICATIONS, 


In regard to railways and highways we find little 
contribution made in 1906 to literature. ‘“ Modern 
Tunnel Practice,” by Mr. D. McNeely Stauffer, refers 
mostly to American practice. It has some descriptions 
of continental European work, but pays little attention 
to English examples. The descriptions of tunnel work 
and general treatment of tunnel boring problems is clear 
and intelligent. The illustrations are very nicely printed, 
but are of small size, and wanting in detail. The suc- 
cessive chapters are devoted to surveys, explosive 
materials, blasting, shaft sinking, tunnel driving, arching 
and roofing, subaqueous tunnelling and shields, subways 
in Paris, Boston, Pesth, New York and Brooklyn, special 
plant, costs, ventilation, air locks, general notes, and the 
Simplon Tunnel. 

Mr. E. A. Pratt’s book, “ British Canals: Is their 
Resuscitation Practicable?" published by J. Mur- 
ray, is interesting reading. It is an ex parte state- 
ment of the case against canals, and a defence of the 
railway companies in respect of their management of the 
canals they own. It is instructive and otherwise useful 
to have all that can be said on one side of a controversy 
said in vigorous and very readable form. The book 
abounds in useful statistical figures and other records, 
It is nicely illustrated, chiefly by photographic pictures. 

The absolute impartiality in this controversy of the 
publisher, John Murray, is proved by his also issuing in 
this same year “ Our Waterways: A History of Inland 
Navigation considered as a branch of Water Conser- 
vancy,” by U.A. Forbesand W. H.R. Ashford. The method 
of this book is very different. It takes a wider survey, 
and considers the lessdns of history in a calmer and more 
impartial spirit. The first chapter gives somewhat fully 
the history of inland navigation in Europe and Asia. 
The second treats of the physiography of Britain; and 
the third of the gradual evolution of water conservancy, 
the necessity of preventing river pollution having had 
much influence in this evolution. In the fourth we have 
an account of the ancient use of rivers and other natural 
waterways in Britain and in other countries. The fifth is 
devoted to the conservancy of rivers in England for navi- 
gation through the Middle Ages. The sixth deals with 
the history and construction of canals in Egypt, India, 
Italy, Holland, France, and England. In the seventh 
and eighth we find traced the great eighteenth century 
development in England. The ninth narrates how river 
conservancy was gradually strengthened and extended 
throughout the nineteenth century in England; while in 
the tenth chapter we have the similar history of the water- 
waysof Ireland and Scotland. The present conditions are 
discussed in the next chapter, along with the struggle 
with the railway companies; the need of ,co-operation, 
inter-working, and a clearing-house being the most 
obvious necessities for the development of utility. The 
last chapter records the great revival of interest in our 
waterways, and argues in favour of a central Government 
Water Conservancy Board. Appendices give lists of 
rivers, lakes, canals, and river navigations, and Acts of 
Parliament, also a bibliography; and the whole volume 
is one of great utility to all who wish to form an intelli- 
gent opinion upon this latest big engineering problem. 

VIII.—ELECTRIC ENGINEERING, 

In electrical literature we can note only a very few 
of the more useful books issued. 

Two very interesting Reports have been issued by the 
Italian State Railways—that is, by the Government. As 
these are not easily obtainable in England, we may men- 
tion that they can be obtained from the “ Tipografia 
dell’ Unione, Roma, Via Frederico Cesi, N.45.”’ The first is 
entitled “ Applicazione della Trazione Elettrica alla Ferro- 
via Milano-Porto Ceresio.” This direct-current line 
was opened as far as Varese in 1901, and to Porto- 
Ceresiv in June, 1902. The particulars of its construc- 
tion ave been described in the “ Proceedings” of the 
Institute of Electrical Engineers, and need not be re- 
referred to here. They are more fully and accurately 
detailed in this Government publication. The volume 
before us gives a plan and section of the line ; drawings and 
particulars of the power-house, the boilers, the horizontal 
tandem compound Sulzer engines, the three-phase 
12,000-volt alternators, the sub-stations and transformers, 
the line equipment, and the rolling stock. The total 
capital cost was about £408,000. Of this nearly 13 per 
cent. was spent upon the power-house and plant; 42} per 
cent. on the sub-stations, transmission, and line equip- 
ment; 48} per cent. upon the rolling stock of sixty-two 
motor cars—inclusive of one locomotive; and the re- 
mainder upon the repairing shop. In 1904-5 the total 
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running costs were about £19,500, of which 68} per cent. 
went for wages and materials in the generating station, 
17 per cent. on the line, and 194 per cent. on repairs and 
maintenance. These reports are confined to the technical 
engineering aspects, and this explains why the receipts 
are not tabulated in them. 

The other similar Italian Government report is “ Cenni 
intorno all’ applicazione di Trazione Elettrica eseguite 
sulle Ferrovie italione.” It begirs with an account of 
the general history of electric traction in other countries 
up to 1898. In 1899 accumulator cars, were tried on 
the Milano-Monzo line. In 1896 Brown, Boveri and Co. 
started the first three-phase tramway at Lugano. Then 
follows a long and interesting discussion of the elements 
of the problem which finally led to the authorities 
embarking upon the Valtellina experiment. Maps and 
sections and full descriptions and drawings of the works, 
plant, line equipment and rolling stock are given, 
including the new coupled-axle locomotives, are given. 
These have been fully described elsewhere in English. 
These are followed by extended tables and diagrams of 
the 1903-4 total K.W.H. consumption; consumption 
per ton-km.; tractive force; consumption during 
acceleration in the motors and in the rheostats; and 
the recuperation of energy. During 1904 the consumption 
per ton-km. varied from 14°6 to 26°5 watt-hours, 
and averaged 16 for a speed of 64 km. per hour ona 
horizontal track. The report is dated June, 1906, and 
concludes by stating that the fact of increased adhesion- 
coefficient beyond that found on steam railways is 
confirmed, and that the technical engineering advanta; es 
of three-phase electrical traction are satisfactorily 
demonstrated. The question of the commercial economy 
of electric conversion is reserved for further investiga- 
tion, the only definite official pronouncement ventured 
upon being that this economic question depends upon 
the density of the traffic. 

Our initial venture in this country in main railway 
electrification between Liverpool and Southport has 
been described in a large-page brochure issued this year 
by Messrs. Dick, Kerr and Co., the chief contractors for 
the equipment. It is interesting and useful to have on 
record the main facts of this pioneer work, and of its first 
two years of very successful operation. The express ser- 
vice consumes 53 watt-hours per ton-mile, and the total 
service 82°3 watt-hours. In starting, an express four-car 
train a maximum current of nearly 2500 ampéres is taken 
by the collectors. 

Last year brought the issue of a second edition of 
H. F. Parshall and H. M. Hobart’s well-known treatise 
on “Electric Machine Design,” this title being substi- 
tuted for that of “ Electric Generators,” originally used. 
There appears to be very little alteration in the bulk of 
the book, the information given in the first four parts 
being brought up to 19(3 in date. Two other parts—V. 
and VI.—on “ Alternators for Steam-turbine Speeds,” and 
on “Continuous-current Dynamos for Steam-turbine 
Speeds,” have been added. This part of the book brings 
the science of design up to the date 1905. The book 
remains a reference manual of the highest class for those 
engaged in dynamo design. 

A very excellent small book, translated by R. F. Looser 
from the German of F. Punga, on “ Single-phase Commu- 
tator Motors,” is published . Whittaker and Co. It is 
written for those alone who are already familiar with 
other classes of electric machines. It is admirably 
adapted to remove vagueness from the ideas of those who 
will take the trouble to read it. It employs strictly 
accurate, concise, and wholly unambiguous language. Yet 
by ree, one point at a time, the author makes the subject 
appear almost simple. Practically he treats the whole of 
it as an elaboration of the available methods of avoiding 
sparking at the commutator. Thus in the first four 
chapters only d.c. machines are treated of. In 
the fifth the commutator of the single-phase motor is 
introduced. Both series motors, simple repulsion 
motors, and compensated repulsion motors are dealt with. 
In Chapter XV. a motor of each of the three types has 
the elements of its design calculated right through, all 
on the basis of equal cost. Two appendices give the 
exact theory of the repulsion motor, and a discussion of 
numerous interesting oscillograph tests of one-phase 
motor commutation. Engineers who wish to understand 
intelligently the motors on which the hopes of main- 
railway workers are at present so much concentrated, 
cannot do better than study this little book. 

Messrs. Harper and Brothers have published two books 
by C. Kinzbrunner on “ Continuous Current Armatures,” 
and on “Alternate Current Windings.” The greater part 
of the first of these is occupied in explaining the geo- 
metrical arrangements of practicable windings, and a 
smaller part to the methods used in former winding and 
in building up the cores. The second volume follows the 
same lines for alternators, single, three, and multipbase. 
The books are of a simple elementary character, and 
should be very useful. 

The same publishers have also given us “ Alternating 
Currents,” by Alfred Hay. This is a large volume of 
290 pages with 178 diagrams. It is very thoroughly 
scientific and accurate, both in its methods and in its 
information, both also being entirely modern. It is at the 
same time clear and easy reading, and many ambiguities 
that one finds — commonly in other treatises are here 
made plain and definite. The work ranges over general 
electro-dynamics, electric instruments and measurement, 
alternators, transformers, induction motors, and single- 
phase commutator motors. 

In 1906 at least two useful books upon electric instru- 
ments have appeared. Both are upon meters. One, 
entitled “Electricity Meters: Their Construction and 
Management,” is written by C. H. W. Gerhardi and 
issues from Salisbury-court. It is very copiously 


illustrated by diagrams of electric connections, by 
sections, and still more numerously by photographs 
showing the internal mechanisms. These illustrations 
are very clearly printed on the whole, but they are of 
too small scale to show the constructions distinctly. 


'The total weight of the moving parts and the normal 


torque moving them are given, but no other dimen- 
sions. These figures are important to buyers, but are, 
of course, insufficient for a technical study of the 
machines. The book is written for trained electric 
engineers who are buyers, and not makers, of instru- 
ments. The first seven chapters, occupying half the 
book, are devoted to descriptions of practically every 
meter in actual use, the number being very large. Each 
description is very short; it is quite clear and simple, 
but goes little further than a statement of the general 
arrangement of the parts and their elementary function- 
ing. These descriptions are placed in the book in alpha- 
betical order, according to the name of the meter. Thus, 
the book is in dictionary form, and as a handy reference 
book of meters it will prove very useful to engineers in 
practice. The second half of the book discusses the 
proper choice of a meter for the kind of work in hand, the 
testing of meters, and the repairing of them. 

The other book, also called “ Electricity Meters,” is 
written by H. G. Solomon and published by Griffin and 
Co. This treats quite fully in all the detail that can be 
desired by either student or instrument maker of both 
the theory and the construction of the various kinds of 
quantity and energy meters. It illustrates and describes 
a much smaller number of meters than does Mr. Ger- 
hardi’s volume, but deals with each in a fairly complete 
manner. The illustrations are larger and fuller in the 
information they give. Meters are treated in three main 
classes: continuous - current, induction, and “ tariff” 
meters. The general arragement of the book is excel- 
lent, the writing concise and logical, and the aim of the 
book is throughout to give all the practical information 
required by professional engineers. Three chapters may 
be mentioned as of more special technical interest, 
namely, those on Tariff Systems, on the Detail Mechani- 
cal Features in Meter Design, and on Meter Testing. 


IX.—INDUSTRIAL ECONOMICS, 

In 1906 Messrs. Longmans published what will for 
long be regarded as one of the most remarkable works 
upon the economics of labour—remarkable for the 
ambitious character of the effort made and also for the 
very wide range over which information has been col- 
lected and presented here in résumé. The book is by 
Dr. Arthur Shadwell, and is called “ Industrial Efficiency.” 
Dr. Shadwell is a well-known investigator of the 
“condition of-the people” problem, and has already 
written upon the temperance question. The object of 
his present two thick volumes is to institute a fair- 
minded and sympathetic comparison between Germany, 
England, and the United States so far as manufacturing 
life is concerned. A man zould not set himself to a 
more difficult study. The reviewer was set to the same task 
thirty years ago, but other work broke in upon its pursuit 
after two years had been spent upon it. Looking back 
upon that broken attempt in the light of subsequent 
experience of these three countries, he recognises that a 
score of years rather than a couple are required for the 
formation of sound valid opinions in international and 
cosmopolitan matters of this kind. Unfortunately, or 
fortunately, the conditions of each country, and therefore 
just comparisons between them, change vastly in such a 
period, so that no one man can hope to overtake the 
task entirely satisfactorily. Therefore it is perhaps well 
that men eagerly interested in the social question should 
be content to make rapid surveys, and draw and 
publish conclusions upon knowledge which is necessarily 
incomplete. In every country there is a vast deal 
that lies underneath and beyond the reach of stat- 
istical reports and catechisms addressed to works 
managers by visitors. Dr. Shadwell has been rapid in his 
progress through Germany and America, and his know- 
ledge of much of Britain is imperfect, and he is, there- 
fore, in some degree superficial in his observations; but 
he has made an immense number of inquiries and he 
has not assumed as correct all the replies given to him, 
but has applied a very independent and a very well- 
balanced mind to sifting the data supplied and forming 
judgments as unbiassed as his temperament allows of. 
His position and training as a physician must have served 
him well in his investigation, not only in leading him to 
take all-round views of matters, but also in making 
accessible to him sources of information that would not 
have been so readily opened to an engineer. With the 
general comparisons made in his preliminary chapter we 
are mostly in hearty agreement. The kernel and gist of 
these seems to be that there is a higher average of good 
organisation in Germany than in England and in England 
than in America; that there is more enterprise and 
energy put into work per day, and more carelessness as 
to the result, in America than in England, and more in 
England than in Germany ; and that if the capacity for 
energetic action and skilful management natural to 
Englishmen were developed fully they could easily out- 
rival both Germans and Americans. It follows that the 
actual best in Britain is better than the actual best in 
either of the other two countries. Also we have already 
seen enough of the Americans’ invasion of England—they 
have made no attempt to invade Scotland—to begin to 
recognise that the “famous Yankee hustle” produces 
more energy in the form of sound than in that of work 
done. Again, let any engineer who actually knows com- 
pare what occurs in an emergency push. In Britain 
the thing will go through in the required time, 
because no one minute will be wasted by the 
man, and no muddle will be made by the manager. So 
long as the need lasts he will be a keen, alert, precise 
driver, keeping all things together at top speed. This 
will be the British result in circumstances under which 
the American hustler will collapse into helpless con- 
fusion, and the American artisan and labourer will shrug 
shoulders and let things “go as they like.” 

We cannot begin to criticise Dr. Shadwell’s book. It 
contains too many equally important discussions of really 
difficult subjects. We can only recommend those who 





wish to understand the industrial life of different 


countries, in respect. both of the work done in the shops, 
and of the life of the workers in their bomes, and 
especially those who have the desire and the opportunity 
to influence these conditions for the better in their own 
country, to study fully and carefully Dr. Shadwell’s 
narratives and reasonings anent the three leading working 
nations of the world. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue ordinary monthly meeting of the Institution of 
Mechanical Engineers was held at the Institution’s 
buildings, in Storey’s-gate, on Friday evening. The 
President, Mr. E. P. Martin, occupied the chair, and the 
attendance to hear the resumed discussion on Mr. Fowler’s 
paper on “ The Lighting of Railway Premises, Indoor and 
Outdoor,” was very sparse. One hour only was allowed 
for this discussion, after which the “ Eighth Report to the 
Alloys Research Committee on the Properties of Alloys 
of Aluminium and Copper,” by Professor H. C. H. 
Carpenter, M.A., Ph.D., and Mr. C. A. Edwards, 
was partly dealt with. The discussion on the former 
paper was opened by Mr. Geo. Hughes, Locomotive 
Superintendent of the Lancashire and Yorkshire Rail- 
way. He remarked that lighting on railway systems 
was of commercial as well as scientific interest, as 
the expenditure involved each year was enormous. 
The lighting of carriages, hand lamps, signals, and head 
and tail lamps had to be considered as well as the specific 
parts dealt with by the author. Every one of these points 
had to be treated on its merits. The author stated there 
were three agents of light from which to choose—namely, 
oil, gas, and electricity. With regard to the former, he 
quoted some figures obtained on the Lancashire and 
Yorkshire Railway. A burner giving 11 candle-power 
ecst in fuel one farthing per light per night of five 
hours. The only substitute was acetylene, and this he 
had found to cost just twice as much. High-pressure gas 
was a great rival to electricity, but the former was the 
cheaper. Mr. Hughes then briefly dealt with train lighting. 
For a number of years gas had been a valuable agent, but 
it was now under a cloud, because it was thought to 
be an element of considerable danger in train wrecks. 
He had examined all the records of the Board of Trade 
inquiries on railway accidents for the last twenty-six 
years, and had found that out of 1478 accidents there were 
only fonrteen cases in which the inspectors had reported 
upon the wreckage catching fire. Of these one was due 
to a defective lamp; one to a portable reading lamp; in 
three cases the reason was not stated, owing to the 
indefiniteness of the cause ; in four instances the fire was 
due to gas; and in the remaining five to live fuel from the 
locomotive. He thought that these figures ought to 
reassure the travelling British public. In conclusion, 
Mr. Hughes exhibited some lantern slides, most of which 
were made from photographs, taken in the Horwich works, 
to show the illumination, which appeared to be excellent. 

The next speaker, Mr. Mackworth Praed, referred to the 
author's remarks on petrol lamps. He considered that 
such lamps were quite safe, and explained that there waa 
little likelihood of an explosion by them. This was 
because the more air one used with a petrol lamp the 
less combustible became the mixture. In fact, it was 
imperative for the mixture to be nearly definite. He 
had on the platform a small working plant of a petrol fed 
system which is now in use on the North Staffordshire Rail- 
way, and explained itsaction. He stated that the petro] was 
atomised and sprayed into the air, ensuring, he claimed, 
a gas of constant intensity. One point in particular he 
emphasised, and that was the inadvisability of using the 
old pipe fittings when fitting this machine. New pipes 
ought to be supplied. Especially was this the case when 
acetylene gas has been used, for then there appeared to 
be in the pipes something resembling a sludge. He 
also stated that the petrol should be of a specific 
gravity not less than 7°685 and not greater than 7°695. 

Mr. Henry Lea confined his remarks to photometers. 
Some time ago he was in need of such an instrument, and 
was unable to obtain one without it being made specially 
for him, the reason given by the makers being that there 
was no demand for pkotometers. After waiting for 
eight weeks the photometer arrived, and then he found 
that it was of little value. So he designed one himself, 
the drawing of which he placed before the members. 
It consisted simply ef a plain rectangular box 3ft. in 
height. At the top there was a glass plate with a small 
grease spot in the centre. Inside, attached to a bracket 
which could travel from the top to the bottom, there 
was a small incandescent electric lamp, which gave one- 
candle power at a definite voltage. The weight of the 
bracket or slider was taken by a cord and weight. The 
apparatus could be moved about so that the intensity of 
a light could be obtained in any position required. The 
lamp inside was moved up and cown until the grease 
spot was illuminated equally on both sides, and then the 
candle-power was determined by referring to a scale fixed 
to the side of the slot in which the slider worked. To 
obtain the candle-power of an angular ray of light the 
box had to be tipped until the lid was at right angles to 
the ray. He took the intensities of light at 3ft. from 
the ground, because he considered this was more rational 
than finding the illuminating power at floor level. 

Mr. J. W. Wainwright briefly referred to the destructi- 
bility of mantles in incandescent gas lighting, and also 
gave a comparison of gas and electricity. He observed 
that in high-pressure gas systems that mantles became a 
very expensive item in upkeep. The anti-vibrators had, 
however, minimised this to some extent. The breakages 
were very considerable, especially if the mantles were 
removed or handled by ordinary workmen. In the section 
of the paper dealing with high-pressure incandescent gas 
lighting the author stated that the consumption of water 
required for compressing 1000 cubic feet of gas was as 
high as 827 gallons. This, Mr. Wainwright considered 





too high a figure, and stated that it had now been reduced 
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to 170 gallons. Comparing the cost of electric lighting 
with that of gas, he gave the cost of 16 candle-power 
lamps taking 60 watts at one penny per unit at sixpence 
per hour, whereas a 100 candle-power lamp using 
1} cubic feet per candle-power cost 5°1d. per hour with 
gas at 2s. 9d. per 1000 cubic feet. Thus, although he 
had taken the price of electricity at a very low figure, and 
that of gas at a reasonable sum, it appeared that three 
times the quantity of light was obtained at 85 per cent. 
of the cost. 

Mr. Goodenough—the chief engineer to the Gas Light 
and ,Coke Company—was the next speaker. He agreed 
with Mr.tLea that photometric tests ought not to be made 
at floor level, but he had always adopted a level of 4ft. 
instead of the 3ft. used by Mr. Lea. However, he did not 
think that Mr. Lea’s instrument was very handy, although 
it had the qualification of simplicity. He thought that when 
the author stated at the beginning of the paper that the 
ideal arrangement was to have a light of great intensity 
fixed at a great height, that he had the sun in his mind. 
He—Mr. Goodenough—had found that in practice a 
number of lights placed at convenient distances gave 
excellent results, and that was where gas had the pull over 
electricity. The author sppke .of the convenience of 
switching arc lights off and on; nevertheless, this was 
not confined to electric lighting, for the gas lights at the 
new Victoria station were regulated in the same way. 
These lights~which had been erected by the Gas Light 
and Coke Company—were so designed that each section 
of lamps could be controlled by a switch, and all the 
switches were brought together at one centre. The 
author had stated that he would like to have incandescent 
gas at country stations. -He did not see why this could 
not be done, and went on to describe a burner which 
was made to slip over the ordinary Bray lamps when 
required. These lamps could, of course, be removed 
during the summer months. In conclusion, he disagreed 
with the author when he stated that an eight candle- 
power lamp was all that was required over a desk. This 
was far too little, and was the cause of much of the bad 
eyesight which prevailed at present. 

The author, in a brief reply, remarked that the most 
inefficient lamp was probably that used in signals, which 
only gave one-tenth of a candle-power, but it was at the 
same time the most economical. All the figures in the 
paper relating to light intensities were obtained at Qin. 
from the floor, and he thought that-.this was the 
correct height to measure from, especially in this 
class of work, where it was important to have 
the ground well illuminated, so that obstructions, 
&e., could be easily discerned. Moreover, if the light 
was good at the floor, the rest of the building was 
usually well illuminated also. He adhered to his state- 
ment that if the horizontal plane of illumination was 
all right then the vertical plane was also. There was, 
however, one exception to this, namely, some sidings, 
where special provision had to be made for properly 
illuminating sides and ends of the trucks. With regard 
to Mr. Trotter’s belief in patchy lighting, he regarded 
it as probably correct for street lighting, but not for 
railway work. What was required was as uniform illumina- 
tion as possible. He passed round some photographs of 
Sheffield Station, which showed very excellent illumina- 
tion; the photographs had been taken with only ten 
minutes’ exposure and a diaphragm of 22. The lighting 
of the Derby drawing-office had been referred to, and he 
stated that this was effected by Cooper-Hewitt lamps with 
20ft. illuminating bulbs. Inreply to Mr. Praed’s remarks 
on the carburetted air system, Mr. Fowler said he had 
had such a system in use for over twelve months,which had 
given good results. The defect with this system lay in the 
necessity of having to fit larger pipes throughout. The 
North Staffordshire Railway Company was now experi- 
menting with the apparatus, and he would watch its pro- 
gress with interest. In conclusion, he remarked that 
Mr. Wainwright, by employing skilled men to look after 
the lamps, would find that mantles could be removed 
without fear of their being broken. 

The author having been thanked for his most interesting 
paper, the President called upon Dr. Carpenter to read the 
eighth report to the Alloys Research Committee on the 
Properties of Aluminium and Copper. The reading of 
part of the report occupied the rest of the evening, and 
will be continued on Friday, the 15th of February next. 

The President announced that on Monday, . Feb 
ruary llth, Dr. Hele-Shaw would deliver a lecture on 
“ Aerial Navigation.” 








SOME RECENT PATENT CASES. 


Wuitz the recent and projected amendments of the law 
relating to letters patent may in the course of time stem the 
tide of patent litigaticn, they do not seem to have yet had 
any appreciable effect. Whatever the cause, the patent law 
reports contain the usual number of cases raising points 
which are of interest to inventors. As these reports are not 
easily accessible, we propose to summarise a few of the more 
important decisions. Cases relating to infringement are, as 
usual, of most frequent occurrence. 

In Jandus Arc Lamp and Electric Company, Limited, v. 
Arc Lamps, Limited (21 T.L.R. 308), it was held that an 
invention for a small glass envelope for electric arc lamps 
with a closely-fitting opening at the top, the object of the 
invention being to prolong the life of the carbon, is a good 
subject matter for a patent, though enclosing envelopes for 
electric arc lamps were ‘known: before, inasmuch as the 
small envelope so made did prolong the life of the carbon, 
thus giving a new method of producing a result until then 
incapable of attainment. 

In the case of re Waterhouse’s Patent (23 R.P.C. 55), a 
patent was granted in 1903 for ‘‘ Improvements in metallic- 
conduits for electric light cables and the like.’’ The alleged 
improvements consisted of means for connecting the parts of 
the conduits in which the electric cables were laid, and the 
fittings,so that there should be a complete metallic circuit 
throughout, without necessarily using screwed conduits. 
This was effected by using a differential split bushing, which 





was so constructed as to have an overhung grip on the conduit, 
At the hearing of a petition for revocation, it appeared that a 
bushing described in a prior specification gave both an over- 
hung and a direct grip, and that the device described in 
another prior specification effected the patentee’s object, 
though in none of the alleged anticipations was there an 
overhung grip alone. It was alleged that alternative forms 
of bushing shown and claimed were of no utility. It also 
appeared that the respondents, the patentees, had not sold 
any of their patented bushings, but had sold bushings of 
another form. It was held that it was a defect to use an 
overhung grip alone; that, by reason of the prior publica- 
tion of the other methods the patent was invalid; and 
that it was therefore unnecessary to consider the alleged 
inutility of the alternative forms of bushing. An order 
for revocation was made, the respondents being ordered 
to pay the costs of the petition, but a gtay, except as to 
taxation, was granted until after appeal, if notice of appeal 
was given within seven days. 

In McNaught v. Dawson (22 R.R.C. 389) the owner of a 
patent for improvements in machinery for scouring and 
washing wool commenced an action for infringement, in 
which the defendant alleged the invalidity of the patent 
on the grounds of want of subject-matter and prior user. 
The plaintiff alleged that his patented combination was a 
washing tank; that such tanks formerly had an upper 
trough with a false bottom of perforated plates through 
which the dirt fell to the bottom of the tank, and that the 
plates had to be removed for the purpose of cleaning out the 
tank, and that the novel features of his combination were a 
clear space at the side of the tank through which brushes 
could be inserted without removing the plates, and that the 
bottom of the tank sloped laterally or was moved for the pur- 
pose of allowing the dirt to accumulate at one part of the 
bottom of the tank where it could be most easily reached. 
By one of the alleged prior users the washing trough was, for 
a purpose other than cleaning, made to taper, and thus a 
tapering space was formed at one side, and the defendant 
alleged that the tank was cleaned out by putting brooms 
down through this clear space. The plaintiff contended that 
it was not possible so to clean out the tank in question. The 
tank had a curved bottom. It was held that there was no 
patentable invention, and therefore no subject matter, and 
further, that, even if there were subject matter, the inven- 
tion had been anticipated by the prior user above referred to. 
The action was dismissed with costs. 

The question whether articles manufactured abroad are an in- 
fringementof an English patent was considered in the Badische 
Anilin und Soda Fabrik v. Hickson (22 T.L.R. 641). It was 
there decided that where a trader in England enters into a 
contract with another trader in England to deliver to him 
abroad certain patented goods, manufactured abroad, and the 
goods are delivered abroad, there is no infringement of the 
patent. 

In the Northern Press and Engineering Company, Limited, 
v. R. Hoe and Co. (22 T.L.R. 723) the Court of Appeal held 
that a patent for the combination of two well-known printing 
machines, erected end on, with a space between them, and a 
single or double longitudinal folding machine placed in the 
space for folding the paper, web or webs, and passing the 
same on to any other machine, either for transverse folding, 
cutting, or delivery, or any two of these operations or pro- 
cesses, was not a valid patent, upon the ground that such an 
arrangement, having regard to the state of knowledge at the 
time, required no substantial exercise of invention, and did 
not furnish sufficient subject matter for a patent. 

In the case of McLay v. Lawes and Co. (22 R.P.C. 199) a 
patent was granted to the plaintiff for improvements in non- 
conducting materials. The claim was ‘‘ the use of the wash 
residue (obtained in the manufacture of tartaric acid) in 
combination with other non-conducting materials, especially 
with those of a fibrous nature—and with agglutinating sub- 
stances so as to form a composition, easily applied to steam 
pipe boilers and other vessels—to prevent the radiation of 
heat.’’ -In 1903 the plaintiff commenced an action for 
infringement against Lawes and Co., Limited, who denied 
infringement and alleged that the patent was invalid for 
want of subject matter and novelty, and by reason of prior 
user, prior publication, and prior grant. It was held that 
the patent was invalid for want of subject matter, and by 
reason of prior user of the invention. ‘The action was dis- 
missed with costs. 

Cases relating to the rights of employer and workman in 
relation to patents arise from time to time. The law upon 
this subject was thus declared by Mr. Justice Erle in Allen v. 
Rawson (1 C.B. 551):—‘‘If a person has discovered an 
improved principle and employs engineers or agents or other 
persons to assist him in carrying out the principle, and they, 
in the course of the experiments arising from that employ- 
ment, maxe valuable discoveries accessory to the main 
principle, and tending to carry that out in a better manner, 
such improvements are the property of the inventor of the 
original improved principle, and may embodied in his 
patent, and if so embodied, the patent is not avoided by 
evidence that the agent or servant made the suggestions 
of that subordinate improvement of the primarily and im- 
proved principle.”’ 

This principle appears to have been applied in re Smith’s 
Patent (21 R.P.C. 57), where it was decided that when a 
dispute arises as to whether a servant or his master is entitled 
to the benefit of suggestions made by the former when carry- 
ing out an invention of his master’s, the question depends 
upon the merits of each case, but where the main principle 
and object are complete without the suggestions, which 
merely relate to the facilitating of the desired result, the 
suggestions are to be regarded as merely accessories. 

In the case of re Carl Helmstrém (22 R.P.C. 213) it 
appeared that one Helmstrém, while in the employment of a 
firm which was afterwards transformed into a company, 
made certain inventions in conjunction with three designers 
employed by him under certain arrangements with his 
employers. Five patents were afterwards granted to Helm- 
strom, one of the designers being associated with him as 
co-patentee in each case. He claimed to be entitled to the 
interest of his co-patentees under certain documents, and the 
company claimed to be entitled to the same under certain 
other documents. 
the applications of both Helmstrém and the company to 
registration on the ground that neither party had proved his 
title, Helmstrém moved, under Section 90 of the Patents, &c., 
Act, that the Register might be rectified by inserting his 
name as entitled to an interest in the patents. It was held 
that in the circumstances set forth in the judgment of the 
Court the motion must be refused, but without costs.* 





* For a summary of the law as to “The Patent Rights of Employers 
and Workmen,” see THE Encinser, September 30th, 1904, page 816, 


The Comptroller-General having refused | 





A case which deals with a point of practice illustrates the 
fact that it is not competent for a person tu bring an action 
for infringement, and then, by refusing -to continue it, to 
prejudice the rights of the defendant. 

In Bates v. Horsfall and Slading (22 R.P.C. 519) the 
plaintiff in an action for infringement having failed to give 
notice of trial, the defendants applied by motion that the 
action might stand dismissed for want of prosecution, with 
costs to be paid by the plaintiff, and that the particulars of 
objection delivéred by the defendants with their defence 
might be certified to have been reasonable and proper. The 
Court dismissed the action with costs unless the plaintiff 
should give notice of trial within ten days, and being satis. 
fied by. affidavits which were filed in support of the motion 
that the particulars of objections were reasonable and proper 
granted a certificate to that effect. : 








FOUR NEW BRITISH LOCOMOTIVES. 


In our two-page Supplement are given engravings, repro. 
duced from photographs, of four locomotives recently 
designed and constructed by three of the leading railway 
companies in this country, namely, the London and Nortk- 
Western, the Great Western, and the Great Central lines. 
One of these is a new class of goods engine, of which Mr, 
Whale has lately turned out the first example from the works 
at Crewe. These engines— shown also on page85—are intended 
principally for working heavy main line goods trattic, but 
they are fitted with the steam and vacuum brake so as to 
make them suitable for working excursion trains when 
necessary. They are provided with Joy’s valve gear. The 
following are their leading particulars :— 


Goods Engine, London and North-Western Railway. 
. 19in, 
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ee stroke 
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3000 gallons 


Water capacity 
6 tons 
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The question of handling express goods traffic has been under 
the consideration of the various general managers for some 
considerable time past. The matter has become all the more 
important when the traffic has been competitive. The fore- 
going has been Mr. Whale’s reply. Next below it in the 
Supplement is given that of Mr. J. G. Robinson, of the Great 
Central Railway. He has really only altered the diameter 
of the wheels, making them 5ft. 3in., for in other respects 
they are similar in details to the existing modern engines on 
this line. The engines illustrated were specially designed for 
the fish traffic from Grimsby, and have been used between that. 
port and London and Manchester, where they have heavy 
gradients to negotiate. They have, we understand, exceeded 
Mr. Robinson’s expectations, being capable of taking heavy 
loads. It is interesting to compare the leading particulars, 
which we give below, with those of Mr. Whale’s engine. 


100 tons 
57ft. Sim. 


Goods Engine, Great Central Railway (No. 1113 Type). 


67 tons 8 cwt. 
44 tons 3 cwt. 
111 tons 11 ewt. 
4000 gallons 

5 tons 


Weight of engine in working order .. . .. 
a tender in working order .. aa 
ae ee oo ee 
Capacity of tauk 
PUGS GINS 50° oe we ae 
Diameter of wheels, bogie 
a oa coupled. . 
TOR PIONS og oe” ue 00. 00 60 ms. 00 
Total leugth of engine and tender over Luffers 
Weight on bogie wheels.. .. .. oe eee 
= leading coupled wheels 
driving coupled wheels 18 tons 
a trailing coupled wheels 16 tons 10 cwt. 
Cylinders .. .. . ° 19}in. x 26in. 


Another type of engine has also recenily been constructed 
by Mr. Robinson for use with fast excursion and heavy 
express trains; it is also shown in the Supplement. The 
particular use to which these engines are put is the taking of 
heavy loads for long distances withouta stop. They are also, 
however, sometimes used for working fast goods trains. In 
this engine, also, the only change made from existing types 
is in the size of the wheels. The following are its leading 
particulars :— 


17 tons 9 cwt. 


Six-coupled Express Engtne, Great Central Railway, 1097 
(Immingham Type). 


Weight of engine in working order ..... .. 
tender in working order .. as 


70 tons 10 cwt. 
44 tons 3 cwt. 
114 tons 13 cwt. 
4000 gallons 

5 tons 

8ft. 6in. 

6ft. 6in. 

200 Ib. per sq. in. 
lft. 104in. 

16 tons 

18 tons 6 cwt. 
18 tons 6 cwt. 
17 tons 18 cwt. 
19}in. x 26in. 


Niital siete 
Capacity of tark 
Fuelepace .. .. .. «. 
Diameter of wheels, bogie 
” ” coupled. . 
IG Gg ks Tod de fee es: vigecee 
Total length of engine and tender over buffers 
Weight on bogie wheels.. .. .. .. «2 o 
Aa leading coupled wheels 
driving coupled wheels 
oa trailing coupled wheels 
COUN aa. “ae. oe ee es rae Vee Ee ee. ae 48 
An entirely different type of engine forms the subject of 
the remaining engraving on the Supplement. This is the 
four-cylinder non-compound locomotive recently put to work 
on the Great Western Railway by Mr. G. J, Churchward. 


” 
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The principal dimensions of this engine will be seen from the 
folowing list of leading particulars :— 


Four-cylinder Non-compound Engine, Great Western Railway 
(Vo. 40 Type). 


Cylinders, diameter .. ome eos 
” Ee a ee a ee 
2bin. x lin. 


Steam ports .. 
Exhaust ports 
Boiler— 
Barrel, length... .. .. «. 
», diameter, outside .. 
Fire-box, leugth outside 
a wiath outside 
Number of tubes .. 
Diameter of tubes.. 
Leugth of tubes 
Heating surface— 
Tubes os 
Fire-box .. .. 


25in. X 3in. 


.. «+. 14ft. 10in. 
.. 4ft. 10ia. and 5ft. 6in 
3) aye 


sft. 9in. and 4ft. 
250 





2in. 

15ft. 2,in. 
1988-65 sq. ft. 
154-26 sq. fr. 





Total .. 2141-91 sq. ft. 
Grate area .. 27-07 sq. ft. 
Wheels— | 

Bogie .. 3ft. 2in. | 

Leading ) 6ft, Shin | 

Driving / — ade | 

ee 4ft. 1din. | 
Water capacity of teuder 3500 gallons 
Working pres.ure 225 Ib. 

Tractive effort 26,560 Ib. 


In a future issue we shall publish detail drawings of this | 


PETROL-ELECTRIC TRANSMISSION GEAR FOR 
MOTOR VEHICLES. 


Ar a meeting of the Society of Motor Omnibus Engineers, 
held on Monday last, a paper by Messrs. E. W. Hart and 
William P. Durtnall was read on the above subject. The 
authors first described briefly the various methods which 
have been invented for driving motor vehicles by the com- 
bined systems of internal combustion engines and electric 
motors using continuous current. These include the Dowsing, 
the Germain, the Hart, the Milde, the Fischer, the Lohner- 
Parsche, the Astle-Wallis, the Stevens, the Carolan, the 
Krieger, the Pieper, and the Farrow systems. The greatest 
interest, however, centred round the system invented by the 
authors known as the Hart-Durtnall, in which polyphase 
alternating-current apparatus is employed. One of the 
principal causes which led the inventors to adopt the latter 
apparatus was thatconsiderable trouble and uncertainty were 
experienced by them in transmitting large powers with con- 
tinuous currents. A general arrangement, in plan and 
elevation, of the Hart-Durtnall chassis, is shown in the | 
accompanying diagrams. A car constructed on these lines is 
said to have been run on the road with gratifying results. A 
is a 40 horse-power petrol engine—speed 800 revolutions per 
minute ; B, fan; C, polyphase alternating-current generator, 
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FOUR-CYLINDER NON-COMPOUND ENGINE—GREAT WESTERN RAILWAY 


fine locomotive. It will be noticed that the valves of the 
outside cylinders are worked by rocking levers from the inside 
motion, the valve rods passing through the leading ends of 
the valve chests. 








THE ADMIRALTY TRIALS OF SUBMARINE 
SIGNAL BELLS. 


In October last an extensive series of experiments was 
carried out at Portsmouth by order of the Admiralty to 
test the suitability of submarine bells for use in the fleet 
and as a means of locating light-vessels and other craft | 
in time of fog. H.M.SS. Antrim and Spanker were | 
detailed for this special service, and the trials were made | 
under the direction of Captain H. F. Oliver, M.V.O., of | 
H.M.S. Dryad; Captain A. F. Everett, of the Portsmouth | 
Signal School; and Captain W.C. Pakenham, C.B., of | 
H.M.S. Antrim. Certain extracts from the official report | 
of the trials have been placed in our hands by permission | 
of the Admiralty, and we are able to summarise them 
hereunder. We understand that the report contains a 
good deal of information of a confidential nature as to the | 
suitability of the system for fleet signalling, and there is 
every prospect of subaqueous sound signalling forming an 
important factor in future fleet manceuvres. 

After detailing certain experiments, the report says :— | 
“This shows that at a distance of five miles the sub- 
marine bell could be heard and its distance determined with 
certainty, and this is a distance beyond the certain range 
of any of the aérial sound signals in use by light-vessels 
in fog. When at five miles distance an officer stationed 
below was able to hear the bell by placing bis ear against 
the ship’s side below the water-line.” 

Experiments were then made to test the possibility of | 
correctly locating a vessel, and it was further found that | 
at 16 miles the signals were audible when the engines of 
the Antrim were stopped. 

The report concludes with the following remarks :— 

The results obtained in these tests demonstrate the extreme 
utility of the submarine bell as an adjunct to coastal navigation in 
thick weather. The fog signals at present in use in lightships in 
Great Britain cannot be depended on to be heard in all conditions, 
even at one or two miles’ distance ; and a vessel, failing to make 
the fog signal out, may be on a safe course and in her estimated 
position, yet she must stop or anchor or alter course out, because 
she is uncertain, The submarine bell increased the range at which | 
the foz signal can be heard by a vessel until it approximates to the 
range of a light-vessel’s light in clear weather, and, moreover, its 
bearing can le determined with quite sufficient accuracy for safe 
navigation in fog from distances far beyond the range of aérial fog 
signals, if the vessel is equipped with receivers. 

Even should a vessel not be so equipped, the submarine bell can 
be heard from below the water-line for : “rd which are well out- | 
side the range of atrial fog signals, although its direction cannot 
then be so weil determined. | 

To double or treble the distance at which fog signals can be 
heard is a great advantage to shipping, and the facility of 
determining the direction of a sound signal is in itself a very | 
valuable discovery. The installation of submarine bells in light- | 
vessels must come sooner or later, as is proved toa great extent 
by its adoption by other nations ; those who wait longest will incur 
the greatest loss in the meantine, buth in ships and lives, and | 
through delays to shipping which would otherwise be avoided. } 








At the express demand of the Automobile Club de 
France, M. Clémenceau, Minister of the Interior, as well as Presi- 
dent of the Council, overcoming his hesitation about courses de 
vitesse, has definively granted permission for the anual motor car 
race. This is to be run, over a circuit of 800 kiloms = 497 miles, | 
under the new regulations, the chief of which provides for a maxi- 
mum consumption of 30 litres = 6-6 gallons per 100 kiloms. = 62 | 
miles. On the eve of the race a new competition, over the same | 


circuit, for cars not consuming more than 16 litres = 3-3 gallons | 
per 100 kiloms., is to be contested under the auspices of a Com.- | 
mittee of the Automobile Clnb, 








| and a low voltage is generated. This excites the alternator | 
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combined with a series-wound exciter; D, electro-magnetic 
clutch, to obtain direct drive on top speed; E, polyphase 
alternating-current induction motor, coupled direct by means | 


| of—F, propeller shaft, fitted with universal compensating | 
| joints to—G, live back axle, fitted with differential gear, &c.; 


and H, bolts to carry the whole plant, which is slung from 
the cross members of the chassis. By disconnecting the uni- 
versal joint and the supporting lugs, water and petrol con- 
nections, &c., the complete propelling machinery can be lowered 
from the chassis for examination or possible repairs. Acom- 
plete spare set can very easily take the place of the set under 
repair ; hence, keeping the vehicle on the road. Other parts 
shown in the diagram are :—I, connections; J, exciting re- | 
volving field magnet of polyphase-current generator; K, | 


armature of small continuous-current series-wound exciter ; | 


a 


| 


re,2 


field, and, in turn, polyphase alternating current is produced 
in the generator armature winding, from whence it is con. 
ducted by copper bars through the reverse and two-speed 
switches to the stator winding in the motor, producing a 
rotating field in the stator. The rotor then starts and en- 
deavours to get into phase with the speed of the generator, 
Should the car be loaded it may be necessary to increase the 
field of the oxciter, in order to get sufficient starting torque 
at the motor, and this is done easily by bringing the switch 
round to No. 9 contact. When the speed of the car has risen, 
a direct drive is obtained by moving the switch on to No. 10 
contact. This move drops the magnetic clutch winding in 
series with the field of the generator, weakening this field, 
and at the same time brings the clutch over gently into con- 
tact. The last move, to No. 11 contact, which is made 
immediately, causes the insulated bridge piece to short- 
circuit the polyphase generator field. It will be observed that 
the exciter then only supplies current to the magnetic clutch 
winding, which grips solid, and the direct drive on top speed, 
from engine to back axle, is obtained. ‘ 

Should it be at any time necessary to stop on a very steep 
ascent, the driver, in order to restart the car, puts his two- 
speed switch in the low-speed position ; the engine then runs 
at top speed and the car at reduced speed, with increased 
torque at the road wheels. In the event of occasion to pull 
up sharply at speed, cross roads, or a corner, the bridge con- 
tact is so arranged that the exciter field is short-circuited 
before the band brakes go on, and, when the road is clear 
again, the exciter does not pick up until the driver takes his 
foot off the brake pedal and the band brakes are off the 
drums. The bridge contact then opens up the field, allowing 
the exciter to build up and the car to start again, the switch, 
of course, being brought to contact No. 9, and, later, to 
No. 11, as previously described. 

In starting, though it may be necessary to move the switch 
lever as far as No, 9.contact, in order to get the necessary 
amount of excitation and resulting torque for starting, once 
under way sufficient excitation will be obtaired from lower 
contacts, according to the speed and levels. No. 11is the full 
speed position ; No. 9 is the top speed electrical drive. On 
approaching a declivity, the driver puts his switch lever on 
No. 9 contact, and, as soon as the force due to gravity causes 
the revolutions per minute of the ‘‘rotor,’’ which is coupled 


| direct to the back axle, to exceed synchronism, the motor 


becomes a powerful revolving magnetic brake, and prevents 
the vehicle from acquiring, even on very severe declivity, 
any undue speed. The braking effect can be made less 
powerful by putting the switch lever on to lower contacts. 








DOCKYARD NOTES. 


PARAFFIN engines are not giving unqualified satisfaction on 
the submersibles, and last week the Oursin found herself in 
trouble off Rochelle. The Minister of Marine continues to 
look out for improved types of paraffin engines, or for some 
more reliable and equally compact prime mover to replace 
them. 





No further light has yet been thrown upon the mysterious 
sinking of the submarine Algérien in the port of Cherbourg. 
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PETROL-ELECTRIC TRANSMISSION GEAR FOR MOTOR VEHICLES 


L, sectional field of exciter; M, winding of electro-magnetic 
clutch ; N, regulating switch and contacts in connection with 
sectional field; O, bridge contact-piece, for short-circuiting 
generator field; P, contacts for bringing into circuit mag- 
netic clutch windings ; Q, fixed armature winding in poly- 
phase generator ; R, fixed ‘‘stator’’ two-speed windings; 58, 
‘* rotor ’’ of polyphase motor, with short-circuited bar wind- 
ing; T, bridge contact in connection with the foot-brake 
pedal; U, reversing switch; and V, two-speed switch, for 
starting on gradients. 

The method of operation is that, assuming the engine is 
running at constant speed, the switch is on the forward posi- 
tion, the two-speed switch is on the top electrical driving 





speed, and the regulating switch is on position 1, no voltage 
being available; the driver places the switch on No. 2 contact, 


She had been moored alongside a battleship with one of her 
cables attached to the anchor chains, and the only plausible 
explanation yet forthcoming is that as the tide ebbed during 
the night the chains sank and canted the submarine, when 
the water entered the manhole, which had not been 
sufficiently closed. The Algérien has been raised and found 
intact. 








Tur British dockyard at Halifax, N.S., on January Ist, 
was formally taken over from the British Government by the 
Government ot Canada, By the terms of the transfer the british 
Admiralty reserves the right to use the yard and buildings for 
repairs or docking of warships, and to use the naval hospital for 
sick British sailors. 
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ENGINEERING BUILDING AT NEW YORK 
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PLAN OF NINTH FLOOR 


THE ENGINEERING BUILDING IN NEW YORK. 


Tue large American engineering societies will soon 
have handsome and commodious headquarters in New 
York, largely as the result of the financial assistance of 
Mr. Andrew Carnegie in the construction of an 
engineering building. The American Society of Civil 
Engineers has for some years had a handsome building 
of its own, which has only recently been enlarged, and 
it preferred not to abandon this in order to enter into 
joint occupation of the new building. The three 
“founder” societies of this latter building are the 
American Society of Mechanical Engineers, the 
American Institute of Mining Engineers, and the 
American Institute of Electrical Engineers. These will, 
however, arrange to accommodate a number of other 
technical societies, the accommodation including offices, 
library space and the use of assembly rooms or lecture 
halls. Among these societies will be the following :— 
The American Society of Naval Architects and Marine 
Engineers, the American Society of Heating and 
Ventilating Engineers, the National Electric Light 
Association, the American Gas Light Association, the 
Society of Chemical Engineers, the Association of 
Edison Illuminating Companies, the American Society 
for Testing Materials, the New York Electrical Society, 
and a number of others. 

The building is situated in Thirty-ninth-street, on a 
piece of property of 125ft. frontage and 100ft. deep, and 
the building is 115ft. by 90ft., as the building law of 
New York does not allow a building to occupy more 
than 85 per cent. of the area of the site. A carriage 
driveway runs through one side of the building and 
connects with the 10ft. open space at the rear, and a 10ft. 
open driveway at the other side. The first or ground 
floor has a central entrance to a large entrance hall, 
which is also entered from the carriage driveway, and 
at one side of which are three passenger lifts. At the 
front are the general administration offices, bureau of 
information, telephone and telegraph offices, and a 
reception room, while at the rear are the writing and 
smoking rooms, servants’ room and a goods lift. One 
entire floor is devoted to the main auditorium, and 


others to smaller assembly rooms and lecture rooms. | 


Each of these owning societies will have an entire floor 
to its own use, and on the top floor will be a joint 
reference library. The accompanying illustrations show 
plans of some of the floors. The building will be 
thirteen stories high. 

In view of the number of societies to be accommo- 
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dated, the plans provide for a number of assembly 
rooms suitable for various uses. One of these will hold 
1000 persons, this being considered as the largest 
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PLAN OF LECTURE HALLS ON SIXTH FLOOR 
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PLAN OF ENTRANCE OR FIRST 


it is independent of the lift service. A large foyer and | stacks, giving ample room for future growth. 


corridors give ample space for withdrawal from this 
There is also provision for exit at the | 
four corners of this floor. To enable persons in the rear | 
of the hall clearly to see the stage, the seats are | 
arranged on a gradient conforming to the best practice | 
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FLOOR 


FLOOR 


The room for preparing apparatus and 
exhibits for the stage is served by the large lift, so that 
heavy machinery and apparatus can be conveniently 
number that can be expected to hear clearly the voice of | handled. On the next floor, the main part of the space 
a speaker. As this is on the first floor above the street, | is occupied by two assembly rooms, which can be used 















































independently, or to- 
gether, for scientific meet- 
ings or for receptions. 
On another floor is a 
number of small lecture 
halls suitable for the 
ordinary meetings of 
societies or for the sec- 
tions of large general 
conventions. All will be 
supplied with electric cur- 
rent, gas, water and com- 


pressed air, and with 
facilities for the use 
of the projection lan- 
tern. 


The two top floors are 
devoted to the libraries 
of the several societies, 
and it is intended so to 
administer the library of 
each, that by bringing 
them together there may 
be created an extremely 
complete and _ valuable 
library of engineering 
science and practice. 
The top floor will be de- 
voted to reading and 
reference rooms, working 
alcoves, rooms for photo- 
graphic reproduction. 
drawing and general 
library work. The roof 
will be specially con- 
structed for effective 
illumination. The 
floor beneath be 
devoted to book 
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_ Tse Paris Municipal Council 
Compagnie Générale des Omnibus to work five lines by moter 
omnibuses, in addition to the three lines already so worked, 
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JAMES WATT ANNIVERSARY. 


Unber the auspices of the Institution of Engineers and 
Shipbuilders in Scotland, the James Watt anniversary dinner 
was held in the Grosvenor Restaurant, Glasgow, on the 18th 
inst. About 400 were present, and Mr. James Gilchrist, the 
president of the Institution, occupied the chair. A con- 
gratulatory message, cabled from Japan, was read by Vice- 
Admiral Engineer Miyabara, president of the Engineering 
Society at Tokyo. In the course of a reply sent to this 
message, the hope was expressed that a cordial friendship 
might always exist between the engineers of Japan and 
Britain, a friendship based on truths and characteristics 
which stamped ‘‘ Watt a most excellent and amiable man,’’ 
and one who ‘‘never failed to put all impostures out of 
countenance.’’ 

In proposing the toast of ‘‘The Imperial Forces,’’ Lord 
Inverclyde expressed the hope that the day was long distant 
when the strength and the number and cost of the Army and 
Navy would be made a political party question. The ship- 
building programme, according to all accounts, was not being 
enlarged, which he thought was false economy, They were 
toid that the navy of this country was equal to the navies of 
any other two countries. He believed that was so—on paper— 
but they who had a knowledge of these matters knew that 
there were times when the vessels required to be laid up for 
repairs. He should like to know if the British fleet, after 
the recent manceuvres, was an efficient power equal to any 
two fleets. The public had a right to know this. He did 
not think our fleet was as strong as we thought it was. War 
was a horrible thing, but he did not believe in peace con- 
ferences. If our fleet was stronger than the fleets of any 
three Powers, that would be far more likely to make for peace 
than any arrangement for a reduction of armament. 

Rear-Admiral Bearcroft, replying on behalf of his Service, 
said the Navy they hoped and believed was powerful enough 
to do whatever duties might be required of it The last 
addition to the fleet, which had just started on her maiden 
cruise, was to be duplicated by three others of the same class, 
which in two years or so they hoped would make one homo- 
geneous squadron of six ships of that class, a class which 
had entirely revolutionised the shipbuilding, the arrange- 
ments, and the fittings of men-of-war. And although it 
would be more assuring perhaps to many, and certainly to the 
greater number of his andience that evening, if more ships 
had to be laid down, :t was worthy of consideration that in 
view of the enormous cost of the ships of the present day, and 
the extraordinary rapidity with which improvements were 
effected, it was perhaps almost advisable to hold our hands 
until further experiments had been made with those very 
newest ships, and that with fairness to the British taxpayer 
who had to foot the Bill. 

‘« Engineering and Shipbuilding Industries ’’ was proposed 
by Lord Kingsburgh, who, in the course o: an interesting 
speech, said that when his father was a boy nothing bigger 
than a fishing smack could get further than Port Glasgow on 
the Clyde, and when his father and his brother were coming 
from Skye to school in Glasgow they spent seven days 
between the Kyles of Bute and Greenock, owing to a _persis- 
tent gale from the east. They were just on the point of 
absolute starvation when the wind abated, and they succeeded 
in getting to school. What a change had taken place since 
then. One of the greatest engineering works in the world had 
been the clearing of the Clyde to make it deep enough to 
bring the largest vessels up to the Broomielaw, and the keep- 
ing of it open so that they could get down again. 

Lord Kelvin, who was énthusiastically received, proposed 
the toast of ‘‘ The Second City of the Empire,’’ and remarked 
that although the population of Glasgow had doubled in the 
past thirty-five years, the death-rate was just about the same 
as in 1870. Could there be a better illustration of how 
admirably the city had been managed? One great thing done 
for the public health was the bringing of water from Loch 
Katrine. He remembered that in 1832 Glasgow was 
recovering from a severe attack of cholera. There were other 
attacks of that disease, but after the introduction of the Loch 
Katrine water supply Glasgow escaped practically untouched. 
Lord Kingsburgh had told them of the Clyde as a fishing 
stream. Perhaps there might be salmon again. The great 
work of purifying the Clyde had been going on, and they could 
conceive that, notwithstanding the steamers navigating the 
river, the water might be so healthy that not only tish would 
live in it, but the inhabitants on both sides of its banks 
might thrive in increased healthfulness above even the 
present high proportion that had been attained. Lord 
Provost Bilsland, in acknowledging, congratulated the ship- 
building and engineering industries on their prosperous con- 
dition, and on being able to maintain the great reputation of 
Glasgow in the maritime world. 

The toast of ‘‘The Institution of Engineers and Ship- 
builders in Scotland’’ was entrusted to Mr. Alexander Ure, 
Solicitor-General. Tracing the history of the Institution 
from its inception half a century ago, he stated that it started 
with the modest membership of 127, and new had the magni- 
ticent and astonishing membership of 1600. If one were to 
ask what it was that had mainly contributed to the greatness 
of Glasgow, and to the proud position which it now held 
among the cities of the world, the answer would be that it 
was due to the energy and the enterprise, tho inventive 
genius, the courageous initiative, and the dogged pluck of the 
engineers and shipbuilders of the city. 

The Greenock Philosophical Society had arranged to mark 
the Watt anniversary by the usual ‘‘ Watt ’’ lecture from Dr. 
Robert Caird, the subject on this occasion being ‘‘ James 
Watt’s Contribution to the Advancement of Engineering.’’ 
Unfortunately, owing to the state of his health, Dr. Caird 
had to start a short time ago for Egypt, and his lecture has 
been postponed till the end of the season. 











LLOYD'S REGISTER. 


Tie annual summary of Lloyd’s Register of Shipbuilding 
at home and abroad in 1906 has just reached us. There are 
always details in these summaries which are of interest, 
entirely apart from actual records of tonnage launched and 
horse-power provided, and we propose therefore to draw 
attention to one or two points brought out in the present 
document. 

During last year 99°9 per cent. of the tonnage launched in 
the United Kingdom was built of steel, and 99 per cent. was 
steam tonnage. The sailing tonnage of the United Kingdom 
decreased by about 121,000 tons, while the steam tonnage 
increased by 885,000 tons. The net increase therefore is 
764,000 tons, which is a record figure, and a long way in 
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advance of anything in recent years. Thus, in 1901 the net 
increase was 543,000 tons; in 1902, 643,000 tons; in 1903, 
405,000 tons; in 1904, 429,000 tons; and in 1905, 469,000 
tons—the average for the six years, 1901 to 1906 inclusive, 
being 542,000 tons per Annum. 

Of the total output of 1906, 204 per cent. of the tonnage 
has been built for foreign and colonial shipowners. This is 
almost exactly the average of the last nine years. Germany 
was the best customer, taking twenty-six vessels with a total 
tonnage of 104,207, which is nearly 53 per cent. of the total 
output. Norway came second with 71,464 tons, and South 
America third with 40,099 tons. 

The year was by no means backward in producing large 
steamers. The size of vessels has now been increasing fairly 
regularly for a number of years. During the four years 
1892-5, on an average eight vessels of 6000 tons and upwards 
were launched per annum in the United Kingdom; in the 
following four years, 1896-9, the average rose to 25, and to 
39 for the four years 1900-3, although it dropped to 26 
for the three years 1904-6. Of vessels of 10,000 tons and 
upwards, only three were launched in the four years 1892-5 ; 
17 were launched during the four years 1896-9; while 32 were 
launched during the four years 1900-3; and 13 during the 
three years 1904-6. 

At the present time there are under construction 35 vessels 
of 6000 tons and upwards, of which 12 are of over 10,000 tons 
each. The largest steamers which have been launched 
during 1906 are the following :— 


Tons gross. 
fe ee ee eee a ee eee 
NRG ade! We AG ee) bees eh oe 
Adriatic .. COM weve. (We Pa eh aes ee ee 
Hmpressofirclani ... 2. s. «2 oc «+ »« 26191 
OS” ee ene Sen Ge ae es 
Amazon .. .. 10,037 


It may be noted that, excluding steamers of less than 
500 tons, the average tonnage of steamers launched in the 
United Kingdom during 1906 was 3526 gross tons. 

Quite a feature of the year has been the number and ton- 
nage of vessels launched which are to be propelled by tur- 
bine machinery. Twelve vessels having a total tonnage of 
86,099 were launched, the individual tonnages varying from 
82,000 in the large Cunarders to 486 in the Atalanta. In addi- 
tion to those launched, there are at present seven merchant 
vessels of about 31,500 tons, which are to be fitted with steam 
turbines. As regards other special types, the returns for the 


year under review include 35 vessels of the turret-deck, trunk- 


| deck, and cantilever-framed types, 198 steam trawlers and 


other fishing vessels, 59 dredgers, barges, &c., 29 tugs, 17 
yachts, and other vessels designed for special service, 
Besides these, 35 vessels, principally intended for river and 
harbour purposes, have been built in the United Kingdom, 
and taken to pieces for shipment abroad. ; 

In giving the summary of the world’s output during the 
year we notice that the figure in Lloyd’s report is 2,919,763 
tons. This differs from the figure given on page 62 of our 
last issue, but it must be pointed out that our figure of 
3,353,800 included warships, and that Lloyd’s figures do not. 
If, therefore, the tonnage of warships launched as given by 


arrive at a total of 2,989,828 tons. This makes the differ- 
ence only 71,065 tons—just over 2 per cent.—and it must be 
remembered that Lloyd's figures do not take cognisance of 
vessels of less than 100 tons. 

Lloyd’s Register Wreck Returns for recent years show that 
the tonnage of all nationalities totally lost, broken up, &c., 
in the course of twelve months amounts to about 762,000 tons, 
made up of 459,000 tons of steam and 303,000 tons of sailing 
ships. Taking Lloyd’s total, therefore, the net increase of 
the world’s mercantile tonnage is shown to be 2,158,000 tons, 
Of the tonnage launched during 1906 the United Kingdom 
has acquired 50 per cent. No less than 731 vessels, of a 
tonnage of 1,507,285, have been built under the Society’s 
inspection with a view to classification in Lloyd’s Register- 
book. 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS.—At a meeting of this body held on the 21st inst., in 
the Institution Rooms, Glasgow, which was presided over by Mr. 
B. Hall Blyth, Edinburgh, member of Counci! of the Institution 
of Civil Engineers, a number of brief essays on ‘‘ Maintenance of 
Works” were submitted for discussion. The President, Mr. D. A. 
Matheson, in his inaugural address, had pointed out the importance 
of ‘‘ maintenance ” in the economics of civil engineering, and at 
his suggestion the essays submitted had been prepared. The 
subjects dealt with included the maintenance of waterworks, 
sewers, railway and tramway permanent way, roads, bridges, &c. 
The prize offered by the Council for the best paper was awarded by 
the vote of the meeting to Mr. D. Clark for his paper on ‘‘The 
Work of the Railway Maintenance Engineer.” To-morrow, 





Saturday, 26th, the members of the Association visit the naval 
construction works of William Beardmore and Co., at Dalmuir. 


Lloyd’s, namely, 362,972, be subtracted from our figure, we. 
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BEARINGS FOR KING EDWARD VII. BRIDGE, | 
NEWCASTLE-ON-TYNE. 


In our issue of July 13th, 1906, we gave a description of the | 
King Edward VII. Bridge recently erected at Newcastle-on- | 
Tyne. | 

The following particulars regarding the method of allow- | 
ing for the expansion and contraction of the girders will | 
no doubt be of interest to many of our readers. The total 
weight of the bridge amounts to close on 6000 tons, and as 
the length of the bridge is 1150ft., a very considerable 
amount of expansion and contraction had to be allowed for. 
One end of each girder is carried on a rocking pin or pivot. 
Fig. 1 shows three of these pivots in position, two of them 
already carrying their girders. The other end of each | 








Fig. i—-PIVOT BEARINGS 


girder is carried on a nest of expansion rollers; three | 
sets of these rollers are shown on Fig, 2. The base | 
plates for the pivots and expansion rollers are in each | 
case 7ft. 6in. by 5ft. 6in. The forged steel pivot pins 
are Qin. diameter by 5ft. Gin. long on the_ bearing | 
surface, and the upper plates which are attached to the | 
girders are 5ft. 6in. by 5ft. The expansion rollers are | 
4ft. Gin. long and 12in. diameter. The sides of the rollers | 
are cut away in the usual manner, so as to allow them to be 
brought closer together, and they are held in position at each 
end by means of two mild steel straps, with studs and dis- 
tance pieces, as illustrated clearly in the drawing on page 88. | 

The bearing plate, which comes immediately above the | 
rollers, is provided with a semi-circular ridge on its upper | 
surface, and the lower side of the upper plate, which is | 
attached to the girders, has a corresponding semi-circular | 
groove, which allows the weight of the girder to be properly | 
distributed over each of the rollers. The total weight of the 





HAMILTON SEWAGE PURIFICATION WORKS. 


THERE was formally opened on the 17th inst. at Auchinraith, 
near the town of Hamilton, some twelve miles above Glas- 
gow, disposal works on the septic tank principle for the 
purification of the sewage of the districts of Burnbank, 
Greenfield, and Springwell, which embrace fully one-third 
of the total population of the burgh of Hamilton. The com- 
pletion of this work is of decided interest, apart from its cost 
or its engineering importance, as it forms a welcome contri- 
bution of an outlying burgh to the ambitious—and so far 

ful—scheme of the Corporation of Glasgow for having 
a purified Clyde. The Hamilton burgh authorities quite 
acknowledge that the establishment of the new disposal 
works is owing to the vigorous advocacy and material assist- 
ance of the County Council of 
Lanarkshire and their medical 
officer, Dr. Wilson, but they 
trust that in their future action 
the County Council will keep 
in view the fact that Hamilton 
Town Council had taken a big 
step forward in the work of 
having a purified Clyde by 
opening the Auchenairn works. 
Previously, the sewage of the 
areas affected was discharged 
in a crude state into the river 
Clyde at Bothwell Bridge. 
The site of the works is on the 
line of the Wellshaw Burn, 
which, to accommodate the 
tanks and filters, has had to be 
diverted. Between the begin- 
ning and the end of the diver- 
sion the ground rises in height 
considerably, and tunnelling 
has had to be resorted to, 
the lining of the tunnel being 
accomplished by means of re- 
inforeed concrete tubes, 4ft. in 
diameter, in 3ft. lengths. The 
ground formation at the site 
of the works is of sand, gravel, 
and clay, overlying rock at 
about 6ft. below the surface. 
The bottoms of the septic tanks 
and filters are all bedded on the 
rock. The minerals underlying 
the whole area of the works 
have been already removed, 
with the exception of a thin 
seam at a very low depth, which 
may ultimately be taken out. While the site itself was most 
suitable for works of the kind, the underground workings 
created a problem which had to be seriously faced and allowed 
for. The tanks and filters are constructed of reinforced con- 
crete throughout, so as to strengthen them against any 








| possible damage or injury which might be caused through 


rupture or sinking due to the removal of underground minerals 
immediately below or in the vicinity. In addition to the 
sewage disposal works, about 866 yards of new 18in. fireclay 
intercepting sewers had to be constructed to convey the 
sewage to the new works from the existing outfall sewers on 
the lines of the Wellshaw and Park Burns. For about 
600 yards the pipe trench from the Park Burn averaged 15ft. 
deep, at one place reaching 19ft. The material cut through 
is good stiff clay which stood up with very lttle timbering. 
The works which, as has been said, are laid down on the 
septic tank system, are designed to serve a population 
of 15,000, with a maximum flow of 680,000 gallons per day. 














Fig. 2—EXPANSICN BEARINGS 


expansion and pivot bearings amounts to close on 200 tons 
of steel. 


The whole of the work was carried out by Hadfield’s | 


Steel Foundry Company, Limited, of Sheffield, under 
the inspection of Mr. C. A. Harrison, M. Inst. C.E., Chief 
Engineer of the Northern Division of the North-Eastern 
Railway. 

The cast steel used for the plates had a tenacity of 30 tons 
per square inch, with an elongation of 20 per cent. on 2in., 
and the forged steel used for the hinge pins, &c., had a 
tenacity of 38 tons per square inch with an elongation of 20 per 
cent. on 2in. The work was supplied by the above company 
machined complete ready for erection. We understand that 
the same makers have just completed a similar set of cast- 
ings for the new railway bridge over the river Wear, at the 
present time under construction by Sir William Arrol 


and Co. 








Tue IRON AND STEEL INSTITUTE.—The annual general meeting 
of the Iron and Steel Institute will be held at the Institution of 
Civil Engineers, Great George-street, London, 8.W., on Thursday 
and Friday, May 9th and 10th, 1907. The annual dinner will be 
held, under the presidency of Sir Hugh Bell, Bart., in the Grand 
Hall of the Hotel Cecil, on Friday, May 10th, 


Taere are two main outfall sewers discharging into three grit 
chambers, each 10ft. long by 5ft. wide and 3ft. deep, and so 
arranged that either can be shut out at will for cleansing 
purposes. From these intercepting chambers a feeding 
| channel leads to the septic tanks, which are six in number, 
| each tank being 984ft. long, 18ft. wide, and 7ft. deep. The 
| sewage is delivered into each tank by special cast iron inlet 
| pipes and flows through the tanks in use continuously. The 
| tanks are covered with concrete arches over which a layer of 
| soil is spread, access to each tank being provided by manholes. 
| After treatment in these tanks in a way now pretty generally 
| understood, the effluent is dealt with in the filters, of which 

there are twenty, in five sets of four each, the effluent main 

being branched off to the gear chambers, which are situated 
| at the centre of each group. The gear distributes the filtrate 
| over each filter in turn by means of stoneware channels laid 
|on the surface of the filtering material. The effluent is 
| collected at the bottom of the filters by lines of agricultural 
| drain pipes laid on the filter floor and discharging into a 
| stoneware main collector, which in turn connects into one of 
| the cast iron discharge wells of the gear, at the bottom of 
| which the discharge valve is placed. By the action of the 
| gear the discharge valve is closed while the admission valve 
| ig open, so that all the spaces between the filtering material 
| to a depth of 4ft. are filled up with the tank effluent. The 

effluent remains in a filter until the next filter of that group 





is filled, during which time it is purified by the oxidising 
bacteria. The .discharge valve is then opened, and the 
filtered effluent escapes, drawing down a supply of air into 
every crevice of the filter. The filter is then left to drain 
and aérate while the other filters of the group are filling. 
The valves are opened and closed automatically at the proper 
times by means of the alternating gear. Each of the twenty 
filters is 34ft. long by 27ft. wide by 6ft. deep, and is filled 
with steel slag broken to gauge and freed from dust. 
The gear is of the Septic Tank Company’s automatic 
central basin type, and is arranged so that each filter 
when full discharges the filter previously filled and starts the 
next in rotation filling, thus ensuring for each a regular 
period for filling, remaining in contact, discharging, and 
aérating. The filtered effluent discharges direct from each 
set of filters into the old outfall sewer which previously 
ae ig the crude sewage into the river Clyde at Bothwell 
Bridge. 

The whole of the works have been designed and carried out 
under the supervision of Messrs. Wyllie and Blake, 219, St. 
Vincent-street, Glasgow, the work of construction having 
been commenced by Mr. James Johnstone, Bellshill, at the 
end of April, 1905. The fencing and general ironwork has 
been supplied by A. and J. Main and ©o., Limited, Glasgow, 
and the reinforced concrete tubes, &c., by J. A. McTaggart 
and Co., Glasgow. The Septic Tank Company, Limited, 
Westminster, has supplied all ironwork and apparatus in 
connection with the adoption of their process. The total 
cost of the works, including both sewering and sewage 
disposal, is about £10,000. 








EDINBURGH TRAMWAYS. 





THE Tramway Committee of the Edinburgh Town Council 
have recently been considering the report of the deputation 
appointed in December last to inspect different systems of 
electric traction in England, and the report has now been 
adjusted and will be published shortly. It makes no specific 
recommendation bearing on the system to be followed in 
Edinburgh, but deals exhaustively with the various systems 
inspected by the deputation. The overhead trolley system 
which was seen working in London is touched upon first. 
For the greater part of the route, it is pointed out, the line— 
a double one—runs through the crowded streets of a suburban 
district, thickly populated, and attention is directed to the 
fact that some of the streets through which the lines have 
been laid are unusually narrow. In certain sections of the 
route, indeed, the outer rail of the track is but 12in. or 15in. 
from the kerb. The comment in the report upon the double 
lines is that they are better than the single. The system— 
the running speed of which is limited to 10 miles per hour— 
is said to work satisfactorily. Of Bournemouth, where the 
combined system of conduit and overhead tramways is in use, 
the report states that the conduit system has been Jaid down 
in the central parts of the town, with the overhead system 
running off to the outskirts. The two systems were adopted 
in order that the appearance of the town’s centre might not 
suffer by the erection of the poles required for the overhead 
system ; but it is remarked that in respect of the amenity of 
the streets, the artistic poles erected in the centre of the 
streets were unobjectionable. From overhead to conduit, the 
change is effectively accomplished in about 20 seconds, The 
members of the deputation were very favourably impressed 
by the combination. The conduit system appears, according 
to the report, to be the best electric system available, but in 
considering it, the cost of construction cannot be overlooked. 
The section of the report which deals with surface contact 
traction covers the Dolter, the Lorain, the ‘‘G.B.,’’ and the 
Kingsland systems. In connection with the first, it is 
remarked that the system, though working satisfactorily, has 
a drawback in the noise created by the contact of the skate 
on the car with the studs set in the track. Of the Lorain 
and ‘‘G.B.’”’ systems, particularly the latter, the smooth 
running of the cars and the absence of noise is favourably 
commented on. The discussion of the questions involved in 
the report took place in presence of Sir Alexander Kennedy. 
One of the chief points of difficulty as regards Edinburgh is 
how to connect up the Mound route and the Gilmore-place 
route, which it has been decided to electrify, the two being 
dissected by the Tollcross Marchmont cable car system, 








THE SCOTCH RAILWAY DISASTER. 





Tue public inquiry into the Elliot Junction accident which 
was held last week under the Fatal Accidents and Sudden 
Deaths (Scotland) Amendment Act concluded on Friday last, 
when the jury returned a verdict to the effect that the driver 
—Gourlay—of the North British train was at {fault in not 
observing the instructions given to him at Arbroath, on 
approaching Elliot Junction ; that the accident might have 
been avoided if, considering the state of the weather and the 
known rules of the company, the stationmaster at Elliot had 
fog signals on the line as a warning; also, that considering 
that the line from Elliot to East Haven was on the ‘“ red- 
cap’’ system the stationmaster at Arbroath might have 
detained the North British train a little longer. In answer 
to the question set to them :—Are any other facts disclosed 
by the evidence which, in the opinion of the jury, are relevant 
to the inquiry? the jury recommended the advisability of 
considering the question of underground communications, and 
speed indicators being fitted to all passenger trains. Eminent 
King’s Counsel looked after the interests of the various 
parties, the North British Railway, the Joint Line, and 
Driver Gourlay, but, as the Act expressly provides that no 
witness is bound to answer any question that may tend to 
show that he is guilty of any criminal offence, the evidence 
of the latter was of very little value, as he could not be cross- 
examined with any satisfaction. Itwas, however, proved that 
the fog-signalling arrangements on the Joint Line—if there 
were any—were loosely administered, as the rules of the Joint 
Line were broken in three respects; there were no fogmen 
out; the stationmaster did not see that they were out; there 
was no list of fogmen. So far the evidence as to Gourlay’s 
sobriety may be said to be conflicting. The criminal pro- 
ceedings- against him are still pending, and, therefore, we 
cannot at present make any further comment on the disaster, 
and shall await Major Pringle’s report before doing so, 
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RAILWAY MATTERS. 
From the opening of the Metropolitan Railway in 1863 


to the close of last year this line is said to have carried no less than 
2,937,779,000 passengers, or more than the entire population of the 
earth 


OrFictaL returns show that approximately 5623 miles 
of new railroad line have been built in the United States during 
the calendar year 1906. The total is 28 per cent. more than was 
built in 1905. 


Ir is stated that a concession has been granted by the 
Goverament of Hayti for the construction of a railway—3}ft. 
gauge—from Port-au-Prince to Cayes, a distance of about 
240 kiloms., say 150 miles, 


Two identical accidents have taken place on the Paris 
Metropolitan works, each causing the death of one man and injury 
to others. The partial falling in of the unfinished tunnel is attri- 
buted to the existence of “ pockets” of loose soil. 


Tue Midland Railway Company owns 603 stations, 
2935 engines, the carriage stock being 5429, dining and sleeping 
carriages 119, and wagon stock 117,556. The horses employed 
number 5398, and they consame 600 tons of provender every 
week, 

Durrne last year 1,712,886 tons of coal and coke were 
consumed by the Midland Railway, the cost per minute being 
£1 6s. 1ld. “In 1904 there passed over the line 41,293,499 tons of 
minerals and general merchandise. The railway telegrams reached 
the immense total of 20,057,664. 


Tue Austro-Hungarian Consul-General at Cologne 
reports that the lengthy agitation for the increase in rolling stock 
on the Prussian railways has recently borne fruit. The Prussian 
Ministry of Railways has authorised the provision of 16,000 goods 
trueks, 800 passenger coaches, and 315 baggage cars. These wili 
be ordered through the railway department at Berlin. 


AnoTHER step has been taken in the electrification of 
London suburban railways by the running of the Great Western 
and Metropolitan Railways half-hourly service between Notting- 
hill, and- Ladbroke-grove and Richmond. For this section new 
trains have been built, which run in connection with the olectric 
and steam trains to and from Notting-hill and the City. 


Tar number of passengers carried by the Metropolitan 
Railway last year was 98,384,766, compared with 95,694,616 in 
1905, 94.436,000 in 1904, 94,000,000 in 1903, 89,874,000 in 1902, 
87,821,000 in 1901, 93,333,000 in 1900, and 96,050,000 in 18° 
Train mileage roturns for 1906 show 523,583 against 782,223 . ; 
steam, and 825,897 against 549,607 for electric passenger trains, 
and 96,758 against 96,517 for goods and mineral services. 


Tax accounts for the London, Chatham and Dover 
Railway for the past half-year have been submitted to, and 
approved by, the directors, and subject to the completion of the 
audit, they show a balance of £178,592 availabie for dividend. 
The Directors will propose that a dividend of £2 5s. per cent. for 
the half-year be paid on the Arbitration Preference Stock, carrying 
forward £27,226 to the credit of the current half-year, as compared 
with £28,875 at the corresponding period of last year. 


Tur authorised capital of the Midland Railway Com- 
pany is £192,454,623, and the capital expended amounts to 
£119,032,452. The revenues total £12,115,942, and the working 
expenses £7,237,240. No less than 47,718,512 passengers have 
heen carried over a train mileage of 48,852,589. The staff numbers 
70,917. Some 2520 persons form the clerical staff at Derby alone, 
whiist there is an army of 13,975 engaged in all the workshops on 
the system. The salary and wages bill amounts to £5,063,859. 


Tur works for the extension by the Great Eastern 
Railway Company of the quay at Parkeston are progressing satis- 
factorily, and it is expected that one of the three additional berths 
to be provided at that quay will be ready for use by the end of the 
current half-year. The directors have ordered the construction of 
a cargo boat, which will be reqaired shortly, to replace the steam- 
ship Peterboro, The new boat is to be delivered by the contrac- 
tors in July next, and the cost will be charged to the depreciation 
account. 


Tur Baldwin Locomotive Works built during the year 
1906 2652 locomotives, comprising 201 electric and 2451 steam ; 281 
were exported, 133 were equipped with compound cylinders. This 
represents the largest output of the Baldwin Locomotive Works in 
any year of its history. The following are the figures for the pro- 
duction of the year 1901 to 1905 respectively :—1901, 1375 ; 1902, 
1533 ; 1903, 2022; 1904, 1485; 1905, 2250. The number of men 
employed by the Baldwin Locomotive Works, exclusive of the 
Standard Steel Works, at this time is about 19,000. 


An extraordinary issue of the Ceylon Government 
Gazette of 22nd November contains the address of his Excellency 
Sir Henry A. Blake, at the opening of the Legislative Council of 
Ceylon on that date. With regard to railways, Sir Henry Blake 
stated that the new high-capacity wagons, which were recently 
obtained for coal and firewood traffic, have proved so satisfactory 
that it has been decided to order a further supply in 1907. These 
wagons carry a high tonnage with a comparatively low tare. A 
scheme for considerable additions to the passenger stock in the 
course of the next two or three years has also been sanctioned. 


In the last half-yearly report of the Metropolitan 
Railway Company it is stated that considerable progress has been 
made during the half-year with the scheme of electrification, and 
it is now practically completed. All the trains passing through 
the tunnel section of the line north of Baker-street are worked by 
electricity. The Hammersmith and City and Addison-road 
services are now worked by electric trains, and the whole of the 
passenger trains on the Inner Circle are worked by that power, 
with the exception of a few between Praed-street Junction and 
Aldgate, belonging to the Great Western Company, which will be 
worked by electricity in the course of a short time. 


Tue report of the Great Eastern Railway Company for 
the half-year ended December 31st shows a gross revenue from 
all sources of £3,225,527, against a gross revenue of £3,199,206 in 
the corresponding half-year of 1905. The working espenses have 
been £1,906 351, being at the rate of 59-1 per cent. on the gross 
revenue, against £1,878,215, being at the rate of 58-71 per cent., 
for the corresponding half-year of 1905. The directors have 
resolved to declare a dividend for the half-year on the ordinary 
stock at the rate of 5 per cent. per annum, leaving a balance of 
£88,260 to be carried forward, against a balance of £84,746 carried 
forward in the corresponding half-year of 1905, after payment for 
that half-year of a dividend on the ordinary stock at the rate of 
5 per cent. per annum. 


THE progress made by the contractors on the Euston 
extension of the City and South London Railway has, according to 
the half-yearly report, been very satisfactory, and the electric 
equipment, the lifts, and the new rolling stock are also well 
advanced, and it is anticipated that the extension to Euston will 
be opened for traffic some time in March. The engineers report 
that the work in connection with the Stockwell sidings is nearly 
completed. These sidings will afford additional facilities for 
dealing with the increased traffic resulting from the opening of 
the extension. Negotiations are in progress for through bookings 
between this line and suburban stations on the London and North- 
Western Railway, Midland Railway, and Great Northern Railway, 
also with the Great Northern, Piccadilly, and Brompton, and the 
Charing Cross, Euston, and Hampstead Railways. 








* NOTES AND MEMORANDA. 


Ir is said that one pound of zirconium will supply 50,000 
filaments for Professor Wedding’s zirconium lamp. The life of the 
lamp is calculated at 700 to 1000 hours. 


THE monthly approximate traffic return of the Man- 
chester Ship Canal for December shows that the receipts amounted 
to £52,634, an increase of £3237. The total for twelve months 
was £494,302, an increase of £49,099. 


In Glasgow there are 29,465 telephones working, being 
a net increase during the past three years of 17,648. Glasgow has 
twenty-eight telephones to every 1000 of the population, and in 
this respect it occupies, we believe, the foremost place of any city 
in the United Kingdom. 


THe City of Cleveland, the largest paddle-wheel 
steamer in the world, was successfully launched at Detroit, Mich., 
recently. The City of Cleveland is 444ft. long, 96ft. Gin. over the 
guards in breadth, and 22ft. deep. She will have a capacity of 
something over 5000 day passengers, and sleeping accommodation 
for 1500, in addition to the crew of 166 persons. 


A DIMINUTIVE rotary air drill, recently made in Chicago 
is illustrated in the Zron Age. It weighs about 24 ib. The overall 
length from the top of the breast plate to the end of the spindle is 
7gin., and the housing is 2in. in diameter. The air motor runs at 
a speed of about 22,000 revolutions per.minute, at which speed the 
spindle makes 2000 revolutions per minute. «The tool is capable of 
drilling up to and including +;in. holes in steel. 


At the Craigmire granite quarries, Inverawe, on the 
side of Loch Etive, which belongs to the Carsluith Granite Com- 
pany, Limited, Glasgow, considerably over 100,000 tons of granite 
were dislodged by a highly successful blast on the 19thinst. A 
large number of the blocks are of an enormous size, some of them 
being over 100 tons in weight. The mine in which the charge of 
gunpowder was placed was driven into the rock over 100ft. 


It is now possible to make an estimate of the pig iron 
production of the United States for 1906. Allowing 210,000 tons 
for the output of the charcoal furnaces in the second half—the 
official figures for the first half being 207,722 tons—and estimating 
the output of a few coke furnaces, would give a total of 25,350,000 
tons, which, according to the Jron Age, is probably within one- 
fifth of 1 per cent. of the official figures yet to be published. 





Coouine-curves of alloys of palladium and copper 
have shown that while the two metals may be melted together in 
all proportions, the alloys are simple mixtures, and there is no 
evidence of any compound of the two metals, or even of a eutectic. 
Alloys containing less than 20 per cent. of palladium show the 
colour of the copper they contain, but those containing more 
palladium are white. The alloys are harder than either of their 
constituents, the hardest alloy being that which contains equal 
proportions of the two metals. 


THE Octopus, the new submarine torpedo boat which 
has just been completed for the United States Navy, is said to have 
exceeded her contract speed during the builder’s tests. The boat, 
which will be the largest of her type in the navy, is now practically 
ready to be handed over to the Government. It isclaimed that she 
recently made 12 knots on the surface, and nine knots submerged, 
which is about one knot in excess of her contract speed for the 
surface, and one-half a knot for sub-surface. The Octopus will be 
about 300 tons, and her designers claim that she will have a steam- 
ing radius of approximately 1000 miles. 


TuE following statistics of the Colony of New Zealand 
for the year ended December 31st, 1906, have just heen published : 
—Population.:.909,000 ; value of imports, £15 250,000; valu» of 
exports, £16,100,000. Principal exports: Wool, £6.675,000 ; 
frozen meat, £2,877,000; butter, £1,561,000: phormium, 
£776.000; Kauri gum, £552,000; cheese, £342.00; oats, 
£24,000. Output of sawmills, £2,100.000 ; output of grain mills, 
£1,058,000 ; output of breweries £572,579 : output of bacon fac- 
tories, £253,937. ‘The number of sheep in the Colony at the end 
of the year was 20,108,471 ; horses, 326,537 ; cattle, 1,810,936. 


Tue silt composing the bed of the river Hudson, while 
tenacious to a certain degree, can be forced aside. It, of course, 
offers resistance to the passage of a body through it, but at the 
same time it will yield to continued and powerful pressure. By 
taking advantage of this property the Pennsylvania tunnels have 
been pushed through the silt, and the tunnels now being run from 
Jersey City to Cortland-street, New York, are using the same 
method. Absolutely no material is removed during the construc- 
tion, says the Jron Age. The shield acts as a huge plug, which is 
forced through, the silt, which moves one side to permit its passage. 
The result is that these tunnels mark the most rapid work of this 
character ever done, and also at a cost far less than ever before 
reached. A rezord of 72ft. during twenty-four hours has been 
made on the Cortland-street tunnel approaching from Jersey 
City. 

A sERIES of tests to ascertain the possibilities of twist 
drills made of high-speed steels, conducted at the Worcester, 
U.S.A., Polytechnic Institute, brought forward some interesting 
results, especially as to the angle of the lip of the drill, says the /ron 
Age. Nine different feeds were provided, ranging from 0-0045in. 
to 0-0225in. per revolution of the drill. A in. drill was run at a 
constant service speed of 70ft. The drill was ground with a vary- 
ing angle of the lip from 374 deg. to 70deg. It was found that 
the 45deg. angle ought to give the best results in practical 
machine shop work, in preference to the accepted angle of 59 deg. 
With the varying angles of the lip the thrust decreased from 
70 deg. down to 45 deg., and then increased for each further 
decrease in angle. The twisting moment proved to be in no way 
proportional to the angle of the lip, but the thrust was propor- 
tional to the feed. 


In an interesting paper on “Tool Steel and its Treat- 
ment,” read by Mr. F. W. Taylor before the American Society of 
Mechanical Engineers, the author said that experiments indicate 
the fact that vanadium should not be substituted for chromium, 
bot that a very minute quantity of vanadium should be added to 
the mixture in melting, and that its use to the extent of from 0-15 
per cent. to 0-35 per cent. is as effective as higher quantities in the 
mixture. The author's experiments seem to indicate the probability 
that the good effects of vanadium are derived from its chemical pro- 
perty as a cleanser of the steel during the operation of melting 
rather than as a very valuable property in the steel after it is 
melted. From 0-15 per cent. to 0-30 per cent. of vanadium when 
mixed with the steel in the pot sometimes disappears entirely from 
the finished steel, and its presence cannot be found by analysis. 


EXPERIMENTS have been made at the University of 
Illinois on standard stee! boiler tubes from Ilfin. to 3hin. in 
diameter. Fairbairn’s law of lengths was ign>red except to have 
the test pieces in excess of the critical minimum length. Nearly 
all of the pieces were 10ft. long at the start, and in many cases 
three or more collapses were made by cutting off the collapsed 
portion after failure and testing the remainder. The results of 
these experiments show that the part of a long tube affected by 
collapse from” hydraulic pressure is generally not longer than 
twelve times the diameter ; beyond this the collapsing pressure is 
independent of the length. The law of inverse lengths was found 
to be true only for very short tubes, in most cases from four to six 
times the diameter. It was deduced from the data that the col- 
lapsing pressure is a function of the thickness of the tube and also 
of the diameter, varying directly as some function of the thick- 
ness and inversely as some function of the dianjeter. 


MISCELLANEA. 
Tue building of a large battleship for the Brazilian 
Ww. 


Government has been commenced at 


THERE is considerable excitement in the Island of 
Trinidad over the possibility of developing petroleum. Drilling is 
now being conducted. 


Immense new harbour works to provide better facilities 
for liners and warships are to be begun at Cherbourg in May next, 
the cost being estimated at £520,000. F 


THE Provincial Government of Entre Rios, Argentina, 
has decided to expend 40,000 pesos, national currency—about 
£3500—on the construction of a bridge over the river Gualeguay. 


Tue Chester Watch Committee have been asked to 
license 100 motor cabs to ply in the city. They have decided to 
license six as an experiment provided they are submitted for 
inspection. The cabs will be fitted with taximeters, 


A NEW municipal electric generating station is now 
nearing completion at Johannesburg, Africa. It is to operate the 
tramways and furnish light and power over an area of 10) square 
miles. Producer gas is to be used, and two gas engines of 
1000 Ao ns abil and 2000 horse-power respectively have been 
installed. 


A TELEGRAM from Washington states, with reference to 
the distribution of electric power generated at Niagara Falls, Mr. 
Taft has decided that 15,600 cubic feet of water may be diverted 
from the American side of the Falls, and 160,000 horse-power may 
be imported from the Canadian side without substantially impair- 
ing the scenic grandeur. 


Tue United States Navy Department has under con- 
sideration the proposition to remodel the batteries of the armoured 
cruiser Brooklyn in accordance with the work along that line done 
on the cruiser New York. If Congress makes the special appro- 
priation of about £100,000 asked for for this purpose, the Brooklyn, 
which is now in reserve at the League Island Navy Yard, will be 
given modern turrets and modern guns. 


THe American Consul at Roubaix has reported on the 
tendency in France toward the utilisation of elestricity for indus- 
trial purposes, energy being now obtainable at reasonable prices. 
The success recently achieved by a company at Lille has led to the 
establishment in the city of Lille or its environs of four further 
— of large capacity for the production of electrical energy. 

he latest is a plant of 25,000 horse-powe: about to be constructed 
at Marquette. 


Tue Vesuvius, formerly a dynamite cruiser in the 
United States navy, is at the Washington Navy Yard, where she 
is being fitted with two submerged torpedo tub3s—one an 18in. 
tube, such as is now in use in the navy, and the other a 2lin. tube, 
recently built at the Naval Gun Factory for experimantal pur- 
poses. As soon as the work is completed th2 Vesuvius will go to 
Key West, accompanied by the torpedo boat Morris, for the pur- 
pose of carrying on experimental firing. ~ 


AccoRDING to a correspondent of the Chemical Journal 
at Prague, in the heavy chemical industry of Austria-Hungary, the 
second half of 1906 was characterised by such a high degree of 
prosperity as has not been recorded for many years past. The very 
considerable demand for the principal manufactures in respect of 
current contracts brought about a scarcity, so that it was not 
possible fully to meet the requirements of consumers, notwith- 
standing the forcing of the production, and new orders from abroad 
had to be left out of consideration. 


At a sitting of the Danish Folkething a Bill was intro- 
duced empowering the Government to enlarge the harbour of 
Esbjerg at the expense of the State. The Biil provides for the 
expenditure of £227,500 on the commercial harbour, and of a sura 
not exceeding £81,110 on the fishing harbour. The Minister also 
asks for powers to acquire about 30 acres of land adjoining the 
harbour. Itis further proposed to deepen the harbour to 24ft., so 
that it will be practicable even for the larzest steamers. The 
channel through the Graadyb is also to be maintained at a depth 
of 24ft. 


Tue Torquay steam motor omnibuses have been sold, 
and are shortly to be transferred to Harrogate, where they are to 
be introduced for the use of residents and visitors. Wuen the 
company was formed for the introduction of the motor omnibuses, 
and they were started, between three and four years ago, it was 
not then quite certain that tramways would come, but this has 
since become an accomplished fact, and the tramway cars will in 
all probability soon be running in Torquay and the immediate 
neighbourhood. From the start the Torquay Motor Omnibus 
Company proved successful. 


AccoRDING to a report by the Belgian Legation at 
Copenhagen reproduced in the Bulletin Commercial, Brussels, the 
Scandinavian sea-fishing industry is being radically transformed. 
As the open boats hitherto in use become worn out or disappear, 
their place is taken by motor boats or steam trawlers, which 
yield a much greater profit with a comparatively smallercrew. In 
the course of the last two years, over 1,000,000 crowns have been 
spent on steamers for the Scardinavian fishing industry ; in many 
instances the price of their boats has been recouped twice over 
within five months, after making allowance for the liberal share of 
the profits allotted to the captain and crew. 


Tue Commercial Intelligence Branch of the Board of 
Trade have received from his Majesty’s Consul-General at Antwerp 
particulars of a call for tenders by the Antwerp :nunicipal authori- 
ties for the construction of a swing bridge over the maritime lock 


of the Bonaparte dock, at an estimated cost of 80,200f.—about- 


£3208. The specification—cahier des charges, No. 116l1—and the 
plans may be obtained from the Hotel de Ville, price 1f. and 25f. 
respectively. Tenders in sealed registered envelopes should be 
addressed to ‘*M. le Bourgmestre de la Ville d’Anvers, Hotel de 
Ville, Antwerp,” and should arrive there not later than the 
18th Febuary. A deposit of 5000f.—about £200—is required to 
qualify any tender. 


Unper the auspices of the National Housing Reform 
Council the proprietors of the Garden City at L2tchworth are 
organising a second exhibition, which will be opened from June 1st 
to September 30th. The scheme is designed to include urban 
cottages and homesteads for small holdings. Under the section 
‘* Urban Cottages” three classes of property will be represented, 
to cost respectively not more than £175, £200, and £240, while a 
fourth type is not limited as to the initial outlay. Under Section 2 
designs are invited for a cottage with simple outbuildings, costing 
not more than £200, for a 5-acre holding ; a cottage with a barn, 
stable, cart shed, and pigs y, suitable for 25 acres; and a small 
holder’s house with dairy and outhouse, not exceeding £300, 


In 1905 the Russian Government gave an order to a 
French firm for 100,000 bullét-proof cuirasses, supposed to be 
made of vanadium steel, but really of chrome steel, and covered on 
both sides with layers of fire-resisting fabric. The weight of the 
cuirasse was not to exceed 4 kilos, 100 grammes. It is now alleged 
that false weights were employed for the purpose of verification to 
allow of the cuirasses being passed with an excess of about 
160 grammes over the contract weight. Ths makers deny the 





charge, urging that the Russian Governme :t is seeking aa excuse 
to reject the cuirasses which, on the termination of the war with 
Japan, were no longer needed. The case produced some interest- 
ing evidence when heard at Fougéres, aid has beea adjour.ed for 
further inquiry. 
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NE. AT THE NEW TREDEGAR PITS 


D WARHAM, BURTON-ON-TRENT, ENGINEERS 
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THREE NEW BRITISH LOCOMOTIVES 














SIX-COUPLED EXPRESS GOODS ENGINE, LONDON AND NORTH-WESTERN RAILWAY 














SIX-COUPLED EXPRESS GOODS ENGINE, GREAT CENTRAL RAILWAY 
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FOUR-CYLINDER NON-COMPOUND EXPRESS ENGINE, GREAT WESTERN RAILWAY 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, Seilergasse 4, Vienna. 
CHINA.—Kg x.y anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau & CHEVILLET, Rue de la Banque, Paris. 

Cuape.ot & Cre., Rue Dauphine, 80, Paris. 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipzic; A. TWRITMEYER, Leipzic. 
INDIA.—A. J. Compripgs anv Co., Railway Bookstalls, Bombay. 
ITALY.—LoxgscHER AnD Co., 807, Corso, Rome; Bocca FrEREs, Turin. 
JAPAN.—KELLY anD WALSH, LiuitTEeD, Yokohama. 

Z. P. Maruya anv Co., Tokyo and Yokohama. 

RUSSIA.—C. Ricker, 14, Nedsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Oo., 88 and 
85, Duane-street, New York; Susscription News Co., Chicago. 
8. AFRICA.—Ws. Dawson & Sons, LimiTE, 7, Sea-st. (Box 489), Capetown. 
CenTRAL News AceEncy, Limirep, Joh burg, Capet 
Durban, é&c., and at all their Bookstalis. 

R. A. THompson AND Co., 28, Risbeck-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
Bast London, Grahamstown. 

AUSTRALIA.—Gorpon anp Gotcu, Melbourne, Sydney, and Queen-street, 

Brisbane, dc. 

R. A. THompson anv Co., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gorton, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 

Upron anv Co., Auckland; Craic, J. W., Napier. 
CANADA.—MontTrREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1JavartTwa AND Co., Colombo. 
JAMAICA.—So.igs anv Cockina, Kingston. 
SCRAITS SETTLEMENTS.—KgE tty anp WatsH, Litre, Singapore 
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SUBSCRIPTIONS. 


Tue ENGINERR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, 1f preferred, he 
stpplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
CiotH RgapinG Casas, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

F -reign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tae ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue ENGINFER, and 
accompanied by letter of advice to the Publisher. 

THIN PaPER CopPrEs. Tuck Paper Copixs. 
£1 


Half-yearly .. £0 18s. Od. | Pat yearly » 8d. 
Yearly .. £1 16s. Od.| Yearly .. .. .. £8 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 

in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be uddressed to the- Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tok ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICE. 





*," With this week's number is issued as Supplements a Two-page 
Engraving of Four British Locomotives ; a Two-page Drawing of 
a Compound Winding Engine at the New Tredegar Pits; also the 
Index to Vol. CL, Every copy as issued by the Publisher includes 
copies of these Supplements, and subscribers are requested to notyfy 
the fact should they not receive them. iz 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fart to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, cun be remedied by obtaining the paper direct from 


this office. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must.in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


4 All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4 We cannot undertake to return drawings or manuseripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


D. M.—Using a locomotive type tubular boiler, a heating surface of 250 
square feet should he sufficient for your purpose, 

A. E, K.—The name and address of the makers were given. Why not 
write to them and ask for the particulars you want? 

M. S. (Hammersmith).—The mixture given is certainly peculiar. Have 
the tin and lead got tr. by any chance, or should the lead be 
zinc? Even then the metal would be peculiar, but might be tried 
experimentally. 

J. F.—We presume you mean steam turbines. There are many good 
makers now-a-days, and we cannot select any two and say they are 
the best. You will find the names of all the principal firms in our 
advertising pages. 

J. P. (Wigan).—A first-class engineer's certificate can only be secured by 
serving in successive grades as a sea-going engineer, and passing the 
Board of Trade examinations. Write tothe Marine Department, Board 
of Trade, Whitehall, for particulars. 

G. N. S.—We can only suggest that you use any influence you can 
muster to get introductions to various works; then apply for work. 
At your age, and with your limited training, you will, we fear, find it 
difficult to earn much, and you will not find it easy to get remunera- 
tive employment of any kind out of England, unless you have intro- 
ductions of some kind. 

W. H. &.—We do not know where you can find figures for the price to be 
charged for the use of machine tools that are of any value. Hutton’s 
figures were drawn up many years ago when machines were less 
elaborate and consumed less power, and are not necessarily applicable 
to present practice. Some Sin. lathes would be dear at 1s. 6d. per hour, 
and some cheap at three times that figure. 

J. VY. G. (Clapham).—A practical training is absolutely essential. You 
must endeavour to get taken on in some works, Many of them take 
youths without premiums, and seme of them, like the London and 
South-Western Rai’way Works, at Nine Elis, provide some education 
as well. There are plenty of scholarships to be won. Write to the 
principal technical colleges—you can find their addresses in the 
directury in any public library—and ask for particulars. The course 
recommended for a full training is one year in works, then two or 
more years at college, then two or more years in works. 

A. W. S, (Walsall).—We take it from your letter that what you want is a 
small hydraulic accumulator. A mere tank would be no use unless 
you could place it some 80ft. above the engiae. If you can feed 
through a tank in that way, an ordinarv cistern, which apy iron- 
monger would supply, will do what you want. What you need is a 
small accumulator, and you might apply to any hydraulic engineers 
for it. We suggest a few names out of many :—W. H. Bailey and Co., 
of Salford, Manchester; Fielding and Plact, Limited, of Gloucester ; 
Hayward-Tyler and Co., of 99. Queen V:ctoria-street ; Tangyes, Limited, 
of Birmiogham ; or Tannett Walker and Co., of Leeds. 

A. J. (Glasgow).—There are ro books on the subject worth anything save 
Lanvley’s ‘“‘Aérodynamics,” published by the smithsonian Institution of 
Washington. Partic :lars of certain machines are given sn various places. 
Hargreaves’ steam atéroplanes were described very fully in past volumes 
of the ‘Pro:eedings” of the Royal Society of New South Waks, and 

the 1 eport of the Aéronautical Congress in America (Chicago) contains 

information—rather scanty—about various machines. The last issue 
of the ‘‘ Encyclopzedia Britannica” has an indifferent and incomplete 
article, but it might be useful. Langley’s atroplane was partially 
described by him in an article that appeared in Toe ENGINEER, on 

September st and 8th, 1905. His bouk already referr.d to is the only 

sound scientific work on the subject. 





INQUIRIES. 
STRATHEARN WELDLESS CHAINS. 
Sir,—Can any of your readers tell me the name and address of the 
makers of Strathearn weldless chaius ? 8. 
January 22nd. 





DESTRUCTORS. 

S1r,—I shall be glad if any of your readers can give me the names and 
addresses of the makers of the fullowing destructors:—The Bennett, 
Hausson, Healey, Powderhall, and Willoughby. V. D. G. 

January 22nd. 

BENDING AND COILING MACHINES. 

Srr,—Can any of your readers tell me who are the present makers of 
Fowler’s patent bonding and coiling machines for iron and copp-r tubes? 
They vsed to be made by G.enfell snd Accles, Limited, of Birmingham. 

January 23rd. M. 











MEETINGS NEXT WEEK. 





Tue EnstiruTION oF CiviL ENGINEERS: ASSOCIATION OF YORKSHIRE 
Srupents.—Thursday, January 31st, at 7.30 p.m., in the Council Room 
of the Leeds Chamber of Commerce, Exchange-buildings. Ordinary 
meeting Paper. ‘* Rack Railways,” by Mr. Joseph Husband, A.M.I.C.E., 
M. French Soe. C.E. 

Tar InstitvTION oF CiviL ENoIngERS.—Tuesday, January 29th, at 
8 pm., at Great George-street, Westminster, 8.W. Ordinary meeting. 
Paper for discussion, ‘‘In*ernal Combustion Engines for Marine Pur- 
poses,” by James Tayler Milton, M. Inst. CE. Wednesday, January 
80th. Students’ visit to the Telegraph Department of the General Pust- 
office. 

Roya InstiTuTION oF GreaT Britain.—Friday, February Ist, at 
9 p.m., at Albemarle-street, Piccadilly, W. course, ‘‘The Methods of 
C-mbat'ng the Bacteria of Nisease in the Interior of the Ofganism,” by 
Sir Almroth E. Wright. Afternoon lecture, Thursday, January 3ist, at 
8 p.m. ‘Standards of Weights and Measures,” by Major Percy A. 
Macmahon, D.Sc., F.R.S., M.R.I., Deputy Warden of the Standards. 

Society or ArTs.—Monday, January 28th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘‘Goid Mining and Gold 
Production,” by Prof. John Walter Gregory, D.Sc., F.R.S., F.G.%. 
Tuesday, January 29th, at 8 pm. Applied Art Section. ‘‘ Artistic 
T eatment of the Exterivr of the Pianof rte,” by William Dale, F S.A. 
Wednesday, January 30th, at 8 p.m. Ordinary meeting. ‘‘ Apprentice- 
ship,” by James Parsons, M.A. 
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London County Council Tramways. 


On Tuesday last the London County Council 
considered a report by their Finance Committee on 
the financial results of the municipal tramways. 
It is by no means as lucid a document as could be 
wished, but, at any rate, it puts the condition of 
affairs more clearly than any statement which has 
yet been published, though only the period up to 





the end of March, 1906, comes under review. It 
would appear that at that date the total capital ex- 
pended was £4,881,697. Of this £607,238 had been 
repaid, leaving the outstanding debt at £4,274,459. 
In the year 1905-6, the last of which particulars are 
available, we find that there was a total surplus 
balance of £31,250, but since a sum of nearly 
£30,000 was brought forward from the year before, 
the total result of working something over 100 
miles of tramways for the year, after deduct- 
ing general charges, was only £1261. This, as 
stated in the summary, is the net balance “ after 
meeting debt charges and making certain pro- 
visions for future renewals.” Assuming that the 
debt charges have been fully paid, there remains 
the provision for future renewals. It is admitted 
that a proper allowance under this head is 1d. per 
car mile; but before 1905 no money was set apart 
for this purpose, and during the past two years a 
sum of only £35,000 has been put aside each year. 
The sum falls short of the 1d. a mile allowance by 
as much as £26,000 for the two years, or say, for 
the sake of argument, by £13,000—one half—for 
the year 1905-6. Had this admittedly proper pro- 
vision been made, therefore, the surplus balance of 
£1261 would have been converted into a deficit of 
£11,739. Nor is this all. The capital expenditure 
of £4,881,697 mentioned above includes an amount of 
£153,004 on account of street improvements. These 
improvements have all been carried out because of 
the tramways, and many of them would have been un- 
necessary for years if the tramways had had not been 
constructed. Their total cost is put at £1,255,961. 
Of this, eventually, not more than £358,230 will 
be charged to tramways account; but, as we have 
said, to the end of March last only £153,004 had 
been so allocated. We have dealt with this matter 
before, so that we need not labour it now. Suffice 
it to say that, had the right thing been done, a 
much greater proportion of the burden would have 
been borne by the tramways. In this case the 
deficiency balance would have been considerably 
larger than the £11,739 given above. 

Champions of municipal trading may say, “ But 
you should not look at one year alone; you should 
consider the results over the whole of the working 
period since the Council took over the tramways.” 
For a moment let us do so. The report shows that 
during the years 1897 to 1903 a total of £293,592 
was carried to the relief of the rates. How much of 
this should or should not have been so employed— 
having regard to a fit provision for renewals and a 
proper contribution towards road improvements—it 
is impossible to say. We have the Committee's 
statement that the money was so disposed of. It is 
to be noted, however, that from 1900 onward the 
amount carried to the relief of the rates dropped year 
by year. In that year it was £110,592; in 1900-1 it 
was £69,000; in 1901-2, £45,000; and in 1902-3, 
£20,000. Since then there has been no appropria- 
tion whatever on this account, and the total “ sur- 
plus balance”’ has fallen from £119,247 for fifteen 
months in 1899-1900 to £1261 in 1905-6. Well 
may the question be asked, Why is this? There 
can conceivably be only one answer, and that 
is that there has been mismanagement. If, with a 
smallercapital expenditure, £119,247 could be earned 
in 1899-1900, then a larger sum, proportional to the 
larger capital invested, should have been realised in 
1905-6. We find, however, that whilst the capital 
expenditure has at least doubled, the gain has 
decreased nearly a hundredfold. It may here be 
mentioned that the report gives the surplus on 
working the tramways, before providing interest on 
and repayment of capital, as £246,106, or a return © 
of nearly 6 per cent. on that portion of the in- 
vested capital actually earning revenue—though 
whether or not this represents the real capital 
value of the tramways is open to some doubt. 
The accounts of next year should be interesting for 
not only is the full 1d. per car mile to be set aside ir 
respect of the southern system of tramways, but a 
proper proportion of the cost of improvements is to 
be charged to tramway accounts. The report, it 
should be added, anticipates a substantial surplus, 
due in large measure to the more complete working 
of the Greenwich station, but we are of opinion 
that the estimate is much too optimistic. 

There is one other point which is worthy of 
attention. The southern system of tramways 
comprises 51} route miles, and is worked by the 
Council. The capital expended on it is about 
34 million pounds sterling. The surplus balance on 
the year’s working is £2320. The northern system 
comprises 50 route miles, and is leased to the North 
Metropolitan Tramways Company. The capital 
expended on it by the Council is £1,118,166. The 
surplus balance is £24,514. Thus, the line leased 
to a company, though it is slightly shorter, and has 
had only one-third spent on it, as compared with that 
worked by the County Council, has managed toreturn 
morethan ten times as much as the latter. , There is 





92 


THE ENGINEER 





JAN. 25, 1907 








much the same, or even a worse, tale to tell for the 
last six or seven years, and, in spite of the rent it 
has paid to the County Council, the North Metro- 
politan Tramways Company has always managed 
to declare a dividend—sometimes a very substantial 
one. It would obviously pay Londoners were they 
to insist on the southern lines being leased to a 
company which could manage them properly. On 
this successful northern system, by the way, the 
Council propose at an early date to spend three 
millions! 

Attached to the report is a statement of how the 
accounts are madeup. We are informed that they 
are prepared, as far as possible, in accordance with 
the standard form adopted by the principal munl- 
cipalities, and that they are audited by an official of 
the Local Government Board. We do not wish in 
any way to question the ability and disinterested- 
ness of this official, but we do say that it would be 
more satisfactory to the ratepayers if a small com- 
mittee of, say, two or three accountants, having 
some acquaintance with tramway working, but un- 
connected in any way with the Council or with the 
Government, were called in to make an independent 
audit of the accounts. Had such a committee been 
at work for the last few years we should, at any 
rate, know now exactly how we stand. As it is, we 
are actually in the dark as to our true position. 
The proper amount which the tramway accounts 
should have paid for street widenings is not known, 
and the provision for renewals has been inadequate. 
It is quite possible that other mistakes have 
crept in. Our proposed committee should take 
every point into consideration. The present 
auditor, Mr. T. Barclay Cockerton, in giving 
evidence in 1903 before the Joint Select Committee 
on Municipal Trading, stated that the duties of an 
auditor comprised, amongst others, ‘‘to take care 
that all items are allocated to the proper accounts,” 
and “to see that trading revenues are charged with 
their proper proportions of all expenses.” We 
submit that had this been done with the London 
County Council tramway accounts, then the very 
small surpius of 1905-6 would have become a very 
large deficit. 


Cost of Workmen’s Compensation.’ 


THE authors of the new Workmen’s Compensa- 
tion Act, which will become operative on July Ist 
this year, claim that it will double the number of 
workpeople now entitled under the old Act to com- 
pensation in case of industrial accident ; and it is 
estimated, and admitted, that besides doubling the 
number of cases covered by the old Act, this new 
Act will also double the cost in those industries, 
already~-included within the operations of the 
former measure. Assuming that these estimates 
are correct, we may venture, with some degree 
of accuracy, to forecast the probable cost of the 
new Act from experience of the old one. 

We may mention, first, the case of the cotton 
trade. When the Workmen’s Compensation Bill of 
1897 was going through Parliament, the statesman 
who had undoubtedly the most to do with the 
measure told the representatives of the cotton trade 
that if the insurance companies refused to cover 
the risks involved at 1s. 6d. per £100 of wages paid, 
the employers’ associations would do well to manage 
the affair themselves. That was regarded as an 
authoritative estimate, based, we may take it, upon 
expert Governmental advice, and the insurance 
companies agreed, at first, to accept premium rates 
of 1s. 6d. But the insurance people lost money, 
and so much greater has proved the cost of meet- 
ing claims than the original estimate, that the rates 
have had to be put up to an average very nearly 
reaching 6s. per £100 of wages in the cotton trade. 
If, then, the new Act is to double this burden, the 
prospect is that in this trade insurance risks will 
not be covered at much, if anything, less than 
12s. per £100 of wages; and we may fairly assume 
that what applies to the cotton industry, in this 
respect applies to the textile trades in general. 
If the burden imposed by the new Act upon 
textile industries is to be about 12s. per £100 of 
wages, what is likely to be the cost in trades more 
dangerous? According to the list of fatal indus- 
trial accidents reported in the Labour Gazette for 
a period of five years, 1901-5, non-textile factories 
and workshops—those, at any rate, covered by the 
Non-textile Factories. and Workshops Act—are 
three times as dangerous as textile factories. While 
the average annual accident death-rate in textile 
factories was in 1901-5 0°72 per 10,000 persons 
employed, the rate in occupations included in the 
Non-textile Factories Act was 2°23 per 10,000 
employed. If, then, the compensation insurance 
rates are to be about 12s. per £100 of wages in 
textile industries, we may assume that the average 
rate in those trades covered by the Act just named 








will be about 36s. Of course the non-textile 
industries vary considerably in point of danger. 

Here we may briefly quote the recent experience 
of a well-known insurance association, of which 
the careful management cannot be questioned. The 
association does not exist for the purpose of making 
profits, and practically the whole of its revenue, less 
management expenses, goes in claims. Five years 
ago the rates of this Association for engineers and 
shipbuilders averaged 7s. 9d. per £100 of wages 
paid; last year the average rates increased up to 
13s. 11d., and it is now about threepence higher. 
Ort of 256 firms with a five years’ continuous 
membership—not reckoning those firms which 
paid in less than £100—only 65 showed a mar- 
gin of 10 per cent. in premiums over claims. 
Moreover, the tendency is still upwards; in 1905 
the claims represented 2:8 per cent. of the work- 
people insured ; last year they equalled 3:0 per cent. 
There has been from the first a steady increase in 
the rates, and even if the average is doubled when 
the new Act comes into force, there is little doubt 
that, as the years go by, it will increase more and 
more, and the prospect is that the average cost in 
our iron and steel industries will be something like 
£2 per £100 of wages. 

Basing our estimate on the number of fatal in- 
dustrial accidents in all trades reported in the 
Board of Trade Labour Gazette during the five 
years 1901-5, already alluded to, we find that those 
industries other than textiles which have their fatal 
accidents thus officially recorded—mining, manu- 
facturing, shipping, and railway work—all included 
within the scope of the new Act, are on the average 
more than nine times as dangerous as the textile 
trades, so that if the new burden on textiles is to 
be 12s. per £100 of wages, the average rate for all 
those industries covered by Labour Gazette reports 
is likely to be somewhere about £5 8s. per £100. 
Here are the figures, taken from Board of Trade 
returns :—Average annual death-rate from accidents 
in the following occupations, 1901-5: Textile factory 
operatives, 0:72 per 10,000 employed; non-textile 
factory operatives, 2°23; railway servants, 8°01; 
quarrymen, 10°73; miners, 12-88; seamen, 58-06: 
mean annual death-rate for all occupations given 
above, 6°56. Should this enormous estimate prove 
correct, it means that the gross burden of this new 
Act, which, according to its authors, is to cover 
12,000,000 workers, will be more than £35,000,00C 
a year! We admit that this estimate is extreme 
but when we remember that the burden of the old 
Act proved, in the case of the cotton trade at least, 
to be nearly 400 per cent. heavier than was esti- 
mated, we cannot dismiss even so great a figure 
as being impossible. It is, however, probable that 
for a time at least the figure we have given above, 
say, about £2 per £100 of wages, will obtain in the 
engineering trades, but it is not unlikely to increase 
as years go by. 

It must not be understood that we anticipate 
—or that anyone closely acquainted with industrial 
affairs anticipates—that the ‘whole of the burden 
of this new Act will fall upon capital. Much of it 
will fall upon labour. Employers will be stimulated 
more than ever to effect economies in their works 
in order to balance, as far as possible, the new 
imposition. That such economies will be effected 
at the expense of working men and women no one 
can doubt. We do not wish to cavil at any act of 
justice or measute of reform, but we say that this 
labour legislation, while it will prove a boon in 
some cases, will not be all gain to labour—indeed, 
it will be accompanied, as has previously happened, 
by many hardships upon labour, the most pathetic 
of which will be the turning adrift of old servants. 
Employers will be more than ever reluctant to have 
elderly or delicate men about their works. We do 
not mean to infer that industrial legislation has, in 
the main, proved detrimental either to workers, to 
capitalists, or to the nation—we are fully alive to 
the beneficial effect of much of this legislation— 
but while that is so, it is on!y right that we should 
pause to count the cost, to note the commercial 
handicap involved, to recognise the hardships 
frequently inflicted, and to urge upon those who 
are forcing the pace of this labour legislation move- 
ment that it is possible, through excessive zeal, not 
only unduly to harass capital and needlessly to burden 
enterprise, but to do so in a manner distinctly 
injurious to the very class they seek to benefit. 


Internal Combustion Engines for Marine Purposes. 


Txe importance of the subject matter of the 
paper read before the Institution of Civil Engineers 
on Tuesday last by Mr. Milton can hardly be 
exiggerated, and a discussion thereon is of great 
value at the present time for many reasons. It 
cannot, however, be called a burning question, 
because, in the present state of the art, neither is 
the large gas engine nor is the gas producer for use 








with bituminous coal in a sufficient stage of 
advancement to be suitable for the purposes of 
marine propulsion of large vessels, and much work 
will have to be done, and experience gained, before 
they are. But when it is considered that, if gas 
engines could thus be used, the coal consumption 
would be reduced to about half what it now is, 
the importance of the problem to be solved admits 
of no denial. It is to be hoped that the discussion 
at the Institution, which has barely begun, will be 
the means of a real advance towards a solution. 


It might at first sight appear that there should 
be no great difficulties in the way, except those 
incident to increase of size, seeing that both 
gas and oil engines are successfully employed in 
small vessels and motor boats, and remembering, 
further, that large gas engines up to 5000 brake 
horse-power— especially those made in Germany— 
are in successful operation for many land purposes. 
In the former, however, reversible propellers, 
reversing gears and clutches are admissible, and, 
as regards the latter, although such engines are an 
undoubted success when used with blast furnace 
gas, with producer gas the success is not pro- 
nounced, and we know that many competent 
engineers will go further, and say that so far they 
are a failure. Moreover, although a certain number 
of vertical gas engines of comparatively large size 
have been built, it is in reality with horizontal 
gas engines that the satisfactory results above 
referred to have been obtained. It is instructive 
to note that Professor Burstall gave it as his 
opinion that of the many vertical gas engines up 
to 1500 brake horse-power which he had examined 
not one was suitable for marine purposes; he 
also implied that there were special difficulties in 
designing large vertical gas engines. Obviously, 
horizontal engines are inadmissible; a vertical 
engine is a necessity for marine propulsion. 

Mr. Milton lays down in his paper, of which 
we give an abstract on page 98, the special 
2onditions which have to be fulfilled by a success- 
ful marine engine. The first’ of these is that the 
engine must be reversible, and we foresee that this 
may prove to be one of the most difficult problems 
to solve as regards gas engines. Not only is the 
reversal of the valve motion difficult, but there is 
the added difficulty of restarting the engine. The 
next condition relates to the necessary reduction, 
both in revolutions and in mean pressure, when 
he speed of the vessel has to be reduced. 
As regards the mean pressure, we think that 
Mr. Milton has exaggerated the difficulty. No 
doubt as at present constructed the gas engine 
cannot compete with the steam engine in this 
respect; but already Professor Burstall has suc- 
ceeded in reducing the effective or mean pressure 
from 120 1b. to 15]b. per square inch. The want of 
uniformity in the “ torque” at light loads is a matter 
that Mr. Milton has very ably dealt with in his 
paper, and in our opinion one of the most interest- 
ing points to note is the conclusion he comes to 
that a three-crank engine gives better results in this 
respect than a four-crank engine. We would point 
out that this indicates that two such engines placed 
on the same crank shaft, or, in other words, a six- 
crank engine, may prove to be a very suitable 
arrangement, because it would give a very 
well balanced engine, since obviously each 
line of moving parts would be identical and 
have equal weights. Professor Burstall went one 
step further in his remarks, and advocated 
a twelve-cylinder engine, two cylinders being 
placed tandemwise on one crank, thus forming a 
six-crank engine. We think, however, there are 
obvious objections to this arrangement, for either 
the piston-rod of the upper cylinder must pass 
through the gland in the cover of the lower cylinder, 
or else an external connection must be made. I[n 
any case such an engine would not fill one of Mr. 
Milton’s conditions, that all the working parts 
must be readily accessible. Mr. Milton lays down 
as acondition that the engine must be able, not only 
to work well in smooth waters, but also in heavy 
weather. No one will question the necessity of 
this provision, but we think he has not laid sufficient 
stress on reliability in general, and we feel sure 
that even the most ardent advocate of the large gas 
engine will not assert that it is as free from 
troubles, causing, it may be, only short stoppages, as 
is the steam engine. For land work such stoppages 
cause expense and annoyance, but on board ship 
might easily cause disaster. It seems to us, there- 


fore, probable that in order to reduce this objection 


to practical limits, it may be considered neces- 
sary to install two or more engines each driving a 
separate shaft—in other words, a twin or multiple 
screw arrangement. It is further to be observed, in 
this connection, that one very important cause of 
untrustworthiness in large gas engines is the necessity 
of water-cooling the pistons and the valves. If, there - 
fore, we limit the size of the cylinder to that which 
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can be safely employed without the use of water- 
cooled pistons, we can form some idea of the 
greatest horse-power that can under present con- 
ditions be placed ina ship. There is evidence that 
300 brake horse-power is the limit, so that for six 
cylinders 1800 brake horse-power could be obtained, 
and thus the two engines suggested above would 
together be able to develop 3600 brake horse- 
power. For greater horse-powers another engine 
and shaft might be added. 

In order to obviate the various difficulties which 
arise with the present four-stroke Beau de Rochas 
cycle, Mr. Milton describes a two-stroke cycle in 
which the air and gas are separately compressed in 
separate cylinders, and then admitted to the motor 
cylinder. He makes the further proposition to use 
a separate gas engine to drive the air and gas com- 
pressors. Such a cycle is well known, and Mr. 
Dugald Clerk, in his remarks on Tuesday, gave a 
most interesting description of the many trials and 
experiments he had made years ago with 
engines built to work on this two-stroke cycle. He 
pointed out that Mr. Milton had realised some of 
the practical difficulties, but he ‘did not think he 
had realised them all, and, in particular, serious 
trouble caused by small errors in timing the 
moment of ignition would be much reduced, leading 
to a great reduction of mean pressure, as well as 
of economy. On the other hand, if the ignition 
took place the instant before the admission valve 
closed, an explosion would occur in the receiver, 
which Mr. Milton proposed to place between 
the compressor and the cylinder. The receiver 
could, of course, be made strong enough to 
withstand the explosion pressure, but the real 
difficulty arose in this way—that before the engine 
could again get a charge of explosive mixture the 
products of combustion would have to bedriven out 
of the receiver and replaced by explosive mixture at 
a sufficient pressure. The inevitable effect would 
be to stop the engine. These difficulties were ex- 
perienced at a time when the compression pressure 
was far lower than it is now, owing to the require- 
ments of economy and of producer gas, and it is 
practically certain that with these increased pres- 
sures the compression temperature would be so 
high—between 600 and 700 deg. Fah.—that pre- 
ignitions would be inevitable. Nevertheless, Mr. 
Milton’s suggestion to employ a separate engine for 
compressing appears to us, apart from the difficul- 
ties referred to above, to have several merits, as 
pointed out by him. Thus, for instance, by its 
means the starting and reversing of the main engine 
might be more readily effected; or, again, at very 
light load the compressing engine might in effect 
drive the propellers through the intermediary 
of the main engines, which would then act really 
as air engines. It is to be observed that the air 
would enter the main engine at a comparatively 
high temperature, so that at exhaust the air tem- 
perature would be approximately that of the 
atmosphere. The economy would be bad, but the 
“torque” would be good. Mr. Milton gives an 
example of an engine such as he contemplates, and 
able to indicate 3250 horse-power ; it is interesting 
to note that this engine, together with the com- 
pressor and its engine, would require eleven 
cylinders of about 25in. diameter, or only one 
cylinder less than required by the arrangement of 
two six-cylinder engines we have described above ; 
there is, therefore, not much to gain ia this respect. 

Taking all things into consideration, the conclu- 
sion appears to be forcedupon us that, as at present 
designed, the internal combustion engine does not 
lend itself to the propulsion of large vessels. The 
scope of the paper does not require the considera- 
tion of the gas producer. Nevertheless, it is obvious 
that the problem will not be finally solved until we 
have at our disposal an entirely satisfactory pro- 
ducer capable of dealing with bituminous coal. We 
feel that we are well within the mark in saying that 
no such producer. exists at the moment unless pro- 
vided with elaborate scrubbers, tar extractors, and 
such like, and the space occupied by these could ill 
be spared on board ship. We think we have said 
enough to show that, both as regards the gas engine 
and the producer, a great amount of work has still 
to be done before such a plant can be satisfactorily 
applied to the propulsion of large vessels and dis- 
place the present steam engines. 


Tae Danger Element in Standardisation. 





Some years ago a celebrated Chancellor of the 
Exchequer jestingly observed, ‘‘ We are all Socialists 
now.” <A remark of the kind lends itself to many 
obvious parodies. Of engineering practice it might 
easily be said that all engineers now favour 
standardisation. From steel rails to locomotives, 
from screw threads to pipe flanges, from fre- 
quencies of alternating current supplies to the con- 
ductivity of copper cables, standardisation has 








either become an accomplished fact, or else repre- 
sents an engineering practice which has attained 
so near to general adoption as to need but a slight 
impulse to shake it into definite crystallisation. 
Every movement, however, carries with it certain 
dangers. In modern political tendencies which go 
to exalt the State as a mechanism, if does not 
require a detailed study of economics to realise the 
danger involved in a suspension of individualist 
effort. In the tendencies towards standardisation 
of modern engineering practice, with its multitu- 
dinous and complex fields, there is, however, a 
danger which is apt to be unrecognised in face of 
the many immediate and obvious advantages which 
standardisation offers. The immediate return is 
certainly attractive. For a chaos of minute 
differentiations we are offered uniformity of manufac- 
turing conditions, and a splendid interchangeability 
of parts and mechanisms. For the waste of a com- 
petitiveand unrestrained individualism we are offered 
the economy of standard patterns and sizes. These 
offers carry with them, however, one element of 
danger. 

Before dealing briefly with the subject a digres- 
sion for illustrative purposes into a few parallels 
may be pardoned, At many times in the history 
of dogmatic theology have there been conflicting 
schools of thought, between which bitter wars have 
been waged. In pre-mediwval days, wrangles at 
great council meetings resulted in the defining of 
the view of the successful school, and their enuncia- 
tion according to the immediate comprehension of 
the needs of humanity. Rejected dogmas, whether 
behind or ahead of their day, were placed under 
the severest of ecclesiastical bans, and a splendid 
uniformity secured. Yet in the very victory of the 


dominant school of thought lay the ultimate cer-. 


tainty of decay. The more completely the success. 
ful views were expressed, and the more clearly they 
were defined in precise terms, the more certain was 
it that those definitions which had been as an anchor 
in a day of storm became binding fetters under 
which future schools of thought chafed and fretted, 
and from which they broke violently away with all 
the accentuated ermmphasis following. a period of reac- 
tion. Again, in the history of civilised States, it is a 
most noteworthy fact that when une relations of 
different classes of citizens were defined with 
the greatest minuteness, and systematised with a 
definiteness which admitted of no modification, 
then it was that that particular power fell from 
its eminence, giving place to younger and more 
virile States possessing a greater adaptiveness to 
new conditions. Or, taking for a third illustration 
a simple biological parallel, Mr. Herbert Spencer, in 
his chapter on “ Dissolution” in “ First Principles,” 
says: ‘That final equilibration which precedes 
dissolution is the bringing to a close all those 
many conspicuous integrated motions that arose 
during evolution. The impulsions of the body 
from place to place cease; presently the limbs 
cannot be stirred; later still the respiratory actions 
stop; finally the heart becomes stationary, and, 
with it, the circulating fluids.” The body has, in 
fact, before this lost its adaptiveness, and can no 
longer respond to any demand for a great expendi- 
ture of muscular energy, because the appetite is 
not keen enough, and periods of rest fail to 
recuperate. In its greatest state of adaptiveness 
an organism can, within certain degrees, respond to 
altered conditions. When that adaptiveness has 
been lost through such causes as the ossification of 
the bones, or the closing of the sutures of the skull, 
and the failure of the organism to replenish the 
daily wastes impairs it vitally, it is manifest that, 
while it may endure with but slight change for 
many years under a stable environment, it cannot 
respond adequately to an altered environment. 

This example is peculiarly applicable to the case 
before us. In the evolution of engineering “ decay 
follows a fixity which admits of no adaptation to 
new conditions.” Standardisation is inevitable. 
Organised conditions must always mark the merg- 
ing of the heterogeneous into the homogeneous ; 
but a standardisation which admits of no elasticity 
is a very grave menace to engineering progress. A 
standardisation rigid as the laws of the Medes and 
Persians can only usher in the period of decay. 
Suppose, for instance, that the three-decker of the 
Nelson period had been standardised. Where would 
have been the battleship of to-day, which has 
evolved stage by stage, so that its relationship to 
its predecessors is not superficially apparent? Or 
if even the locomotives of a generation since had been 
standardised, where would have been the heavy and 
fast main line express engines of 1906? Or, again, if 
the incandescent glow lamp, in regard to which it 
seemed a few years back that finality had been 
obtained, had been standardised, it would have been 
harder than it is to-day, now that the carbon 
filament glow lamp has dictated its modifications to 
electrical engineering, for the metallic filament lamp 











to have obtained a foothold, obvious though its 
potentialities are. Standardisation and the econo- 
mies it implies have come to stay ; but for the sake 
of an ever-expanding industry, subject to modifica- 
tion almost yearly by the advances attained through 
engineering research, such standardisation must 
be subject to frequent revision and modification, 
and must possess a wide elasticity, otherwise the 
engineering historian of the future, musing by the 
relics of some of our most splendid steel structures, 
will date the decline and fall of British engineering 
supremacy from that period in which, with an 
external trade exceeding a thousand million sterling 
in value, the engineering community of Great 
Britain said, ‘Here let progress and invention 
cease ; let us standardise.” 


Railway Fog-signalling. 


In Tue Enainesr of December 7th last there ap- 
peared an article on the above subject, based on the 
fatal collision at Ulleskelf, on the North-Eastern Rail- 
way, on November 24th. Col. von Donop’s report 
on this collision was issued last week, and from. it 
we find that the facts as to the accident and the 
cause were as anticipated in the article above 
referred to. The express from Scarborough to 
Leeds ran past the distant, home, and starting 
signals at Bolton Percy, and the distant and home 
signals at Ulleskelf. Opinions differ as to the 
density of the fog that was prevailing at the time ; 
but whether dense or not, the situation was made 
worse by the smoke and steam from a parallel 
Lancashire and Yorkshire train. It is difficult to 
understand why such experienced enginemen should 
run by five signals and not take some steps to 
ascertain their position, but no explanation has 
been put forward, nor can any now be made, seeing 
that the unfortunate men were killed. Neither 
does the Board. of Trade inspector suggest any 
solution, and so we are left to the conclusions 
advanced in our previous notice, which are that in 
the Ulleskelf accident, as at Cudworth two years 
ago, the enginemen assumed that fogmen were out, 
and as they heard no detonators thought the signals 
were at clear. Colonel von Donop concludes his 
report by stating :— This accident, like several 
previous ones, points to the desirability of the pro- 
vision of some reliable mechanical contrivance to 
notify to a driver that he is running past a signal. 
Several railway companies have been, and are, at 
work on the problem, and a large number of patents 
have been taken out by inventors who claim to have 
solved it. The North-Eastern Railway Co. have 
themselves for some years been experimenting with 
an apparatus designed for the purpose by one of 
their officers, and it is at the present time work- 
ing on some of their lines. The problem is not, 
however, nearly as simple a one to solve as it 
appears at first sight, and the company recognise 
that, though their type has already been modified, 
it does not yet completely fulfil all their require- 
ments. On that account its use is not being 
further extended at the present time on their 
system, but they state that they are still at work on 
it, endeavouring to perfect the apparatus with a 
view to its more general employment. The intro- 
duction of a reliable apparatus for the purpose is 
urgently needed, and the matter is therefore one 
which calls for the attention of all railway com- 
panies.”” The apparatus on the North-Eastern is 
that designed by Mr. Raven, the assistant chief 
mechanical engineer, which, as we stated, is in use 
between Berwick and Newcastle and Darlington 
and York. The reason that it does “not yet com- 
pletely fulfil all their requirements,” is, no ccubt 
that suggested in our previous notice—namely, 
that it does not give that dual indication that is 
necessary. A signal should give an indication when 
it is at clear as well as when at danger. 








LITERATURE. 


Modern Steam Turbines. Edited by A. R. Livpet.. Vol. 1.: 
‘“‘The Schulz Steam Turbine.”” By Max Dterricu. 
Published by A. Owen and Co., and T. Fisher Unwin. 
1906. Price 5s, net. 

Tuis volume is the first of a series which appears to be 

in kind quite a new departure in technical literature. In 

the preface by the editor it is stated that “in regard to 

matters of controversy between rival inventors . . . 

it isnot the intention to take sides nor to show 

preference in any direction, but simply to lay ex parte 
statements before our readers with all impartiality.” 

This presumably refers to the series, and as only the 

first part of it is offered for review the statement cannot 

be criticised. This volume is certainly ex parte, it is 
controversial throughout, and makes no pretence to the 
assumption of a judicious attitude. It is an advocacy of 
the case of the Schulz versus the Parsons turbine. 

This style of description has, we believe, never before 
been adopted in technical literature outside tho sphere of 
the brochures issued by manufacturing firms in praise of 
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their own productions. Prejudice and favouritism may 
have tinged the writings of technical authors, but the 
writers have always hitherto demanded and been con- 
ceded credit for detachment and the exercise of judicious 
criticism in their reproduction of information derived 
from manufacturers. It is, of course, quite an arguable 
proposition that books proceeding on the ex parte basis 
may form highly useful contributions to technical 
literature. This first essay in this direction, for which 
Messrs. Owen and Co., T. F. Unwin and Co., and A. R. 
Liddell are responsible, ought to go some way to prove 
the proposition, or its contrary, when the issue of the series 
is complete. 

Authors of technical books of the judicial and critical 
kind will certainly be inclined to dispute the right of this 
kind of treatise to rank in the same category as their own 
productions. 

Max Dietrich’s account of the Schulz turbine, trans- 
lated from the German under the editorship of A. R. 
Liddell, is of considerable technical interest; but it is as 
completely ex parte as any trade circular ever issued. 
The diagrams are no more than are needed to give what 
may be fairly described as a general outline of the design. 
In respect of details of construction, the same plan is 
followed as that adopted in the Parsons trade circulars 
and papers read before societies—namely, that of giving 
drawings of discarded desigas supplemented by state- 
ments in the text that improved constructions are now 
being used. The reader has to take it on trust that 
much better designs are now in use. We consider this 
bad business in a trade circular. Again, tables are given 
which, among other things, state the thrust exerted by 
the propeller driven by the Schulz turbine in an experi- 
mental boat at a series of speeds from 7} to 13 knots; 
but no hint is anywhere given as to how these thrusts 
have been obtained. As the effective horse-power is 
calculated from these thrusts, and as the steam and fuel 
consumption per horse-power hour, as given in the 
tables and diagrams, is what is put forward as the 
proof of the economy of this design of turbine, the 
proof, as appearing in the volume before us, cannot be 
accepted by engineers as convincing. Again, for example, 
in Fig. 25 two entirely different curves are both entitled 
“Thrust of Propeller at Moorings,” while in the text 
one of these is said to be “ the work done by the screw 
when the boat is stationary,” two things which it is hardly 
needful to say are entirely different. The latter is really 
the correct title of the curve; but how has this work 
been calculated? In the text and also in the diagram it 
is spoken of as entirely similar to the work done in pro- 
pelling the vessel at various speeds, while, of course, this 
latter is zero “at moorings,” and is what is in the 
diagrams referred to as “ effective” horse-power. The 
work done “ at moorings’ must have been calculated by 
some process of reference to the speed of rotation of the 
screw, and without specification of this process the result 
has no scientific meaning. The work done “at moor- 
ings” is, of course, lost work. Again, on page 45 we find 
the phrase “ additional output” used when what is meant 
is “increased output,” and in next paragraph it is said 
that “the steam consumption in the auxiliary engines is 
not included,” when what is meant is evidently that it is 
included, the deduction made in the next sentence being 
thus reduced to a complete jumble. 

Such statements as “the driving steam is sent through 
the fixed and moving blades very effectively,” without 
further explanation, have no technical value, nor, with 
out further corroboration, can the author hope that much 
weight will be credited to such passages as this :— 
“Though he (Parsons) has made many laborious and 
costly experiments to get alow steam consumption in 
both low and high outputs, he has failed, and Schulz was 
the first to obtain a satisfactory solution of the problem. 
Parsons subsequently followed in the path already 
trodden by Schulz.” The statement may possibly be 
true, but it has neither technical nor historical value 
unless it be proved to be true, and the present publica- 
tion neglects the opportunity afforded of presenting the 
proof. 

Our conclusion is that if Messrs. Owen and Unwin 
intend to be successful in their entirely novel enterprise 
of introducing as ordinary technical literature special 
‘pleadings of the merits of various patented engineering 
designs, they must take care that these pleadings shall 
be thoroughly high-class, and be produced by help of the 
highest technical skill. We cannot look upon this first 
volume as displaying anything of much higher quality 
than one looks for in ordinary trade catalogues. 


SHORT NOTICES. 


The International Pricing Tables and Percentage Reckoner. 
By Gordon Sims and J. Gall Inglis. London: Gall and 
Inglis, 25, Paternoster-square. Price 21s. net.—The tables 
show at a glance the single addition that has to be made to 
a cost price in order to provide for discount, working expenses, 
and net profit, or working expenses and net profit, or discount 
and gross profit, or profit on the gross returns. All the tables 
are adapted for transactions in either British or foreign 
currency, as the values in the percentage tables are given in 
decimal form. Great care has been taken in the compilation 
of the tables, which are neat and well defined. They should 
prove a boon to all who require accurate and rapid calcula- 
tions to be made. 


Verbal Notes and Sketches for Marine Engineers. By 
J. W. Sothern, London: Whittaker and Co., Paternoster- 
square. Price 7s. 6d. net.—The fact that this book has 
reached the fifth edition is an eloquent sign of its popularity. 
Many additions and alterations have been made. The matter 
is now arranged in eight separate sections, each complete in 
itself. Two new sections dealing with propeller design and 
marine oil motors have been added. The book contains notes 
and sketches of verbal questions given at the Board of Trade 
examinations to engineers competing for first-class and 
second-class certificates of competency, and also much other 
matter relating to the various parts and accessories of a 
marine engine. 
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CONCRETE MIXING PLANT. 





A CONCRETE mixing plant, which has recently been shipped 
to Egypt by Messrs. Stothert and Pitt, of Bath, for use 
at the Port of Alexandria, is shown in the accompanying 
illustration. It consists of a ‘‘ Lee’s’’ concrete mixer with 
its driving gear and engine arranged on one platform, while 
on the platform above is placed a steam crane. The materials 
are hoisted by means of this crane and delivered into 
measuring hoppers, and they descend by gravity to the mixer, 
from which, after being mixed, they are discharged into the 
moulds placed underneath the platform. The whole is 
arranged on a steel framework and mounted on running 
wheels, and the engraving so well illustrates the combination 
that no further description is necessary. 








THE TEHUANTEPEC NATIONAL RAILWAY. 


WeEpDNEspDay, the 23rd January, saw the opening of the 
Tehuantepec Isthmian Railway with its new terminal ports 
at Coatzacoalcos and Salina Cruz, the former on the Atlantic 
side in the Gulf of Mexico, and the latter on the Pacific end 
of the railway. The distance from ocean to ocean is 125 miles, 
but the line covers a lengthof nearly 192 miles. The highest 
point of the Isthmus is at Chirelu, where an altitude of 730ft. 
is attained. The construction of a railway across the 
Isthmus is no new thing, work having been commenced on 
the line as early} as 1882, but it was not completed 
until 1895, when no harbour accommodation existed 
on the Pacific side and next to nothing at the Gulf 
terminal. The line then constructed was anything but satis- 
factory in respect of permanent way, alignment and curva- 
ture, andin 1902 a contract was entered into between the 
Government of Mexico and Messrs. S. Pearson and Son, 
Limited, for the entire reconstruction of the line and the 
provision of harbour accommodation at the two terminals. 
The railway has been completed for some time, but its open- 
ing for inter-oceanic traffic has been delayed pending the com- 
pletion of the harbour works. These have now been practi- 











cally finished, and the entire undertaking is in a condition 
to deal with goods for transhipment between the two oceans. | 
It is hoped to commence in the ensuing summer a regular 
steamship service between Coatzacoalcos and New York and 
between Salina Cruz, San Francisco, and the Hawaian 
Islands. Eleven vessels will be employed on this service, 
averaging 10,000 tons. i 

The opening up of a trade route across the Isthmus!will be 
of special benefit to the middle west of the United States, 
and particularly to the Mississippi Valley. 

The harbour works at Salina Cruz comprise two long break- 
waters of rubble stone and blockwork enclosing an outer 
harbour of about 125 acres, an inner harbour of 70 acres, 
with extensive wharves and quays and a large dry dock. 

At Coatzacoalcos two breakwaters have been constructed at 
the mouth of the river Coatzacoaleos, and over a mile of 
wharves with commodious warehouses erected on the river 
bank. 








OBITUARY. . 


JAMES DUNLOP. 


THE death took place on the 20th inst., at his home, of Mr. 
James Dunlop, J.P., of Mctherwell. Mr. Dunlop, who was 





in his fifty-eighth year, was a native of Airdrie, but had been 
most of his days in Motherwell, where he had been in business { 


- Assembly. 





as an engineer at the Coursington Engineering Works for 
many years. The main speciality of his business was power 
hammers—steam, compressed air, and electric—and for 
some time before his death he had been perfecting a new 
hammer of great promise for heavy work in forges and smith 
shops. As an engineer his services were greatly in demand 
as an arbitrator or expert witness, and his advice was also much 
sought after on technical points in connection with civil and 
other actions, and accident inquiries. 








SHEFFIELD SociETY OF ENGINEERS AND METALLURGISTS.—The 
annual report or handbook of this Society has just been issued. 
Along with a list of members is published a priut of the rules of 
the Society, and an account of its origin and history, as the out- 
come of the amalgamation in 1894 of the Shetfield Society of 
Engineers and the Sheffield Metallurgical Society. It is notified 
that in future the Council of the Society will issue every six months 
a journal recording the Society’s proceedings. Mr. 2 
Beardshaw is the president for 1906-7. Last year the Society voted 
£:!00 to the University of Shettield for the purchase of apparatus 
for the heat treatment of steel, for the prosecution of engineering 
and metallurgical investigations in the Department of Applied 
Science. 

THE Report OF LIEUT.-COLONEL VON Donop to the Board 
of Trade on the collision between a passenger train and a mineral 
train at Ulleskelf, near York, on the North-Eastern Railway, on 
November 24th, has been issued. A stationary empty coal train 
was run into by a passenger train. The driver and fireman of the 
passenger train were killed, and the guard and seven passengers 
were injured. Colonel von Donop says that the collision was due 
to the fact that the passenger train was allowed to run past its 
signals at danger. There was some fog, but the stationmaster did 
not consider it dense enough to necessitate fog-rnen being called 
out. The accident, the inspector concludes, points to the 
desirability of the provision of some reliable mechanical con- 
trivance to notify to a driver that he is running past a signal. 


CANADIAN POWER TRANSMISSION.—Particulars are given by the 
Toronto Globe concerning the transmission of power derived from 
Niagara over the 80 miles which separate the generating station 
at the Falls from Toronto. The current is conveyed, at a tension 
of 60,000 volts, by wires supported on a double row of steel 
towers, 1300 in number, each weighing a ton and a-quarter. There 
are, further, thirty substantial angle towers at points where the 
direction of the wires changes, and thus occasions an additional 
strain on the supports. Each of these special towers weighs 
8 tons. At Welland there are, moreover, two towers 150ft. 
high, and at Burlingron the supporting towers are 175ft. in’ 
height. The total weight of metal used in the supports between 
Niagara and Toronto amounts to 2250 tons. The current, gene- 
rated at 12,C00 volts at the Falls, is stepped up to one of €0 000 
volts for transmission, and on reaching Toronto it is reduced to a 
working pressure of 2200 volts. It is understood that the cost of 
Niagara power in Toronto will be £3 10s. per horse-power year. 


New AUSTRALASIAN RaAILWAys.—The Tasrmanian Government 
have appointed a Royal Commission to inquire into the con- 
struction and extension of the lines of railway from Scottsdale to 
or toward Derby. Five railway Bills for the construction of new 
lines have passed all stages of the West Australian Legislative 
They are as follows :—Greenhills-Quairiding, Donny- 
brook-Upper Blackwood, Coolgardie-Norseman, Hopetoun-Raven- 
thorpe, and Jandakott-Armadale. The last line is estimated to 
cost £22,600. In reply to a question in the South Australian 
House of Assembly whether it was the intention of the Govern- 
ment favourably to consider the acceptance of a tender for the 
construction of the Transcontinental Railway, provided the 
tenderers agreed to build 350 miles of the line beforereceiving any 
land as payment for the work, the Commissioner of Public Works 
replied that the Government did not favour the construction of 
the line on the land grant principle. ©The Times says that 
negotiations with the Federal Parliament have not yet been 
oroken off 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opynions of our 
correspondents. ) 





LOCOMOTIVE ECONOMY. 


Str,—Replying to your leader, in which you champion the cause 
of the railway bureaucracy, while I do not acknowledge your right 
to dictate te. ms to me in this matter, I will endeavour to fall in 
with your wishes as far as possible. : 

It is hardly fair to present an ultimatum as to the production of 
the necessary statistics in support of my case, aid at the same time 


- to assert roundly that I must be in utter ignorance of the figures 


required ; that might have been more properly left until you had 
my answer to your challenge. 

‘The a-sertion that railway accounts containing the necessary 
information are private is wrong ; they are and ought to be public 
property ; they are kept as private as possible, for the reason that 
if published they would be found to support my case. If thisis not 
so, then there is no reason why they should not be made public ; 
in the absence of publication, [ or any other person have the right 
to draw our own conclusions, Again, how can any large business 
concern under the common law have secret accounts? There are 
the half-yearly reports containing all the necessary information as 
to locomotive costs, &c.; the Board of Trade returns and the prices 
of the locomotive coal contracts are known, hence any student of 
railway economics can, if he take sufficient trouble, acquire just as 
accurate data as that supplied to any railway board. 

The result of a study of these documents shows an increasing 
expenditure in all items of the locomotive costs ; the rate of 
increase is so large that it cannot be accounted for by the ascer- 
tained growth in speeds and loads. Taking one of our principal 
lines, I find that in 85 per cent. of its services loads and speeds are 
unaltered, and that in only 3 per cent. of its services is there any 
appreciable increase during a period of fifteen years. For such 
an increase of work as is implied by these figures we might expect 
that the introduction of improvements would have counterbalanced 
increase entirely. The full significance of these facts will be under- 
stood when I state the rate of increase of consumption, and show 
that ‘at least one-third the total mileage is absolutely waste 
running. 

Coal is taken as the measure of economy because this item, being 
measured by weight, price notwithstanding ; there should be no 
reason forincrease here if the work done isnot appreciably increased, 
and I measure work, of course, by the paying load or weight of 
train behind the engine. 

As a large part of my case is founded, as.mentioned in previous 
letters, on an acceptation of facts and: figures which you have pub; 
hshed, and as in view of that fact your attitude in this leader is 
somewhat peculiar, I prefer to refute you entirely by ‘the evidence 
obtained chiefly from your pages. : 

On November 7th, 1890, you broke the sacred secrecy of railway 
accounts by publishing a detailéd statement of the current loco- 
motive accounts for the time being. The average coal consumption 
shown here is 36 lb. per engine mile. It ison record that in the 
seventies Mr. Beattie declared his express engines were working 
at the rate of 18 lb. per mile. This was only express work, but 
since 1890 the rate has increased, so that we have here a huge 
increase. From your list the lowest figure is 261b , the corre- 
sponding one now is 341b.; you also gave the consumption of 
engines recently as 374 1b. per mile, the corresponding figure on 
your list is 324 lb. 

On October 7th, 1892, you gave the average train mileage con- 
sumption as 58-6, the corresponding figure in 1890 was 50 only. 
An average of 374 per engine mile is due toa train mileage con- 
sumption of 57 lb. Welsh. I will not shock you with the consump- 
tion of the black coal lines. Here are huge increases, which are 
not dependent on any other cause apparently than that of 
inefficiency. 

From this table also we find that the proportion of total to use- 
ful running is as 144 to 106 ; in the lower figure is included a large 
mileage forempty trains. I am quite aware that running of enipty 
trains, which may properly be described as shunting, is not in- 
cluded ; still the mileage from this cause is large and non-paying, 
and goes to swell the train mileage, with the effect that the train 
mileage consumption, by reason of the low speeds at which these 
trains are run, is decreased, and we have reason to believe from 
this that for every three miles run more than one of these is 


waste. 


Hence my statements that engine or waste mileage was worked 
to the utmost, and, since here is clear proof of inefficiency from our 
common knowledge of the working of railways, we may safely con- 
clude that other items obey the same laws, 

But, after all, coal consumption is no test; the repair bill, 
according to your ultimatum, must be the standard of comparison. 
What we waste in fuel we save in repairs; but reference to the 
reports again shows a continual increase per mile run on this item. 
Our ancient friend the Stephenson two-cylinder locomotive may or 
may not be lighter in repairs thau the four-cylinder compound, 
but it is now a question of four-cylinder simples versus compcunds. 

Now as to the four-cylinder compounds, you demand figures, not 
opinions.. Fortunately, these-are given by an abler pen than mine. 
You will find full information on this point from the pen of M. 
Sauvage. One cannot fail but to have been struck by the appear- 
ance of these able Frenchmen demonstrating for the first time in 
England the correct principles of locomotive design, or be shocked 
by the poverty-stricken repertoire of the English engineers—this, 
too, in the home of the locomotive, on the origination of which we 
have built our national greatness. 

The four-cylinder compounds are used most extensively in 
Europe and America. They are distributed to such a prepon- 
derating extent over every other type of locomotive ever designed 
that the only rational conclusions to be drawn are that they are 
superior to all others. I am obliged to confess that MM. De 
Gl-hn and Du Bonsquet and M. Golsdorf know, and that our 
engineers do not or will not know. It has been shown that our 
coal consumption is growing at the rate of about 61b. per engine 
wile in every fifteen years, giving a yearly loss of about £50),000 
by the use of simple expansion engines. Hear, then, Du Bous- 
quet :—‘‘ Would it be possible to obtain this well-proved saving of 
6-39 1b. per mile with single-expansion locomotives? . . . Ido 
not believe so.”. And I believe him. 

You speak also of amateur reformers. I do not know whether 
this is a term of opprobrium ; but does it not follow as a natural 


sequence that reform will not come from the bureaucracy, but, if’ 


it does come, must, for obvious reasons, come from outside 
sources? The wholesale scrapping of engines need not alarm any- 
one. We have just had a most perfect example of this plan. 

You have for a long time addressed with skill a large audience, 
amateur as well as professional. You cannot surely complain if a 
diligent study of your pages has enabled me to dive into the secret 
recesses of railway accounts and bring to light facts which, if 
obscure, are also plain and palpable. Neither should you stand 
before those who ought properly to be brought to the bar of 
public opinion. I think I may, without prejudice, appeal to you 
not to become the partisan of an obsolete system, but to adopt an 
attitude at least of strict neutrality. 

You have also made demands, accompanied by a covert threat. 
I will not follow this example, but will ask, with all due respect, 
for an explanation of the conditions which brought me into the 
arena, namely, why was engine mileage consumption brought 
forward under circumstances which implied it to be train mileage 
consumption, and in a case where the waste and extravagance of 
large British locomotives was raised ? 

January 21st. PROGRESS, 

[‘‘ Progress” has not paid sufficient attention to the fact that 
the loads now hauled and the speeds are both greater than they 
used to be, He cannot expect an engine of to-day to run with the 





same consumption as a much smaller engine of twenty years ago. 
sil ” will not undertake to say in what way the cost of 
haulage may be reduced all over a great main line, ‘To narrow the 
issue.may we ask him how he would proceed to haul a train of 
306 tons behind the tender, average speed 57 miles,jan hour, on 
such a line as, say, the Great Northern between King’s Cross and 
York, with one stop at, say, Grantham. What type of engine 
would he use? and what would be his consumption per mile, 
including lighting up? The locomotive superintendent has nothing 
to do with the weight or composition of the trains. We have held 
for years that far too much unpaying mileage is run in working 
passenger traffic ; but this is quite another story, and has nothing 
whatever to do with locomotive economy.—Eb, THE E. }. 





PETROLEUM BURNERS. 


S1r,—It was with great interest that I read your leading article 
on ‘Petroleum as Fuel on a Small Scale” in your issue of 
January 18th. It was, however, with a considerable amount of 
surprise that I read the :emarks about manufacturers having had 
to abandon control of the gas jet in vaporising burners by means 
of a tapered needle, the reason you give being that when the 
burner is cut down or burning low the jet carbonises at the needle. 
I have been engaged in the design and construction of such burners 
for at least eight years, and all my burners have been contrelled 
by this self-same tapered needle, and I can scarcely point to a 
single case of a nipple carbonising, consequently in a new design I 
am at present testing I am still retaining the tapered needle. I 
have only recently seen a customer who has used one of my 
burners for three years and worked it, according to his own words, 
‘pretty hard,” and has not even had to clean the nipple. 

Ihave had nipples choke through foreign matter getting into 
them, but this can generally be dizectly traced to the oil not 
having been strained and impurities removed, In one case when 
the burner got choked I found on examination that the passage 
way, about jin. diameter, had become carbonised across at the 
copper washer which makes the joint between the vapurising coil 
and the nipple, but there was not a particle of carbon anywhere 
else. The reason for this I will leave to better chemists than 
I am myself. 

You state that Mr. Clarkson has given up the cone and uses the 
slot with a rectangular wedge instead. His reason for doing this, 
according to the paper which he recently read before the Institute 
of Mechanical Engineers, was because this form of construction 
gave him an opening in arithmetical progression. Another very 
obvious reason to anyone who examines the design of his burner 
is, that the rectangular wedge can be operated at one side of the 
nipple instead of in the centre. This gives a free and unobstructed 
passage fur the jet up the inducing tube. 

With regard to Dr. Hele-Shaw’s dissociation theories, I do not 
sée why the temperature of the boiler tubes should have anything 
whatever to do with the éfficient working of the burner, if the fire- 
box is of proper design and sufficient dimensions, as combustion 
ought at all times to be complete before the gas reaches the tubes. 
Is is simply a question of the proper proportions of air and gas. 
The only effect, in my mind, that a red-hot boiler tube can have 
upon the burner fiame is an indirect one, as the radiant heat from 
the same may tend to overheat the vaporising coil, and thus raise 
the temperature of the gas above the normal. 

I hope at an early date to be able to demonstrate to you the 
satisfactory working of one of my burners using tapered needles. 

J. JOHNSTON. 

January 21st. 





PORT OF ZEE-BRUGGE. 


S1r,—We have before us your issue of 11th inst., and notice on 
,age 27 the following paragraph :—‘‘ The new port of Zee-Brugge, 
which was to be a rival to Antwerp, and was expected to become 
a port of call for the Transatlantic liners, does not appear to be the 
success it was expected to be, owing to the difficulty and danger 
to vessels approaching the jetty in rough weather and the trouble 
in navigation, owing to the shifting sands.” 

We trace the orizin of these remarks to an article which 
appeared in the Antwerp newspaper, Nouveau Précurseur, in the 
beginning of October last, which went the round of the Press both 
in this country and in England, and in connection with which we 
took legal proceedings, now pending, against the aforesaid journal. 

Ovr company being a private concern; and our interests identi- 
fied with the success of the ports of Zee-Brugge and Bruges—the 
concession of which we hold from the Government and the city of 
Bruges for a period cf seventy-five years—we cannot allow to pass 
unchallenged any statements which are prejudicial to the interests 
confided to our care. 

Your allegations, though non-committal, none the less give pub- 
licity to statements which are quite unfounded and calculated to 
create a completely false impression upon the minds of your 
readers, Allow us to mention that the dual ports are not yet 
officially opened, although Bruges has been accessible to sea-going 
traffic since May 29th, 1905, in accordance with special arrange- 
ments we made with the contracting engineers. It would at any 
time be utterly premature to express a. judgment upon the future 
of the ports betore their completion and final opening to trade, but 
such prejudice is all the stranger that during the period a partial 
opening has been possible the results are such as to surprise the 
most optimistic, and to rander necessary an increase of quay 
accommodation at Bruges. The shipping returns show the following 
figures :— 


1905 (7 mouths). 1°06. Total. 
Number of vessel nm  .. 441 501 
Register tonnage 28,711 268,951 $97,662 
Tonnage of cargo 43,858 322,431 356,280 


As regards the Transatlantic liners, Zee-Brugge has been built 
specially in view of this traffic, but, of course, until the port is 
ready to receive same, it is idle speculation to discuss its success 
or otherwise in this respect. 

The assertion regarding: the danger of approaching the jetty in 
rough weather is a repetition of a statement contained in the 
article published by the Nouveau Précurseuy, and is at complete 
variance with the facts, which are that the jetty’s special purpose, 
which it fulfils admirably, is to provide a safe roadstead covering 
the keys of the port of call, and the entrance to the ship canal. 

All the mariners who have had occasion to appreciate the 
advantages of this jetty in making the port in unfavourable 
weather, are unanimous in recognising the facility of access at 
Zee-Brugge. 

The site of Zee-Brugge was selected by a Commission of 
Engineers appointed by the Belgian Government, who recognised 
that this was the part of coast line with the fewest sand banks, 
and of the most unaltered character during a long period of 
years. During the course of the works, which have extended over 
ten years, nothing has occurred to give rise to any uneasiness as 
to the maintenance of the required depths of water, or to cause 
doubt to be thrown on the suitableness of the site chosen for the 

rt. 

Powe must apologise for the length of our letter, but we venture 
to hope that in fairness to your readers you will give publicity to 
our reply in your valuable columns. 
Compagnie des Installations Maritimes de Bruges, 
L’Administrateur-Délégué, 


January 17th. J. Nyssens Gay. 





INFLUENCE OF CARBON ON IRON. 


Sir,—A well-known French engineer was recently good enough 
to call my attention to a paper on the ‘‘ Heat Treatment of Metal- 
lurgical Products,” by M. n Guillet, read before the French 
Society of Civil Engineers, and published in October, 1906, in the 








‘‘Mémoires et Compte Rendu des Travaux” of the society. 
note on page 593 of the Bulletin the following paragraph :— ~ 


‘The carbonists—if there exist any still, which is very doubt- 
ful, their chief, M. Arnold, Professor at Sheffield, having 
abdicated very cleverly besides*—pretend that the carbon 
has a preponderating influence, without denying, however, 
that the allotropic forms of the iron have an influence.” 


It is, I regret to say, quite evident that M. Guillet wished to 
convey to bis hearers the impression that in a French metallurgical 
review I had in 1905 withdrawn my conclusions concerning the 
intluence of carbon on iron. 

May I, Sir, emphatically state that there is not the smallest 
foundation in fact for M. Guillet’s statement? What really appeared 
in the French journal was a rly-executed reprint of a finely 
illustrated memoir by my aia, Professor McWilliam, ant 
myself, entitled ‘‘Tnermal Transformations of Carbon Steels,” 
which we read in September, 1905, at the Sheffield meeting of the 
Iron and Steel Institute. Therein, so far from withdrawing my 
theories, I at the end of that paper expressed my regret that [ 
was compelled fundamentally, but conscientiously, to dissent from 
the views of M. Osmond, of which, by the way, M. Guillct’s 
voluminous effusions are merely noisy and reiterated echoes. 

M. Guillet’s suggestion that the carbonists are practically 
extinct is, unintentionally, humorous, because they still vigorously 
exist in thousands. Possibly, however, the views of this species 
will be scorned by M. Guillet, since they are enunciated by persons 
who are merely practical makers and users of steel. Moreover, in 
their blind ignorance, of course the result of inexperience, these 
people Sa as of paramountimportance the percen- 
tage of carbon to be present in the iron. 

Well, Sir, we must look forward with hope to the metallurgical 
millennium when really scientific specificatious in strict accordance 
with the allotropic theory will be issued. I prophetically suggest 
to posterity and spring makers the following specification for volute 
springs:— 

Carbon . .. Anything from nothing to two per cent. 
(See theories of Professor H. Marion Huwe.) 
Per cent. 
Alpbairon .. we tin ad os ne We We, Uke eee eee 
REM cs 48 ak se age” xy em ge de re eae ee 


Gamwa iron eee te Taw Tbe abe << <3 
Pe ee eee Paes ae eet ee ee a es 
Total .. .. «- 107-6 


Finally, Sir, I have pleasure in asking M. Guillet to accept, free 
of charge, the following mean of closely agreeing triplicate analyses 
of his paragraph above extracted from the Compte Rendu of the 
French Civil Engineers. 

Scientific fact 


B,U,F 


Infinite traces 
ae Tecate 99-9 recurring 
Total .. .. .. 100-0 per cent. 

J. O. ARNOLD. 
Sheffield, January 17th. 





PATENT LAW REFORM. 


Sir,—As a reform of the Patent Law is now under consideration, 
I venture to call your attention to a feature which, in my opinion, 
should be improved, in order to avoid causes of litigation. 

I refer to the effect of patents on manufacturers, who had 
secretly used a patented process on a commercial scale, before it 
was made or protected by the patentee. 

In such cases the question arises whether the patentee can 
prevent such a manufacturer from using the invention, or whether 
the prior use of the invention by an independent inventor renders 
the .patent invalid. The first course would be unjust to the 
prior manufacturer, while the second course would be unjust to 
the patentee, as well as injurious to the interests of the public 
by increasing the risks incurred by a patentee, and would thereby 
induce many inventors to work their inventions in secret, rather 
than seek protection by a patent. 

‘The legal decisions bearing on this question are all of ancient 
date, and they are not all the same way. 

I think the law should contain a clause making it clear that 
a patent shall be valid notwithstanding the same invention may 
have been used even on a commercial scale, but secretly, by 
another inventor before the date of the said patent, but it shall 
have no effect on such an inventor, if he had used the invention 
continuously—thus excluding mere experiments or abandoned 
trials. A somewhat similar provision is contained in the German 
Patent Law. 

In framing a compulsory working clause the following seems 
also worthy of consideration : 

Many inventions are worked in the country of origin vy the 
inventor himself alone, and have such a limited demand, that only 
one or two manufacturing firms in this country would be lixely to 
take them up. In such cases the manufacturers, knowing the 
difficulties in the way of the patentee, would be tempted to offer 
only a nominal sum for the patent, or for a licence far less than 
is warranted by the value of the invention. Would the inventor 
be compelled to accept any offer that is made to him, in order 
to avoid the risk of losing his patent? How is he to know, 
before the time for working the invention has expired, whether 
he has done enough to satisfy the law? He should have an 
opportunity for applying to the Board of Trade or the Court 
for a decision, before it 13 too late for saving the patent. 

J. WETTER, Chartered Patent Agent. 

London, January 17th. 





BORDEAUX MARITIME EXHIBITION. 


S1r,—I have been asked to bring to the notice of those who are 
interested in ships and shipping the Maritime Exhibition which is 
to be held at Bordeaux this —- At the request of the organ- 
isers of the Exhibition—of which M. le Comte Bertin, late Director 
of French Naval Construction, is the Commissaire Général—and 
under the auspices of the Council of the Institution of Naval Archi- 
tects, a committee of British exhibitors has been formed, numbering 
among its metnbers representatives of some of the chief shipowning 
and shipbuilding firms of the country. Messrs. Armstrong-Whit- 
worth, John Brown, Swan and Hunter, Palmers, Vickers-Maxim, 
Scotts, of Greenock, Dennys, D. J. Dunlop, Hawthorn-Leslie, 
Yarrow, the P. and O., the General Steam Navigation Company, 
Thos. Wilson and Sons, &c., are among the number who intend 
exhibiting ship models; but the exhibits at Bordeaux will also 
include examples of the many and varied accessories that go to 
make up the ship of today, whether warship, liner, cargo, or 
pleasure boat. 

In this instance our Government has been unable to lend official 
assistance, as was done last year for Milan; butit is very desirable, 
nevertheless, that this country should, with its vast maritime 
interests, be adequately represented at such an Exhibition. Those 
intending to take part should apply without delay, as the space 
and time available are limited. 

Further particulars may be obtained of the Secretary of the 
Institution of Naval Architects, 5, Adelphi-terrace, W.C., who_is 
acting as honorary secretary to the Committee. Wee 

BRASSEY, ont 
Chairman of the Committee of British Exhibitors. 
January 22nd, 








A SCHEME has been settled for improving the harbour 
at Cape Coast Castle, at an estimated cost of £23,000, and work 
will be commenced as soon as money is available. 





* -*Revue de Metalluryie 1905,” page 900, 
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SOME NOTES ON THE MECHANICAL EQUIP- 
MENT OF COLLIERIES.* 
By Mr. E. M. Hann, of Aberaman. 


As a concrete example is often better than a lecture on imagiuary 
conditions, Fig. 1 of the lay-out of the Bargoed Colliery of the 
Powell Duffryn Steam Coal Company is given, and also a similar 
plan—Fig. 2—of the intended Penalltau pits of the same company, 
which will be situated about three miles south of Bargoed. The 
preparatory work for this colliery has just been commenced. — 

At Bargoed the boiler power consists of sixteen Babcock boilers, 


which will certainly help to economise fuel and also the supervision 
both of the engines and of their attendants. 

The depth of Bargoed Colliery is 625 yards, and the expected 
depth of Penalltau is between 750 and 800 yards. The quantity of 
ventilation required at these depths, and for a large coal output of 
about 3000 tons per day, necessitated large shafts, so the diameter 
of them is 21ft., equal to 346ft. area. The effect of increasing 
depth upon the problem of winding is well known. The deeper 
the mine, usually the greater is the capital employed, and as the 
ratio of output to capital should at least be preserved, if not im- 
proved, as compared with shallower pits, it 
increase the weights raised from the increased depth. 





In the 









No. Description. 11. Electrician’s Workshop.22. Sulphuric Acid Chambers. 33. 
1. Colliery Office. 12. Carpenter’s Shop. 23. Sulphate Plant. 34. 
2. Corn Stores. 13. Fitting Shop. 24. Gas Engine and Electric Generator 35. 
3. Saw Mill. 14. Smith’s Shop. 24a. Sub Station. 36. 
4. Mortar Mill. 15. General Stores 25. North Pit Winder. 37. 
5. Rope Shed. 16. Electric Power House. 26. South Pit Top. 38. 
6. Pay Office. 17. Air Compressor. 27. Hathorn Davey Pump. 39. 
7. Overman’s Office. 18. Air Receivers. 28. South Pit Winder. 40. 
8. Lamp Room. 19. Cabin. 29. Boilers. 41. 
9. Fan Engine. 20. Purifiers. 30. Boiler Feed Pump. 42. 

10. Small Stores. 21. Oxide Burner. 31. Kennicott’s Water Softener. 43. 

32. Brithdir Pit Winder. 44, 
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comes requisite to | 
| shaft is excessive ; and should the cage not be brought to rest by 


The drum is a combination of the spiral and cylindrical form ; 
the diameter increases from 16ft. to 24ft. in three revolutions, and 
the rope coils for the remaining twenty-two revolutions on the 24ft. 
diameter. This enables the engine to get quickly into speed, and 
also assists in retarding the motion at the end of the wind. The 
time taken to raise the total load from a depth of 625 yards is 
45 sec. In order to prevent the cages being raised too high above 
the mouth of the shaft, through want of attention on the part of 
the engine-man or from other causes, the engine is fitted with an 
over-winding device which closes the throttle valve and gradually 
applies the brakes, if the speed when approaching the top of the 
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Coke Screen. 
South Pit Screens. 


Brithdir Sub Station, 45. 
Crab..-: 46 


Brithdir Shops. 47. Rubbish Bunker. 
Brithdir Screens. 48. Washery Bunker. 
Weighing Machine. 49. Washery. 
Gasometer. 50. Centrifugal Pumps. 
Laboratory. 51. Robin’s Belt Conveyor. 
Exhauster House. 52. Pattern Shop. 
Pumps. 53. Foundry. 
Coke Ovens. 54. Loco Shed. 
Bunker. 55. Fitting Shop. 
Time Office. 56. Smiths Shop. 
Swain Se 


Fig. 1—-PLAN OF THE POWELL DUFFRYN STEAM COAL COMPANY’S BARGOED COLLIERY 


180 horse-power rated, 1826 square feet heating surface, each with 
its own superheater, the steam pressure being 1201b., and the 
average superheat 90 deg. Fah. At an early stage, about 1898, it 
was decided to work ali the smaller machinery on the surface by 
electricity, and a Marshall compound engine of 300 horse-power, 
with three 100 horse-power dynamos, were installed for the pur- 
pose, which supply at present about forty-one motors, ranging 
from 1 to 50 horse-power, and aggregating 453 horse-power. 
Latterly an alternating plant for larger work and for underground 
haulage and pumping has been installed, of which some notes will 
be given fester on. 

One disadvantage frequently found in colliery arrangements is 
noticeable here, namely, the distances to which steam has to be 
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Fig. 2—PLAN OF 


carried to the various engines, and the narrowness of the site in 
this instance considerably increased that bad feature. he intro- 
duction of electric power will greatly modify this, by enabling the 
necessary power for subsidiary engines to be conveyed by wires 
instead of by pipes. In illustration of this the Powell Duffryn 
Steam Coal yr ye electric installation at Aberdare has caused 
the removal of yards of steam mains of all sizes, from 12in. 
downwards, It will be observed in Fig. 2 of the new pits that all 


the steam-using engines are to be accommodated in one house, | 


300ft. long by 70ft. wide, immediately adjoining the boiler-house, 





* The Institution. of Mechanical Engineers, October 19th, 1906. We 
are able threugh the courtesy of the makers of the winding engine at 
the New Tredegar Pits, Thornewill and Warham, of Burton-on-Trent, to 
give a number of detail drawings which did not appear with the original 
paper. These appear as a Supplement to-day. 
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Bargoed case it was decided, from experience gained in other 
| cases, to raise four trams at a time, each containing 28 to 30 cwt. 
| of coal. The weight of the load lifted off the pit bottom works 
| out as follows :— 


Tons cwt. 
Four trams tare weight 2 8 
Four trams of coal... .. 5 16 
Caze and chains 7 10 


Rope from pu ley .. 6 at, He ee a ne 
Total .. GU Sa wae. “Se: séalsveet “ap enaee 
The trams are 6ft. 3in. long, and are placed two on each deck, 
the cage being thus 13ft. 6in. long and about the same in height. 
| The design of winding engine to raise this load was naturally a 
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INTENDED PENALLTAU PITS 


matter of great importance, and the author went to Germany and 
other places to see some of the latest engines. 

A very large proportion of mining engineers have disputed the 
superiority of the compound engine for winding, owing to its short 
runs and frequent stoppages, and the large proportion of its power 
taken up in accelerating itsload. It was, however, decided toinstall 
a four-cylinder compound engine of sufficient power to dispense with 
any live steam in the low-pressure cylinders, which seemingly .was 
the cause of much of the inefficiency of some of the then existing 
| compound engines. The high-pressure cylinders are 32in. diameter, 
| and the low-pressure 50in. diameter by 72in. stroke, and the induce- 
| ment to place them in the manner shown in the two-page supplement 
| was that the levels necessitated the raising of the engine founda- 
tions in any case, and the advantage of easier access to each cylin- 
der and — when separated as compared with having two pistons 
on one rod, 








the time it reaches the top of the shaft, the brakes are put full 
on and the engine at once stopped. 

This design of drum was taken from experience gained with a 
small winding engine at another colliery, where, in order to increase 
the output, it became necessary to duuble the weight of the coal 
lifted at one wind. There was originally on this engine a cylindrical 
drum, and no alteration was made other than the substitution of a 
drum of this type. The new drum was no heavier than the one it 
replaced, and the result was a great increase in the winding capa- 
city of the machine, its speed being very little reduced and the 
effective load doubled. It is certain that in some instances the 
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inertia due to the additional weight of the conical drum over the 
cylindrical drum has entirely eaten up the advantage of its form. 
This is mainly because the width of the cone drum to hold the 
same length of rope is greater than the width of the cylindrical 
drum ; the extra width increases the weight, and also the cone 
form requires more support than the cylindrical drum, but where 
there are only five revolutions on the cone part the width is 
increased only very slightly, and the weight, therefore, is very 
little more. - 

The performance of the engine has been very satisfactory, bot - 
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practically and as to steam economy ; in the latter respect a further 
considerable improvement is expected from a condensing appliance 
which has been in use for a time, but needs improvement. As 
there is a large stream passing close by, it was decided not to com- 
plicate the engine by the addition of air pumps, with their liability 
to cause the stoppage of the engine, but to use one of the ejector 
type. The difficulty that has prevented its regular use has been 
recurrent injury to the water-circulating pumps, which will no 
doubt be got over shortly. The group of boilers being used in 
common for several different engines, it is not possible at present 
to make a test of the coal consumption, but, to illustrate the 
economy of a compound winding-engine, an accident to the high- 





pressure cylinders of the engine compelled them to wind for a time 
with the two low-pressure cylinders only at a pressure of 651b., and 
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the increase in coal consumption was most marked, amounting to 
over 100 tons of coal per week, or 1 per cent. of the output, which 
meant, when coai is worth 5s. per ton, a loss of £1250 per annum. 
There has been confirmation of this quite recently at another colliery 
where a four-cylinder compound engine was started in lieu of a plain 
engine ; no other change was made and the difference in the coal con- 
sumption is working out at 5700 tons of coal per annum, or nearly 
14 per cent. of the output. As the number of winds per annum is 
about 260,000, this is equal to 49 1b. of coal per wind, or about 392 lb. 
of steam. Of course, a new simple engine, with the advantages of 
the form of drum here recommended and with the best of cut-off 
gear, would approach more nearly in economy than in the case last 
mentioned, but the author maintains the superiority of the com- 
pound not only for steam economy, but because a single engine 
cutting off very early in its stroke brings upon the winding ropes 
very much greater inequalities of strain, which is a bad feature, 
and conducive to danger. 

In the case of Penalltau, where the surface configuration is quite 


different, a horizontal four-cylinder engine will be used, of the | 


following main dimensions :— 


Cylinders.. 82in. and 63in. 
2, EE SSeS ee 72in 
Steam pressure .. .. .. «. 140 Ib. 


The arrangement of the throttle valves will be different from 
that at Bargoed. There will be a throttle valve fixed on the pipe 
leading from the receiver to the low-pressure cylinders, which is 
connected to the same lever which operates the high-pressure 
throttle valve. When the latter valve is closed, the former is 
closed at the same time and retains the steam which is in the 
receiver until the beginning of the next wind, when it can be used 
to greater advantage in getting the engine rapidly into speed. The 
drum is similar to the drum at Bargoed, except that the first five 
revolutions are made on 16ft. diameter before starting on the 
cone. 

On the subject of electric winding, the author cannot add 
much, but his view is that, in the case of deep shafts and heavy | 
loads, the differenca in the economy of the engines cannot repay | 
the following disadvantages :—Either the size of the generating 
sets required at a colliery must be greatly increased, by including 
the winding engine in the electrical equipment, or some storage or 
equalising system must be introduced, which adds greatly to the 
capital cost and the complication of machinery, and is itself a 
source of waste. Whereas 750-kilowatt sets might be very suit- 
able for the hauling and other machines if an electric winding 
engine be added, which runs up to 2000 horse-power, it becomes 
necessary to have a 3000-kilowatt set and in duplicate unless the 
balance be introduced. 

It has been suggested that in lieu of a high speed of lifting by 
journeys that a slow speed continuous motion should be used, and 
it is obvious that, if a feasible arrangement of parts could be devised, 
a comparatively small power would suffice and it would be almost 
uniform. There are difficulties no doubt in getting the hoisting 
part to work correctly, and in attaching to and detaching from 
moving ropes or chains, but the author does not regard the diffi- 

’ culties as insuperable, and urges engineers to give time and atten- 
tion to the solution of the problem. A successful plan would be 
probably adopted not only by new pits, but also the old ones would 
rapidly discard the present system, which is admittedly very 
wasteful and extravagant in every way. The only attempts known 
to the author to grapple with the matter are those contained in a 
paper by Mr. T. A. O’Donahue read in April, 1899,* but the 
system was really in operation on a small scale at Rowley Colliery, 
near Burnley, and is described in part of the ‘‘ Transactions” of the 
Tail Rope Committee of the North of England Institute of Mining 
Engineers,+ 

The consideration of the best form of cage guides in dealing with 
the great weights and the considerable depth of shaft involved 
here occupied much attention. Wire ropes are the cheapest and 
handiest, but, as the author has previously pointed out, are not 
very satisfactory in shafts where there is much water to be 
dealt with, and are at increasing disadvantage with deeper pits 
and heavier loads. ‘The form ultimately adopted is rather 








different to any previously used, and is shown in Fig. 3. The 
byats consist of two channel irons placed back to back, with a | 
space of Ijin. between them, and secured together by three | 
pairs of rivets passing through them, and the distance pieces | 
vetween them at positions where no other fixings are likely to | 
come. The combination thus made is placed in the centre of 
the shaft with the back of the channels horizontal. To the 
flanges of the combined channels a strip of oak and a steel 
sleeper are fixed on both faces by bolts passing through the space 
left between the backs of the channels. The sleepers have seats 
for flange rails planed out, and these planed faces when being 
fixed have to be plumbed so as to be correctly vertical with those 
above and below in the direction of the length of the byat. The 
sleepers are provided with two sets of rail seats, so that when one 
line of rails becomes worn a complete new set can be put in without 
interference with the old ones, The rails used are of a section of 





* “Proceedings,” South Wales Institute of E eers, 1899, page 215. 





t ‘ Transactions,” vol. xvii, 1867-1868, Appendix, page 77. 


about 82 lb. per yard and secured to the slee by ordinary rail 
clips and bolts ; they are made to joint in the intervals between 
the byats, which are s 9ft. apart, and are strengthened by 
back-plates to make the joint rigid. This mode dispenses with 
the necessity for spacing the byats with — exactitude or having 
the rails cut to very correct length. Ths only other points are 
that the rails are kept ,in. apart at the ends, and the ends are 
chamfered off a little to prevent the noise caused by the shoes 
catching the rail ends, which has often been found to be serious in 
shafts fitted with rail guides, and it was for the same reason that 
wooden strips-were introduced. The result has been most satis- 
factory, and the smoothness and quietness of running in the shaft 
are remarkable, 

The advantages of the arrangement are that the byats have only 
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to be correctly set in one direction, and the rails can be moved 
along the face of the girders in the other direction until they are 
in their right position for tightening up. Further, the mode 
affords great stiffness, facility in fixing the byats in the shaft and 
the rails upon the byats, as the bolts securing the sleepers on to 
them can be moved between the channel irons anywhere excerpt 
where the three distance-pieces are. To enable the maximum 
quantity per hour to be raised, it was arranged to unload simul- 
taneously the two decks, by that means, of course, also avoiding 
the heavy stresses on engine and ropes entailed in changing decks 
at top and bottom. The arrangements for this purpose 
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ally intended, and without any additional space being excavated 
at the pit-bottom, but it may ed more as an arrangement 
of compulsion than one to be selected for a new construction. 
The cage in that case is 20ft. lin. high over all, and weighs approxi- 
mately the same as the Bargoed cage holding four trams. 

The mode for unloading is on generally similar lines to many 
others in use; the floors upon which the empty trams stand are 
raised from a horizontal to an inclined ition by a compressed- 
air cylinder, the cage floors being similarly inclined when dropped 
upon the keps, star wheels being untrigged and letting out the full 
and arresting the empty trams. The upper of the two decks isthe 
main pit-top level, and the empties are dropped to the lower one 
by a balanced lift, while the lower ones are brought up from it by 
a creeper chain driven by an electric motor. 

The more usual practice at collieries is to get the pit top at the 
same level as that at which the coal is tipped into the wagons, cnd 
in many instances very considerable expense has been incurred to 
accomplish this object. In this case it would have added very 
greatly to the cost of the engine-houses and workshops, and instead 
of doing so the pit-top level was fixed at the most economical level 
in first cost, oa the trams containing coal and rubbish are taken 
up an incline of 1 in 6, 90ft. in length, to the level convenient for 
the tipping and screening plant, the power being got from a 
10 horse-power motor, geared down, and driving a slow-movir g 
creeper chain on to which the trams = and are taken by it to the 
top level, where they release themselves. : 

twas considered advisable to delay the introduction of 
electricity on a large scale, until the colliery was more fully 
developed, and an, air compressor was provided to supply power 
below ground for haulage. It is a double vertical compound engine, 
with two-stage air cylinders, each side having steam cylinders 23in. 
and 30in. diameter, and air cylinders 22in. and 35in. The stroke 
of all the pistons is 48in. e air cylinders have Professor 
Reidler’s controlled inlet valves, and the steam cylinders have 
Corliss valves. The King connecting-rod was adopted to avoid 
excessive height. The ventilating ap tus is a 30ft. by 9ft. 
Walker fan, driven by — a vertical Corliss valve engine. The 
fan is capable of producing 500,000 cubic feet per minute at 6in. 
water gauge. Arrangements are now being made for driving the 
fan by means of a gas engine of 650 horse-power, to be supplied 
with gas from the coke ovens recently erected by the company. 

Bargoed was chosen as the most suitable place for central ergi- 
neering shops for this group of collieries, and a fitting shop, smiths’ 
shop, foundry, and pattern shop have been erected a quarter of a 
mile away from the colliery buildirigs. The various machinery 
at these shops is also driven by a derived from the 
continuous-current system already.mentioned. In the sinking of 
the Bargoed pits no difficulties of any note were met with, except 
from feeders of water, but these were numerous if not exceptionally 
large, and in consequence, from a depth of about 200 yards down 
to 545 yards the sinking was carried on mostly with considerable 
water-making in the bottom. ‘The strata being so largely hard 
rocks in which heavy charges of high explosives have to be used, 
there is, with ordinary sinking pumping sets, a great risk of inter- 
ruption by breakage, and consequently the mode of pumping 
adopted was direct-acting horizontal steam pumps carried on the 
walling stage pumping up to others placed in lodge rooms made at 
convenient positions in the shafts. There are many inconveniences 
arising from these, to say nothing of the'r heat and their wastefulness, 
even when compound and duplex and of the best designs. Before 
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DETAILS OF STEAM VALVES 


with so great a length of cage require to be of great strength. 
Were it not for the heavy crush experienced in the South 
Wales coal measures, it might be more convenient to have four 
decks, and one tram only on each deck, but the author thinks 
that most of the mining engineers in the district would share 
his hesitation in making openings at the bottom of a pit at such a 
depth with so very great a height of practically unsupported side 
wall as would be entailed by that arrangement. Owing to the small- 
ness of the shaft not admitting of two trams being placed end to 
end in the cages, the author is installing, at another colliery with 
which he is connected, a third deck, where only two were origin- 





the permanent pumping engine and its balanced sets were started, 
there were five or six of these temporary pumps either working or 
kept as stand-bys. 

n the new pits to be sunk at Penalltau, it is proposed to use 
electrical centrifugal pumps for — with the water during the 
sinking of the shafts. The pumps which are to be employed for 
raising the water from the shaft bottom will be vertical, and will be 
suspended on steel wire ropes pera bons an electrically driven 
winch on the surface, the rising main being also carried on the same 
ropes, so that the whole can be rai or lowered as required. 
These pumps are to be capable of raising 35,000 gallons per hour 
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120 yards high, and the motors, which are to be totally enclosed 
and water-tight, will be cooled by the water being conveyed in 
pipes around the coilsof the motor. When the head gets excessive 
or these pumps, larger horizontal pumps will be fixed in the shafts, 
up to which sinking pumps will have to deliver the water. Should 
water persist down to the same horizon in the strata as at Bargoed, 
the lift will be 700 yards, and will be divided into two of 350 yards 
each, and permanent pumps placed at these levels. 

The smail coal raid em at Bargoed is of a quality very suit- 
able for coking, but, requiring to be washed, a very complete 
plant, on the principle of sizing first and washing afterwards, and 
capable of dealing with 120 tons per hour, fifty retort regenerative 
ovens, tarand ammonia-sulphate recovery plant, oxide of iron gas 
purifiers.and sulphuric acid-making plant, has been erected. Fifty 
per cent. of the purified gas is at present used under the ovens and 
the residue at the steam boilers, but gas engines are being installed 
now to utilise this for the production of electric power, driving the 
ventilator, and the continuous-current electric plant. ‘ 

The total quantity of gas produced is about 120,000 cubic feet 
per hour and the surplus gas 60,000 cubic feet. The gas is of 
about the following average composition :— 


Heavy hydrocarbon .. 1-6 
Carbon monoxide 2-7 
Hydrogen 59-2 
Methane ae eee 26-4 
ee 10-1 

100-0 


Its calorific value is about 400 B.Th.U. percubic foot. The large 
gas engine for driving the 825-kilowatt alternator was made by 
the Augsburg Engine Company of Niirnberg, Germany. It is a 
two-cylinder four-cycle tandemn engine, to run at 100 revolutions 
per minute. The cylinders are 34}in. diameter and the stroke 
43,in. This engine is guaranteed to run in parallel with other 
gas engines and with the steam engine at Elliot Colliery. The 
makers guarantee that the consumption of gas will not exceed 
36-5 cubic feet per kilowatt-hour, assuming the calorific value of 
the gas to be 400 B.T.U. per cubic foot, or a heat consumption of 
14,600 B.T.U. Another gas engine, by Messrs. Richardsons, 
Westgarth and Co., is being erected for driving the ventilating 


fan. It has two single-acting cylinders in tandem, 354in. by 39}in. | 


stroke, and when running at 130 revolutions per minute it is 
capable of developing 650 brake horse-power with a heat consump- 
tion of 10,625 B.T.U. per brake horse-power-hour. To replace the 
steam engine which is driving the continuous-current electric 
plant a Crossley gas engine of 300 brake horse-power is also being 
installed. It has two single-acting cylinders 25in. diameter by 
30in. stroke, and will run at 150 revolutions per minute. 

To minimise the effect of stoppages of any of the electric plant 
this colliery is connected by a transmission line with the system 
supplying the company’s two collieries lying northwards—that is, 
the Elliot Colliery 1 mile distant and New Tredegar 1} mile 
north of Elliot Colliery, where, at the Elliot Collieries, there is a 
750-kilowatt set generating at 3000 volts, 50 cycles, 3-phase, 
and further, is provided with a motor generator of 300 horse- 
power capable of converting from alternate to continuous current 
or vice versa. At the Elliot pits there is also being erected an 
exhaust steam utilisation plant, which will use the steam exhausted 
by the two large winding engines there, and a Rateau turbine and 
generator of 500 kilowatts to run in parallel with the 750-kilo- 
watt set. The electric power was put in particularly to reduce the 
requirements of compressed air, which were becoming too heavy 
for the existing plant, and because it could supply Bargoed tem- 
porarily until that place got its own gas-driven plant erected, and 
also as a permanent reserve. Seven important underground 
haulages and some pumps are already at work from it, and more 
will be added as soon as the gas-driven generators are started, and 
the demand from Bargoed is relieved or the Rateau turbine 
started. There are two aérial ropeways in use, both very short ; 
one is for the removal of the rubbish unavoidably raised from the 
mine and that washed out of the coal, which, for want of other 
space, has to be taken up the hill-side, and the other is for trans- 
porting the coal from the’washery to the coke ovens. 

As previously mentioned, there is an electric installation at the 
company’s Aberdare group of collieries, which is on the same lines 
electrically —that is, 3000 volts, 50 cycles, 3-phase, and is centrally 
situated so as to supply seven collieries, with the probability of 
adding two more. This was mainly to replace old steam machinery 
with long ranges of pipes and compressed-air power. A full 
account of it has been published in a paper by Mr. C. P. 
Sparks, which was read before the Institution of Electrical 
Engineers, and the author will therefore only say that, for a plant 
involving the removal of old machinery, and consequently a much 
larger ratio of capital to power than in a new installation, it 
has yielded very satisfactory results, though not by any means the 
phenomenal savings frequently claimed for this mode of trans- 
mission. There are, however, several important advantages which 
it is not possible to put into figures such as these ;_ the savings are 
far larger pro vata when the collieries are idle than when at work, 
and it removes one great restriction upon the location of any power 
that may be needed in the future. A colliery plant suffers from 
the same drawback experienced in so many cases, the day load is 
greatly in excess of the night load ; ventilators do not assist this, 
and pumping is about the only thing on a large scale that is avail- 
able. In the case of the Bargoed and Elliot collieries, where 
there are large quantities of water to be pumped, it is proposed 
to pump the whole of the water by night by means of centri- 
fugal pumps placed underground, which will greatly improve the 
load factor of the power station. 

The winding engine which has been erected at the New Tredegar 
Pits, together with details of the various parts, are illustrated in 
the two-page supplement which accompanies this issue. The 
engraving Fig. 4 gives the arrangement of the valves for the high 
and low-pressure cylinders of this engine. And Fig. 5 shows the 
details of the valves and liners, Messrs. Thornewill and War- 
ham, of Burton-on-Trent, were the engineers responsible for its 
construction, 








THE INSTITUTION OF CIVIL ENGINEERS. 
 INTERNAL-COMBUSTION ENGINES FOR MARINE PUR- 
POSES.” 


At the ordinary meeting on Tuesday, the 22nd January, Sir 
Alexander Kennedy, president, in the chair, the paper read was 
‘‘Internal-combustion Engines for Marine Purposes,” by J. T. 
Milton, M. Inst. C.E. The following is an abstract of the 


vaper i— 
‘ The author states that the economy and the increasing use of 
internal-combustion engines on land has led to considerable 
interest being taken in their application to marine purposes, and 
that already a large number of such engines have been fitted in 
sma) craft on the Continent, in most of which heavy mineral oil 
is the fuel used. On land, various fuels are used for these engines, 
namely, petrol, refined oil, heavy oil, coal gas, producer gas, coke- 
oven gas, and blast-furnace gas, but for marine purposes generally 
producer gas and heavy oil are at present the only available fuels. 
In the paper, however, the question of fuel is not dealt with, only 
the mechanism and arrangement of the engine being discussed. 

It is pointed out that very large engines are in use on land, and 
that the experience of details necessary to make the large 
cylinders capable of withstanding the shocks of explosion and 
the high temperatures of the burning fuel will be available for 
marine engines, if the other necessary mechanical requirements 
are complied with. 

The special conditions required for a successful marine engine 
are :—(a) The engine must be reversible ; (6) it must be capable 


of being quickly stopped, and of being quickly started, either 


ahead or astern ; (c) it must be capable of being promptly speeded 
to any desired point between full speed and dead slow, which 
latter speed ought not to be greater than one-quarter of the full 
speed ; (d) it must be capable of working well, not only in smooth 
water, but in heavy weather in a seaway in which the varying im- 
mersion of the propeller causes rapidly-changing ditions of 
resistance. 

In large engines these conditions prohibit the use of movable- 
bladed propellers, clutches, and toothed gearing, and also of a fly- 
wheel, and necessitate the use of a reversing engine with a direct 
drive on to a fixed propeller, and they require also a fairly equable 
turning moment at all working speeds. 

In marine engines the revolutions are practically proportional to 
the speed of the ship, and as the vessel’s resistance increases much 
more rapidly than the speed, it follows that fora reduction of speed 
of revolution the mean effective pressure must be reduced much 
more than in proportion to the revolutions. This is a much more 
difficult problem in marine engines, where no fly-wheel is practic- 
ablé, than on land, where the use of a heavy fly-wheel permits the 
—— of alternate fuel charges. 

‘he question of the turning moment of the engine receives con- 
sideration. With the four-stroke cycle, where one single-acting 
cylinder only is employed, the fluctuation of moment varies from 
7-7 times the mean moment in a forward direction to 1-5 times the 
mean moment in the reverse way. With two such cylinders, or 
with one double-acting cylinder, the motion is better, but is still 
unsuitable, and the minimum number of cylinders which will 
always give a positive turning moment is four single-acting or two 
double-acting. 

Diagrams are shown of the turning moments resulting from a 
vertical two-cylinder tandem engine with one crank; also of three 
such engines working on one crank shaft with the cranks at equal 
angles, and of four such engines with cranks at — angles, and 
at intermediate positions, and the inference is drawn that the 
arrangement with three cranks is, on the whole, preferable for 
marine work. Such an engine, however, working on the four- 
stroke cycle, will not give the range of low speed necessary for 
marine work, 

The question of carrying out the compression and expansion in 
separate cylinders is next considered. Itis pointed out that if this 
is done the compression cylinders are not subjected to the very 
high pressures and high temperatures produced by ignition ; but, 
on the other hand, there is considerably more work performed in 
the compression cylinders, as the gas has not only to be com- 
pressed, but also to be forced out of the cylinders. The extra 
work necessary for this may, however, for the most part, be 
returned by making the expansion cylinder with a minimum of 
clearance, and arranging for the admitted charge by its pressure 
to force the piston some part of the stroke {before ignition. By 
this arrangement separate compression and expansion could be 
arranged for without much loss of economy. 

The arrangement permits of other advantages. As the clearance 
is minimised, there is practically no burnt gas left in the cylinder 
to unduly dilute the charge. The mean pressure can therefore be 
reduced in two ways—(1) by diluting the charge with excess of air 
down to the lowest firing proportion ; and (2) by throttling the 
supply. It may also be possible to arrange for an earlier cut-off. 
Altogether the arrangement will permit a much lower mean pres- 
sure to be obtained than is possible with the four-stroke cycle. 
Further, by admitting only compressed air suitably throttled, the 
engine will work at very low speeds, in the same way that a steam 
engine will work when throttled. An incidental advantage is the 
complete suppression of the two-to-one gear. 

An installation which the author thinks would be suitable for 
marine purposes consists of an independent main engine driving 
the screw having three double-acting expansion cylinders with 
three cranks set at equal angles. The compression is proposed to 
be effected by a separate engine without reversing gear, having 
two sets of tandem engines, four cylinders in all, working on the 
four-stroke cycle driving two-stage air and gas compressors, The 








compressors would deliver into storage receivers, from which the 
main engine would receive its charge. 








CONSENTS FOR OVERHEAD ELECTRIC WIRES. 


WE have received the following note from the Harbour 
Department of the Board of Trade :— 


Applications for consent for overhead wires are considered in 
each case on its merits. The following information should be 


iven :— 
. 1. Where the undertakers are a company, evidence of consent 
of Local Authorities, where the wires cross any road. 

The Local Authorities are— 

(a) In England and Ireland :— 
Borough Councils. 
Urban District Councils. 
Rural District Councils, 

(6) In Scotland :— 

Police Commissioners, 
, Gas Commissioners, 

Town Councils. 

County Councils. 

2. A statement showing commercial or other considerations why 
underground cables should not be used. 

3. A brief description of the proposed system. 

4, Is the supply to form (1) an extension of an existing system 
of underground cables,{or (2) of an existing traction system, or (3) an 
independent system / 

5. A plan on the scale of about 6in. to the mile, showing the 
proposed route of the overhead wire. In the case of Ordnance 
maps, the sheets to be sent separately. : 

6. In the case of high and extra high pressure, plans of con- 
struction of poles, &c., on a scale of about lin. to the foot, 

NoTE.—Proposals for high or extra high pressure wires carried 
alongside roads cannot be entertained; the transmission lines 
must go across open country. 











THE FARADAY SOCIETY. 


THE twenty-fifth ordinary meeting of the Faraday Society was 
held on Tuesday, January 15th, 1907, at the Institution of 
Electrical Engineers, 92, Victoria-street,S.W. Sir Joseph Swan, 
F.R.S., past-president, was in the chair. 

Mr. E. E. Fournier d’Albe read a paper on ‘‘ The Application of 
the Electron Theory to E ectrolysis,” of which the following is an 
abstract :— 

The electron theory by postulating the existence of material 
carriers of all electric charges, is practically an extension of the 
ionic theory to solids and gases, and it thus brings into line the 
processes of metallic and electrolytic conduction. In both cases 
the conductivity of a body is defined by the number of ions—in 
the wide sense—it contains in unit volume and by their average 
mobility ; in a cm. cube of copper, for example, a current is 
conveyed by some fourhundred trillion free electrons, in acm. cube of 
milli-normal hydrochloric acid the current is conveyed by some 
two trillion hydrogen and chlorine ions. In a1 mm. copper wire 
carrying 1 amptre, the electrons will move at about 1 cm. per 
second, 

It is not yet clearly understood why free electrons should be 
observed in a vacuum and a metal, but that there should be none 
in a liquid. It is supposed, however, that it is the close packirg 
of the metallic atoms which renders possible a frequent exchange 





of electrons between one atom and another, and while free the 











electron is able to fall along the potential gradient and thus con- 
stitute a current. In an insulator the electrons are effectively bound 
up with the atoms or molecular groups ; in an electrolyte mobile 
pe groups are formed, which can follow the E.M.F. Free 
electrons are not formed on account of the unequal attractions for 
these ap ogg by the positive and negative atoms of the solute. 
Thus in an H Cl solution, when two atoms of a molecule separate, 
the hydrogen atom will lose an electron and become positively 
e ed, while the chlorine atom will gain one and become nega- 
tively charged. These ions will act as condensation nuclei, gather- 
ing moleculesof thesolvent around them and becoming ‘‘ hydrated.” 
The expenditure of energy involved facilitates the condensation, 
which explains the low mobility of the ions and the variability of 
the same, the drop of potential at the electrodes, and the liberation 
of uncharged products. The E.M.F. is unable to drive the 
hydrated ions into the closely packed atoms of the electrodes, but 
if it exceeds a certain minimum it is able to drive electrons in or 
out, as the case may be, and the constituent elements of the ions 
then lose their condensing powers, drop the water molecules, and 
are thus liberated as uncharged atoms, 

The author draws attention to the importance of making further 
studies of mobility and quantitative determinations of the hydra- 
tion of ions as a preliminary for determining the sizes of the ions, 
and of their actual constitutions based on kinetic principles. [t is 
possible that the motions of heavy ions may be actually observed 
in an ultra-microscope. The future development of electrolytic 
theory will lie, in the author’s opinion, in the direction of statisti- 
cal analysis of these motions of the ions through the electrolyte 
and into the electrodes, after the fashion of Thomson’s ‘‘ counting 
experiment,” and in the complete determination of the energy 
transformations at each stage. 








NORTHAMPTON INSTITUTE, CLERKENWELL, E.C.—We are in- 
formed that the annual prize distribution and students’ con- 
versazione will be held to-day, when Mr. Evan Spicer, J.P., 
Chairman of the London County Council, will distribute the 
prizes. The conversazione for members and students will be con- 
tinued on Saturday, the 26th inst., when the building will be 
thrown open to the whole of the members and students and their 
friends. 

THE Roya ScortisH Society oF Arts.—The fifth meeting of 
the Royal Scottish Society of Arts will be held in the hall, 
No. 117, George-street, Edinburgh, on Monday, the 28th January, 
1907, at eight o’clock. Professor T. Hudson Beare, President, 
will occupy the chair. The following communications will be 
made :—(1) ‘‘On an-Ovoidal-motion Valve for Dry Gas Meters” 
(No. 4899), by Messrs. Henry O’Connor and W. Alexander ; 
(2) ‘On Further Improvements in Kitchen Ranges” (No. 4900), 
by Mr. Thomas Omit. 

THE Farapay Society.—An ordinary meeting will be held on 
Tuesday, January 29th, 1907, at 8 p.m., in the Library of the 
Institution of Electrical Engineers, 92, Victoria-street, S.W., when 
a general discussion on‘‘ Osmotic Pressvre ” will take place. Pro 
fessor H. E. Armstrong, F.R.S., will preside. The Earl of Berkeley 
will exhibit and describe his apparatus for the direct measurement 
of osmotic pressure. Mr. W. C. Dampier Whetham, F.R.S., will 
speak on ‘Indirect Methods of Measuring Osmotic Pressure.” 
Dr. T. Martin Lowry will speak on ‘* Osmotic Pressure from the 
Standpoint of the Kinetic Theory.” 


THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The thirteenth annual dinner of this Associa- 
tion will be held at the Queen’s Hotel, Leeds, on Thursday, 
February 7th, at 7.15 p.m. Thechair will be taken by Mr. Gerald 
Fitzgibbon, M. Inst. C.E., President of the Yorkshire Association 
of Students, who will be supported by Sir Alexander B. W. 
Kennedy, Pres. Inst. C.E., Dr. J. H. T. Tudsbery, Sec. Inst. C.E., 
Mr. Robert Armitage, Assoc. Inst.C.E, Mr. A. T. Tannett 
Walker, M. Inst. C.E., Mr. W. J. Cudworth, M. Inst. C.E., and 
other members of the profession. 

INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
Srecrion.—At a meeting of this body held on the 18th inst. in the 
Glasgow Technical College—Professor Magnus Maclean presiding 
—a paper on the subject of the ‘‘ Induction Motor” was given by 
Mr. R. Rankine, assistant to Professor Maclean in the electrical 
engineering department of the Technical College. Besides touch 
ing upon the principles underlying the action of the induction 
motor, the paper dealt with the particular advantage ard disad- 
vantages of the squirrel cage and wound rotor types, and 
mentioned some of the special classes of work for which these 
types of motors are best suited. ; 

Giascow TECHNICAL COLLEGE SciENTIFIC SocieTy.— At a 
meeting of this body held in the Cullege on the 19th inst.— 
Mr. W. W. Lackie presiding—a paper on ‘‘ The Development of 
the Alternating Current Motor” was read by Mr. W. Benison 
Hird, M.A. The question of alternating current motors had, 
Mr. Hird said, been largely discussed recently, chiefly because of 
the interest taken in the electrification of railways, and of the 
appearance in actual practice of the new single-phase commutator 
motor, designed to meet the requirements of long-distance traction 
work. After pointing out that the maximum electromotive 
force which can be used with continuous current is limited, and 
showing that with alternating current a change could be made 
from one E.M.F. to another by means of static transformers 
which have no moving parts, the author described the various types 
of alternating-current motors in use at present, and explained their 
suitability for both stationary and traction work, 


CLEVELAND INSTITUTION OF ENGINEERS.—It has been arranged 
to hold a conversazione in connection with this Institution on 
Monday, January 28th, 1907, at 7.30, in the hall of Cleveland 
Literary and Philosophical Society, Corporation-road, Middles- 
brough. The following objects of interest have been kindly 
offered by those whose names are appended :—Machine for 
datermination of hardness of metals, by the Brinnel method, with 
practical demonstrations by Mr. J. E. Stead, F.R.S., and Mr. T. 
Greville Jones. Models of Parsons’ turbo blowing engine, and 
samples of blades, &c.; also the auxetophone, a recent invention 
of the Hon. C. A. Parsons, for augmenting the effect of the 
gramophone ; lent by Messrs. C. A. Parsons and Co., and 
described by Mr. Carnegie and Mr. Short. Model of Thiesen gas 
washer, described by Mr. Jas. B. Peat ; also model of Talbot steel 
furnace, lent by Mr. Tom Westgarth, and described by Mr. Thos, 
Twynam, 


RoyaL METEOROLOGICAL Socirty.—At the annual general 
meeting of the Royal Meteorological Society, on Wednesday 
evening, the 16th instant, Mr. Richard Bentley, the President, on 
behalf of the members of the Council, presented an illuminated 
address to Mr. William Marriott in recognition of his services as 
lecturer for the Society. Theaddress, which was signed by the 
individual members of the Council, was as follows :—‘‘The first 
course of lectures and exhibitions given on behalf of the Royal 
Meteorological Society having proved so pepaie as to lead toa 
further continuance, the Council of the Society avail themselves 
of the opportunity of og | on record their appreciation of the 
able manner in which Mr. William Marriott performed the duties 
of lecturer and demonstrator, which contributed greatly to the 
success of the scheme. The Council desire at the same time to 
acknowledge the zeal and interest Mr. Marriott has shown at all 
times in the affairs of the Society, his many valuable contributions 
to the Journal and to the other publications of the Society during 
so many years, and also the courteous manner with which he has 
placed his knowledge and long experience at the service of 
observers in all parts of the country. | 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Raw Iron Sales. 


THERE is some slackening off in pig iron buying, but 
deliveries are just as difficult to get as ever, and within the last 
day or two certain manufactured ironworks in the Black Country 
have been on the verge of stoppage for lack of supplies. Large 
makers are not seeking orders at present, their full make of pig 
iron being ordered for some months to come. Prices keep exceed- 
ingly high, and this is checking business. Every department of 
the market is alike in an inflated condition. Local common forge 
iron is this week quoted 56s. to 57s, 6d., part-mine 62s. 6d , and 
best Staffordshie all-mine 87s. 6d. to 92s. 6d. per ton. Northamp- 
ton grey forge iron is quoted 60s. to 62s. 6d., with the Butlin Com- 
pany quoting 65s. for forge and 75s. for foundry iron. Derbyshire 
forge iron is 62s, to 64s., and North Staffordshire 63s. to 65s. 
per ton. 


Bar Iron Trade. 

The basis price, £7 10s, is being realised by firms of 
repute in connection with all new business placed for common bar 
iron; but, however dear raw material may be, it is considered 
better policy to maintain this level undisturbed than to run the 
risk of driving it off by making prices still higher. At present 
the trade is very active. Makers are well supplied with orders, 
with the result that employment is full in the mills and forges. 
OF course all the material going out is not priced at £7 10s., but 
there is an improving tendency. The advance of 5s. per ton. 
which was declared two weeks ago by the makers of North 
Staffordshire and Shropshire bars, has not interfered with the 
demand. Producers declare they have no difficulty in obtaining 
£7 15s., which brings them level to the Lancashire firms, and only 
5s. below Middlesbrough. , 


Steel. 


Raw steel is characterised by conditions very similar to 
those affecting pig iron. Probably steel is bought further ahead 
than pig iron. At any rate there is mentioned a case in which 
by one firm the entire vutput has been sold for the first half of the 
year. Nor is there any threat of an immediate increase in foreign 
competition. Steel producers are working under extreme pres- 
sure. Prices this week are quoted :—Bessemer billets, £6 10s. to 
£6 12s. 6d.; Siemens billets, £6 103. to £6 12s. 6d.; mild bars, £8 
to £8 5s.; girder plates, £8 to £8 5s.; boiler plates, £9 2s. 6d. to 
£9 5s.; joists, £7 5s. to £7 7s. '6d.; angies, £7 5s. to £7 10s. 


Railway Rolling Stock. 


The Birmingham railway rolling stock makers keep well 
engaged, though there is less pressure than some while ago. The 
export trade is of more value than the home, particularly in the 
matter of wagons. During last year some very heavy contracts for 
trucks were received by the Birmingham companies, and at times 
there has been sufficient accumulation of wagon orders to last for 
months. The South A:nerican States have been amongst the 
largest customers in this direction. In carriage-building, too, last 
year was an exceptionally busy one with the local companies, 
although the firms themselves have not said much about it. Very 
little has been heard of the contracts that have fallen to the Bir- 
mingham builders, they not being under the necessity of issuing 
such announcements with an eye to their effect on the public 
values of their properties. None the less, however, local makers 
have just concluded the second of two very good years. At times 
certain of the largest corporations which might be named have 
been booked up months ahead. One local company might be 
mentioned which sent to London a complete train per week for 
a number of weeks in succession. As to immediate current pro- 
spects, while general conditions at date—in respect particularly of 
contract prices—are not such as to tempt the older loa railways 
into large additions to their equipment, there is still a good deal 
of tube construction and of electrification going on in connection 
with the metropolitan lines, All this means valuable work for 
local rolling stock builders. 


Egyptian Railways and Expected Orders. 


Engineers hereabouts attach much importance to a report, 
apparently made under authority this week, that almost imme- 
a very elaborate plans aud estimates for the construction of 
new Government railways in Egypt and the Soudan will reach 
this country from Cairo. Altogether some 1150 miles of new line 
are proposed to be built, and cost being spread over the years 
1908-1912. As there is now no likelihood of opposition from any 
of the Powers represented on the Caisse de la Dette, it is assumed 
that the British Government will cordially endorse the proposals of 
the Anglo-Egyptian anthorities, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, January 24th. 


THE attendance on the Iron ‘Change on Tuesday was 
scarcely so good as usual, in striking contrast to the previous 
Friday, when both buyers and merchants attended in larger 
numbers than usual. 


Weakening in Pig Iron. 

The position in pig iron is very difficult to formulate with 
great exactitude. Opinions differ as self-interest drives. While 
shipments are bound to be heavy for some time to come on account 
of contracts made, yet production is being stimulated to a much 
greater extent than has been the case for some years past. Once 
the foreign demand declines then we shall hear whether the 
‘*Bears” are correct in their prognostications that prices have 
reached the limit. There is some support to be given to this view 
by the undeniable fact that there was a weaker feeling on Tuesday 
last. While makers and agents expressed confidence that there 
was no need to book orders except at full rates, some merchants 
were selling at 6d. to ls. under present list quotations. This was 
notably the case with East Coast brands, while some Scotch 
makes were easier to buy at 6d. less money than a week ago. 
There is still a fair business passing on spot, but generally the 
position is rather in buyers’ favour. 


Finished Iron. 
Merchants reported a good demand for bars, in which 
they are well booked ahead. Sheets are also very firm. 
Steel. 


Billets have again an upward tendency. There is some 
difficulty in obtaining deliveries, and makers are asking full rates 
even for large quantities. Sheets especially have a hardening 
tendency, Sectional steel is also in good request. 


Copper. 

Although there was an advance in raw copper, sheets and 
manufactured stuff generally were maintained at late levels. There 
is not a large demand on spot, the high prices to some extent 
checking sales, 

Sheet Lead. 
Quiet and unchanged. 








Quotations. 

Pig Iron: Lincolnshire No. 3 poe 65s. to 65s, 6d.; 
Staffordshire, 67s. ; Derbyshire, 67s. to 68s.; Middlesbrough, open 
brands, 70s. 4d. to 70s. 10d. Scotch: Gartsherrie, 77s. to 78s.; 
Glengarnock, 75s. to 76s. ; Eglinton, 74s. to 74s. 6d.; Dalmellington, 
74s., delivered Manchester. West Coast hematite, 81s. 6d. to 
82s. ; East Coast ditto, 81s., both f.o.t. Scotch, delivered Heys- 
ham: Gartsherrie, 75s. to 76s. ; Glengarnock, 73s. to74s.; Eglinton, 
72s. to 72s. 6d.; Dalmellington, 72s. Delivered Preston: Gart- 
sherrie, 76s. to 77s.; Glengarnock, 74s. to 75s.;~Eglinton, 73s. to 
73s, 6d.; Dalmellington, 73s. 6d. Finished iron: Bars, £7 15s.; 
hoops, £8 17s. 6d. ; sheets, £8 15s. to £9. Steel: Bars, £7 15s. 
(minimum) ; hoops, £8 2s, 6d.; boiler plates, official, £9 2s. 6d.; 
ww for tank, girder, and bridge work, £7 10s. to £7 15s.; 

nglish billets, £6 15s, to £7 ; sheets, £8 17s. 6d. to £9. Copper: 
Sheets, £123 to £125; tough ingot copper, £114; best selected, 
£114 103s. ed ton ; seamless copper tubes, 144d. to 144d.; brazed 
ditto, 14}d.; seamless brass tubes, l1ld. to 11}d.; brazed ditto, 
124d.; condenser, 12d. to 12}d.; rolled brass, 103d. to 10}d.; brass 
wire, 104d. to 10#4.; brass screwing rods, 10}d. to 103d. per Ib. 
Sheet lead, £22 15s.-per ton. Tin ingots, English, £193 to £195 
per ton, 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange on Tuesday was 
very good, above the average. No doubt the P gen exciting 
events in connection with the trade had much to do with this, but 
it was noteworthy that colliery agents were not in a hurry to book 
orders for protapt delivery in any case. Full quotations are main- 
tained for all descriptions of coal, and, although full time is being 
worked at the pits, the supply does not keep pace with the 
demand, and premiums are sometimes paid to obtain deliveries of 
house coal at slack, 


BARROW-IN-FURNESS, January 24th. 
Hematites. 


There is a steady demand for hematite iron, and makers 
report no abatement in the requirements of consumers either for 
prompt delivery or for business well forward. On the other hand, 
the position of the warrant market is weaker, and this is shown in 
the lower prices ruling. Sellers are at 75s. 9d. net cash, buyers 
75s. 8d. There is not, however, much warrant iron to speculate 
upon, and the operations in warrants are very few, and show no 
real indication of the actual position of the market. Makers still 
quote 81s. per ton net f.o.b., and in many cases ask more than that 
price, and feel justified in this position from the fact that they are 
very well sold forward, and the knowledge they have of the for- 
ward requirements of users of steel making iron. Warrant stocks 
stand at 79,665 tons, and makers hold about 25,000 tons. There 
are 35 furnaces in blast, and 31 of these are producing hematite 
iron. the rest being employed on ferro-manganese, spiegeleisen, and 
charcoal iron, the trade in all these classes being very good. Iron 
ore is very firm, and the demand is very good; indeed, raisers 
could sell much more raw material if they could raise it. Prices 
remain firm at 18s. 6d. per ton net at mines, and there is a good 
business doing in the better classes of ore at 23s. perton. There 
are large importations of foreign hematites and of mangani- 
ferous ores for the manufacture of spiegeleisen and ferro-man- 
ganese, 


Steel. 

The steel trade is in a more satisfactory position all round, 
and as a consequence there is less metal in the form of crude iron 
for sale in the open market. The Bessemer department is very 
well supplied with orders for rails, billets, and tin bars, and there 
is every likelihood of a good run of work in these classes. Heavy 
rails are still at £6 15s. per ton net f.o.b., and about 15s. for 
lighter sections above this figure. A few new orders are reported 
in the mild steel department, and the plate mills are now likely to 
be busy for some time to come. Heavy plates are at £7 15s, net 
cash. Merchant steel is only a moderate trade. Briskness is still 
the characteristic of the chilled iron casting trade in this district. 


Shipbuilding and Engineering. 

No further orders are reported for ships at local yards, 
but the outlook is much better than it has been, and there is some 
prospect of new work, at any rate in the mercantile branch. Engi- 
neers are busier in most departments, but the activity in the 
marine shops which was expected has not yet been realised. 
Boilermakers are busy, but not in boilermaking. Their chief work 
at present is in connection with gun mountings. 


Shipping and Coal. 

There was an increase last week in the exports of iron and 
steel from West Coast ports over those of the corresponding week 
of last year of 16,481 tons. The total exports thus to date have 
reached 62,170 tons, an increase on the corresponding period of 
last year of 17,822 tons. Coalis dearer, and coke is now at 30s. 
net at West Coast furnaces, 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 


House Coal. 

Last week, and for several days before, there was some 
talk of house coal rates being easier, owing to the mild and open 
weather. A sharp change to wintry conditions set in this week, 
and at the time of writing the cold is severe. It is not likely, 
therefore, that domestic fuel will be cheaper just yet. In West 
Yorkshire there is a proposal to make another advance of ls., and 
it is stated that should West Yorkshire owners decide on this 
advance, South Yorkshire and other coalowners will follow suit. 
Silkstone coal, good hand-picked, fetches 13s. to 13s. 6d.; seconds, 
10s. 6d. tolls. per ton. Best screened Barnsley thick seam house 
coal, 11s. to 11s, 6d.; secondary qualities, from 10s, to 103. 6d. per 
ton in owners’ wagons at the pits. Household nuts in brisk request, 
quoted up to 8s, 6d. and 9s. per ton at the pits, 


Steam Coai. 


A large tonnage is being sent to Hull and Grimsby for 
shipment, as well as for the use of the steam fishing fleets. The 
exports from Hull for the week ending January 15th, amounted to 
37,176 tons, against 30,758 tons for the corresponding period «f 
last year. From Grimsby, for the week ending January 18th, the 
exports amounted to31,334 tons, compared with 23,046 tons for the 
corresponding week of last year. The new railway contracts in 
respect of one company are in operation at 9s. 6d. per ton, but the 
bulk of the output is still being supplied at the old rate, which is 
1s. per ton less. In several i extra supplies of locomotive 
fuel have had to be purchased in the open market, and the price 
is stated to be 1s. to 1s. 6d. per ton over the current rates running 
to the end of the half-year. In steam coal generally the market 
about absorbs the output, and rates have a hardening tendency. 


Coking Slack, Smudge, and Coke. 

For coking slack and smudge there is an ropeters 
active demand, the market requirements, indeed, being generally 
in excess of the supply. Prices are on the up grade, quotations 
for good brands being from 6s. to 6s. 3d. per ton. The Lancashire 
cotton mills and the West Riding woollen districts take freely in 
ordinary manufacturing fuel, prices ——o 5s. 3d. to 5s. 6d. 
per ton in owners’ wagons at the pits. | smelting coke is in 
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figures reported last week, from 25s, 6d. to 


Iron. 


In the iron market affairs continue very much as formerly 
reported. Official quotations have not been changed since last 
week, but they are practically nominal in respect of Lincolnshire 
and: Derbyshire irons, little business being done beyond immediate 
requirements, and transactions in the open market not being ruled 
by the official figures. In West Coast hematites the price is 90s. 
to 91s. per ton, less 24 per cent. delivered in Sheffield and Rother- 
ham ; t Coast, 81s. to 82s. per ton net; Lincolnshire, No. 3 
foundry, 62s. 6d. per ton; No. 4 foundry, 60s. 6d. per ton ; No. 4 
forge, 59s. 6d. per ton; No. 5 forge, mottled, white, and basic, 
63s. per ton ; rbyshire No. 3 foundry, 65s. per ton; No. 4 
forge, 61s. perton. Bars, £7 15s. to £8 per ton; sheets, £9 10s. 
to £10 per ton. 


The Lighter Industries. 

Varying reports are given of the lighter trades, and work 
appears to be far from evenly distributed: In cutlery the 
Admiralty contracts have been placed with one firm. They com- 

rise about 1800 dozens of table and dessert knives, and a very 
mica weight of ivory will be used in their production, Generally, 
however, the demand for the higher grades of table cutlery is not 
brisk, the requirements being more in the direction of medium and 
ordinary goods. The silver and plating trades are also quiet. In 
the edge-tool departments there is satisfactory employment both 
on home and foreign account. The file trade is very busy, with 
every prospect of good business for some time. 


Ivory, &c. 


The Sheffield trade was largely represen‘ed at the Liver- 
l sales of ivory on the 22nd inst. The catalogues contained 
By tons ivory, against 9} tons at the corresponding period last year. 
There was an active demand, the German and American buyers 
competing keenly against the home trade. For large teeth, 50 lb, 
and over, prices advanced fully £3 per cwt., bangle teeth, £5, and 
scriveloes £2 over last Liverpool sales. Compared with the last 
Antwerp sales, prices are about equal, except teeth for the Indian 
bangle trade, which have gone up about £3 per cwt. In London, 
last week, the mother-o’-pear! shell sales showed a fairly activetrade, 
but the average prices secured were not quite up to November 
values. Large heavy shells suitable for the cutlery trade were in 
good request, and sold rather dearer. 


Colliery Surfacemen’s Wages. 


Representatives of the South Yorkshire Coalowners’ 
Association and the Federation of Colliery Surface Workers met 
in conference at Sheffield on the 18th inst. to consider an applica- 
tion for an advance of wages. An agreement was unanimously 
come toand embodied in a resolution, to the effect that an advance 
of 5 per cent. be paid on the wages of surfacemen other than those 
engaged in the manipulation of coal, from the first making-up day 
in January, and that in future, during the life of the present Con- 
ciliation Board, and, thereafter, until determined by not less than 
three months’ notice on either side, surfacemen’s wages shall rise 
or fall at the rate of three to five, as compared with advances or 
reductions in the wages of colliers. The effect of the present 5 per 
cent. advance is that the wages of surfacemen revert to the 1904 
standard, 


John Brown and Co,, Limited. 

The directors of John Brown and Co., Limited, have 
appointed Mr. Bernard A. Firth deputy-chairman, and Mr. W. H. 
Ellis a director of the company. Mr. Bernard A. Firth, it will be 
remembered, joined the Board of John Brown and Co., Limited, 
on the amalgamation of interests with Messrs. Thomas Firth and 
Sons, Limited, some five years ago. Mr. W. H. Ellis, though a 
new member of the Board, has occupied an important position on 
the staff of John Brown and Co., Limited, for the past twenty 
years, latterly as assistant to the managing director. 








NORTH OF ENGLAND. 


From our own C rrrespondent.) 
poi 


The Trade Situation. 


Tuat the iron and steel industries continue in a flourish- 
ing condition is indicated by the brisk shipments, decreasing 
stocks, and steady improvement in prices of everything but 
Cleveland pig iron. he unsettled quotations for Cleveland 
warrants afford no grounds for believing that the best has been 
experienced, for it is recognised that warrant prices are uncertain 
by reason of the gambling that is going on, and which is facili- 
tated by the large stock of pig iron held in the public stores. 
Everywhere the outlook is most encouraging, yet Cleveland war- 
rants have dropped to 59s, 2d. cash buyers, the lowest that has 
been reported since prices of warrants began to decline. It repre- 
sents a fall of 2s. per ton this month, and of 4s. since the top was 
reached, and this in the face of the best trade that was ever done, 
and of advancing prices in every other branch of the iron and 
steel industries, 


Cleveland Pig Iron. 

The upward movement which has appeared this week in 
the price of Cleveland warrants has led to increased business in 
Cleveland pig iron, and some improvement in the prices asked by 
second hands, who are doing pretty nearly all the selling at present, 
for makers are so fully supplied with orders for execution during 
the next four or five months that they have very little to offer for 
delivery this half-year. Never, — had they such full order 
books, and that causes them to be rather independent—they have 
not been following the erratic fluctuations in the prices of warrants ; 
indeed, most of them will not name any figure at all as their rate 
for early delivery. Not much Cleveland pig iron can be had for 
this quarter’s delivery from any source except the public warrant 
stores. All connected with the pig iron trade have most sanguine 
opinions regarding the future, and expect to see still higher prices. 

e first month in the yearis almostinvariably a quiet period, but this 
month is an exception, for deliveries are extraordinarily brisk, and 
if there is so much doing in the middle of winter, it speaks well for 
the probable state of trade in the spring, when naturally the export 
business is more favourable. The price quoted by second hands 
for No, 3 Cleveland G.M.B. has been as low as 60s, per ton, whereas 
the lowest rate for Cleveland warrants has been 59s. 2d. For a 
long time the latter have been 6d. to 9d. per ton below makers’ 
iron, and the Jatter has been difficult to get even from second 
hands. No. 3 Cleveland G.M.B. is now at 60s. per ton, which 
compares with 63s. 9d., which was the best price reported last 
month. No. 1 is at 61s. 6d., No. 4 foundry at 59s. 3d., and No, 4 
forge at 58s. 6d. per ton. 


Hematite Pig Iron. 

East Coast hematite pig iron is not showing the weak 
tendency that is reported in connection with West Coast iron, but 
of the latter there is a considerable stock in the public warrant 
stores, whereas of East Coast hematite iron none is found in any 
public stores, and, for the matter of that, the makers themselves 
are bare of stock. Thus the East Coast hematite market cannot 
well be disorganised by the operations of speculators, West Coast 
warrants have been down to 77s. 6d. this week, but the general 
price of mixed numbers of East Coast hematite iron has for several 
weeks been kept at 81s. 6d. per ton, and producers to-day will not 
accept less. Odd lots, however, have been supplied by second 
hands at 80s. 6d. per ton, but the brand is not guaranteed. Pro- 
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ducers are so well off. that they have no need to sell. For Rubio 
ore the buyers have to give 24s. per ton, delivered at wharf in the 
Tees or Tyne, but there is not much buying done, for consumers 
are generally well covered already for this half-year. Ore mer- 
chants have the advantage of being called upon to psy reduced 
rates of freight—4s.9d. per ton, Bilbao to Tees, where in the 
— they had to give 5s, 104d., and there are plenty of steamers 
offering. 


American Demands for Pig Iron. 

To those engaged in the pig iron trade of our North-East 
Coast the American demands for Cleveland pig iroa are still 
attracting most attention, though it is more the German demand 
that should be considered, for Germany is taking far more pig iron 
from this district than America is. More inquiry is reported on 
American account, and further sales of considerable quantities are 
reported. The exports to the United States are very large, and 
will probably this nonth be the heaviest of any month on record, 
If all the steamers that are chartered to sail this month get away, 
the exports to America should not be less than 32,000 tous. There 
are four large steamers now in the river ‘lees taking in or 
waiting for their cargoes for the States, but the export is not 
going on fast enough, and it is reported that a steamer 
is to go into the dock at Middlesbrough to take in her 
full cargo of pig iron, the extra cost of which proceeding 
will not be less than 1s, 8d. per ton. On account of, the heavy 
exports the wharves of the ironmasters are blocked with shipping 
in several cases, and there is a talk of ore cargoes b-ing discharged 
in the Middlesbrough Dock, a most ususual proceeding, as extra 
cost is entailed in railway carriage, if nothing else. 


Shipments and Stocks of Pig Iron. 

The export of pig iron from the Cleveland district is 
extraordinarily large this month, and there is no doubt this will be 
the best Januaryonrecord. Never yet hasa shipmentof 100,000 tons 
been reached in the tirst month of the year, but that will be con- 
siderably exceeded this month, and it 1s pretty c.rtain that the 
activity will be maintained for several months, 


Platers’ Dispute Renewed. 

It was only on the 4th inst. that the dispute between the 
shipbuilders on Teessideand at the Hartlepools, which had resulted in 
a ten weeks’ strike, was adjusted. On Monday, the platers at two 
of the Middlesbrough and one of the Stockton yards again came 
out on strike after their first pay. ‘Their grievance was that the 
rates that had been agreed upon would not leave them a reasonable 
wage. Some of the platers alleged that after paying their helpers 
there was only 12s. or 13s, left to themselves for a week’s work. 
The employers have arranged to reconsider the question, and the 
men have accordingly returned to work. 

Coal and Coke. 

‘’he boom in the coal and coke trades is mor@ pronounced 
than ever, demand is even in excess of supply, and prices are 
exceedingly strong —higher than anything which has been reported 
since 1900. \ 


\ 
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NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Foreign Demand for Iron. 

SOME inquiries still come from America for pig iron, but 
these are neither sonumerous nor insistent as they were a short 
time ago. The state of the trade in America has at present a 
striking influence on the market here, and that is not surprising, 
because the main impetus to recent activity in pig iron has come 
from the United States. Last week, some Sober messages 
were received from the other side, and a report came through the 
newspapers that a reduction had been made in prices there; a 
sudden fall of about 1s, per ton in Cleveland warrants on the 
Glasgow market was the immediate response. Within the last 
ten days about 130,000 tons of warrants have changed hands, and 
it may, perhaps, be regarded as remarkable that under the 
pressure of such selling prices have not gone lower. Brokers on 
Change report that they have had a considerable amount of 
prompt buying from outsiders on each reduction in price. The 
German advances are at the moment somewhat stronger than 
those from the States. 


Home Demand for Pig Iron. 

[t is a present feature of the iron trade that the demand 
on the part of home consumers for raw iron is noticeably limited. 
We are probably not justified in concluding from this fact that the 
home manufacture is becoming depressed. Rather may we find 
the explanation mainly in the present weakness of nig iron, leading 
consumers to think that they may be able to purchase for future 
wants as they arise at lower prices. The ironmasters can afford to 
be indifferent in the meantime, because they are well supplied 
with orders, a large proportion of which was plaved some time ago 
for shipment abroad. Very nearly one-half the current pig iron 
shipments from Scotland is going to the United States, 


Fresh Inquiry for Basic Iron. 

There has just arisen an interesting demand from A:erica 
for basic iron, and this, it is hoped, may develop. Hitherto, ore 
makers of this quality have been engaged mainly in the work of 
meeting the requirements of home manufacturers. Indeed, the 
production of structural steel from basic pigs has been largely in 
the hands of manufacturers of that class of pig iron, the weekly 
production of which, in Scotland, amounts to about 1800 tons. 
There is no saying to what extent this amount might be increased 
were the makers called upon to meet a steady foreign demand. 


The Warrant Market. 

The Glasgow pig iron market was irregular at the open- 
ing this week in consequence of the smart fall in price that took 
place at the end of last week on the report of lower American 
prices. Some recovery followed the intimation of cheaper money 
in Germany, but there is a want of firmness in the market, and 
quotations move unsteadily. Business has been done in Cleveland 
warrants from 59s, 3d. to 59s. 64d. cash, at 59s. 9}d. to 60s. one 
month, and at 60s, 5d, for delivery in three months. 


Hematite Pig Iron. 

It is reported that within the last few days America has 
been purchasing moderate quantities of Cumberland hematite, and 
this class of iron has been done in our market at 76s. 74d. cash 
and 77s, 2d. for delivery in one month. Merchants still quote 
Scotch hematite at former prices. 


Values of Scotch Makers’ Iron. 

While the warrant market has been fluctuating, the 
values of Scotch makers’ brands are weil maintained. G.M.B., 
No. 1, is quoted at Glasgow 73s.; No. 8, 70s.; Govan and Monk- 
land, Nos. 1, 74s.; Nos. 3, 70s.; Carnbroe, No. 1, 76s.; No. 3, 
72s.; Clyde, No. 1, 778.; No. 3, 72s.; Gartsherrie and Calder, 
Nos. 1, 77s. 6d.; Nos. 3, 72s. 6d.; Langloan, No. 1, 79s.; No. 3, 
74s.; Summerlee, No. 1, 80s.; No. 3, 75s.; Coltness, No. 1, 86s.; 
No, 8, 73s. 6d.; Glengarnock, at Ardrossan, No. 1, 78s.; No. 3, 
738.; Eglinton, at Ardrossan or Troon, No. 1, 73s.; No. 3, 70s.; 
Dalmellington, at Ayr, No. 1, 75s.; No. 3, 70s.; Shotts, at Leith, 
No, 1, 77s. 6d.; No. 3, 72s. 6d.; Carron, at Grangemouth, 
No, 1, 8ls.; No. 3, 74s. per ton. 





Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 12,714 tons, compared with 4947 in the corre- 
sponding week of last year. There was despatched to the United 
States 4840 tons, South America 380, India 210, Australia 203, 
France 80, Italy 3025, Germany 10, Holland 120, China and Japan 
275, other countries 45, the coastwise shipments being 30:6 tons, 
against 3045 in the same week of last year. Thearrivals of Cleve- 
land pig iron at Grangemouth were 9606 tons, being 629 more than 
in the corresponding week. Bftas 


Finished Iron and Steel. 

The home demand for finished iron has since the beginning 
of the year proved somewhat disappointing, but the export 
business, on the other hand, appears to be improving. The steel 
makers are in a position to keep their works running steadily on 
former contracts, but new business is not so plentiful as could be 
desired. It is reported that merchants have been selling material 
about 5s. below the current makers’ prices, 


Shipbuilding Orders. 

It is reported that the Canadian Pacific Railway has 
decided to place with Clyde builders an order for the construction 
of two first-class express passenger steamers, to attain a speed of 
23 knots an hour. 


The Coal Trade. 

The coal trade is well employed in all its departments. 
The past week’s coal shipments from the Scottish ports amounted 
to 256,892 tons, compared with 182,196 in the preceding week, 
and 225,661 tons in the corresponding week of last year. The 
current demand for shipping coal is active, and prices are firm. 
Steam coal is quoted at Glasgow harbour 10s. 6d. to 10s. 9d.; 
ell, 1ls. to 11s. 6d.; and splint, 12s. per ton. Household coal for 
home use and manufacturing qualities meet with a steady demand 
at former prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Cardiff Coal Market. 

THE coal trade remains in a very firm condition, and 
sellers are confident that they have not yet reached top prices. 
The Admiralty have taken, and are continuing to take, large 
quantities of coal, and this has had the etfect of strengthening the 
market, ‘here is very little free coal about, and stems are difficult 
to arrange for anything like promptshipment ; indeed, so filled up 
are the colliery books, that one coal exporter told me on ’Change 
at the beginning of the week that he could not buy any of three 
coals he required until the second half of February. March stems 
are also filling up, aud it looks as if prices are bound to go even 
better than they are at present. I am given to understand i hat 
17s. has been refused for best coal to cover the year. Dry coals 
are in full demand, and 17s. has been asked and obtained for 
February shipment. 


The South Wales Ports. 

The trade of the ports generally continuesto show great 
improvement, and present indications are that the figures of 1906 
will be greatly exceeded by those of 1907. The export for the week 
ended January 18th, coal, coke, and patent fuel, amounted to 542,616 
tons, an increase of 111,000 tons over corresponding period of last 
year. I take these figures from the Customs returns. Cardiff 
exported 348,456 tons coal, 753 coke, 6638 patent fuel, Genoa 
taking eight cargoes of 31,000 tons and River Plate eight cargoes. 
305,000 tons. Newport shipped 72,315 tons coal, 1100 coke, 2040 
patent fuel, Naples, with three cargoes of 120,000 tons, being 
chief customer. Swansea exported 60,000 tons coal, 150 coke, 
15,050 patent fuel, Rouen taking nine cargoes of coal amounting 
to just over 11,000 tons. Port Talbot shipped 34,924 tons coal and 
2200 tons fuel, Genoa being chief buyer. 


Pitwood. 
The Bristol Channel ports imported last week 33,000 tons. 
Prices fallen in consequence. Present figures about 20s, Cardiff 
and Newport. 


Latest Coal Quotations. 

On ’Change, Cardiff, this week the following were the 
ruling prices :—Best steam coal, 17s. 6d. to 18s.; best seconds, 17s 
to 17s. 3d.; seconds, lds. 9d. to 16s, 6d.; drys, 16s. 3d. to 16s. 6d.; 
best washed nuts, ]4s, 6d. to 15s. 6d.; seconds, 13s, 6d. to 14s.; 
best washed peas, 12s. to 13s.; seconds, lls. to 12s.; very best 
smalls, 10s. 9d. to 11s, 3d.; best ordinaries, 10s. to 10s. 6d.; 
seconds, 9s 6d. to 10s.; inferiors, 8s. to 9s. Monmouthshire semi- 
bituminous coal: Best large, 16s. 9d. to 17s.; best ordinaries, 
16s, 3d. to 16s. 6d.; seconds, 15s, 3d. to 15s. 9d. Hcuse coal: 
Best, 18s. 6d to 19s.; best ordinaries, 16s. to 17s.; seconds and 
other kinds, 14s, to 15s.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 
13s. 6d. to 14s. 3d.; gmalls, 11s. to 11s. 6d.; No. 2 Khondda, 14s. 6d. 
to 14s. 9d.; through, 10s, 3d. to 10s. 9d.; smalls, 8s. 6d. to 9s. 
Patent fuel, 16s. to 17s. Coke: Furnace, 22s, to 25s.; foundry, 
28s to 35s. Anthracite, Swansea quotations :—Strong demand ; 
greater than can be met. Best malting, 20s. to 21s.; seconds, 17s. 
to 17s. 9d.; big vein, 16s. to 16s. 6d.; red vein, 12s. 9d. to 13s.; 
machine-made cobbles, 19s. 6d. to 20s.; nuts, 23s. to 24s.; peas, 
14s. 6d. to 15s, 6d.; rubbly culm, 6s. 9d. to 7s. 3d.; duff, 5s. 6d. to 
5s. 9d. Swansea quotes best steam, 16s. 9d. to 17s. 6d.; bunkers, 
12s, 6d. to 13s.; small, 8s. 6d. to 9s.; No. 3 Rhondda, 18s. to 19s. 


The Coal Outlook. 
The docks this week are very well filled, and coal is 
coming to hand better ; in fact, une of the leading Monmouthshire 
collieries had a record output for the past week. 


Freights. 

Freights for anything like prompt shipment have been 
very much easier ; it has been found impossible to charter several 
steamers that were expected to load this week. In conversation 
with one of the leading brokers on Change he told me that two 
boats he had been working had to go to the East Coast to load, as 
he had quite failed to find a suitable freight owing to difficulty in 
arranging loading. For backward shipment, however, rates are 
well maintained, and it is expected that an improvement will soon 
take place. The present price of bunkers adversely affects ship- 
owners who have not already made their arrangements. Several 
owners who deferred purchasing their bunkers until their steamers 
were in dock had great difficulty in buyirg, and only by paying 
high prices. 


The Iron and Steel Trade. 

The first important consignment of steel rails since the | 
holidays left Cardiff at the beginning of the week for Kurrachee. 
It totalled 2550 tons, Iron and steel trades are very busy. The 
large works have been occupied on heavy rails for India, small 
quantities for home, and, fish-plates. Furnaces busy ; Bessemer 
giving good results. Demolition of No. 7 at Dowlais nearly com- 

leted, and site preparing for extensions and new plant. Very 
arge imports of iron ore are coming in. Cardiff imported last 
week 13,500, Newport 12,100, Port Talbot 2000 tons. Swansea 
1850 tons pig, 1000 tons scrap steel, 1600 tons calamine, and 
600 tons blende ore. Bombay is sending large quantities of man- 
anese ore to Wales, Antwerp several cargoes of billets, 

orkington two cargoes of steel bars to Newport, and 
quantities of pig iron are coming from Harrington and other 





quarters; one small cargo of wire rods from France, and 
several of scrap steel and old rails, all indicating that Wales 
is considered a good dumping ground tor all kinds of “‘ waste.” 
Lianelly Harbour Board reports a temporary fall off in December. 
At Llanelly R. Thomas and Co, are laying down three new furnaces 
at their steel works. At Blaenavon there is satisfactory develop- 
ment, and in the Swansea Valley the demand for steel bars has 
quite exceeded supply. Swansea Metal Exchange quotations this 
week. atre:—Pig iron: Bessemer mixed numbers, 76s. 44d.; 
Middlesbrough, 59s. 8d.; Scotch, 66s, Welsh hematite, 86s. to 

d.d. ‘Bessemer steel bars, £6 5s. to £6 7s. 6d. Steel rails 
firm, same as last week. Iron ore, Newport and Cardiff: Rubio, 
at ei to 23s.; Tafna, 23s. 6d. to 28s. 9d.; Almeria, 22s. 6d. to 

2s. 9d. : 


Tin-plates. 

Firtnness of prices continues. Second-hand parcels are 
easier, but no likelihood of lower figures for best. The position of 
the trade, says an authority, is exceptionally strong. Stocks here 
and in the States being low, spring demands will clear ages deal, 
Mills are in full drive. Prices, ordinary plates: semer, 
15s. J$d.; Siemens, 15s, 3d. Last week shipments were 87,243 
boxes; receipts from works, 87,210; present stock, 101,378 
boxes. Loading for Batoum going on. Swansea quotes block 
tin, £192 10s.; lead, £20 ; copper, £107 ; spelter, £26 15s. 


Iroa Mines of the Forest of Dean. 

It is stated that efforts are being made to restart iron- 
making in the Forest of Dean. At some places, such as Lydney, 
iron bar, tin-plate, &c., still flourishes, but evidently the idea is to 
re-work the old mines, both the argillaceous and the hematite ; but 
whether this is feasible, or likely to pay, may be open to doubt, 
The Romans obtained a good deal of their hematite from that 
district, and this was sent to Bristol for the use of artificers. To 
this day large quantities of iron cinders remain, and pay well for 
working up, a good percentage of iron remaining from the Roman 
time. As regards the argillaceous ores from the coal measures, 
if these can be found to pay there is a great extent in 
Wales which would soon be developed. Authorities, I may add, 
do not favour the belief of a resort to argillaceous ores or their 
being used to any great extent. At present there is a small 
demand in the Midlands, which is met from the Welsh collieries. 


The French Syndicate in Wales. 

It is reported in the Swansea district that the negotia- 
tions between the French Syndicate and the owners of Cae Duke 
and two other collieries have been brought to a satisfactory ending. 
Arrangements also for acquiring two or three in the Pontardawe 
neighbourhood are proceeding. . 


Coventry Applying for Welsh Water. 

A Bill is to be applied for in the coming session autho- 
rising Birmingham to sell Coventrya million gallons daily of water 
from the Elan Valley. Estimated payment is to be, I hear, 
£50,000 annually. A large aqueduct is to be constructed, with 
other works, at a cost of £81,00U. 


Colliers to Demand Increased Wages. 

At the time of my despatch the question of an advance of 
wages to be applied for had not been decided, as regards the sum, 
but on Saturday the men are to meet and formulate the demand. 
The meeting of the Conciliation Board will be on the Ist, when the 
demand will be put in; and on the 10th February the Board is 
expected to decide. Mr. Thos. Richards, general secretary, writes 
to local authorities denying that he has fixed the amount to be 
asked at so low a figure as 24. 








LAUNCHES AND TRIAL TRIPS. 


O. A. KNUDSEN, steel screw steamer ; built by Craig, Taylor 
and Co.; to the order of M. Knut Knutsen ; dimensions, 352ft., 
5lft. by 25ft. 1hin.; engines, triple-expansion, 244in., 40in., 66in. 
by 45in., pressure 1801b; constructed by John Dickinson and 
Son, Limited; a speed of 114 knots was attained ; trial trip, 
January 8th, 

IRMINGHAM, passenger and cargo; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Great Central 
Railway Company ; dimensions, 282ft., 41ft. by 21ft. Gin.; engines, 
three Parsons turbines; constructed by Wallsend Slipway and 
Engineering Company ; a mean speed of 18-3 knots over a period 
of six hours was attained ; trial trip, January 11th. 

De GREVE, steamer; built by Blyth Shipbuilding Company, 
Limited ; to the order of an Amsterdam firm ; dimensions, 343ft., 
47ft. 3in. by 24ft. 5in.; to carry grain and timber ; engines, triple- 
expansion, 24in., 38in., 64in. by 42in.; constructed by North- 
Eastern Marine Engineering Company; a good speed was 
obtained, and all passed off satisfactorily ; trial trip, January 21st. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Lieutenants: Bertram Knott, Albemarle, vice Evans ; 
B. W. Knott, to the Albemarle ; J. F. Goldsmith, to the Hannibal, 
on completing ; J. E. G@}Cunningham, to the Argyll. 

Chief Artiticer Engineer: Amos Nicholls, Leda, vice Rice. 

Engineer Sub-lieutenant: R, C. Hugill, to the Hannibal, on 
completing. : 











ConTRACTS.—Messrs, R. Laidlaw and Son, of Glasgow, have con- 
tracted to supply 670 tons of 3in. to 12in. cast iron pipes for 
£3744 to the Corporation of Glasgow.—An order has been placed 
with Messrs. Johnson and Phillips, Limited, for supplying and 
erecting cables and boxes for the coaling jetty at Southampton 
Docks.—A mong the orders recently received by the Brush Electri- 
cal Engineering Company, Limited, is one for nineteen com- 
pletely equipped tramcars and overhead line equipment from the 
Accrington Corporation, and one for twenty-eight cars and trucks 
for Shanghai. 

BLack SMOKE AND THE TRAINING OF STOKERS.—Evidence 
which the Coal Smoke Abatement Society has obtained in the 
course of its investigations has conclusively established the fact 
that a large proportion of the smoke emitted from factory chimneys 
is the result of inefficient stoking. The Coal Smoke Abatement 
Society has been able to arrange with the Governors of the Borough 
Polytechnie, Institute for the holding of a special course of lectures 
and demonstrations upon the ‘‘ Training and Work of Stokers.” 
The course will comprise about twelve lectures, which will be, 

iven under the direction of Mr. W. H. Booth, assisted by Mr. W. 

. Hildred, and will embrace special lectures to be given by Dr. 
S. Rideal, D.Sc., F.1.C., and Mr. R. S. Richards and others, 
Practical demonstrations will also be given, and visits arranged to 
central lighting stations and other large works where various types 
of mechanical stokers are in use. The Coal Smoke Abatement 
So:iety will offer certificates for competition amongst stokers 
attending the classes. The opening meeting, to which members 
of the public were invited, took place at the Borough Polytechnic 
on Wolacsday last, the 23rd inst., at 8.30 p.m., when Commander 
W. P. Caborne, C.B., delivered a lecture upon the importance of 
good stoking from the standpoint of the manufacturer, stoker; and 
community, 











RE, 


JAN. 25, 1907 


THE ENGINEER 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rhenish-Westphalian Iron Industry. 

THE activity in the pig iron trade is very strong, and 
increasing, and output is heavier than before, yet it fails to satisfy 
consumers, and English pig iron had to be bought at M. 81 to M. 82 

.t., free Ruhrort. The Diisseldorf Pig Iron Convention is reported 
have sold the entire product of iron for the first two quarters of 
this year, and to have stopped further sales for the present. Prices 
on the scrap iron market have stiffened perceptibly, but as the 
supplies are heavy, an official advance in quotations could not be 
carried. The semi-finished steel works are engaged to their 
fullest capacity ; to the vigorous inland demand has been added a 
very lively request from abroad, but the Steel Convention is only 
selling rather limited quantities, and the prices realised are often 
higher than inland quotations—at least in cases where special 
sorts have been required. Iron bars have been in good demand, 
foreign consumption being specially brisk; higher prices are 
willingly paid. Bars in basic are in vigorous call, output going 
into immediate consumption. For best sorts, Martin quality, 
M. 160 p.t. are paid, lighter sorts realising M. 150 to M. 155 p.t. As 
the spring building season is expected to be a very animated one. 
dealers and consumers are placing orders freely for girders, and 
the plate market is also showing unwonted briskness. The ship- 
building establishments require large lots, and to the boiler- 
making and construction shops heavy quantities are constantly 
being sold at remunerative prices. Sales in wire rods are brisk at 
the raised prices of M. 150 p.t. to M.155 pt., output being dis- 
posed of till the middle of the year. The Union of Solingen Steel 
and Cutlery Manufacturers have, in consequence of the rising 
wn for raw material, informed their customers that quotations 
or all sorts of pocket and penknives will meet with an advance of 
123 per cent., while the prices for all other articles of the Solingen 
make will be raised 10 percent. The advances are to come into 
~~ at once. The Siegerland rivet makers raised theirquotations 

. 10 p.t. 


Locomotive Orders in Silesia. 


Business all round has been most satisfactory, and pro- 
spects are encouraging on the Silesian iron market. The locomo- 
tive and wagon factories, as well as the construction shops and 
railworks, are vigorously employed in executing the winter con- 
tracts given them by the State Railways. In order to be able to 
deliver these orders within the time stipulated, a number of the 
shops have had to refuse other contracts, and they have also been 
compelled to limit their foreign trade, which was developing satis- 
factorily at fair quotations, 


The Hohenzollern Blast Furnace Works. 


The daily output of the first blast furnace of the works is 
estimated at 180 tons per day; an ironfoundry, as well as a steel 
works and a rolling mill, are to be connected with the works, 


The German Coal Market. 

Demand for coal and coke continues the same as before, so 
does the inability of the Coal Syndicate fully to satisy consumers. 
and the northern districts, therefore, are more dependent than 
ever on English supplies, although the freight will come to 4s. per 
ton. The steady increase in the import of English coal is shown 
by a statement of the Hamburg coal firm Blumenfeld, which was 
published in the Frankfurter Zeitung ;— 


Westphalian coal. English coal. 
Tons. 


5 Tons. 
nn Ce Oe 2,770,000 
a en oo oo Agee 2,690 000 


On the Silesian coal market a strong activity prevails, and similar 
accounts are given of the Rhenish-Westphalian coal industry. 
Quotations are exceedingly stiff, consumers paying almost any price 
to secure supplies. 


The Iron Market in Austria. 

A slight abatement in activity could be noticed last week, 
due principally to stock-taking and repairing at the works, only 
here and there demand has actually been less lively than before. 
In Hungary the position of the iron trade is reported to be favour- 
able; especially the wagon factories are strongly occupied, orders 
for 15,000 goods wagons having recently been given out. The deli- 
very of the order, which was divided among five shops, has to take 
place during the period from the beginning of May to June 39th of 
the present year. The coal market in Austria-Hungary and in 
Bohemia is strong and active, while a marked tendency for higher 
prices has been shown, 


Firmness Increases on the Belgian Iron Market. 


A few weeks ago only some special articles had been ad- 
vanced in price, but now a general improvement is reported, and 
at almost all the iron and steel works good activity is insured till the 
end of the second quarter. Steel bars are stiff at 175f. p.t. f.o.b. 
Antwerp ; iron bars stand at 167-50f. to 170f. p.t.; for girders the 
export quotation of 148-75t. p.t. is generally quoted ; and common 
plates are, on an average, realising 185-25f. p.t. The home quota- 
tion for girders is 155f. p.t. Consumption for coal is heavy, and 
increasing in Belgium. The cold weather caused a considerable 
rise in the demand for house fuel, and deliveries are active. 
Quotations move upwards. Dry coal rose from 9-25f. to 13f. p.t., 
while steam coal advanced from 11f. to 12s, and 15f. p.t. 


Iron and Coal in France. 

AW the iron and steel works in France are well provided 
with Government and private orders, and will be kept well 
engaged for some time. Higher prices are willingly paid for fuel 
of — description on the French coal market, demand remaining 
active, 








AMERICAN NOTES. 
(From our own Correspondent.) 


PHILADELPHIA, January 9th, 1907. 


THE past week has been unusually quiet, and very little new 
business has been placed in crude iron, but a great deal of busi- 
ness is in sight and awaiting the pleasure of the furnace com- 
panies. The chief demand at the present time is for forge iron, 
and a good many mills are willing to place orders for delivery of 
forge during the second and some mills the third quarter of the 
year. A good many of the larger furnace companies are either 
unable or unwilling to enter into contracts for delivery three to 
six months hence. One reason for the hesitancy on the part of 
the larger consumers is the high level which prices have reached, 
and a suspicion or opinion that before they will be under a neces- 
sity of again buying that prices will have declined somewhat. At 
least a good many of the larger consumers are willing to take 
their chances, especially on forge and foundry irons, but they are 
not willing to take any chances on basic, because of the extra 
ordinary pressure for that product. The consumers of iron who 
have placed their orders within the past three months are en- 
deavouring to obtain as much of the iron as possible for the pur- 
= of accumulating it against ibilities of obstructed traffic 

uring the next two months. present dulness in the iron 
situation will probably continue for two or three weeks until con- 
ditions settle. In other branches of the steel industry activity 
prevails, but not to the extent of a month or two ago. 

The American Bridge C—- transacted business during the 
} ast year amounting to 660, tons, and with recently added 





capacity that company will be able to turn out 750,000 tons 
during the current year. The steel pe mills have also added 
to their producing capacity, ially in the Pittsburg district, 
and it is believed that there will be very little difficulty in filling 
sixty-day orders throughout the current year. 

The Carnegie Steel Company has secured orders during the 
past week for 25,000 tons of rails in standard sections, and their 
agents here report a large volume of business in sight. There are 
inquiries on the market at the present time for T rails, and orders 
are expected by the Pennsylvania mills in a very few days. The 
orders for structural material are coming in every day, as nearly 
all of the railroads have recently determined upon improvements 
in bridges and other work involving structural material. 

The outlook for the iron trade is extremely encouraging, but 
the high prices and the possibility of still higher prices is having a 
more or less discouraging effect in certain quarters. The hard- 
ware industry is very actively engaged in filling orders for spring 
and summer deliveries. Many of the larger hardware establish- 
ments have increased their capacity, especially in the line of 
builders’ hardware. The coke market is very active, and con- 
sumers are covering their requirements as far ahead as next June. 
Very little iron ore is selling. The coming season’s output of 
standard ores is pretty well sold up. There is an abundance of 
silicious ores, which are not much in demand. There is a scarcity 
of Jabour at the mines, but this difficulty will be overcome long 
before the opening of the shipping season. 








CATALOGUES, 


Hopeson, WRIGHT AND Woop, Pellon-lane.—No, 22 list of 
multipolar protected type dynamos. 

S A. Warp anv Co, Broad-street-lane, Sheffield.—lllustrated 
circular giving a very clear sectional illustration of Ward’s metallic 
packing. 

W. GerHArDI, Ludenscheid, Westphalia.—Illustrated catalogue 
of machinery and appliances for making wire, rods, tubes, sheets, 
and rolling mill mechanism. The illustrations are very clearly 
produced. oy 

SrmpLex ConpDurts LiMiTED, Garrison-lane, Birmingham.—In 
the eighth edition of this firm’s annual catalogue the producers 
have made every effort to make all prices and illustrations as clear 
as possible. Its contents include light gauge conduits and fittings 
for socket junctions. 

E. M. Bowpen’s Patents SYNDICATE, Limited, Baldwin’s- 
gardens, Holborn, London.—Illustrated catalogue of levers and 
fittings used in the application of the Bowden patent wire 
mechanism. The numerous applications to which this ingenious 
apparatus iseffectively applied are well indicated in this publication. 


THOMAS ROBINSON AND SON, Limited, Railway Works, Roch- 


dale.—Section 3 of this firm’s new woodworking catalogue is |- 


devoted to standard types of machines for re-sawing deals and 
flitches into boards, and also for cross-cutting work. There are 
over 60 pages of admirable illustrations and clear, large letter- 
press. 

THE HorsFALL Destructor Company, Limited, Whitehall- 
road, Leeds.—A new ‘ Destructor” catalogue sent by this firm 
gives particulars of some of the destructor plants which it has 
erected, tests carried out on sams, 21d generalinformation. There 
are also particulars concerning «linker crushers, mortar mills, and 
many other useful types of auxiliary plant. 

WitttAM Bosy, Salisbury House, London Wall.—We have 
received from Mr. Boby his latest catalogue, which describes his 
‘‘Simplex” water softener. This machine differs considerably 
from his detartariser, and cream of lime is used as the reagent. 


| The machine has no valves, the chemicals being added in their 


correct proportion by means of a specially constructed “‘ tippler.” 


Str W. G. ARMSTRONG, WHITWORTH AND Co., Limited, Man- 
chester.—The second edition of this firm’s 1906 catalogue of hand- 
screwing apparatus contains, in addition to the information given 
in the first edition regarding interchangeability and the action of 
three-die stocks, contains tabular information regarding the stan- 
dard dimensions of thiscompany’staps. Thereis also other matter 
of interest to users of this class of apparatus. 


METALLIC MANUFACTURING CoMPANy, Limited, Ardrossan, 
N.B.—Catalogue of metallic joints and metallic pump valves of 
numerous descriptions. The packing consists of metal rings, 
oblongs, and squares, cut from very thin sheets of brass, and cor- 
rugated. It is for the purpose of being placed in the joints, with 
oxeloid manganesite paste, in the joining together of metal pipes 
= other metal articles, thus making the joints steam and water- 
tight. 

JOHN SMITH AND Co., Grove Works, Carshalton.—A pamphlet 
received from this firm deals with an automatic rotary sewage 
screen for the removal of coarse matter from crude sewage. We 
are informed that one of these machines has been fixed at the 
Malvern sewage works, A greatadvantage claimed for this system 
of screening sewage is that the apparatus can usually be driven by 
the flow of the sewage itself actuating a small water-wheel, although 
in some cases, as at Liversedge, it is more convenient to drive from 
existing shafting. 

AMERICAN LOCOMOTIVE CompPANY, 111, Broadway, New York.— 
The fifth of the series of pamphlets which is being issued by the 
American Locomotive Company has recently been published. This 
pamphlet is devoted toten-wheel type locomotives weighing less than 
150,000 Ib., and will be followed shortly by another presenting the 
heavier designs of this type. The pamphlet illustrates and 
describes twenty-one different designs of ten-wheel locomotives, 
ranging in weight from 64,000 1b. to 150.0001b., and adapted to 
a variety of road and service conditions. This series now includes 
pamphlets on the Atlantic, Pacific, Consolidation, and Ten-whee 
types, and copies of these may be had upon request. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE ANTI-ATTRITION METAL Company, Limited, has removed to 
50, Cannon-street, E.C., to which all future communications 
should be addressed, and not to the works as hitherto. 


Mgssrs. Fr. GEBAUER, manufacturers of mining machinery and 
pumping plants, have given their agency for London and the Colo- 
nies to Messrs, H. F. Crohn and Co., Balfour House, Finsbury- 
pavement, E.C. 


Messrs. PILLEY AND Co., of Eldon-street House, E.C., inform 
us that they have been appointed sole representatives in London 
and the South of England for the Railway and General Engineering 
Company, Limited, of Nottingham. 

Messrs. DAVIDSON AND Co., Limited, of Belfast, announce that, 
owing to the increasing requirements of their busi in Scotland, 
they have been compelled to take larger and more commodious 
offices in Glasgow. After February Ist the address of their 
branch office in that city will be 53, Bothwell-street. 














ALMANACS, DIARIES, &c., FOR 1907. 


ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
— ba. ee ot if North-Western 

ilway Com ani ebys, Limi icester, are among 
the latest deals te ated us Peitefal wall oalendars, ; 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 





When ani tion is i from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Offce Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C , at 8d, each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the rptance of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 














STEAM ENGINES AND BOILERS. 


26,785. December 22nd, 1905.—IMPROVEMENTS IN FURNACES FOR 
Steam Borers, Ernest W. Fraser, 2, The Shrubberies, 
George-lane, Woodford, Essex. 

This invention relates to furnaces for boilers of the Babcock 
type, and its object is to obtain more perfect combustion in them. 
For this purpose an arch or partition is fitted extending from the 
front almost.to the back of the furnace between the fire-bars and 
the tubes, and above this a second arch or partition extending 
from the back towards the front. so that the products of combus- 
tion rise between the end of the first partition and the back of the 
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furnace, and are then directed towards the front more or less 
horizontally between the two partitions. The back of the furnace 
is in the form of a hollow bridge supplying heated air, which 
mixes with the products of combustion near the point at which 
they pass between the two partitions. There are two figures. 
Fig. 1 is a vertical section of a Babcock boiler modified according 
to this invention. a is the fire door and } are the fire-bars ; c and 
d are the front and rear arches or partitions ; ¢ is a hollow bridge in 
the form of a regeaerator ; and f is a pipe supplying gas to be 
burnt in the bridge to which air is admitted from the ashpit or by 
the pipes 4. The inner ends of the arches ¢c and d may be per- 
forated so as to provide greater surface.— December 28th, 1906. 


26,799. December 22nd, 1905.—IMPROVEMENTS IN OR RELATING 
TO APPARATUS ¥OR SCALING OR CLEANING BOILER TUBES 
AND THE LIKE, Frederick A. Wilmott, Charles W. Cobon, 
and John Driscoll, all of 26-34, Rotherhithe-street, London, 
S.E 


This invention has for its object to provide apparatus by which 
a hammering action may be applied to a cleaning tool for the pur- 
pose of advancing it through the tube or for forcing it backward. 
According to this invention a sliding connection is introduced be- 
tween the tool or cutter and the rod by which the tool is carried. 
The tool may be of varied construction, and may be guided by 
various means, but is propelled by the hammer-like action of the 
carrying rod produced by reciprocating the latter by hand, so 
that it strikes and advances the tool as it reaches the hmit of the 
movement permitted to the rod by the sliding connection.. There 
are four figures. Fig. 2 shows a carrying rod with a cylindrical 
box fixed to one end of it and an extension sliding therein, and 
having secured at the front end the spiral tool which is employed 
after the first tool has been driven through the boiler tube. <A isa 
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tool made from a strip of steel twisted to form a quick-thread 
spiral and having notches A! therein, the edge A? of each of which 
forms a cutting edge. In the plurality of cutting edges A%, each 
edge js in a plane that is perpendicular to the axis of the tool, and 
the edges succeed each other in the length thereof as shown. 
They all face the direction in which the tool is propelled along the 
tube, so that they cut only in that direction—that is to say, the 
direction in which the arrow-head points. Moreover, the metal in 
rear of each edge is so formed as to lie lengthwise of the tool. 
The edge of the spiral between the notches serves to guide the 
tool by bearing against the inside of the tube X, in which it is 
used, and they have no tendency to cut the face of that interior. 
The end of the tool is preferably chisel-shaped with a double- 
edged leading portion A? A%, which in the example illustrated is 
V-shaped, and clears the way for the action of the cutter edges A%, 
B is a jaw in which the tool A is secured by a pin ©. The tool is 
free to have a slight amount of motion about the axis of the pin C 
to one side or to the other of the centre line of the rod, for it is 
not a tight fit in the jaw. D is a box on the end of the tool-sup- 
porting rod L, The jaw B has a cylindrical extension B® with an 
enlargement B! on its inner end, and as the cylindrical extension 
isa sliding fit in the outer end D! of the box D, the head or en- 
largement B! prevents the extension BY from being withdrawn 
from the box. If the box is moved sharply towards the tool the 
leading end D! of the box strikes —- against the rear face 
of the jaw B, and the toolisforced forward. If it is drawn rapid] 
in the other direction the leading end D! of the box comes bac! 
and strikes a blow against the enlargement B!, which blow is 
transmitted to the tool in a direction the reverse of that in which 
it was previously propelled.— December 28th, 1906. 


INTERNAL COMBUSTION ENGINES. 


23,127. November 10th, 1905.—IMPROVEMENTS IN APPARATUS 
FOR GENERATING AND StToRING Propucts oF COMBUSTION 
UNDER PRESSURE, Thomas H. Cole, 54, Margate-road, 
Southsea. 








In this invention the g products of bustion from » 
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motor, termed the primary motor, are rendered avvilable for use 
as motive fluid in the secondary motor, adapted to be worked: by 
an elastic fluid under pressure. There are four figures. Fig. 1 is 
a side elevation of the primary moter. Each cylinder 1 has asingle- 
acting piston 2, the inden being set with their axes intersect- 
ing one another perpendicularly at the axis of the crank shaft. 
Each piston has a stroke of varying length, the piston, on the com- 
pression stroke, stopping short of the rear end of the cylinder, so es 
to leave the necessary space for the compressed explosive charge, 
and, on the exhaust stroke, being brought as near as is practicable 
tothe cylinder cover. A periodic variation in the length of the 
stroke is effected by a corresponding variation in the effective 
throw of the crank. Upon the crank pin 4 a pair of excentrics 
4¢ 4> are mounted, to turn side by side as one, the two connecting- 
rods 3 working, not directly upon the crank, but each upon the 
corresponding excentric 4¢ or 4%, whose throw corresponds to the 
required difference between the lengths of the compression and 
exhaust strokes of the piston. One of the connecting-rods 3 is 
forked, the corresponding excentric 4» being duplicated at opposite 
sides of the other excentric 4%. The piston 2 is at the end of its 
exhaust stroke, at which moment the clearance behind is at a 
minimum. ‘The dotted line x-x indicates the position of the rear 





end of the piston at the termination of the compression stroke. 
The fuel inlet valve 12 works automatically. The communication 
between each cylinder and the reservoir is controlled by a valve or 
valves, acting automatically, and is effected by means of a pair of 
lift valves 15 16, opening in opposite directions. The valve 16 has 
a stem 18 fitted to work as a sleeve upon the stem 19 of the inner 
valve 15, the stem passing through a stuffing-box 20 on the outer 
end of the stem 18, which works through a guide 21 and stuffing- 
box 22 carried by the cover 23. The end of the spindle 19 is pressed 
by a lever 26, fulcrumed at 27, and actuated through a tappet-rod 
- 28 by means of a cam 29 fast on a shaft 30, the latter being rotated 
from the crank shaft 5 by means of gear wheels et such speed as to 
cause the valve 15 to be held open during approximately the whole 
of the exhaust stroke of the piston.* The valve 15 being held open 
during the exhaust stroke, the valve 16, which during usually the 
greater part of the exhaust stroke will be held closed by the pres- 
sure within the reservoir, will open under the pressure within the 
cylinder when it begins to exceed that in the reservoir, and so will 
rmit the escape of the products of combustion from the cylinder. 
‘rom the reservoir 14 a pipe leads to the secondary motor.— 


December 19th, 1906. 


GAS PRODUCERS. 


6935. March 22nd, 1906. — IMPROVEMENTS RELATING TO Gas 
GENERATORS, Victor Sepulchre, 123, Ruede Lille, Paris, France. 
—Date under International Convention, 25th March, 1905. 

This invention has for its object a blast gas generator :—(1) For 
the production, in a closed receptacle, with combustibles of all 
kinds, coal, coke, lignite, peat, and in particular with the waste of 
those combustibles which are but little utilisable, or utilisable with 
difficulty of gases adapted for all purposes; (2) for the ready 
recuperation of new sub-products obtained by the fusion in the 
form of matts separate from the other gangues, of the sulphides 
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or other charged metallic compounds. With pyritic combustibles 
this gas generator produces protosulphide of iron—FeS—directly. 
In certain cases the metallic compounds may become the principal 
products and the gas accessory product. ‘There is one figure, a 
vertical axial section. The shaft a of the gas generator supported 
by columns } comprises a crucible ¢ with fore-hearth ; above this 
crucible a cylindrical or slightly conical part d or hearth ; then 
another conical part ¢ flared outwardly upwards forming the 
boshes, the upper part a forming the shaft of the furnace. The 
distillation retort enters this shaft, which thus presents the profile 





of a blast furnace, this retort being toristituted by two ‘concentric 
envelopes, one cylindro-conical g-h, and the other bi-conical 7-7. 
The envelope j is poised on a block 71 of the form shown, the cross 
bar 7? being afterwards passed through the outer envelope g, the 
part i and the block 71. The retort is suspended from the cover & 
of the generator by means of ponent dete rods m held upon the 
cover & by nuts x, and attached by their lower extremities to an 
annular cup 0 fitted to the exterior of the retort. This arrange- 
ment permits of exactly regulating the depth to which the retort 
should be caused to enter. The cup o makes with a cylindrical 
flange p attached to the cover of the gas generator a tight joint 
intended for isolating the interior of the retort from the space 4 
comprised between this retort and the shaft a, and through which 
the’useful gases pass before issuing through the opening f. The 
central opening of the generator is closed by a charging hopper of 
the double cup-and-cone system, presenting the two fixed hoppers 
r and s and the two movable cones ¢ u capable of separate opera- 
tion. A tapping hole w is situated at the side. There are also 
two rows of twyers, one « at the base, and the other y at the upper 
part of the hearth d, and one or more communication pipes z for 
taking the distillation gases, or return’ng them into the boshes ¢ 
through the twyers y. In this case a Koerting or other blower /is 
arranged upon the pipe z. Air and steam may be injected’ through 
the upper row of twyers y, as in other gas generators.— Decembre 
28th, 1906. 


RAILWAYS AND TRAMWAYS. 


25,955. December 13th, 1905. —-IMPROVEMENTS RELATING TO 
SIGNALLING ON RatLways, Charles M. Jacobs, St. Cuthberts, 
Alexandra-road, Reading ; and Robert J. Insell, 17, Russell- 
street, Readi-g. 

In this invention a signalling device is used on railways, wherein 

a lever carried by the train is operated by a ramp on the line at 
each signalling position for the purpose of opening an electric cir- 
cuit on the train to give a danger signal. hen the line is clear 
the signalman connects a conductor on the ramp with the battery 
in his cabin. As the train passes over the ramp the conductor 
becomes, through the lever carried by the train, a part of a 
second circuit carried by the train, which is thus closed. The 
current in this"circuit restrains the danger signal, which other- 
wise would have been given, and at the same time operates an all- 
right signal. When this signalling device is to be adopted on a 
single line of railway, it is desirable that trains going in one 
direction should receive ho signal at all at certain ramps, these 
ramps being supplied merely for signalling trains going in the 
other direction. There are two figures. Fig. 1 is a side elevation 
of a part of a locomotive provided with signalling devices mod'- 
fied for use when the locomotive is running on a single line. In 
the circuit of the battery a carried by the locomotive are an 
electro-magnet } and aswitche. The armature }! of the electro- 
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magnet is «arried by a Jever not shown that controls the valve of 
the locomotive whistle, and when the magnet b is energised, as is 
normally the case, it retains the armature to keep the valve 
closed. The arm c! of the switch c is operated by a lever d in 
whose path, as the train travels, is a ramp e. When the lever 
rides up the ramp it is lifted sufficiently to move the arm ¢! off 
the contacts of the switch c, whereby the circuit of battery a is 
broken, the magnet b is de-energised, and the lever carrying the 
armature 6! falls to open the valve of the whistle. The lever dis 
insulated from the mass of the locomotive, and the ramp e carries 
along its whole length an electric conductor e!, which can be 
connected by the signalman with either the positive pole of one 
battery or the negative pole of another battery. The circuit isin 
either case completed through the lever d, an electro-magnet /, 
the frame of the locomotive and earth. The armature /! of the 
magnet fis also carried by the lever, which controls the valve of 
the whistle. It will be obvious, therefore, that whenever the 
conductor e! is connected with either of the batteries, the magnet 
fis energised, and the armature /! is retained, so that the whistle 
does not sound even though the circuit of battery a be broken at 
switch c, The circuit that includes electro-magnet f is branched 
at f°, and in the branch is inserted a polarised relay g, whose 
tongue e can complete at contact g? the circuit of a ostery h 
carried by the locomotive, which circuit includes an electric bell i. 
When the signalman connects the positive pole of one battery 
with the conductor el, the direction of the current through the 
polarised relay g is such that the tongue g! turns away from the 
contact g?, and the bell, which is the all-right signal, is not 
sounded. On the other hand, when the signalman connects the 
negative pole of the other battery with the conductor ¢!, the 
tongue g! touches the contact g?, and the bell is sounded. The 
signalman has it in his power therefore (1) to give the danger 
signal by not connecting either battery with conductor e! ; (2) to 
restrain the danger signal without giving the all-right signal by 
connecting one battery with the conductor e! ; or (8) to restrain 
the danger signal and give the all-right signal by con ecting the 
other battery with conductor e!,—December 19th, 1906. 


ORDNANCE. 


3097. February 8th, 1906.—IMPROVEMENTS RELATING TO SIGHT- 
ING APPARATUS FOR ORDNANCE, Lieutenant Arthur T. Daw- 
son, R.N., and George T. Buckham, both of Vickers, Sons and 
7 Limited, 32, Victoria-street, Westminster, London, 


This invention relates to sighting apparatus for ordnance, and 
more particularly to that class of ordnance which is intended for 
indirect firing at high angles of elevation, such as howitzers. The 
object of this invention is to provide a sighting attachment in 
which the sight shall be free from excessive vibration, in which 
large guiding surfaces shall exist to keep the sight in correct 





alignment with the gun, and in which the raising of the sight 
line shall be effected nearly in a vertical direction. There are 
four figures. Fig. 1 is a side elevation of a howitzer provides 
with the sight attachment. A is the howitzer, B the cradle in 
which it recoils, C the trail. DD are the carriage wheels, and 
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Fig.1. 


E is the sighting apparatus. The said attachment comprises 
a bracket e, which is fixed at each end to the buffer frame or to 
some other part of the mounting that partakes of both the eleva- 
tion and training movements of the gun, and which has formed on 
ita broad slide e. In combination with this bracket is a sight- 
pillar ¢2 provided with a long base e accurately fitted to the slide 
on the bracket, and provided with a clamping bolt, having at one 
end a handle ¢ and screw nut ¢, and at the other end a lug.— 
December 28th, 1906. r - 


TIRES. 


18,672. September 15th, 1905.—AN IMPROVED MATERIAL FOR 

UsE IN CONNECTION WITH ELAstTic TIRES FOR VEHICLES, 
Gaston P. L. Colin, 14, Rue Marte!, Paris, France.—- Date under 
International Convention, March 1st, 1905. 

This invention relates to products applicable for use in connec- 
tion with the tires of vehicle wheels to replace the air in the air 
tubes, consisting of viscous material—such as gelatine, which ma 
or may not be hardened by known processes, viscosine, &c.—hold- 
ing in suspension microscopic globules of air of capillary dimen- 
sions, of which the quantity has been fixed at a certain point in 
the operation. These globules of air, obtained either by beating 
up viscous materials with air or a gas, or by passing air or a gas 
in a state of division through the mass in the first degree of 
viscosity, give a final predetermined elasticity to the system. 
Their production and their dimensions are fixed at the desired 
moment, either by submitting the material to ebdullition and 
stopping this ebullition at a predetermined moment, or by a com- 
bination of the two mezns. In this manner the viscous material 
attains a measurable amount of elasticity during the course of the 
operation, this elasticity being proportioned to the weight, to-the 
speed of the vehicle, the thickness of the tire, &c. In introduc- 
ing the visco-elastic material so prepared into the air chambers 
of the pneumatic tires in general use, one obtains a tire containing 
a material enclosing in itself a gas in a state of extreme division in 
such a manner that, in the event of a burst or slit or of the 
puncture of a foreign body into the body of the tire so produced, 
only the infinitely small quantities of gas escape which are in the 
immediate track of the puncture, the material retaining all the 
other portions of gas isolated from each other and divided 
eocndant its mass.— December 28th, 1906. 


MISCELLANEOUS. 


26,974. December 27th, 1905.—AN IMPROVED LIMIT GAUGE WITH 
INTERCHANGEABLE MEASURING CHEEKS, Louis C. Woerner, 
17-20, Huttenstrasse, Berlin, Germany. 

This invention relates to limit gauges of the class wherein 
removable and interchangeable gauge Sinko or points are used, 
and it has for its object to improve the construction of such 
gauges. ,There are five figures. Fig. 1 shows in side view 
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double-jaw gauge suitable for use with spindles or shafts of small’ 
diameter. The limit gauge shown consists of a gauge body a of 
the usual double-jaw form. The ends a! are ground to receive 
the measuring cheeks b, which are preferably made of steel, and 
are each provided with a cylindrical pin c, which fits into a corre- 
sponding hole or opening e in the body of the gauge. The pin c 
may be screwed at d for the reception of the nut f. The outer 
measuring surfaces are ground down to the size determined for 
the cheeks b, so that, after the cheeks have been fitted into the 
body of the gauge, the desired space will be left between the jaws. 
When the cheeks } have been fitted into the body of the gauge 
they are securely held in place therein by screwing up the nuts /. 
— December 28th, 1906. 
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At the resumed inquest on the 7th of January, on 
the two men killed by the explosion of a thermal storage 
tank or drum at the works of the South Metropolitan 
Electric Light and Power Company at Greenwich, on 
December 20th, the jury returned the only verdict possible 
. under the circumstances—accidental death. Catastrophes 
of this kind will remain accidents till we know far more 
about steel than we do at the moment. The drum was 
nearly new, it was made by a firm with a fine reputation, 
of steel bought from good makers. There is no sug- 
gestion that it was worked improperly. Yet it developed 
a crack after it had been in use but afew months, and 
during the very time that the defect, which was not 
regarded as very serious, was under examination, it 
exploded. It is satisfactory to know that the Board of 
Trade is carrying out an exhaustive inquiry into the 
cause of the failure, and until we have its report, 
little more is to be said. Two observations, -however, 
may be made. The first is that the bending, of mild 
steel—it was near a curve in the plate that the fracture 
took place—creates weak spots under circumstances 
which are not yet fully recognised; and secondly, that 
no crack in a steel plate is insignificant. The tiniest flaw 
may spread with disastrous rapidity, even under normal 
working condition. 





Although the propulsion of an Atlantic liner by gas 
power may be still very remote, we are coming daily 
nearer to the marine gas engine for ships of moderate 
power. An indication of the progress the matter is 
making is to be found in the fact that our learned societies 
are beginning seriously to discuss it. Last year it 
attracted a good deal of attention at the Institution of 
Naval Architects, and only within the last few days two 
notable papers have been read, the first at the Institution 
of Civil Engineers by an engineer with great knowledge 
of the requirements of marine engines—Mr. J. T. Milton, of 
Lloyds’ Register ; and the second by Mr. A. Vennel Coster, 
of Manchester, who has both marine engineering and gas 
engineering experience, before the Manchester Associa- 
tion of Engineers. Mr. Milton in his paper, of which a 
brief abstract will be found in our issue of January 25th, 
devoted most of his time to the advocacy of a Clerk cycle 
engine with an independent compressor driven at con- 
stant speed by its own gas engine. That he has not fully 
grasped the difficulties of making an engine on these lines 
was shown by Mr. Dugald Clerk, whose knowledge of 
them is, of course, unsurpassed; but since the engine 
would get over many equally great difficulties, the proposal 
deserves the consideration of gas engine builders. Mr. 
Coster, on the other hand, will have nothing but the Otto 
cycle in single-acting engines, and he proposes to get his 
speed control by using three screw shafts, each driven by 
six cylinders ; that appears to be a sound and practicable 
suggestion. Mr. Coster has a little more to say about the 
producer itself than Mr. Milton, but both authors speak 
as if there was little difficulty about the gas. As a matter 
of fact, the producer is still the stumbling-block, and 
until one has been designed which will use bituminous 
coal without trouble, the large marine gas engine, with all 
its economy of space and fuel, will remain as far off as 
ever. 


That things at the moment are not going well with the 
Metropolitan Railway was quite evident when Sir Charles 
McLaren addressed the half-yearly meeting of share- 
holders on Thursday, January 24th. The number of 
passengers carried is increasing, but the profits are.“ very 
much not so.” This appears to be due in part to the com- 
petition of motor omnibuses—a competition which Sir 
Charles considered very unfair, because the omnibuses 
had not to support roads and stations of theirown. But 
it is clear that, although the conditions might have been 
worse had no change been made, the electrification of 
the line has not been followed by the marked financial 
success which was anticipated. That the trains now 
work well cannot be questioned. Over a thousand are 
run every day with but little trouble, and the cost of 
generating current at Neasden appears to be on the 
decline. But other unexpected expenses have to be met. 
One of these is the curious fact that the rails wear out 
with astonishing rapidity. The precise cause is yet in 
some doubt, but it appears to be due either to the 
curves having been incorrectly laid, or to the wheel 
base of the coaches being too rigid. On the curves 
the tables have been worn away to a remarkable 
amount. The Central London Railway appears to 
be meeting with a similar difficulty. No doubt the 
increased traffic has something to do with it, and 
the high speed of starting and stopping must take 
its share of responsibility. The ‘question is one which is 
receiving the attention of the engineers, and harder rails 


are to be laid. We doubt if any rail can be made 


sufficiently hard to meet the wear that is going on, and 
probabiy the design of the rolling stock will demand 





attention before any marked. improvement—if any is 
possible—is made. The fact has been. observed in 
ordinary railway service that the metals in a tunnel wear 
out faster than those in the open. Various reasons 
for this phenomenon are adduced, amongst them that the 
atmosphere is frequently damp and sometimes acid. It 
would be interesting to know if the experience of the 
Metropolitan and District railways confirms this obser- 
vation. 


One of the most interesting papers read for some time 
before the Institution of Electrical Engineers was that 
by Mr. J. Swinburne, on the “ New Incandescent Lamps.” 
Our readers will be in all the better position fully to 
appreciate this paper by reason of the series of articles 
on the same subject which appeared recently in our own 
columns.* One of the difficulties in finding a metallic 
substitute for the carbon filament is that only metals of 
very high melting point are available. Further than 
this, many of the metals which are suitable cannot be 
drawn into wire, and other methods of manufacturing 
the fine conducting thread have to be sought for. There 
is but little doubt that in time to come we shall have 
lamps which will be readily and cheaply produced, 
and which will have an efficiency much in advance 
of that of the common electric incandescent lamp. 
Already a considerably higher efficiency has been obtained, 
and there appears to be no adequate reason why, when 
methods of making are improved, this’ efficiency should 
not be even greater than it is now. The cost of the new 
lamps still remains high, but it is fully to be expected 
that it will, in the course of time, be reduced. There is 
one thing which cannot but be regretted, and that is that 
this new departure has not had its origin in this country. 
However, we may hope that in future this stigma may 
be withdrawn. History has not been wanting in instances 
of how we have allowed foreign nations to outstrip us 
at first, but have finally overtaken them and gone in 
front. 


In these days when energy and electricity are sub- 
stances there seems nothing anomalous in preventing 
their exportation, and the decision of a Government 
official to introduce into the Canadian Parliament a Bill 
which will render it impossible. to sell current outside 
the Dominion unless a licence to do so has been obtained, 
seems the most natural thing in the world. It is 
understood that the payment for the licence will be 
made so high that, practically speaking, it will be com- 
mercially impossible to. send current out. of the country 
at a remunerative figure. The provisions of the ‘Bill, 
however, are not quite so drastic as the foregoing would 
seem to indicate, for if a company can prove that it is 
supplying Canadians with current to a reasonable extent, 
it may he exempted from paying the duty on current. sent 
abroad. It cannot be wondered at that some steps should 
be taken to prevent the United States from reaping the 
whole benefit from this huge source of natural power. It 
would appear that hitherto there has been nothing to 
prevent American capitalists from registering a company 
in Canada, which should have for its sole object the pro- 
duction of electric power for the falls on the Canadian 
side, for exclusive use in the States. 


Not so very long ago a voltage of 20,000 was looked 
upon with considerable awe. In the last ten years, how- 
ever, pressures have risen considerably. A voltage of 
150,000 has been talked of for the transmission of the 
energy of the falls of the Zambesi over the 600 to 700 
miles separating it from the Rand. Such a pressure as 
this, however, has not up to now been attempted—as far 
as we know—in any butlaboratory experiments. Indeed, 
there are few cases where 60,000 volts has been exceeded 
in a commercial undertaking. One of these is on the 
transmission line supplying power to the Grand Rapids- 
Muskegon Inter-urban Electrical Railway line. Up till 
recently this line was worked at 60,000 volts. It was 
considered advisable to raise this . voltage if possible, 
and first of all an increase to 66,000 was tried. As 
everything went well with this pressure for some six 
months it was, a short time ago, decided still further to 
raise it to 69,000 volts, at which pressure it is now 
successfully working. 


London is indulging in a new form of ambulance. Our 
authorities have frequently been blamed for their back- 
wardness in supplying adequate means for the speedy 
removal of persons who have met with serious accidents 
to the nearest hospital. Cities abroad: have been quoted 
as instances of the forwardness of foreigners and the 
tardiness of London. Other cities in this country even 
have been in front of the capital. But by the end of 
last month an electric motor ambulance was to have 
been ready for service.’ At first this. ambulance is to be 
kept at a temporary station in the neighbourhood of 
_.* Tux Exorvege, December.7th, 14th, 21st, arid 28th, 1906. 








St. Bartholemew’s Hospital, and call-boxes, to the number 
of some fifty-two, so we understand, are to be in direct 
coramunication by telephone with this station. These 
call-boxes will be situated at the principal points of duty 
of the City police, and the constables will be provided 
with keys to the boxes. The ambulance will, like a fire- 
engine, be ready to start off immediately. on receipt of a 
call. -The first ambulance will be given a good trial— 
motor cars and omnibuses will no doubt be happy to pro- . 
vide the victims—and if the system is found satisfactory 
three more of these motor vehicles are to be; put: to, 
work. For the ‘future therefore the electrical engineer: — 
who slips upon an orange peel will, at any rate, have the 
satisfaction of feeling that he is carried to the ae in 
a vehicle of his own devising. 


For some weeks past the faite of the Boultham bore, near | 
Lincoln, has been. in the balance, but after careful con- . 
sideration the waterworks: committee have decided to . 
try if the New Red Sandstone at a lower level than 
that at present reached—2015ft. from the surface—will . 
yield a water fit for domestic use: In- the: meantime the 
Corporation have not been idle. The waterworks 
engineer on his appointment eighteen months ago 
strongly recommended that everything possible— within 
reasonable limits as to cost—should be done to render 
the supply to the city from the existing sources perfectly 
safe and satisfactory, so that in the event of the Boultham 
bore proving a failure, either for quantity or quality, the 
great expense of carting drinking water, and the general 
distrust of the water supply by the citizens and cutsiders, 
should be done away with. This was all the more 
important as a completely new scheme of water supply 
for Lincoln will take from two to three years to compiete, 
and it cannot, of course, be entered upon until the result 
of the Boultham bore is known definitely. This unfor- 
tunate borehole has had an eventful history. It had, in 
November, 1908, been taken down to a depth of 860ft. 
from the surface when the boring tool broke and stuck 
It was not recovered till April, 1905, and only then by 
taking a 9ft. shaft, which it was intended only to sink to 
400ft., down to a total depth of 862ft. This, however, 
will, now that it has been decided to go deeper than the 
2015ft., be of all the greater advantage. We trust that 
the final efforts now being made may be crowned with 
success. 


The eighth report of the Alloys Research Committee 
which was presented at. the meeting of the Institution of 
Mechanical Engineers on January 18th is a document 
interesting, but of little industrial value. Whilst copper 
is advancing towards £110 per ton, alloys containing 
90 per cent. of it, and possessing no superiority over steel 
save their incorrodibility under certain conditions, are not 
likely to command a large market. Indeed, all the market 
there is for this alloy is already filled, for the only metals 
out of the group of fourteen with which the research was : 
carried out which are of any value are the familiar 
aluminium bronzes containing from 10 to 12 per cent. of 
aluminium. Possibly, however, the attention that is now 
called to this really remarkable metal, which has all the 
properties of good steel, may result in some new uses 
being found for it, uses, that is, in which its high price 
would not be an insurmountable objection. . As a result. 
of its lack of industrial utility the report is actually very - 
academical and, unfortunately, like. much: of several : 
other reports by the same committee, it passes the com- 
prehension of the bulk of the members of the Institution 
of Mechanical Engineers. Many excellent microphoto- 
graphs of copper aluminium alloys are‘given in the report, 
but it is doubtful if they interest the mechanical engineer 
even as much as the section of'a cabbage stalk interests ‘ 
a market gardener. That is, of course, not a sound reason 
for not making them ; but sometimes the practical man 
is prone to think that a little more discrimination might 
be made in research work. Is it, for example, worth 
while carrying out a complete investigation on alloys 
which are shown at an early stage to be valueless ? 


If the stigma under which the student of mechanical. 
flight has laboured since the days of Icarus has not yet. 
wholly disappeared, it is being rapidly effaced. Engi- 
neers—real engineers—are beginning to lend their 
support to the conquest of the air without .shame- 
facedness, and .soon one will be able to-\say that 
he is a believer in mechanical flight without at dnce- 
being dubbed “crank.” A new association: is to. 
be formed ‘on novel lines. It is to be supported. 
by eminent people who desire to see Britain in the fore- 
front of the development of the flying machine; these 
people are to give money and time to the encouragement 
of invention and the prosecution of’ experiments, and 
they are to expect nothing in return. The Hon. C. A. 
Parsons is already enrolled amongst the supporters of 
this. philanthropic: society, ‘and Major-General Baden- 
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Powell is, of course, one of its most energetic members. 
With it also are several motor car engineers—can they 
be altogether disinterested ?—and several people pro- 
minent in the aéronautical world. The secretary of this 
novel institution published on 24th inst. a memorandum 
—a feeler to see what amount of support might be ex- 
pected, and it is as yet too soon to say what the outcome 
will be. The difficulties in the way of such an institu- 
tion are obvious ; its effectiveness, on the other hand, is 
far less clear. With all the sympathy in the world for its 
objects, we are not persuaded that a blatantly self- 
interested society or company would not do more good. 


The lamentable earthquake which occurred at King- 
ston, Jamaica, is too fresh in everyone’s memory to need 
more than just a passing comment. It was certainly one of 
the most destructive earthquakes of recent years, though, 
apparently, as far as actual movement of the earth is 
concerned, the magnitude was small compared to those 
either at San Francisco or Valparaiso. However, the 
calamity is severe enough, and would have been worse 
had not the most rigorous and timely measures been 
taken to stamp out the fires which started almost directly 
after the first shock was felt. Shocks of minor intensity 
were experienced for days after the main earthquake, and 
did more or less damage, but at the time of writing none 
had taken place for some three days, and there is therefore 
some ground for hoping that no further trouble is to be 
anticipated. 


During a debate on the budget in the French Chamber 
of Deputies last month, the Minister of Public Works 
made an announcement which is causing a good deal of 
uneasiness in Switzerland, where it was believed that the 
construction of the Simplon Tunnel had secured for the 
railways in that country a monopoly of the transit 
between north-west Europe and the East. The Simplon 
is diverting so much of the transcontinental traffic from 
the French to the Swiss and German lines that our neigh- 
bours hoped to avoid the evil by driving a tunnel through 
the Faucille and connecting up Lons-le-Saulnier with 
Geneva. Seeing that Switzerland would benefit from 
this new enterprise, the French Government expected 
that the Federal Government would bear a part of the 
expense. Geneva was ready and willing to contribute to 
the cost of the tunnel, but Berne procrastinated, and fail- 
ing to get a definite reply, France came to the conclusion 
that the Federal Government had made up its mind to 
carry out works for providing a more direct connection 
between the Simplon and the German railway system 
whereby the Faucille Tunnel, if constructed, would be 
utterly ruined. France, therefore, finds herself with the 
only alternative of carrying out the great undertaking 
which was so strongly recommended by the late Minister 
of Public Works, that is to say, the tunnelling of Mont 
Blane. This is the only possible way of competing with 
the Simplon. The present Minister has officially stated 
that surveys are to be made for the Mont Blanc Tunnel, 
and in view of the urgency of this work, if the French 
railways are to preserve the transcontinental traffic, 
there is no doubt thet the undertaking will be putin hand 
as soon as possible. Seeing that it will provide the 
shortest and quickest route between England and Brin- 
disi, there is some ground for the fears of the Swiss that 
the costly Simplon Tunnel] will eventually find a serious 
rival in Mont Blanc. 


The scrutineers have examined the Channel Tunnel 
Bill and endorsed it. It will, therefore, go up for first 
reading, and the tide of discussion, which for the moment 
has ebbed, will, no doubt, flow more violently than before. 
It has, indeed, been a fruitless discussion. Our environ- 
ment has changed but little in the twenty years that have 
elapsed since the Duke of Cambridge and Sir Garnet 
Wolseley spoke in no equivocal terms of the danger of 
destroying our insularity, and no fact which a careful 
historian would not discount has arisen to remove the 
liabilities under which the completion of a tunnel would 
lay us. That the tunnel can be constructed no one 
doubts. More difficult feats have been executed, and 
unless some unforeseen obstacle lies in the path the work 
would be little if at all more difficult than the piercing of 
the Simplon. It is possible, too, that means for blocking 
or flooding the tunnel might be found, but when all is 
said and done, there remains the fact that we should 
destroy a bulwark,.we should make a rat hole through 
a dyke, and we know not then what flood might over- 
power us. The Defence Committee has reported against 
the building of the tunnel, and we do not think the Bill 
will get past its second reading. The question is a 
national one, but it comes home especially to Londoners, 
The scheme will be enormously expensive, the prelimi- 
nary costs will run into who knows what thousands; 
there is, the promoters say, a prospect of profit; the 
Bill is contentious. Do we not know the fascination 
such qualities have for our great municipal body? Will 





it resist temptation ; will it be able to hold aloof? We 
earnestly hope, whilst we are filled with misgiving, that 
the magnitude of the scheme will not prove another 
candle to the County Council moth! 


The case against the tunnel is enforced in a symposium 
which Sir James Knowles—whose active opposition to 
the scheme many years ago will be remembered—prints 
in the Nineteenth Century for February. Of the powerful 
support which is given to the military opponents of the 
scheme we need not speak, but we may notice that Sir 
John Wolfe Barry calls attention to some of the engineer- 
ing difficulties that the work would present. If, for 
example—and the contingency, in spite of the best 
geological opinion to the contrary, cannot be regarded as 
impossible—a fissure in the chalk under the sea were 
encountered, no human being could work under the 
enormous water pressure that would be developed. There 
may not be—the probability is that there are not—any such 
important fissures, but until the full-sized tunnel is made. 
no one can say with certainty that such a fissure does 
not exist. Sir John concludes by advocating the Channel 
ferry, which would fulfil almost all that the Channel 
Tunnel could provide at a very small part of the cost, 
and would do all that the tunnel could do in uniting the 
two countries and increasing the interchange of traffic, 
with a more certain financial return, and without 
raising the grave military questions which a tunnel 
would present. 


Southampton has at last gained an object at which it 
has been aiming for many years. By its industry and 
progress—in which its debt to the London and South- 
Western Railway can never be estimated—it has at 
length been able to induce one of our great lines of 
passenger steamers to use it as one of its home ports. 
In the early part of the month shipping and railway 
circles were surprised by the announcement that the 
White Star Line had decided to transfer its fast Trans- 
atlantic service from Liverpool to Southampton, including 
the four fastest vessels of their fleet, the Oceanic, 
Majestic, Teutonic, and Adriatic. Following on this 
announcement came the statement, widely circulated in 
the Press, that the London and South-Western Railway 
Company had decided to construct a new dock at South- 
ampton. This statement was a little premature, as the 
proposals had not at the time been definitely adopted by 
the directors. We are, however, informed that, subject 
to the conclusion of satisfactory agreements on points 
of detail with the Southampton Harbour Board and the 
municipality, the company has definitely decided to con- 
struct a new wet dock on the vacant reclaimed marsh 
land lying between the Trafalgar dry dock and the 
Empress Dock. The dock will have a water area of 
15} acres and measure 1650ft. in length and 400ft. in width. 
The most remarkable feature of the work is the proposed 
depth, 40ft. at low water. Only a few years ago we were 
accustomed to regard 30ft. as the utmost depth dock 
designers were called upon to provide for the accommoda- 
tion of the largest vessels built, and even in prospect. 
The dock will be the deepest, we believe, of any in 
Europe, and the South-Western directors, in determining 
upon this dimension, will make adequate provision for 
the requirements of the largest class of Transatlantic 
shipping for years to come. 


The virtual completion of the great Isthmian railway 
and harbour works in Southern Mexico, which we describe 
fully in the present issue, forms a prominent milestone 
in the history of the progress of Mexico. Since General 
Porfirio Diaz assumed the presidency of the Republic in 
1884 the history of the country has been one of continual 
and increasing prosperity. Railways have been con- 
structed connecting all important centres in the country 
with the United States and the coast, and large exten- 
sions of the system, especially on the Pacific side, are in 
progress. Splendid and well-planned harbours have, in 
the past ten or fifteen years, been constructed at Tam- 
pico, Mazatalan, Vera Cruz, and Coatzacoaléos. The 
avowed object of the Isthmian railway and its terminal 
ports is to secure a large share of the freight traffic 
between the Atlantic and Pacific Oceans which is now 
carried around Cape Horn or through the Straits of 
Magellan, and by the various transcontinental railways 
between North American Atlantic and Pacific ports. But 
at the time when the reconstruction of the railway and the 
provision of terminal facilities were finally undertaken— 
1898—there seemed little prospect of the Panama Canal 
being completed. Now, however, the conditions are 
meterially changed. There is every likelihood of a 
navigable waterway being opened in less than fifteen 
years, or at most twenty years, and it is questionable 
whether the railway will then be able to secure sufficient 
freight traffic in competition with the Canal to pay a fair 
return on the large capital outlay already expenjed and 





yet needed fully to complete the works. Leaving out of 
reckoning the large sums spent by the Government 
on the construction of the railway prior to the Pearson 
régime, the cost of the works when finally complete wil] 
not fall far short of ten millions sterling. Whether the 
Government, with Messrs. Pearson and Son as partners 
so far as the working of the line is concerned, would have 
faced this outlay had the completion of the Panama Canal 
been within measurable distance when they embarked on 
the undertaking, is a matter of doubt. Itis, by the way, in. 
teresting to note that nearly three centuries ago, Cortez, ag 
soon as he obtained a footing in the capital of the Aztecs, 
planned and carried out the construction of a military 
road between Coatzacoaleos and the Pacific. So 
impressed was he with the importance of the isthmus, 
that he urged upon Charles V. of Spain the advisability 
of making it the route to Cathay. 


The visit, a few days ago, of the Swansea Harbour 
Trust to the New Dock has brought into fuller publicity 
this great undertaking. The new dock works, which are 
being vigorously carried out by Messrs. Topham, Jones, 
and Railton, are of large extent; 400 acres are enclosed 
by a sea wall of a mile and three-quarters. Of this 
68 acres are devoted to the King’s Dock, with the 
usual adjuncts for timber floats, &c. The contract 
entered into was for £796,000, and there are to 
be put into the new dock 440,000 cubic yards of 
stone hearting, 105,000 cubic yards of sand backing, 
270,000 cubic feet of granite ashlar, 30,000 cubic 
feet of local dressed stone, 75,000 tons of Portland 
cement, 280,000 cubic feet of timber for permanent work, 
and 4,300,000 bricks. The number of men in steady work 
up to the present has been limited to 1400, but when the 
weather opens this is expected to necessitate 3000 hands. 
The work of excavation is expected to reach 3 million 
cubic yards ; and length of the lock willbe 875ft. The time 
limit is to be two years from next June, and as coal and 
fuel exports last year were 150,000 tons more than in the 


| preceding year, little doubt is entertained but that the 


foresight of the promoters will be well vindicated. Swan- 
sea, the Great Western Railway Company, and Llanelly 
are all making preparations for the enormous develop. 
ment of the great anthracite coalfield, which is only a 
question of time, and these preparations are as certain to 
be needed as were the arrangements for the development 
of the bituminous coal seams of Monmouthshire, and for 
the steam coal measures of Glamorgan. 


Undaunted by the certainty of a financial disaster 
should its scheme receive sanction, the London County 
Council on Tuesday last decided, by 77 votes to 34, to 
proceed with the promotion of its Electricity Supply Bill. 
This Bill, it will be remembered, seeks for powers to 
enable the County Council to obtain a monopoly for the 
supply of electricity, not only to the County of London, 
but also to portions of Essex, Kent, Surrey, and Middle- 
sex, the operations to cover an area of some 451 square 
miles. The sums of money involved are first of all over 
£4,000,000 on the erection of a generating station and the 
laying of distributing mains, &c., and later on nearly 
£20,000,000 to be sunk in purchasing existing under- 
takings. Never was a more hare-brained scheme evolved 
from the minds of even the most venturesome of com- 
pany promoters; never was ruin courted more cheerfully. 
Such an undertaking needs the utmost skill of the most 
experienced to give it a chance of success, and where 
among the ranks of the present Council are we to find 
anyone capable of carrying through the proposal with 
anything but certain loss to the ratepayers ? 


An interesting letter signed by the Secretary of the 
Engineering Standards Committee and written at the 
express permission of Sir John Wolfe Barry appears in 
our correspondence columns to-day. The president of 
the Standards Committee endorses our remarks last week 
on the dangers which attend standardisation when it is 
carried to extremes, and points out that his committee 
have carefully provided against the crystallisation which 
occurs if the standards of one year are maintained indefi- 
nitely. In their report last year they say, “ With a view 
to avoiding anything like stereotyping practice, the Main 
Committee have decided that each Sectional Com- 
mittee shall have an opportunity at least once a year 
of considering whether any revisions are desirable in the 
specifications published by them.” This is an excellent 
regulation, and it is excellent to know that it is no dead 
letter or empty rule. Already the specification for marine 
boiiers has been once revised, and no less than four sub- 
committees are at the present time reconsidering their 
specifications in view of developments that have taken 
place. Standardisation carried out on these lines leaves 
nothing to be desired. 
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THE TEHUANTEPEC RAILWAY AND TEBR-|and Panama are respectively 8274 miles and 9071 miles. | hands of a syndicate, the principal member of which 


MINAL PORTS. 


|The average saving in distance by the Tehuantepec 
|route over Panama for traffic between Europe and 


In our last issue we referred to the formal opening of | Atlantic ports of the United States and the Pacific is | 


the Tehuantepec Railway by the President of the | about 1250 miles. Against this saving in mileage has to 
Republic of Mexico—General Porfirio Diaz— on the 28rd of | be placed the cost of transhipment of cargo and trans- 
January. We are now able to give our readers a descrip- | port across the Isthmus, while on the credit side again | 
tion of the railway and the terminal harbours at Salina we have the canal dues which will be charged at | 


|was the Hon. C. S. Stanhope. Mr. Stanhope sub- 
sequently completed the work himself, the line being 
first opened in 1894. Up to that date the total sum 
expended by the Mexican Government on the undertaking 


| amounted to over £3,500,000. 


The Government then came into possession of a railway 
extending from ocean to ocean, but unadapted for heavy 


Cruz and Coatzacoaleos. 
The Isthmus of Tehuantepec.—The 
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Fig. 2—SALINA CRUZ HARBOUR 


Tehuantepec is situated in the southern part of Mexico, 
in the provinces of Oaxaca and Vera Cruz. It lies 
between the parallels of 16 deg. N. and 18deg. N.and in the 
longitude 95deg. W. The distance between Coatzacoal- 
cos, on the Gulf of Mexico, and Salina Cruz, the Pacific 
terminal, is about 125 miles, but the actual length of 
line is 189 miles. That portion of the Isthmus lying on 
the Gulf side is comparatively low lying, but the Pacific 
coast is fringed by the Sierra Madre range, the descent 
from which to the sea is comparatively abrupt. A sharp 
depression in the range, at Chivela, where the elevation is 
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| Panama when that waterway is completed. Which of the | traffic, and without terminal facilities of harbour works 


Isthmus of | two routes will prove the cheaper in the long run is a! at either end, and for some years little or no use was 
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Fig. 3-COATZACOALCOS HARBOUR 


question for the shipowners, time, and experience to | made of the line. 
decide. At all events, the railway route has a considerable | In 1898 the Government entered into a contiact with 
start, and, until the canal is completed, a matter of a good | the firm of S. Pearson and Son, Limited, whereby the 
many years’ work, it should secure a fair share of traffic | latter undertook to reconstruct and equip the line, and 
between the Atlantic and Pacific oceans. | provide terminal facilities and harbour accommodation 
The Isthmian railway.—Proposals to construct a at Salina Cruz and Coatzacoalcos. Subsequent con- 
railway across the Isthmus were made as long ago as | tracts were made with Messrs. Pearson in 1899, 1902, 
1842, when a concession for the purpose was granted to | and1904. The contractors also entered intoa partnership 
José de Garay, who subsequently transferred it to an | with the Government, terminable in 1953, for the exploita- 
English syndicate. Numerous fruitless concessions | tion ofthe railway and terminal ports, Messrs. Pearson being 
followed. In 1882 a contract was entered into between | the administrators of the property. The corporate work- 
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Fig. 4—SECTION OF BREAKWATER 


750ft., provides an opening for the railway. On either 
side of the pass the mountains rise rapidly to elevations 
of over 5000ft. The climate of the Isthmus is not 
unhealthy, and compares very favourably with that of 
Panama. 

The opening up of a trade route across the Isthmus will 
be of a special benefit to the middle west of the United 
States, and particularly to the Mississippi valley. It 
brings New Orleans 1854 miles and New York 1182 miles | 
nearer to San Francisco than a canal vid Panama. The 
distance from Liverpool to San Francisco vid Tehuantepec 
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Fig. 5-SECTION AT HEAD OF BREAKWATER 


Don Delfin Sanchez and the Government for the | ing capital of 7,000,000 dols. (about £750,000) is furnished 
construction of a railway to be completed in 1885, | by the two partners in equal shares. 

but this contract was rescinded in that year, Sanchez The total cost of the undertaking since the termination 
receiving 562,910 dols. for material and work done, and | of the Stanhope régime, including the estimated value of 
170,224 dols. as compensation. At this time some | works still incomplete, is about £9,500,000, made up as 
108 kiloms. had been constructed in a haphazard fashion, | follows :— 

leaving over 220 kiloms. to be completed. In 1888 Reconstruction of railway, rolling stock, ter- 


another contractor appeared on the scene, Mr. E. minal facilities, plans, and buildings... ... £3,000,000 
McMurdo, of London, who offered to complete the work in | noee aa — = bree om _ a in poppe 
24 years for £2,700,000, but on his death in 1892 the | aT ee betta 
contract was broken. The line then came into the’ £9,500,000 
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Of this sum nearly £8,000,000 has been expended to | Tehuantepec River (kilom. 290), three spans of 201ft | distributed to smaller tanks along the line. Oil has been 
date. |each. There is only one short tunnel on the line. The | found at various points on the Isthmus, and it js 
The railway, as it now exists—Fig. 1—is 304 kiloms./ minimum curvature is 150 m. radius, except in the | expected that this supply will entirely supersede the 
in length, with a branch line from Juile to San Juan | Chivela Pass, where are curves of 100m. radius and | imported oil before long. Oil from the Isthmian wells js 
Evangelista 28 kilos. long. Junction with the Vera | grades of 1 in 48. Elsewhere the ruling grade is 1 in 62. | already in use at the workshops at Rincon Antonio, 


C.uz and Pacific Railway is made at Santa Lucrecia,/ The work of construction was of a heavy character in | The general offices of the railway and locomotive shops 
have been established at the same place (204 kiloms.) at 


; an elevation of 650ft., and near the summit pass. A large 
TEAS Granite Copii tO round-house of brick and steel has just been completed at 
» Filling hie this station. The headquarter buildings and workshops 





oe 2754-- 9/250 * 
; ‘ 2 “ cover an extensive area. 

It is expected that the journey across the Isthmus will 
occupy not more than ten hours. The freight cars have 
been specially designed in view of the class of cargoes to 
be dealt with—largely sugar. The majority are of 30 tons 
capacity. The cost of transport of this class of cargo 
across the Isthmus, including terminal charges and cost 
of unloading and loading, will be about 12s. per ton. 

Arrangements have already been made with the 
American Hawaiian Steamship Company for the delivery 
of 300,000 tons of sugar annually at Salina Cruz for 
transport across the Isthmus. Nine steamers, most of 
which are of 12,000 tons cargo capacity, are in service, 
and three more are building. These steamers have 
hitherto run from New York and Philadelphia by way of 

Bottamaf Basin the Straits of Magellan to Hawaii and San Francisco. 
Hole For passgoe | Salina Cruz harbour works.—Salina Cruz, before the 
ahterwar with eonstruction of the harbour works now virtually complete, 

vas an open roadstead fully exposed from south-west 
round to east. The oceanic current runs from west to 
east, and the wind blows for four months of the year from 
the north and during the remaining eight months from 

Cross Sectica End View. the south. 

| Outer karbour.—In 1896 Messrs. Pearson requested 

Messrs. Hawkshaw and Hayter to report upon plans for 

| a proposed harbour, with the result that a scheme was 

| places, the line passing through cahons and deep rock | recommended as shown by the dotted lines in Fig. 2. 
cuttings. In the Chivela Pass there are two horseshoe | The plans included an inner basin and outer harbour pro- 
curves and the tunnel mentioned above. tected by two breakwaters, with an entrance parallel to 
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Fig. 6—MONOLITH 
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126 kiloms: from Coatzacoalcos, thus affordiug railway 
connection with Vera Cruz and Mexico. At San 
Geronimo, 260 kiloms., connection is made with the Pan- | 
American Railway, which is intended to unite North and 
South America. This line has already been completed for | 
a distance of over 300 kiloms. During the process of | 
reconstruction it was found possible to make diversions | 
at several points, shortening the line and easing the 
curves and gradients. The principal of them is between sem ett 8 i een ‘ing Life Bridge ‘, bee = sca cas! 
Niza Conejo, 214 kiloms., and Chivela, 232 kiloms. The ; : i ‘ :: ra -_ ——- Se | aS + 
latter point is the Continental divide. This diversion | ee Pe ee ’ = 
reduces the surnmit level of the line from 900ft. to S40ft. | 
at Niza Conejo. ~ 

The whole of the main line track is laid with 80 lb. | Ree 
rails, the branch line rails being 56 lb. Part of the WQay’ OUTER HARBOUR 
track is laid on natural ballast, the remainder on gravel 
or broken stone. The sleepers are of native hardwoods, | 
creosoted pine, and Californian red wood, and the gauge | 
of the rails is 4ft. 8}in. ‘The whole of the old timber EY : ies te 
trestles have been replaced by steel bridges. The prin- | 
cipal bridge on the railway is that crossing the Jaltepec | Fig. 8- ENTRANCE TO BASIN 
River at kilo:u. 127, near Santa Lucrecia. This structure 
is 660ft. in lengih, and consists of five lattice girder 
spans of 109ft. each and two of 54ft. each. Other Most of the rolling stock has been made in the United | the flow of the littoral current. For the construction of 


bridges are those at Chacalapa (kilom. 13), three plate | Statesand all the locomotives—60 in number—are arranged | the west breakwater advantage was to be taken of a reef 
of rocks extending in an easterly direction from the 


Morro de Salinas. The plan was not approved by the 
debe s3874 ! Mexican Government, and an entirely different position 
Te = => r =} for the entrance was chosen with a breakwater extending 
Hiei rH | . i As from the headland on the west—Morro de Salinas—and 
| 
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a | We j ae \ running in an easterly direction for a length of 3280ft. 
j 4 and almost parallel to the dock, as shown by broken lines 

and hatching. Work was commenced in 1900, but as the 
breakwater was carried out, the bay, which it protected, 

' yradually silted up, until in February, 1902, the line of 
; low water immediately behind the breakwater had 
: ; nae Tr ae 1eached a point where there was originally 26ft. of water. 
wee “VW Wiaside pies. aa a sae preannss In March and April, 1902, when the work extended 
FONE PeMNOFEING OTS ent cover PEPE 820ft. from the root, the bed of the bay offthe end of the 


aS - $2 Mover reinforcing bars- 
Half Long* Section. P3 - 
breakwater silted up suddenly to the extent of 13ft. It 


- “ Sie ae eh 
sl EN Ty | Wi Sy AM pon ae b ” Sigeher’ was then determined to revert to the original plan of 1896, 
SSS — an: : Birpl. 2 KG - and the work was continued as shown by full black lines. 
ie iid died DE 0S ea AS a” awe It was found that the silting was a periodical occur- 
uy é rence, and took place quite independently of the break- 
: water. Soutberly winds always brought sand into the 
At frames Mt intermediate gusset bay, and northerly winds took it out again, the south wind 
1 ita lessening the eddy currents in the bay, so that the sand 
' “ carried by the littoral current from west to east was 
; is Ree : MG 2 thrown up into the slack water east of the headland. On 
4-H 4 Aas AEN the other hand, the north or off-shore wind increased the 
} power of the eddy current, and this carried the sand into 
the influence of the littoral current. The rapid shoaling 
: behind the breakwater during construction was probably 
\ due to the comparatively slack water caused by inter- 
cs ferences with the eddy current, and to the absence of any 
Aicjvete | domste a ébonghes | breakwater on the east to exclude the sand carried by 
Weight tons izgem ‘Ai vets outside verical pales or Govers | that current. Since 1902 some ditlicuity has been 
Hegwest Piece Itan Zhewt Lines thus -.--- indicate outline of concrete. experienced by reason of silting, but it is anticipated that 
Swain Se the completion of the east breakwater will reduce the 
Fig. 7—SHOE FRAMES FOR MONOLITHS trouble, and that only occasional recourse to dredging 
will be necessary ia order to maintain the depth in the 

| outer harbour and at the entrance. 


girder spans of 76ft. each; Tolosa (kilom. 159), three | to burn liquid fuel. It is found that oil fuel is about 30| In order to revert to the 1896 scheme, and to place the 
lattice girder spans of 119ft. each; Sarabia River | per cent. cheaper than either coal or wood. The oil now | entrance beyond the fluctuating conditions existing 
(kilom. 176), one lattice girder span of 119ft. and four | used is obtained from Beaumont, Texas, and is delivered within the range of the eddy, an awkward bend was given 
plate girder spans of 54ft. each; Malatengo (kilom. 190), | at Coatzacoalcos, wherea large oil tank,having a capacity to the west breakwater. It was considered better and 
two lattice girder spans of 119ft. each; and at the | of 1,500,000 gallons, has been erected, from which it is | cheaper to strengthen the breakwater at the corner than 
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to commence the work again in another direction. This 
alteration in the plans necessitated the east breakwater 
being constructed in a position further east than that 
originally proposed. The east and west breakwaters are 
now completed, with the exception of portions of the 
enlarged heads and a part of the concrete coping work. 
The east extends in a straight line from the shore for a 
distance of 870m., then for 250m. on a curve with a 
radius of 573 m., and finally, for 8380 m. in a straight line. 
The work terminates in an enlarged section at the head, 
the talus of the outer face being carried round to join that 
on the inner or harbour side. A typical section of both 
breakwaters is shown in Fig. 4. The rubble mound is 
founded on the sandy bed of the bay, and had a mean 


bottom width, when first deposited, of 60 m.; the | 


average depth of water at low-water is 10 m., and 
the spring tides rise 2m. The side slopes of the 
mound are 1 to 1 on the harbour side and 2 to 1 on the 
sea side. The rubble mound consisted of stone of vary- 
ing size, tipped by means of a Titan crane. On the 
rubble mound are deposited concrete blocks, and rough 
stone blocks averaging 30 tons in weight each. The 
blocks are deposited at random with side slopes of 1 to 
1. The random blockwork is carried to a level of 33 m. 
above low water, the superstructure being a course of 
concrete blocks 1{ m. deep and 10 m. in width, set 
level with close joints; each block weighs 40 tons. The 
blocks are surmounted by an in situ concrete coping 6 m, 
in width by 13 m. deev. The deck level of the coping is 
5°25 m. above high water. 

At the head of the breakwater the rubble mound ig 
increased to 100 m. width at the base with side 


monoliths, two vertical key chases being formed in each 
end face. The monoliths were constructed to a height of 
about 6 m. above the shoe before sinking was commenced, 
concrete being added as the structure sank. Sinking was 
carried out by grab excavation through the vertical 
openings left in the monolith, and by suction dredging. 
| The former method was more generally resorted to. At 
| a depth of about 11 m. below the original surface of the 
| ground a thick layer of hard sand, approaching sandstone 
| in character, was met with. This was too hard to be 
excavated either by grab or suction, but it was found 
| that by doubling the battery of centrifugal pumps, usually 
| employed for suction dredging, the water could be kept 
under, and the hard material excavated in the dry by 
hand labour. The whole of the pumping plant through- 
| out the works was electrically driven. A monolith having 
| been sunk and excavated to the required depth, the lower 
portion to a height of 3°50 m. above the’cutting edge was 
sealed with concrete, the spaces above being filled ‘with 
sand, except the upper parts, 14 m. in depth, which were 
again sealed with concrete. 
The spaces between adjoining monoliths were excavated 
by grabs, steel shutters having previously been driven 
on either side of the gap and overlapping the monolith 
ends. The excavated area was then filled with concrete 
and the shutters withdrawn. 
In order to ensure a good alignment for the wall face, 
when visible, each monolith was constructed with a set- 
back or shelf on its face towards the basin from the level 
| of low water upwards. On this shelf a face wall of rubble 
| masonry was afterwards built. The monoliths were sunk 
| until their top edges were at the level of high water, the 

















Fig. 9-SALINA CRUZ-—WEST BREA 


slopes of 2 to 1 on both faces. The random blocks are 
finished with side slopes of 3 to 2, and finished with a 
level course of concrete blocks 15 m. in width with deck | 
level 3°5 m. above high water—Fig. 5. The depth of | 
water at the head is 16 m. at low water. The west 
breakwater is 623 m. in length, of which the first 260 m. 
are straight, then 112 m. on acurve of 100 m. radius, 
and the seaward arm of 251 m. straight. The section 
is generally similar to that of the east breakwater. | 
At the bend, which has been already referred to, 
the section of the work is considerably increased. 
The seaward end is also enlarged, as in the case 
of the east breakwater. Up to the present time 
582,000 cubic metres of rubble, 138,000 cubic metres 


of concrete blocks, and 46,000 cubic metres of stone | 


blocks have been placed in the east breakwater, The 
figures for the west breakwater are 208,000 cubic metres 
rubble, 37,000 cubic metres concrete blocks, and 18,000 
cubic metres of stone blocks. The largest block of stone 
from the quarries deposited in the work weighed 564 tons. 
The width of the entrance between the breakwater ex- 
tremities is 200 m., and the enclosed area of the outer 
harbour about 125 acres. 

Forty-ton Titan cranes were used for the construction 
of the breakwaters, one on each work. The Titan 
originally in use on the west breakwater was wrecked 
by a storm in 1902, when the work had proceeded as far 
as the sharp bend. The Titans afterwards employed are 
those which were used in the construction of the Gibraltar 
Harbour works. 

Inner harbour.—The inner harbour, or basin, has been 
constructed partly on the sandy shore of the bay and 
partly on the site of the old town. Nearly the whole of 
the basin walls were constructed on ground originally 
above high-water mark, the space inside being subse- 
quently excavated by bucket and suction dredgers. 

The basin, as now constructed, is 1000 m. in length by 
220 m. wide, with a depth of 10m. at low water. 

A wall of concrete monoliths, each 13m. in length, 
15m. high, and 6m. wide, was constructed to form the 
south side of the basin, in which is the opening con- 
necting it with the outer harbour. The entrance is 
30°40 m. in width at the coping level, and 71°40 m. long. 
Concrete monoliths are used for the side walls of the 


‘transit sheds, each 126 m. in length by 32°5 m. wide. 


KWATER DURING CONSTRUCTION 


upper portion of the wall, consisting of in sitw concrete, 
4 m. in thickness, faced with rubble masonry, and finished 
with a granite coping at a level of 2 m. above high water. 

On the quay surface, 70 m. in width, formed between 
the inner and outer walls, are to be constructed six large 


{three sheds are now completed, and ready for the recep- 
tion of goods. Tracks run on either side of these sheds. 

It is proposed at a later date, when increase of traffic 
| demands new facilities, to dredge the basin to a width of 
| 8370 m., and to construct ten piers, each 170 m. long, pro- 
| jecting from the north side of the basin. The proposed 
| works are shown by dotted lines in the plan—Fig. 2. 

A complete system of railway sidings, twelve three-ton 
electric cranes, and twenty-four capstans have been pro- 
vided for rapidly dealing with freight. The electric plant 
is of 1000 kilowatts. 

Dry dock.—At the north-west corner of the basin is a 
dry dock 180 m. in length by 30 m. wide, with a depth of 
8°85 m. over the sill at low water—Fig. 13, page 114— 
and the spoil was excavated and loaded by hand into 
skips which were hoisted to a cableway spanning the 
site of the dock, and conveyed to side tracks, where 
they were emptied into large spoil wagons for trans- 
port to the terminal yard, the material being utilised 
for filling in low-lying areas. The cableway was erected 
on trestle towers, capable of moving over tracks laid on 
either side of the work, so that the cable could advance 
with the progress of excavation. 

Quarries.—Most of the stone required for the construc- 
tion of the breakwaters was obtained from quarries at 
Mixtequilla, 30 kiloms. from Salina Cruz. The formation 
is blue limestone. 

The new town of Salina Cruz has been constructed on 
high ground to the north-east of the former site. 

Coatzacoalcos harbour works.—The river Coatza- 
coalcos provides natural harbour accommodation of 
unlimited capacity, the depth abreast of the town, where 
the stream is 1700ft. in width, being seven fathoms on 
the average. The presence of a bar at the mouth of the 
river rendered the port inaccessible to vessels drawing 
more than 12ft., the normal depth of water at low tide 
seldom exceeding 14ft. The tidal rise at springs averages 
1ft. To adapt the port for shipping of heavy tonnage 





entrance, and return walls are carried to right and left of 
it for distances of 75 m. in either direction on the outer 
harbour face. The remaining portion of the quay frontage | 
to the outer harbour is protected by a rubble stone talus | 
with slope of 2} to 1—Fig. 8. The spaces between the | 
outer and inner walis of the quay are filled in with sand | 
and rubble. 
The entrance is spanned by two Scherzer rolling lift | 
bridges, each 5*5 m. wide, carrying single tracks. The | 
monoliths—see Supplement—were constructed in line, | 
each in the position in which it was to be sunk. The shoe | 
frames are of riveted steel plates, anchored to the mass | 
of the concrete by angle steel frames—Fig.7. Above the 
shoe level the concrete was deposited within a. timber. 
casing. A space of 14 m. was left between adjoining | 





involved the removal of the bar and the construction of 
works intended to prevent its re-formation to an extent 
liable to cause obstruction. For this purpose two rubble 
stone jetties or breakwaters have been thrown out from 
the shore at the mouth of the river, as shown in Fig. 3. 
The jetties converge towards the outer extremities, the 
entrance width being 300m. The east jetty is 1395 m. 
in length, and the west 1115m. The jetties consist o. 
rubble stone mounds with in sitw concrete copings. The 
depth of water at the sites of the jetty heads was about 
28ft. before the commencement of the works. 

Stone for the construction of the jetties was obtained 
from. quarries at Medias Aguas, 97. kiloms. from 
Coatzacoalcos, and deposited by 20-ton travelling cranes. 





side of the river in 250-ton barge, working an endless 
chain, and making four trips daily. The minimum depth 
of water in the channel is now 21ft. at low water; this 
will be increased to 10m. by dredging, and it is expected 
that the depth will be maintained by the scouring action 
of the river current. 

Wharfage accommodation is provided on the west bank 
of the river, and, when complete, the quay frontage will 
be 2300m., of which alength of about 1500 m. has already 
been finished. Nine transit sheds, each 126 m. long and 
33 m. wide, will be provided, and five have already been 
completed. The wharves have a water depth along the 
frontages of 10m., and are constructed of solid round 
steel piles, 6in. diameter, with timber decking on 
steel joists. The wharf cranes, eighteen in number, 
are electric, and each is capable of lifting three 
tons. The warehouses are constructed with hatchway 
openings in their roofs, through which goods can be 
lowered. Twenty capstans and an electric plant of 
1000 kilowatts are installed. The terminal yard covers 
an area 2000 m. in length and 200 m. long, and 20 kiloms. 
of track have already been‘laid down, excluding wharf 
sidings and main line track ; 700,000 cubic metres of 
spoil have been deposited to make up the terminal yard 
to the required level. A roundhouse and extensive 
station and office accommodation have been provided, 
together with a large electric power-house. 

The whole of the railway and harbour works have been 
executed under the direction of Mr. J. B. Body, M. Inst. 
C.E., the resident director in Mexico of Messrs.8. Pearson 
and Son, Limited. The present general manager of the 
railway is Mr. J. N. Galbraith, and the engineer in charge 
of the works at Salina Cruz and Coatzacoalcos on behalf 
of Messrs. Pearson is Mr. Robert Adam, M. Inst. C.E., 
Mr. James Meldrum, M. Inst. C.E., directing engineering 
affairs in England. We are indebted to Messrs. Pearson 
for the use of the photographs and drawings illustrating 
this description of the works and for much valuable 
information. 








PORT OF LONDON. 


Tue private Bill promoted by the London and India 
Docks Company and others is giving rise to considerable 
interest in shipping circles and the City. The Dock 
Company is pursuing the wise policy of laying the pro- 
posals contained in the Bill before the various interests 
concerned, with a view to securing as much support as 
possible in anticipation of its consideration by a Parlia- 
mentary Committee. There is little doubt that in the 
face of strenuous opposition on the part of important 
interests, such as the shipowners, the Bill would be 
doomed. The scheme has already been considered by the 
shipowners of the port, at a meeting convened by the 
General Shipowners’ Society, and held at Lloyd’s Register 
of Shipping, under the chairmanship of Sir John Glover. 
A letter from Sir Thomas Sutherland was read at this 
meeting, expressing the attitude of the Peninsular and 
Oriental Company fowards the Bill as one of tentative 
approval, and a resolution generally supporting the scheme 
was carried almost unanimously. If the feeling of this meet- 
ing can be said to represent the attitude of the shipowners 
generally it augurs well for the Bill. On the other hand, 
the meeting of the London Chamber of Commerce on 
Tuesday last showed that its members—representing the 
trading interests of the port—are opposed to any imposi- 
tion of heavy dues on merchandise and raw material. 
The resolution adopted by the meeting urged the com- 
pulsory purchase of the docks, the constitution of a repre- 
sentative port authority, and the grant of State aid as 
distinct from municipal or rate aid. The feeling of the 
meeting against the last expedient was evidently keen. 
In our issue of the 11th January we outlined the pro. 
visions of the Bill. The most important of these is, of 
course, the proposal to impose rates on imported 
goods, the schedule of rates being based on that 
adopted by the Mersey Docks and Harbour Board. 
The maximum rate chargeable is 1s. per ton, but, 
according to the Hon. Sydney Holland, this rate 
would produce £700,000 a year, whereas the amount 
required by the scheme will not exceed half this figure. 
Without the support of the Government the Bill is un- 
likely to become law, and Mr. Lloyd-George is faced 
by the alternatives of affording such support as will pro- 
bably ensure the passage of the measure, and an attitude 
of indifference which will throw upon him the onus of 
redeeming his promise to introduce a Government 
measure a year hence. We do not suppose that the 
passage of the Dock Companies Bill will provide a per- 
manent solution of the port of London problem, but it 
will, at any rate, postpone more radical changes for some 
time to come. The London and India Docks Company 
holds out as an inducement the promise, if the Bill 
becomes law, of the completion of the new Albert Dock by 
1910. The pressing need for additional accommodation 
is evinced by the figures recently issued by the Thames 
Conservancy, which show an annual increase of over a 
million and a-quarter tons in a total of over 27,000,000 net 
register tons for the past year. Between 1900 and 1906 
the number of ships of over 5000 tons entering the port 
has increased from 64 to 262. 








Tue Brazilian Diario Oficial of December 23rd contains 
a copy of a law authorising the expenditure of (1) about £15,625 
on extending the main line of the Central Railway: of Brazil ; 
(2) about £37,500 on widening the gauze of that railway between 
Taubaté and S. Paulo; and (3) about £18,750 on widening the 
gauge of the same railway between Gage and kilometre 501 


THE proposals of the Landtag for the construction of 
certain railways in Finland have received Imperial sanction. They 
include the following :—(1) A line in East Finland from Joensuu 
to Nurmes vié Uimaharju and Lieksa; (2) a connection, in the 
north, between Kemi and Rovaniemi, thus linking Lapland with 
the Gulf of Bothnia ; (3) a line from Seinéjoki to Kristinestad and 
Kaski, which will connect the last-named town with the Finnish 





The stone was transported to the east jetty from the west 





railway system, 


168 


THE ENGINEER 


Fes, 1, 1907 





TRANSIT FACILITIES IN NEW YORK. 
No. I. 


An important epoch has now been reached in the 
history of rapid transit in London. The Metropolitan, 
Metropolitan District and Hammersmith and City Rail- 
ways have been converted from steam to electric traction ; 
the Baker-street and Waterloo and the Great Northern, 
Brompton and Piccadilly Tubes have been opened, and 
we have, in addition. through booking facilities in con- 
nection with these .ew lines and the London United 
Tramways Company, and new tramlines are being opened 
and horsé-worked lines converted to electric traction. 
The next important stage will probably be the opening 
of the Charing Cross, Euston, and Hampstead Tube and 
the extension of the Baker-street and Waterloo to 
Paddington, and of the City and South London to Euston. 
All these developments will effect great changes in the 
means provided for getting about the great Metropolis, 
but there are still large areas, especially in the City and 
on the east side, that need attention. 

The city of New York has also experienced, and in the 
near future will experience more, great changes in transit 
facilities. Until two years ago it was very inadequately 
provided with means of rapid transit. There was an 
excellent service of tramways which ran right into the 
city ; also the convenient, if unsightly and noisy, Elevated 
Railway, which passes along the main avenues and termi- 
nates in a circular loop at the foot of the island of 
Manhattan, on which the city proper of New York is 
built. But these were insuflicient, and great relief was 
experienced when in October, 1904, the Interborough 
Railway (Subway) was opened, as it afforded a means of 
rapid communication between the heart of the city and 
the outskirts. During the first year the line was opened 
the daily average number of passengers using the Subway 
was 300,000, and the total for the year on both the Sub- 
way and the Elevated Railroad was nearly 262 millions 
The Sabway is now being extended, by tunnels under the 
East River, into Brooklyn. Other lines are proposed 
in the city, whilst other important engineering works 
affecting the transit facilities in New-York are now in 
hand. 

It will be the purpose of these articles to describe the 
nature and progress of these works, and to refer to the 
New York Rapid Transit Commission, which plays a most 
important part in all questions affecting railroads and 
tramways. This reference is the more desirable in view 
of the recommendation of the Royal Commission on 
London Trattic, as to the constitution of such a board for 
dealing with the transit problems of London, a proposal 
that has not been put into effect owing, it is generally 
believed, to the objection of the London County Council 
to such powers being in the hands of any authority 
except itself. 

In order to understand what is the state of affairs as to 
traffic in New York, we give, in Fig. 1, a map of that 
city, and quote the following particulars from a 
memorandum prepared by Mr. W. Barclay Parsons, 
Chief Engineer to the Rapid Transit Commission, and 
handed by him to the Royal Commission on London 
Traffic. his memorandum, and many other valuable 
papers on the means of communication in New York, 
may be found in Volume iv. of the Report of the Royal 
Commission. This volume contains no Jess than 1011 
pages and 89 plates of illustrations, and is full of useful 
information; but it is to be feared that not many will 
have mastered the contents, for there must be few of 
the general public who are sufficiently enthusiastic to 
give two guineas for a Blue-book, and who are also able 
to devote the time to wade through the evidence, 
inmemoranda, reports, descriptions of works, &c., which 
have been put together with such care, and which reflect 
the greatest credit on Mr. Lynden Macassey, the secretary 
to the Royal Commission, and to whom we and those of 
the general public who take an interest in the traffic 
facilities of large cities are under a deep obligation. We 
therefore make no apology for quoting freely from this 
Blue-book in that part of these articles that deals with the 
history of the various means of communication in 
New York. 

From Mr. Barclay Parsons’ memorandum, then, we 
learn that the limits of the city of New York were 
formerly confined to Manhattan Island, which is bound 
on the west by the river Hudson, sometimes called the 
North River, on the south and east by the East River, and 
on the north by the Harlem River. The borough of 
Bronx, on the north side of the Harlem River, was 
incorporated into New York thirty years ago. In 1898 
there was added the city of Brooklyn and the borough of 
Queens, both on the Long Island side of the East River 
aad Staten Island, or the borough of Richmond, to the 
south of the harbour of New York, and distant nearly 
five miles from the city proper. For the purposes of 
local government this area was divided into five boroughs, 
the area and population of which in 1900 were as 
follows :— 

Area, 
square miles, 
- 19-65 
44 
93 
70 
19 

The Island of Manhattan is 13 miles in length, but only 
one mile in width. Consequently the traffic is divided 
iato north and south. lines. The boroughs of Brooklyn, 
and that of Queens, are situated on the western end of 
Long Island, extending in an easterly direction from the 
East River, with the traffic lines radiating into the country 
from the water-front. At present there are two perma- 
nent connections across the East River, namely, the well- 
known Brooklyn Bridge and the Williamsburg Bridge 
—lettered 30 and 82 in Fig. 1. There are, more- 
over, no less than seventeen ferries across the river. 
The transportation lines in the borough of Brook- 
lyn are so arranged as to connect with the ferries 
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or to run their cars across the Brooklyn Bridge to the 
City Hall in New York. As the use of the ferries 
necessitates an extra payment over ‘and above any car 
fare paid, whilst one car fare covers all the charges up to 
the City Hall, and as this point is most convenient for 
distribution, the great bulk of the travellers to and from 
Brooklyn seek the Brooklyn Bridge as an outlet. 

The borough of Richmond—Staten Island—is served 
entirely by ferries which belong to the city of New York, 
and which constituted one of the city’s first experiments 
in municipal ownership. As it is unlikely that for many 
years there will be any other form of communication 
between New York City and Staten Island, no further 
reference will be made to them. 

In addition to the large traffic on the east side there 
has to be considered the enormous traffic across the 
Hudson, or North River, from the New Jersey side. With 
the exception of the New York Central and the New 
York, New Haven, and Hartford, all the railway com- 
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Fig. 1—RAILWAYS OF NEW YORK 


panies serving New York terminate in Jersey City, or 
Hoboken, in the State of New Jersey. These other 
companies aze the Pennsylvania—over whose line the 
Lehigh Valley Railroad runs—the Central of New Jersey, 
which runs in combination with the Philadelphia and 
Reading and the Baltimore and Ohio; the Erie; the Dela- 
ware, Lackawanna, and Western, and the West Shore. 
These lines not only convey a large number of main-line 
passengers, but a very large proportion of the business men 
of New York live in the suburbs and are carried by these 
lines. In addition, there are those who reside nearer the 
water front and who either walk or travel by tram. To 
maintain connections between New York and their trains 
the railway companies have ferries which run from piers 
rented by them in New York to piers near their stations 
on the New Jersey side. Each company has at least two 
services, one to the down-town quarter and one to the 
up-town, near the Twenty-third-street, inthe shopping and 
theatre district. Twenty-third-stréet is indicated by the 
line 7 in Fig. 1, 








New York and its environs have increased rapidly in 
population, as is well known, but, as has already been 
said, very little progress was made until a year or so 
ago in the means for transporting these millions to and 
fro. Until 19083 there was only one bridge across the 
East River to Brooklyn.’ But shortly there will be two 
other bridges in addition to the two'now opened. As 
these bridges are built: by the public funds, and not by 
private enterprise, it may be appropriate to consider the: 
first. 

The Brooklyn Bridge was opened in 1888. “It has two 
roadways, each 18ft. wide, and one footpath 154ft. wide. 
Tnere are two tramways running along the roads, and 
two lines for the elevated railroad at the side. The total 
number of passengers using these tramways and elevated 
railroads amounts to 120 millions per annum. As the 
length of the railroad from one end of the bridge to the 
other is only 6017ft., this is undoubtedly the heaviest 
burden of traffic carried by any railway over a rimilar 
length of line in any part of the world. In March, 190;, 
the chief engineer of the Kapid Transit Commission, in 
reporting on the lack of communication between Man 
hattan and Brooklyn, said on this point :— 

This extraordinary condition produces not only a congestion 
at the Manhattan terminus of the bridge that is a disgrace tu 
municipal management and modern technical skill, but it also 
inflicts on the great majority of the passengers a tremendous 
burden of inconvenience. in depositing them at a point consider 
ably remote from their points of ultimate destination. i 
Many plans have been proposed for improving the conditions 
existing on the -bridge, but no entirely satisfactory plan has 
ever been devised, for the reason that no plan has ever been 
proposed sufficiently drastic or comprehensive as to provide a 
definite solution. Every plan_has included some makeshift 
alteration of the bridge. As originally designed, the bridge was 
intended to carry one pair of tracks in the centre of the bridge, 
on which trains were to be run to’ and frd across the bridge, 
with -an- estimated cap:city of 30 million passengers annually, 
a tigure not realised..for many years. After a time the 
inconvenience of changing cars at the Brooklyn end, and the 
Lurden of two fares, led the city authorities—very wisely, 
from the point of view of the public—to lease the bridge railway 
to the local railway company, thus permitting it to rum its 
elevated trains direct to the Manhattan terminus and to place 
tracks on the bridge roadways for the surface trolley cars. These 
roadways—wide enough for vehicular traffic, if given up wholly 
to that purpose, as originally planned--are seriously overburdenea 
with both cars and vehicles, as the former, being on fixed lines, 
necessarily impede and ‘are impeded by the latter. To obviate 
this last difficulty, it has been proposed to reconstruct the bridge 
superstructure at a.cost to the city of more than two million 
dollars. The bridge is now carrying nearly four times as many 
railway passengers as the original maximum estimated capacity, 
with a similarly increased vehicular traffic. It is simply inipos 
sible for the present structure to perform this service properly. 

Since the foregoing report was presented the Wilhams- 
burg Bridge has been opened. It is situated some 
distance north of Brooklyn Bridge, and whilst it has 
effected some relief the crowds are still unwieldy, and 
not a day passes without some one being injured and 
often trampled on, in the fights for seats in the cars. 
The Williamsburg Bridge was opened in 1903. It has two 
decks, each 118it. wide. There are two roadways, each 
20ft. wide, two footwalks, four tramway lines, and two rail- 
way lines. Situated between these bridges is the Manhattan 
Bridge, mrrked 31, which was described in Tue ENGINEER 
for June 8th, 1906, page 575. It is now being erected, 
and will be opened in 1909. It will have eight tracks, in 
addition to the roads for vehicular traffic. North of Man- 
hattan Bridge, at Sixtieth-street, will be Blackwell's Island 
Bridge, marked 33, which will have six tracks. When all 
these erections are completed and opened the problems 
of transit over the East River will be partly solved ; but 
it will be necessary to provide a freedom of movement at 
the terminals, and facilities for distribution of the traffic, 
or the congestion atthe Brooklyn Bridge will be repeated 
at the other bridges. 

Before giving particulars of what has been done by 
railway companies in New York to meet these greater 
demands on transit facilities, it is necessary to refer to 
the Rapid Transit Commission, which plays a most 
important part in all questions affecting railroads and 
tramways. 

The first Rapid Transit Commission of -New York was 
formed in 1875. In that year the demand for some 
means of handling street traffic other than horse or 
surface railways became pressing, and as no legal 
machinery had been constructed to authorise companies 
to construct such railways in cities, the State—of New 
York —Legislature authorised the appointment of a 
commission, endowed with special powers, which did not, 
however, extend to the use of the surface of the streets, 
but was concerned with “rapid transit "—that is to say, 
with a species of strictly railroad traffic. Under these 
powers certain elevated railways were built by the Man- 
hatten Railway Company; but the Act was not of the 
benefit intended, as the Legislature, for some reason or 
other, had inserted clauses prohibiting any railway “ over, 
across, or under Forty-second-street.” The position of 
this street may be ascertained from Fig. 1, as the Grand 
Central Station abuts on to it. It crosses Manhattan 
Island, east and west, only a short distance above the 
centre of the most important part of the city, from river 
to river, and as the essential line of traffic was north and 
south, and therefore across Forty-second-street, this pro- 
hibition effectively prevented any rapid transit con- 
struction. 

Another Commission, with widened powers, was formed 
in 1891, but the present Commission dates from 1894. 
Under the Act of that year the Commission consists of 
eight members, three of whom sit ex officio, namely, the 
Mayor and the Comptroller of New York, -and the Presi- 
dent of the Chamber of Commerce, and the .other five 
members are named in the Bill. It was further provided 
that in case a vacancy occurred in any one of the five 
lay positions, such vacancy is to be filled by a majority 
vote of the remaining members of the Board. It is thus 
seen that the Board is a self-perpetuating one, and is 
therefore independent of any outside appointing power, 
being subject only to the Legislature of the State. 
No limit is fixed to its continuance by the 
Act. The Board being directly created by the 
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Legislature, without intervention of the local authorities 
of the City of New York, is theoretically free from local 
interference. But as two of the eight members of the 
Board are the Mayor and Comptroller, and as six votes 
out of the eight are necessary to lay out routes and adopt 
general plans, and as the assent of the loca] authorities 
js necessary to any occupation of the streets—whether 
the underground, or surface, or overhead portions of them 
—the direct power of the municipality is considerable. 
As the Act was originally passed, the powers of the Board 
were confined solely to the laying out of rapid transit 
lines within the City of New York, and the extending of 
lines already in existence. The Act specifically deprives 
the Commission of powers over surface railways, and in 
this respect the Act has never been changed. 

In the laying out of new lines the procedure is as 
follows :—The Board first determines, after public inquiry, 
that additional lines are needed, and then adopts routes 
and general plans. These plans are then sent to the 
Board of Aldermen of the city, which has the right, on 
behalf of the municipality, but solely with reference to 
and by reason of its jurisdiction over the streets of the 
city, to accept or reject the plans as a whole. It has no 
power of amendment or initiative. As a rapid transit 
railroad is quite impracticable without some use of the 
streets, the Board of Aldermen's power is essentially one 
of veto. Should the aldermen reject the plans, the pro- 
ceedings are at an end; if, however, they approve, the 
question goes before the Mayor, who has a power of veto, 
subject, however, to re-passage by the Board of Aldermen 
by a two-thirds vote of the Board. When the plans are 
thus approved by the Board of Aldermen and the Mayor, 
or by the Board of Aldermen overriding the veto of the 
Mayor, the Board of Rapid Transit is required to obtain 
the consent of the property owners along the line of route. 
Provision is made to guard against the proposals being 
killed by an adverse vote of the property owners, such 
provision taking the shape of a couunission of three 
appointed by the Appellate Division of the Supreme 
Court. This Commission holds a public inquiry as to the 
merits of the proposals, and reports thereon to the Court. 
If the report be favourable the Court hears counsel on 
behalf of the Rapid Transit Commission and on behalf of 
the’ property owners, and then gives its decision as to 
whether the objections of the owners should be over- 
ridden. If the Court decides in the negative the matter 
is ended, but if it decides in the atlirmative the powers of 
the Board are again complete. 

Detailed plans, specifications, and form of contract are 
then prepared, and the Board invites proposals. The 
provisions are that the contractor shall complete the 
whole of the railway thus offered for contract, receiving 
his pay monthly, in cash, from the city. In order to 
provide the money, the city is authorised to issue its cor- 
porate stock, and sell the same as other corporate stock 
from time to time. In addition to taking a contract for 
the construction of the road, the contractor is also 
required to take a contract for the operation of the road 
for a period of years, not less than thirty-five and not 
more than fifty, with the right of renewal for a reasonably 
limited period, and the Board has decided that the right 
of renewal shall be for a single period of twenty-five 
years. The terms of the lease are that the contractor 
shall furnish all tHe equipment necessary for the opera- 
tion of the road, the word “equipment” being defined 
to mean all the rolling stock, signalling, and ventilating 
apparatus and power. He is to pay to the city as rental 
under such lease the total amount of annual interest that 
the city has to pay upon the original issue of its corporate 
stock, together with a charge of not less than 1 per cent. 
per annum, which is intended to be a sinking fund for the 
redemption of the corporate stock. The Board, however, 
is authorised to provide that “the repayment of said 
further sum of not less than 1 per cent. shall begin at a 
date not more than five years after the date at which 
the payment of rental should begin, and that the said 
annual rate, instead of 1 per cent., shali be ata rate of 
not less than } per cent. for a further period of not 
exceeding five years; but in case the contractor shall 
during any year in which the said payment of 1 per cent. 
shall be suspended or reduced as aforesaid earn a greater 
profit upon the net capital invested in the enterprise than 
5 per cent., then the surplus earnings for such year up to 
the extent of at least 1 per cent. shall be paid as rental 
as aforesaid.” Upon the conclusion of the first period 
of thirty-five or fifty years, the rental terms for the 
second period is to be determined by arbitration. The 
contract further requires the contractor to deposit with 
the Comptroller such sums of cash or securities as the 
Board shall determine, to ensure the completion of the 
road, and, in accordance with the Act, to deposit a bond 
to the extent of at least one million dollars, to continue 
during the terms of the lease, to ensure the carrying out 
of the said lease, in addition to which the city holds a 
first lien upon all the equipment. At the conclusion of 
the lease the city is to purchase the equipment at a 
Valuation to be determined by mutual arrangement or 
arbitration. 

Mr. Hughes, the new Governor of New York State, 
whose defeat of Mr. Hearst last autumn will be remem- 
bered, has sent a message to the State Legislature recom- 
mending the amalgamation and reconstruction of the 
ae Railroad Commission and the Rapid Transit 
3oard. 








THE LAYING OUT OF NEW WORKS. 
No. IIL.* 
THE DRIVING AND ARRANGEMENT OF MACHINERY. 
The most economical plan for driving machines in 
engineering works is now universally admitted to be by 
electric motors, and satisfactory results have been 
obtained with both alternating and continuous curreiit. 
The observations below are intended to apply to either 
system, as the latter will be governed by the type of 
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supply, which can be obtained from outside sources as a 
stand-by, or for the entire running of the plant. 

Heavy machine tools and isolated machines should be 
driven by separate motors; light machine tools are usually 
grouped and driven by line shafts. 

A general rule may be laid down that all tools requiring 
5 horse-power and over should be driven by separate 
motors, but a few exceptions will occur in the form of 
isolated machines, or others which are only used inter- 
mittently. Such exceptions.are of more importance when 
countershafts would otherwise be used for starting and 
stopping, involving moving . belts and loose pulleys, 
whether the machines be in use or standing idle. 

If, on the other hand, these machines can be driven 
direct from the main shafts by means of clutches, little 
advantage is gained by the use of separate motors, as all 
sources of friction are done away with when the machines 
are stopped. The starting and regulating switches form 
an important item in the necessary equipment. The 
following requirements should be met by all starters used 
about the works :— 

They should be entirely cased in. 

They should be fitted with a no-load release. 

The release arm must be so connected to the arm for 
cutting out resistance that the circuit cannot be com- 
pleted without first turning this arm to the “all resist- 
ance in”’ position. 

Slow motion must be provided, making it impossible to 
switch on quickly. 

In addition to these requirements, starting switches 
for motors driving machines which are frequently started 
and stopped must be fitted with carbon breaks or magnetic 
blow-outs. 

For shafting motors and others, which are started and 











stopped two or three times a day only, the ordinary 
pattern starter will be satisfactory, but for separate 
machines the crane controller type of switch is much to 
be preferred. 

Enclosed double-pole switches and fuses will be required 
in all cases in addition to the above starters. 

A method of driving machine tools direct from a line 
shaft without the interposition of a countershaft has 
been in use now for several years, and has much to 
recominend it. The cone pulley is either mounted direct 
on the shaft, or on a sleeve supported by a bracket, 
through which the shaft passes without touching, the 
pulley being driven by a magnetic or other form of friction 
clutch. The advantages claimed for this system are as 
follows :— 

Saving in power. 

Better light through absence of countershafting and 
belts. 

Quiet running, as loose pulleys and striking gear 
frequently “rattle.” 

No provision required in the form of girders, &c., for 
countershafting. 

Saving in first cost. 

Control by small switch, which can be in any con- 
venient position—for magnetic clutches only. 

No attention, as pulley is self oiling. 

If a magnetic clutch and pulley mounted direct on the 
shaft be used, and the combination is made in halves, a 
very flexible means of quickly connecting a new machine 
is obtained, as the clutch and pulley can be attached to 
the shaft in a very short time, the bracket required to 
carry the collecting contacts being of a very light and 
easily fixed description. 

If, on the other hand, it be decided to adopt counter- 
shafting, the latter is frequently fixed to joists which are 
run between the beams carrying the roof principals. 
These joists need not have holes drilled for them; it is 
quite sufficient to clip the ends to the flanges of the 
beams by special plates and bolts, which can be stocked 
fov this purpose. 

Another method of carrying shafting, in cases where it 
is run along the columns for overhead cranes, is to pro- 
vide H-iron beams for this purpose between the columns, 
and attach the brackets by hook bolts. In any case it 
should not be necessary to drill holes for shaft brackets. 

It may sometimes be desired to erect shafting in wide 
bays so far from the columns as to make it impossible to 
use them for supporting the brackets; in such cases 
gantrys, built up of steel sections, are installed, supported 
upon uprights sunk some 2ft. into the ground and sur- 
rounded by blocks of concrete. Split pulleys are almost 
invariably used on the main shafts for driving counter- 
shafting, some form of friction bush being inserted 
between the pulley and the shaft to obviate the neel for 
a keyway. 

By these means new machines can be easily installed, 
or old ones rearranged, without undue expense or loss of 
time, and in a large modern works this sort of thing is 
continually going on. i 

This part of the subject would not be complete without 
some reference to the use of roller or ball bearings, which 
undoubtedly effect a considerable saving in power taken 
by shafting ; as much as 50 per cent. is claimed by the 
makers of these appliances; whether such a large 
measure of economy can be counted upon is doubtful, but 
in any case a sufficient saving will be effected to more 
than justify the initial outlay, as it must be remembered, 
in this connection, that the motors, generating plant, and 
distributing mains can all be reduced in proportion to the 
economy thus effected. 

The arrangement of the machinery and the proper 
sequence of the various processes is of the utmost 
importance to economical production, and a few general 
principles may be laid down in this connection. 

The aim should be to eliminate handling as much as 
possible, and with this end in view arrangements should 
be made for the reception of raw material at one end of 
the works, and the dispatch of the finished goods at the 
other. 


Extensions also must not be lost sight of, as it would | 


be a most expensive matter to rearrangeall the machinery 
every time the works were enlarged ; for this reason it is 
desirable to begin with a building of sufficient length to 











accommodate the various departments in their proper 
order, and wide enough to deal with the amount of work 
immediately in prospect. In such a case the width of the 
works is ‘increased as extensions are required, without 
involving any changes to existing plant. : 

The departments should be arranged pretty much in 
the following order :—Stores, marking out, heavy tools, 
light tools, fitting, assembling or erecting, testing, paint- 
ing, despatch, joiners, patternmakers, patuern stores, and 
power. 

Stores.—In undertakings dealing with heavy work, the 
travelling cranes will be available for unloading material ; 
in other cases a light crane niust be provided for this 
purpose.’ The stores should be closed in by a partition 
about 7ft. in height, constructed with a framework of 
angle and T-iron filled in with expanded metal. A separate. 
bin or rack will be necessary for each kind of material, 
and provision in the form of glass bottles or tin dishes for 
storing small articles, screws, &c., will be found effective. 

All the bins, racks, &c., should be made up in a portable 
form, to enable the stores to be rearranged easily in case 
of extensions or improvements. The bins are often placed 
along the walls, but this is not by any means an_ ideal 
arrangement; the better plan is to erect them crossways, 
with small gangways between, and plenty of room across 
the ends for trolley traffic. 

If this plan be adopted the bins in each cross gangway 
will have a separate set of numbers prefixed by a letter 
which will indicate their position. It is difficult to give 
general rules for stores, as variations must be made to 
suit different classes of work ; but whatever arrangements 
are adopted they must be of such a nature as to enable 
any article to be quickly found, even by persons unaccus- 
tomed to the work. An office must be provided for the 
storekeeper, in which his papers and books can be kept 
clean and in order, and a weighbridge for vans and lorries 
will be indispensable if large quantities of material are 
handled. 

Heavy tools.—Special foundations will be required for 
the larger tools, which must pass through the flooring and 
be carried down 2ft. or more, according to the weight 
involved. It is most important to allow ample floor space 
round each tool for the purpose of laying out finished 
work and jobs waiting to be done. If the type of work 
to be dealt with be known, maximum quantities forming 
each batch to be operated on should be laid out round 
the machine, and in such a manner as not to interfere 
with the operator or gangways; the amount of space re- 
quired can thus be decided upon. This method can be 
carried out to scale on the drawing-board, if more con- 
venient, but the results are not so certain. The heavy 
planers and lathes should come first in order, followed by 
milling machines and radial drills. A stand with shelves 
and a drawer should be provided for each machine, on 
which can be kept tools and other tackle in constant use. 

Light tools can be fixed direct to the flooring by coach 
screws. The arrangement is largely influenced by the 
limitations of the shafting provided to drive them, the 
probability of extensions, and the amount of overtime for 
which separate machines will have to work. In modern 
works, in which the machine tools deal almost entirely 
with repetition work, and where power is cheap, the 
consideration of overtime need not enter into our 
calculations. 

In all other respects the greatest economy can be, 
obtained by driving a large number of machines from one 
motor, partly because the latter will cost less than 
several motors aggregating the same power, and partly 
on account of the decrease in the maximum load, thus 
demanding less motor power. 

As exhaustive figures are now available showing the. 
maximum horse-power taken by various machines, it is 
not necessary to detail this information here, but a few 
particulars relating to the total power required for a com- 
plete works and for lines of shafting will be instructive. 
If ten machines be driven from one shaft the motor 
driving it need only have a continuous rating of 75 per 
cent. of the maximum horse-power taken by the machines 
in the aggregate, 60 per cent. being sufficient to drive 
twenty machines under similar conditions, including the 
power taken by the shafting in each case. 

The total maximum power required for the whole 
works where a considerable number of heavy tools and 
electric cranes are in use wili not exceed 40 per cent. of 
the rated output of all the motors added together, but in 
works dealing with light articles, where the machines are 
nearly all grouped, 60 per cent. should be allowed in calcu-., 
lating the power of the generating plant. 

The latter consists generally of one unit for powers 
below 200 horse-power, with an ample supply of spare, 
parts to minimise the consequences cf a breakdown. It 
is most important to keep the number of different sizes 
of motor as small as possible, soas to reduce the number 
of spares, which willinclude an armature, a field coil, a 
set of brush gear, and a bearing bush for each size, in 
addition to the usual stock of biushes, which require , 
periodical renewal. : 

The cables, which will be of the-600-megohm grade, 
should be carried overhead, and need have no protecting 
conduit where they are out of reach, but it will be neces- 
sary to protect the leads tc the motors by gas barrel up 
to 6ft. or 7ft. from the floor, and in other positions where 
they are liable to damage. 

The line shafts are almost invariably arranged longi- 
tudinally with the building, the machines being placed in 
two lines back to back under the shafting. Ample gang- 
ways should be left open between each double line of . 
machines, in which two men can work opposite each 
other without interfering with the passage of trolleys and , 
other traffic; cross gangways being allowed every 40ft., 
to 50ft., at least 5ft. in width. 

A stand with several shelves and a drawer at the top 
should be provided for every medium-sized machine; 
these appliances can be. constructed in the. following 
manner:—A square cast iron base, with a foot at each: 
corner, has provision for four gas pipe uprights over which 
light cast iron frames are passed and fixed at each corner 
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by a screw, the middles are filled in with wood boards, a 
drawer being fitted under the top shelf. The total height 
may be 3ft. 6iu., and the stand will carry four shelves, 
each about 2ft. square. 

In addition to the above stands, similar provision must 
be made for carrying finished work and jobs waiting to 
be done. A simple construction consists in attaching 
wood shelves to cast iron frames. 

For machinery dealing with small castings, wheeled 
trucks provided with shelves are very effective in saving 
handling ; each truck is loaded with a certain number of 
castings at the stores, and is run along to the machine 
where the castings are operated on, and replaced on the 
truck, which can then be returned to the stores, or taken 
to other machines, as may be required. 

Fitting-shop.—The old-fashioned plan of fixing con- 
tinuous benches along the walls has given place to 
separate benches, each accommodating two or three men. 

A very durable and cheap appliance of this nature can 
be made up with cast iron standards, across which are 
placed the planks forming the bench. The front plank 
should be about. 3in. in thickness and the two further ones 
can be made from 1}in. stuff, all of them being Yin. wide; 
a lin. board is nailed to the back to prevent articles from 
falling off; the vices are pitched about 5ft. apart and 
placed 2}ft. from either end, thus giving a length of 10ft. 
or 15ft. for a bench carrying two or three vices respec- 
tively. A drawer is provided under each vice. 

The main gangway for trolleys, &c., should run along 
the ends of the benches, involving the placing of the 
latter crossways in the shop, and ample room must be 
left in the cross gangways for persons to pass without 
disturbing the fitters. No fitter should have more than 
two others between him and a gangway, otherwise the 
material to and from the benches will have to be carried 
too reat a distance. ; 

Assembling or erecting of small machines requires no 
special apparatus in general, excepting a number of 
benches to carry the parts at a convenient height. 
These benches can be constructed and arranged in a 
similar manner to those used for fitting, excepting the 
thickness of the tops, which will be varied to suit the 
weight to be carried. 

Erecting.—Few general rules for the erection of large 
work can be given; portable drills are generally essential, 
and these should undoubtedly be of the electric type, 
where current is already used for power purposes. — Elec- 
tric drills are more efficient than pneumatic, and they can 
in many cases be held in position by magnetic attraction; 
moreover, the capital cost of putting down air compress- 
ing plant and distributing pipes is entirely saved by 
utilising electric power for this purpose. 

Testing cannot be dealt with generally, as it depends 
entirely upon the class of work being manufactured. 

Painting and warehouse.—Large, heavy work usually 
receives a final rub down and finishing coats of paint and 
varnish after erection on the customer's premises; it is 
therefore unnecessary to wall in a department for dealing 
with such work; in fact, great difficulty and expense 
would be involved if this were done, as the erecting 
shop cranes would not be available for lifting purposes. 
No walls are therefore necessary or desirable between 
the erecting shop and the despatch department for heavy 
work. 

The painting of small work, which requires to be 
smartly finished, must be done in a place where dust is 
rigidly excluded, and for this purpose the warehouse and 
painting shop should be separated by brick walls from the 
assembling and despatch departments. An expanded 
metal partition, as already described for the stores, may 
separate the storage space for finished machines from the 
part where the painting is done. 

Despatch.—For heavy work the crane runways will be 
continued over this department, thus providing for the 
necessary lifting tackle. A circular saw and a band saw 
will be found very useful for packing parts of varying 
dimensions and shapes. Where small work only is being 
dealt with a light overhead traveller to lift 30 cwt. should 
be installed for loading purposes, the hoisting being done 
by an electric motor, and the traversing by hand. 

Patternmakers and joiners can be provided for beyond 
the despatch department, and they must be partitioned 
off by a fire-proof wall. The machines in this department 
should be driven by separate motors of the totally enclosed 
type, or as an alternative a line shaft may be installed 
with a clutch to drive each machine. In any case 
countershafts must be avoided, as the work is very inter- 
mittent, and their adoption would involve a considerable 
waste of power when the machines were idle. 

Pattern store will be arranged next the patternmakers 
and joiners, with a wall between to keep out dust. This 
department should be kept dry and well ventilated, but it 
must not be allowed to become very warm, or the 
patterns will warp and shrink. The heating pipes should 
therefore finish up in the patternmakers’ and_joiners’ 
shop, but the heating boiler may be arranged in one 
corner of the pattern store, and will give out suflicient 
heat to keep the place dry, although shut off from it by 
a brick wall. 

A plan of a works laid down on the lines set forth above 
for the manufacture of small machines and appliances is 
shown on page 53 ante. This plan is only intended to give 
the sequence of operations and provision for extensions 
which should be aimed at in laying out new works; no 
attempt has been made to give the proportionate sizes of 
the various departments, as these must. vary according 
to the nature of the work to be done, and it has not been 
considered necessary to show the various small out- 
buildings, which are often required for special work. 


OUTBUILDINGS, 


We have now generally described the main part of 
the works, and the various departments which should be 
housed in one building. One or two other important 
operations are usually included in engineering : under- 
takings, such as a forging, brassfounding, and sometimes 





ironfounding. These departments do not require steam 
heating, and their product can be ordered and delivered 
into the stores in the same way as material is obtained | 
from outside sources, and in other respects they can be | 
most advantageously run as separate concerns in their | 
own buildings. 
SMITHY. | 

Several different forms of hearth can be obtained, 
some with down draught and a main flue under- 
ground, and others with the flue overhead, but the latter | 
are more often adopted. The hearths are arranged | 
round the sides of the building, and the fumes are drawn | 
off by the usual hoods, which enter a common trunk flue, | 
from which they are extracted by an electrically-driven 
exhaust fan. Any power hammers which may be requirod 
are arranged down the centre of the shop. 

The usual blowing fan will, of course, be electrically | 
driven. 

The current for the arc lamps can in this case be taken 
from the mains supplying the fan motors. 


BRASS FOUNDRY. 


The size for a given output depends largely upon 
the nature of the work done, whether small and 
intricate or large, weighty castings are made, and 
whether hand or machine moulding predominates. 

For general work of average size and hand moulding 
only, a floor space of at least 1000 square feet must be 
provided to turn out one ton of castings in a 54-hour week. | 
With machine moulding an increased output up to 50 per | 
cent. is possible with the same accommodation. 

The height of the building should be 12ft. to 13ft. under | 
the eaves, unless heavy work is being dealt with, in which | 
case 2ft. or 3ft. more will be required to allow room for an | 
overhead crane. The roof principals should be of wood | 
covered in with slates or some material which is not | 
affected by the foundry fumes.  Uralite has been success- | 
fully used for this purpose, the cost being about equal to | 
corrugated iron of 20 gauge. At least one-third of the | 
roof.should be glazed, thus obviating a need for side 
windows. The ventilation is of some importance, and 
exhaust fans undoubtedly give the best results; many | 
foundries, however, depend upon natural ventilation only, | 
from louvres provided in the roof and air inlets along the 
walls. 

With regard to the furnaces, the tipping oil-fired type 
is so far ahead of the old-fashioned coke furnaces that no 
description of the latter comes within the scope of an | 
article on new works. 

The oil-fired furnace is mounted on trunnions and 
tipped with the crucible in position, when metal has to 
be run off. The fuel oil is sprayed by means of com- | 
pressed air supplied by a motor-driven compressor, and | 
enters the side of the furnace, perfect regulation being | 
provided by suitable valves. 

The space taken up by this apparatus is very much less | 
than is the case with the ordinary coke furnazes, and no | 
sunk flues or chimney are necessary. When, in addition 
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SHIPBUILDING AND MARINE ENGINEERING 
DURING 1906. 


No. Il.* 


THE world’s output of tonnage and the output of the 
United Kingdom and its Colonies relatively to that of the 
principal foreign countries where shipbuilding is really an 
industry, as well as the contributions to the grand aggre. 


| gate made by the several districts throughout Britain, 


having now been broadly dealt with, some attention may 
be devoted to the output of individual firms or combina- 
tions both at home and abroad, the distinctive classes of 
work being also indicated. 

Before proceeding to take this more minute survey of 
the year’s work, however, a few additional general com- 
ments and reflections on the doings of the several 
countries competing with each other in the supply of 
their own and other countries’ demands for new shipping 
may be acceptable. The lead which Britain still maintains 
as the shipbuilding—if not the engineering—workshops of 
the world is almost inevitably a lead that will be harder 
to hold in face of keener and keener competition. For 
the highest class of workmanship and specialised types of 
vessels and their machinery, owners abroad are still 
coming to the British countries, and where celerity of 
production is a desideration, even shipping of only an 
ordinary character will still be placed with British firms. 
This, of course, as was pointed out in No. 1, does not 
apply at present to the United States, nor, indeed, is it 
very likely ever to apply to any large extent. In the 
case of the Southern States of America, however, the 


| reverse is perhaps true, and a fact of some note in con- 


nection with last year’s British work is the compara- 
tively large tonnage and the large number of individual 
vessels produced on the Clyde and other districts for the 
River Plate, the Amazon, and other waterways, ard for 
the coasting trade of Peru and Chili. 

The importance of the United States and of Germany 
as competitors with the two principal British districts, 
the Clyde and the Tyne, has already been commented on. 


| As rivals to the United Kingdom as a whole, however, 


they are far in the rear; and in the case of Germany, this 
is proved, not alone by the comparative smallness of the 
total output, but by the fact that notwithstanding the 
steady increase in the Fatherland’s productiveness, it 
still remains the largest foreign customer of the ship- 
builders of the United Kingdom. Indeed, the amount of 
its custom during 1906, as measured by the British- built 
shipping registered as owned there, reached a higher 
figure than in any year since the beginning of this century. 
The following table of British-built and foreign-owned 
tonnage during the past six years is instructive on this 
and other heads above briefly alluded to :— 

We come now to speak of large outputs by individual 
firms. While in the matter of volume of work alone, 
the distinction of heading the world’s list on this occasion 
goes to the American Shipbuilding Company, with its six 
separate yards and their combined outputs of 198,500 
tons, the palm of honour really belongs to the second on 


1901. 


1904, 1903. 1902, 





Tons. 
Germany 
Norway ... 
Sweden... ... 
South America ... ... ... 
Colonies, India and Ezypt 
Russia SS ee 
France ... 
Denmark a 
Austria-Hungary... 
DE i. ces wee 
Spain 
Italy 
Portugal... 
Holland ... 
Turkey ... 


Japan 1 970 


95,250 


Tons. 
78,150 


11,290 


1,670 
26,240 
31,730 
18,770 
12,280 
53,970 

8,59C 

9,500 

2,880 


Tons, 
35,890 
24,280 
280 
76,320 
11,770 
8,070 
3,100 


Tons, 
28,590 
30,460 
3,080 
28,840 
12,980 
15,530 
7,080 
18,480 
11,900 
7,090 
1,550 
23,750 
6,830 
130 


Tons. 


25,900 
62,100 

7,280 
48,990 


13,180 


8,500 








to these advantages, the life of the crucibles is increased | 
by 100 per cent., and the cost of melting a given quantity | 
of metal is reduced, no further argument in favour of the | 
system is required to justify its adoption. 

The following machines should be installed in a foundry | 
turning out any considerable quantity of castings. A sand 
mill, a sand sifter, emery wheels, “sprue” cutters, and 
band saw for cutting off runners, and a water tumbler for 
cleaning castings. A magnetic separator should ‘be used 
if shop turnings are melted down, and a core oven of the 
“ Millett” type will also be required. 

The lighting can be effectively done by arc lamps, and 
both power and lighting circuits may be taken from the 
same switchboard. 


HANDLING OF MATERIAL. 


In works manufacturing small machines or appliances 
no tramways are necessary ; hand trolleys will effectively 
transport material or finished parts over a well laid floor ; 
the only lifting tackle required for such work being the 
light overhead cranes, already described, for the stores 
and despatch departments. 

On the other hand, where large and heavy work is 
being turned out, a narrow gauge industrial railway is 
essential for the easy conveyance of heavy parts from 
one department to another, which can thus be moved 
with very much less labour than would otherwise be 
involved. In works of this nature large travelling cranes 
will be in constant use, and they should, therefore, be of 
the three-motor type worked ‘froma cage. pense 
cranes, which are used intermittently, may be worked 
from the floor, but a motor should be provided for each | 
motion. In‘all cases the controllers are preferably of 
the tramway pattern, and both the down shop leads and 
the ‘cross wires should‘ be ’ protected by overload ‘circuit 
breakers. 





the list, Swan, Hunter and Wigham Richardson, Limited, 
whose output of 117,940 tons, contributed by twenty-five 
vessels, represents work of a far more notable character— 


| perhaps, indeed, the most notable, as well as the largest 


in amount ever carried out by one firm, having practi- 
cally only one yard, in one year. The output, of course, 
includes the great Cunard liner Mauretania, which in 
itself contributes 33,000 tons to the total, and of whose 
high-class character in all respects there is here no need 
to speak. The engining of the Cunarder, however, and 
of the majority of the twenty-five vessels, was the work 
of other firms. Second place on the roll of British ship- 
building activity in 1906 was taken by William Doxford 
and Sons, Sunderland, who also launched twenty-five 
vessels aggregating 99,760 tons. In 1905 the Doxford 
firm headed the list of British shipbuilders with 
an output of neatly 87,000 tons gross. The aggre- 
gate horse-power of engines supplied by the firm 
to the twenty-five vessels amounted to 39,100 tons. 
The Sunderland firm have during the past year thus built 
and engined a vessel for every working fortnight of the 
year, and it is specially noteworthy that all the vessels 
are of the turret deck type, with which the name and 
fame of Doxford are so closely identified. Not only are 
the turret steamers as designed and produced by this firm 
—and by other firms under. licence—maintaining their 
place in the favour of shipowners engaged in the oversea 
carrying trade, but their success has given rise to the 
devising and production of other cargo carrying types in 
which the maximum of capacity, the minimum of net 
weight, and of working expenses, are the qualities aimed 


|,.at.. Fourth P egw is taken by the Queen’s Island firm of 


Harland and Wolff, whose‘ volume of output is 83,240 
tons, made up of eleven vessels, including the White Star 
liner Adriatic in the leading rank of notable productions 


* No. I. appeared January 18th, 
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of the year. Of vessels taking this rank, something, of 
course, will be said later. The following are the six 
leading firms in the matter of volume of output during 
1906, from which it will be noted that, although the Clyde 
as a district maintains its pre-eminence, no individual 
firm—not even John Brown and Co., Clydebank, with 
their 33,000-tons Cunarder Lusitania—qualified for a 
place among the half-dozen firms first on the list as 


respects volume of output :— 
Tons. 

Gross 

register. 


Vessels, 


American Shipbuilding Company (six 
ee, AR ee hE se 198,530 
Swan, Hunter and Wigham Richard- 
et oa 117,940 

99,76 
83 230 
74,930 
65,480 


son... wee eee aoe ose eee 
William Doxford and Sons ... 
Harland and Wolff Satie 
William Gray and Co. ... ... 
Workman, Clark and Co. ... 


Of marine engineering output—apart from class and 
technical distinctions—little need here be said, as the out- 
put of tonnage, generally speaking, fairly indicates the 
volume of such work, and meantime we only enumerate 
the firms holding first place as in the above statement 
with respect to tonnage :— 
1H.P. 
117,530 
115,500 
108,900 
96,7 
79,000 

71,500 


North-Eastern Marine Company (two works) ... 
Wallsend Slipway Company... ... ... 0... 
John Brown and Co. poe uate 

Hariand and Wolff ... 

Vickers, Sons and Maxim 

Schneider and Co., Creusot ... 


Entering now upon a brief survey of the year’s work, 
concerned more with character than with output, many 
features worthy of note present themselves. Naval, as 
distinguished from mercantile tonnage is a larger element 
in the output of foreign countries than before, and the 
significance of the fact that of the total foreign-built 
shipping tonnage, about 16} per cent. represented warship 
tonnage, has already been commented on. The world’s 
outputof naval tonnage was about 315,000 tons. Of 
Germany’s total output almost 10 per cent. consisted of 
warship tonnage, while in Japan the corresponding work 
was over 6 per cent. Of the United Kingdom’s immense 
output the percentage of naval to mercantile tonnage 
reached only about 4 per cent., and a not inconsiderable 
proportion of this was tonnage for foreign countries, 
Russia and Peru, for example, taking 21,500 tons between 
them. While big battleships were a feature, the larger 
number of the world’s naval productions consisted of fast 
cruisers, torpedo-boat destroyers, and other small craft, 
and this, it may be said, is generally representative of the 
naval work still on hand, although, perhaps, fast cruisers 
and scouts may occupy a more prominent place in the 
scheme of work contemplated for the future than even 
mighty Dreadnoughts. 

Both in respect of big battleships and ocean liners—as 
in the matter of big tonnage aggregates—the year 1906 
will probably long figure conspicuously in shipbuilding 
annals. Wivhin the twelve months there was sent afloat 
the four largest warships the world has ever seen—the 
Dreadnought, the Agamemnon, the Lord Nelson, and the 
Satsuma—the last-named in Japan—also the three 
largest merchant steamers, the Lusitania, the Maure- 
tania, and the Adriatic. The Dreadnought is completed, 
having passed through her trials most successfully, while 
the others are fitting out at the respective places which 
have seen them called into being. The two great 
Cunarders and the Dreadnought are turbine-propelled 
vessels, while the Agamemnon, the Lord Nelson, and the 
Adriatic are being fitted with piston engines. The six 
largest merchant ships of the year may be here 
enumerated :— 


Builders. 
John Brown and Co., Clydebank 
Swan, Hunter & Wigham Richard- 
son, Tyne 
Harland and Wolff, Belfast 


Vessel. 
Lusitania ... 
Mauretania 


B.T. tons, 
33,000... 
33,000 
25.000 
19,400 


14,400 
10,530 


Adriatic .. 
Kronprinsessa 
Cecilie ... 
Eropress of 
land 
Aiaguaya ... 


Vulcan Company, Germany 


Ire- 


Fairfield Company, Clyde 
Workman, Clark and Co., Belfast 


The relative economy of leviathan merchant vessels in 
services where their size can be fully utilised has long 
been recognised, but only within the past few years has 
the advance in marine engineering been such as to enable 
such huge vessels to be run with anything like commen- 
surate profit even when subsidised in one way or another. 
As to mere size, it is quite apparent that the matter of 
depth alone even now regulates or hinders development, 
pending the deepening of the harbours of Liverpool and 
New York, &c. Other factors there are, of course, in the 
problem of the further growth in the dimensions and 
speed of ocean mail and passenger steamers, and while 
the German companies may, and, in fact, have arranged 
to bring their largest steamers almost abreast of the 
latest Cunarders as regards dimensions, they will be con- 
tent to await events as connected with the latterin respect 
to speed and means of propulsion. 








tecENT tests show that steel pipe has much higher 
resistance to torsion than wrought iron pipe, says the Jron Age. 
Samples 6ft. long were tested in a lathe, one end being caught in 
a fopr-jaw chuck, while the other was supported by the tail stock 
centre and the middle by the steady rest. A lever was clamped to 
the tail stock end of the pipe, and supported by a spring balance 
at a;radius of 3ft. A }in. steel pipe gave a maximum pull of 
190 Ib., and twisted fifteen turns before breaking, the weld remain- 
ing intact. The average pull with jin. wrought iron pipe was 
65 lb. and the maximum 81 1b. ; the average twist was 24 turns and 
the maximum 5? turns ; the samples failed in the weld. With 
lin. ‘steel pipe the pull was 3001b., as against 256 Ib. for iron ; 
5 turns, against 4} for theiron ; 13 per cent. of the steel pipes 
failed in the weld, as against 46 per cent. for the best of the iron 
pipe. 





OBITUARY. 


DAVID MacBRAYNE. 


Tar death took place at his house, 11, Park Circus- 
place, Glasgow, on the 26th inst., of Mr. David MacBrayne, 
shipowner, whose name has been a household word in 
the Western Highlands and islands of Scotland for 
quite half a century. The fleet of fine Clyde river 
and coasting steamers—well-known units of which are 
the Iona and the Columba—which has been, up till 
recently, under his ownership and control, has been in- 
strumental, more than any other factor, in opening up 
the romantic regions of the Western Highlands and 
Islands, in developing their natural resources, and in 
making them the resort of the sportsman and. the yearly 
increasing multitude of tourists from all parts of the 
world. 

Mr. MacBrayne, who had reached the advanced age of 
ninety-two years, and had been in feeble health for some 
time, came of an old Glasgow stock. His father fille? the 
position of registrar in the Barony parish, and his mother 
was the daughter of Rev. Dr. Burns, of the Barony Church, 
whose two sons founded the well-known company of G. 
and J. Burns. He was thus a nephew of the founder of 
the Cunard Company, and a cousin of the first Lord 
Inverclyde. 

Mr. MacBrayne began life as a typefounder, but in his 
early youth abandoned the mechanical vocation and 
entered a shipping office, where he acquired an experience 
which proved invaluable for the important work to which 
his later years were devoted. Although not the founder 
of the shipping service to the West Highlands, he was 
from the first associated with David and Alexander 
Hutchison, who worked under the firm name of David 
Hutchison and Co.; they not only established trade 


‘services with the Western Isles, but opened up what— 


after the well-known tour of the late Queen Victoria— 
became renowned as “the Royal Route,” from Glasgow 
to Ardrishaig through the Crinan Canal to Oban, Staffa 
and Iona; also the sail.through the Caledonian Canal to 
Inverness, and that to Skye and Stornoway. In 1876 
Mr. David Hutchison retired from the firm, and two 
years after his brother also withdrew, leaving Mr. 
MacBrayne the sole partner. About that time the fleet 
consisted of fifteen boats with a gross ‘tonnage of 
3380 tons ; now it embraces thirty-two steamers of close 
on 10,000 tons, and there are at present two vessels under 
construction, one being a high-speed boat to be pro- 
pelled by .an internal-combustion engine. While many 
causes were contributory to the growth and success of the 
business, the principal factors were the administrative 
ability and close personal attention of Mr. MacBrayne. 
the admirable character of the service provided, and 
the efficiency and uniform courtesy of the large staff. 
In 1902 Mr. MacBrayne took into partnership his 
two sons, David Hope and Laurence, both of whom, 
having had engineering as well as commercial 
training, ably assisted in the conduct of affairs. Retir- 
ing in 1905, Mr. MacBrayne arranged for the firm being 
formed into a limited liability company, with his eldest 
son, Mr. David Hope MacBrayne, as chairman and 
managing director. Although the conduct of his own 
ever-increasing business absorbed most of the late Mr. 
MacBrayne’s energies and attention, he was yet able to 
devote some of his time and sterling qualities of mind to 
public affairs. In his younger days he took an interest 
in volunteering, and rose to the rank of major. Fora 
number of years he served as a ratepayers’ representative 
on the Clyde Navigation Trust, and he was a Justice of 
the Peace for the city of Glasgow and the county of 
Lanark. 


HUGH UNSWORTH McKIE. 


WE regret to have to announce the death of Hugh 
Unsworth McKie, M Inst.C.E.,in his eighty-fifth year, 
which took place on the 19th ult. at the house of his son, 
James McKie, M.Inst.C.E., at Spondon, Derbyshire. 
Mr. McKie commenced his career at the town of Lancas- 
ter, having served his articles with Mr. Lamb, at Hay 
Car, near Lancaster, and was afterwards in partnership 
with his previous fellow-pupil, the late Mr. John Lawson, 
M. Inst.C.E. During their partnership they designed and 
carried out numerous water, sewerage, and railway works. 
The late Mr. J. Mansergh was a pupil of Mr. McKie, and 
subsequently a partner. 

Mr. McKie left Lancaster to carry out the main sewer- 
age of Alnwick, where he first introduced the accepted 
system of laying sewers in straight lines from point to 
point. He also superintended works of a similar 
character at Tynemouth and Carlisle for the late Sir 
Robert Rawlinson. At Carlisle he designed and carried 
out the first sewage irrigation farm in England, after 
the completion of which he became surveyor and engi- 
neer of that city. He left Carlisle to carry out the 
railway from Llandudno Junction to Bettws-y-Coed. 
He then became manager and engineer to one of the 
important Welsh slate quarries, and was actively engaged 
in North Wales and on the Continent for a number of 
years on many works, including the North Wales narrow- 
gauge railways, water, harbour and other works. He left 
Wales to take charge of the Southport main drainage 
works for Mr. James Mansergh, and afterwards was again 
appointed City Engineer and Surveyor of Carlisle. 
During this term of office he carried out many works 
connected with his public and private practice, these 
works being well known to the older members of the 
profession. Mr. McKie !eft Carlisle in 1889, and was 
engaged in private practice at 11, Victoria-street, 
Westminster, until his retirement from active life in 1898. 

Mr. McKie was of a most retiring nature, and was 
highly esteemed by his contemporaries both for his great 
engineering abilities and for his sterling integrity, and 
will be deeply. missed by all who knew him. He was a 
member of the Incorporated Association of Municipal 





and County Engineers almost from its foundation, and was 
for some time a member of its Council. 


JAMES BROGDEN. 


Mr. Broaden, a son of the founder of the Llynfi and 
Ogmore Railway, died on Saturday last in his seventy-fifth 
year. The founder of the family, Mr. John Brogden, came 
to Wales about fifty years ago, and ever since one or other of 
a numerous family has been identified with the Welsh 
industries. In 1863 the family figured in the establishment 
of the Llynvi, Tondu, and Ogmore Coal Company. Of this 
Mr. Alexander Brogden became chairman, and Mr. Henry 
Brogden managing director. Up to 1886 the Maesteg Works 
were successfully carried on, but at that date were stopped. 
In the seventies the subject of our obituary notice, Mr. James 
Brogden, went to New Zealand to carry out an important 
railroad contract which the firm had undertaken, and he 
remained there for several years. In 1878 he was elected 
president of the South Wales Engineers’ Association. Later 
he aided in the development of Porthcawl, at which place, 
after a long illness, he ended his days. He was a Fellow of 
the Geographical Society, and of the Geological Society, 
taking an active interest in both Institutions. 


JENKIN MEREDITH. 


In the person of Mr. Meredith, Wales has lost another of 
its old colliery managers. He was one of the old school, 
working at one of the Dowlais collieries from his youth, and 
gradually acquiring experience coupled with native ability to 
undertake higher duties. He was for twenty-three years 
manager of collieries under D. Davis and Sons, and for 
seventeen years had charge of Ferndale, and enjoyed the 
distinction of a unique knowledge of the location and 
characteristics of the principal seams. He continued 
engaged in practical operations up to 1891, and then retired. 
His death occurred January 27th, in his seventy-fifth year. 


W. H. DAVIES. 


THE death of Mr. Davies, of the Skelton Iron, Steel, and 
Coal Company, took place suddealy last week. For many 
years he had been, principally as engineer, associated with 
the industries of Wales, and five years ago left the tin-plate 
and bar district of Pontymiste, in Monmouthshire, to take 
up the management of the Skelton Works, one of the largest 
concerns in Staffordshire. 


HENRY AUSTIN. 


Tue death was announced on the 23rd inst. of Mr. Henry 
Austin, who had been connected for many years with the 
Hope Foundry Company, Upper Thames-street. Mr. Austin, 
who was in his sixty-fourth year, was well known and highly 
esteemed throughout all branches of the trade, and his death 
is greatly lamented by a large circle of acquaintances. 








Society Or ENGrveers.—The first ordinary meeting of this 
Society for the year 1907 wiil be held on Monday, February 4th, 
at the Royal United Service Institution, Whitehall. The Presi- 
dent for the past year, Mr. Maurice Wilson, will present the pre- 
miums awarded for papers read during the year. , The President 
for the year 1907, Mr. Richard St. George Moore, will deliver his 
inaugural address. The chair will be taken at 7.30 p.m. pre- 
cisely. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—A general meeting of the members of the North-East 
Coast Institution of Engineers and Shipbuilders was held last 
Friday evening in the lecture theatre.of the Literary and Philo 
sophical Society, Newcastle. The President, Mr. W. H. Dugdale, 
M. Inst U.E., occupied the chair, and there was a moderately 
good attendance. The President presented to Mr J. Mitchell 
Moncrieff the Institution’s gold «edal for his paper last year on 
“Commercial Dry Docks,” which was suitably acknowledged by 
the recipiext. 

GEOLOGISTS’ ASSOCIATION.—The annual general meeting of the 
Association will be held at University College, Gower-street, W C., 
this evening at 7.30 p.m , when the annual report of the Council 
and the accounts for the year ending December 31st, 1906, will be 
presented, and the officers and Council for the year 1907 elected. 
The President will then deliver his address, entitled ‘* On the Con- 
stitution and Management of Scientific Societies.” At the conclu- 
sion of the address the formal business of the ordinary meeting will 
be taken. The Council will meet at 7 p.m. 

THE BIRMINGHAM ASSOCIATION OF THE INSTITUTION OF CIVIL 
ENGINEERS.—The twentieth annual dinner of the above was held 
at the Grand Hotel, Birmingham, on the 24th January. Mr. J.D. 
Watson, M. Inst. C.E., President of the Asso iation, was supported 
by the Lord Mayor of Birmingham—Mr. Councillor J. H. Sayer 
Sir Oliver Lodge, Sir Alexander Kennedy, President of the Insti- 
tution of Civil Engineers, Sir William White and Mr. C, Hawkes- 
ley, Past-presidents of the Institution of Civil Engineers, Mr. 
J. C. Inglis, Great Western Railway, Mr. H. Ashton Hill, Mr. 
A. J. Grinling, sen., North-Eastern Riilway, Mr. A. Worthington, 
Midland Railway, and others. In rising to give the toast of ‘* The 
Institution of Civil Engineers,” Mr. J. D. Watson remarked on 
the fact that the Institution had now a membership of 8000 and 
its annual income amounted to no less than £25,000 a year. The 
time would sooner or later come when the present fine home of the 
Institution in Great George-street, Westminster, would have to 
be removed to make way for Government offices. At the risk of 
appearing heterodox at a public dinner, he would throw out the 
suggestion that alongside the future home of the Institution an 
engineers’ club should be erected. Sir Alexander Kennedy, in 
reply, stated that the Council of the Institution would no doubt 
be pleased to consider the suggestion of a club, as to the desira- 
bility of which there could be no doubt. Amongst other good 
work the Institution had recently done was to raise the status of 
technical knowledge by the obligatory exa’nination arranged for 
candidates. In proposing the toast of ‘‘The Birminghan 
Association,” Mr. J. C. Inglis remarked that he rose with pleasure 
to dos», as he was one of the first students admitted into the 
Institution. Mr. A. J. Grinling, jun., in reply, stated that 
the number of students now resident in the district was 120. 
They deeply regretted the death of Mr. John Price, who took much 
interest in the Association. He further added that the students 
were pleased that Mr. C. W. L. Alexander, who, three years ago, 
was a member of their Association and the lecturer they had 
appointed for their preparation class for the Associate Member- 
ship examination, had been made Professor of Civil Engi eering 
at.Queen’s College, Cork. Sir William White iy sy the toast 
of ‘‘ The City of Birmingham,” remarking on the great variety of 
its.manufacture. The Lord Mayor responded. ‘‘ The University 
of Birmingham ’ was proposed by Dr. Tudsbery, Secretary of the 
Institution of Civil Engineers, and was responded to by Sir Oliver 
Lodge, Principal of the University. 
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RAILWAY MATTERS. 


Tue Austro-Hungarian Consul in Rustchuk reports 
that the construction of a railway from Trevna to Gabrovo is 
planned. Details of the scheme may be seen at the Bulgarian 
Ministry of Public Works. 


Mr. JouNsoN, assistant engineer to the Great Northern 
Railway Company of England, has been appointed chief 
commissioner of the New South Wales railways. Two local rail- 
way Officials have been appointed assistant commissioners. 


Tue Pennsylvania Railroad Company pays to the 
State of New Jersey the highest taxes of any railroad company 
owning lines iu that State. The amount just fixed by the State 
Board of Assessors is £215,503. The total taxes received from 
railroads is £700,074. 


Tax Grand Trunk Railway is applying to the Railway 
Commission for permission to build a new line from Port Union 
into Toronto, a distance of 20 miles, which will enable the rail vay 
to avoid the Scarbérough’ Heights. The new line will run along 
the shore of Lake Ontario. 


Twenty tons of brake shoes per month are stated to 
be used up in the New York Subway. The brakes are applied, 
it is said, for nearly one-quarter of the total time of running upon 
the local train runs, and for about one-eighth of the total running 
time of the express, or limited trains. 


Tue London and North-Western Railway Company 
has decided to close the Micklehurst station, which is situated on 
the new line from Stalybridge to Yorkshire. The number of 
passengers that have used the station has been very small. It is 
proposed to let more trains stop at Mossley, the next station. 


THE annual report of the Southern Pacific Railroad 
reveals the fact that the Harriman system is to be extended 
700 miles in Mexico, oringing its southern extremity within a com- 
paratively short distance of the Mexican capital. When this 
extension aud other contemplated construction have been com- 
pleted, the Southern Pacific will own one of the most important 
railroad systems in Mexico. 


Tue Russian Commission for new railways is consider- 
ing a project presented by a foreign syndicate with regard to 
laying down a line of railway to bring Mvscow in direct communi- 
cation with the port of Reval, the capital of the Baltic Province 
of Esthonia, and on the southern coastline of the Gulf of Finland. 
The estimated cost of laying down this greatly needed line is 
£4,735,000, and its l.ngth would be 562 miles. 


Tue directors of the Great Eastern Railway have 
voluntarily increased by 2s. a week the wages of men of the follow- 
ing grades all over the system who have had ten years’ service : 
Head passenger and goods guards, first-class and special-class 
siznalmen, and local goods guards. Men with eight years’ service 
receive ls., and the other 1s. on attaining ten years’ service. The 
increase came into operation with the new year. 


SyDNEY now possesses the finest terminal railway 
station in the Southern Hemisphere. The station was opened in 
August last. The building, so far, has only been finished to the 
height of one storey, so that its main architectural features have 
not been developed. The station is built in the form of three 
sides of a quadrangle. On the west it faces Pitt-street, on the north 
Belmore Park ; and on the east, Elizabeth-street ; the south being 
left clear for the ingress and egress of trains. 


THE recently built railway between St. Petersburg, 
Vologda, Viatka, and Perm is proving itself to be a great improve- 
ment on the old line, which ran to Perm 7/4 Moscow, especially in 
regard to the saving of time. Thus, while the old line made the 
journey in 118 hours 25 minutes, the new line running directly 
eastwards from the capital takes only 69 hours 20 minutes. The 
trains for Perm by the new route leave St. Petersburg every Tues- 
day and Friday, and retura from Perm on the Mondays and 
Fridays. 

Aw American railroad—the “ Nickel Plate ’’—has origi- 
nated an ingenious scheme in connection with its dining-car 
charges. Instead of merely serving tab/e d’héte moals ata fixed 
charzeof one dollar, books of menus at varivus prices are distributed 
to passengers, who can choose meals of the quantity and quality 
they desire. This is termed the ‘‘ Individual Club Plan,” and is 
probably much cheaper than the @ /a carte service provided in the 
States, though, except as an advertising novelty, it seems abso- 
lutely unnecessary. 


Tue high price of copper has caused many engineers 
to believe that the time is ripe for the use of steel instead of 
copper for electric railway and power feeders. Mr. Julius Alsberg, 
an American engineer, recently had occasion to make conductivity 
tests of various steel rails, both for third rail and surface use. The 
conductivity of these various rails was found to vary from 1,7-2 to 
1/13-8 that of copper. The service rails had an average con- 
ductivity 19 that of copper, while some intended for third rail use 


were as lowas 1/7-2, 


THE railway history of New South Wales commenced 
just half a century ago. The Colony now has 3390 miles of rail- 
way in operation, serving a total population of 1,504,700, or one 
mile to every 444 inhabitants, and asa general indication that this is 
relatively a substantial measure of enterprise, it may be mentioned 
that Great Britain has one mile to every 1822 inhabitants. The 
railways are built to the standard gauge, and are equipped with 
rolling stock that compares favourably, local circumstances being 
taken into account, with that existing in any other country. 


Tue Belgian State Railroads now include all the 
important lines in the kingdom. Iu 1904 the Goverament worked 
2506 miles, while only 365 miles were owned by corporations. No 
less than 44 per cent..of the State railroads were double track 
lines. They represented an iavestment at the average rate of 
£33,326 per mile, which is exceeded only in Great Britain, and is 
due largely to the heavy equipmeot, which was at the rate of 
129 locomotives, 258 passenger cars, and 3131 freight cars per 
100 miles of railroad—against 22 locomotives, 18-7 passengers cars, 
and 797 freight cars ia this country. 


AccorDING to the Zentral Anzeiger fiir das éffentliche 
Lieferungswesen (Vienna), rolling stock aud locomotives are 
reyuired by the Lower Austrian Light Railways as follows :— 
Forty-seven third-class, six second-class, and six first-class 
‘-observation”’ passenger coaches, for 76 c.m. gauge; one saloon 
carriage, for 76c.m. gauge ; two—aud later two more -four- 
coupled mountain locomotives, same gauge; four locomotives, 
Series 99 of the Government Railways, standard gauge ; and four 
lime wagons, without brakes, standard gauge, of 10 tons capacity. 
Particulars may .be seen at Department III. of the Niederister- 
reichischen Landes-Kisenbahnamtes, 1, Wallnerstrasse 8, Vienna. 


Tur Highways.Committee of the London County 
Council propose to construct or convert to electric traction 48-34 
miles of single-line tramways during the year 1997-8. Ten and 
one half miles of these lines are to be equipped on the overhead 
system, and the remainder will have the conduit. This length 
does not include, however, the proposed electrification “of the 
tramways route from Pentonville-road, vi4 Caledonian-road and 
Seven Sisters-road,.to Finsbury Park, which the Council decided 
on November 27th should be proceeded with on the overhead 
trolley system of electric traction. The Highways Committee are 


now in communication with the Islington Metropolitan Borough 
Council, the road authority, with a view to obtaining its consent 
to the use of overhead traction on this route, 





NOTES AND MEMORANDA. 


Norwicu has in use 18,000 gas cookers and 18,000 slot 
gas meters, and this total is not equalled by any other city of the 
same population — just over 100 000. 


Tue operation of the Philadelphia filters during 1905 
cost on an average 163. per million gallons filtered, exclusive of the 
water used in transporting and washing sand. 


Tux life of the mercury are lampin some cases amounts 
to 3000 hours and more. The conducting material of the anole is 
either mercury alone, graphite and iron, or nickel. 


Hererorore the only use of cobalt has been for 
colouring glass, enamels, and porcelains, but it has been recently 
discovered that cobalt is useful in the manufacture of storage 
batteries, 


THERE are now more than 750 motor omnibuses in 
London.. Eighteen months ago their number was under fifty. No 
fewer than 184 million passenzersare, it is said, now being carried 
annually. 


In a paper on the “Installation of Centrifugal Pumps,” 
by Mr. W. O. Webber, the author states that it is safe to say that 
65 per cent. represents the average commercial efficiency of the 
multiple-stage turbine pump in the market to-day, while 80 per 
cent, can be realised upon the straight, single-impeller, volute, 
centrifugal pump at heads of less than 100ft. 


Tue Prussian Government is said to have agreed to 
carry ont the important works involved in providing a canal join- 
ing the Moselle and the Saar. The canalisation works are, in 
fact, already in progress on the former river between Remich and 
Differdange. It is possible that the scheme will come before the 
Reichstag in the autumn of the present year. 


Tue best efficiencies of centrifugal pumps are supposed 
to have been obtained at discharge velocities equalling about 12ft. 
per second through the discharge aperture of the pumo. Recent 
experiments have shown that from pumps as large as 32in. 8!) per 
cent. efficiency was obtained at 38-68ft. lift, under a discharge 
velocity of 21-2ft. per second, while some recent tests on very 
small pumps show gradually increasing etficiencies under heads vp 
to 89ft. and discharge velocities of 40ft. per second. 


TanTaLUM has been hammered into sheets, which are 
extremely hard. Sir William Crookes, F.R.S., states that ‘‘a 
hole had to be bored through a plate of this metal, and a diamond 
drill was used, revolving at the rate of 5000 revolutions per minute. 
This whirling force was continued ceaselessly for three days and 
nights, when it was found that only a small depression 0-25 mm. 
deep had been drilled; and it was a moot point which had 
suffered the more damage—the diamond or the tantalun.” 





Tue first American gas engine patent, No. 3597, issued 
May 25th, 1844, was granted to Stuart Perry, Newport, New York, 
for his two-cycle, double-acting, air-cooled gas engine. Perry 
proposed to enclose the cylinder and its immediate appendages in 
a case, through which cold air could be blown by means of a rotary 
fan or other blowing apparatus. Mr, Hugh Dolnar, in an article 
in the American Machinist, claims that Perry not only was the 
original inventor of both air and water cooling of gas engine 
cylinders, but also was the first to devise a hot-tube ignition 
system, which was re-invented and patented many years later by 
Gottlieb Daimler. 


Hyprorivoric acid as a cleaning agent for castings 
has been in general use but a short time, being treated a few years 
ago as a secret process. Formule for the acid containing super- 
fluous and innocuous ingredients to mystify the purchaser have 
been sold for considerable sums. Anything used in connection 
with this ‘‘ pickle,” aside from the hydrofluoric acid and water, is 
wholly unnecessary, the usual formula being one part of acid to 
ten of water. In adding water, however, care should be taken to 
know the strength of the acid. The idea is to get a dip that will 
re'nove the sand perfectly and quickly, the operation requiring 
ten to fifteen minutes. 


THE newest innovation that has taken place in the 
method of working a coal mine is the substitution of concrete for 
the mine timbering. The experiments along this line are being 
made by the Reading Coal Company at Shamokin, Pennsylvania. 
A plant for the manufacture of these cement props will be erected 
at the North Franklin colliery, Trevorton, from which place the 
new style of *‘timbering”’ will be sent toal! the other collieries. The 
R ading Company has spent considerable time and money in 
determining the best method for preserving mine timbers, and the 
present step scems to indicate that in the future cemant will 
replace wooden props, 


A PAPER recently read by Professor O. P. Hood before 
the American Society of Mechanical Engineers gave the results of 
a test of a high-duty engine used in connection with an air com- 
pressor. The engine is «juadruple-expansion, uses steam at 250 Ib. 
pressure, and is provided with a feed-water heating system which 
obtains a large credit of heat from the engine to return to the 
boiler. The duty of the engine per million heat units, based on 
the indicated work, is 194,930,000 foot-pounds. The heat used 
per hour per indicated horse-power is 10,157 B.T.U., establishing 
a new record for a steam engine 9 per cent. below the best 
previous record. The thermal efficiency of the engine exceeds 
25 per cent. 


Tae American Army and Navy Journal says that 
though England appears to be taking the lead in turbines, she has 
copied America far more in her types of screw engines than 
America has copied England. The prevailing types of screw 
engines first used in the mercantile marine and the navies of both 
countries are what are known as the ‘‘ back-action,” ‘‘ direct- 
action,” and the ‘‘ vertical overhead cylinder” engines ; and these 
types all originated in America. The first ship in the English 
Navy which had her entire steam machisery below the water-line, 
and the first one whose engines were attached directly to the screw 
shaft, was the Amphion, the design of whose machinery was made 
in New York and sent to England. 


A NOVEL feature in tunnel design devised by Mr. Chas. 
M. Jacobs, the chief engineer to the Pennsylvania tunnels under 
the river Hudson, is found in the screw-pile:, which will be placed 
at intervals of 15ft. throughout the length of the tunnels. While 
the silt forming the bed of the river is sufficiently tenacious to 
hold the tunnels in perfect alignment during construction, it was 
not considered firm enough to do so when the tunnels are in use. 
To forestall this possible danger screw piles will be sunk to a solid 
foundation, and upon them the tunnel: proper will rest. The piles 
will be 27in. outside diameter, and the shell will be ljin. thick. 
The sections will be 7ft. in length, and will be bolted together 
through internal flanges. The lowest section will be cast with one 
turn of a screw 4ft, Sin. in diameter. 


THERE appears to be a difficulty in getting at the 
world’s rubber production, and the Bulletin de la Société de Geo- 
graphie Commerciale de Purvis, in an article on the subject of the 
rubber trees of the Amazon, gives some figures which show that 
between the years 1904 and 1905 the increase in the production of 
rubber in the world did not exceed 4 per cent. or a little more at 
the most. The 1905 production is put down at 75 million kilos. 
The next largest total quoted is 72 millian kilos. in 1904, then 
68 million kilos. in 1903, 60 million kilos. in 1902, and 63 million 
kilos. in 1901, from which year the decline is quite regular back to 
1892, when the yield is put at 30 million kilos. In this last-named 
year the production of the Amazon region was 18,509,182 kilos., 





whilst in 1905 it is given as 33,989,177 kilos. 


MISCELLANEA. 


A NUMBER of manganese mines in Poland have just 
been ceded by their owners, who are capitalists of Warsaw, to an 
English syndicate. 


Tue Finnish Government has been authorised to order 
an ice-breaker, at a cost of £64,000, for use at Helsingfors and in 
the Finnish waters generally. 


Tae Levant Herald reports that dredging operations 
are to be undertakea in the port of Rhodes in order to allow of its 
use by ships of large tonnage. 


Ir is stated that eleven iron and steel companies in 
Bilbao and the north of Spain have formed a syndicate, with a 
term of five years, for the purpose of regulating output and 
marketing product. 


A Revurer’s telegram from Tokyo says:—The Jiji 
Shimpo states that, according to the Government’s present plans, 
the efficiency of the Japanese navy in 1915 will be double what it 
was before the Russo-Japanese war. 


Tue French Minister of War has ordered a census to 
be taken of industrial vehicles capable of being mobilised for 
military transport. The wagons will be divided into three cate- 
gories, according to the load carried. Public service vehicles will 
also be included. 


Tar London and India Docks Company has deposited 
a Bill in regard to the Port of London which, if passed, will enable 
the Dock Company to carry out extension and other works. 
Several important additions are proposed to the Royal Albert 
Dock, and it is also intended to levy dues on goods as distinguished 
from ships. 


Ir has been decided to increase the distance and 
reduce the area of the target for the firing tests in the Navy with 
the 6in. and 9-2in. and 12ia. guas. Tae abnormally high scores 
made last year are responsible for the change, the opinion being 
held that the gunlayers can do well with a much smaller target at 
a longer range. 


Burst gas mains recently cut off the natural gas 
supply of Cleveland, Ohio, January 4th. The mains, carrying gas 
from West Virginia to Cleveland, burst in a swamp about 35 miles 
south of Cleveland, the explosion destroying about 300ft. of pipe- 
line. The two damaged lines carried about 69,000,009 cubic feet 
of gas per day. 

AccorDiInG to the Moniteur des Intéréts Matérials 
tenders are invited by, and should be returned to the Ministry of 
Commerce and Public Works, Constantinople, not later than the 
13th February, for the construction of the Dimotica bridge over 
the Maritza, near Couléi-Bourgas, vilayet of Adrianople, at an 
estimated cost of £24,300. 


THE pipe line, conveying petroleum from Baku to the 
Black Sea, has been completed. It is 550 miles long, and is 
capable of passing 400,000,000 gallons of oil yearly. Another 
important oil pipe line has been built for transporting Texas and 
California petroleum across the Isthmus of Panama. It is Sin. 
in diameter and 51 miles long. 


THERE is said to be an increasing demand for dredgers 
in Ezypt, on account of the drainage works contemplated by the 
Egyptian Public Works department. Machines suited for use on 
the small canals will be chiefly in request, and manufacturers of 
these are recommended to bring them forward. A steam water- 
weed cutter would also sell well. 


PREPARATIONS are being made for the official trials of 
the new armoured cruiser Cochrane, just being completed on the 
Clyde. The date fixed for the twenty-four hours’ steam trial to 
begin is February 18th. On February 21st the ship will be taken 
over by the Admiralty and sent to Portsmouth, where special tests 
of her 7°5in. quick-firing guns are to be carried out. 


Tus week Mr. Whitwell, of Thornaby, who had been 
president for thirty years of the Board of Conciliation and Arbitra- 
tion for the manufactured iron and steel trade of the North of 
England, was unanimously elected referee to the board at the annual 
meeting in Newcastle, in place of the late Sir David Dale. 
Mr. Thackeray, of Monk Wearmouth, was appointed the new 
president. 

Last week the Liverpool Dock Board resolved to spend 
£22,000 in deepening the channel near the Liverpool landing-stage 
from 28ft. to 36ft. at low water, in order to provide for the mam- 
moth steamers now building for the Transatlantic service, and to 
facilitate the ocean passenger traffic generally. It is also in- 
tended to provide an additional movable elevator platform for the 
landing-stage. 

Ir is reported that a syndicate has the scheme in 
hand for the immediate revival of the ‘‘ [tchen Navigation.” The 
necessary money is forthcoming, and it is expected that in a few 
months vessels will be seen on the river Itchen as far inland as 
Winchester. The promoters intend to have mo or traffic, and in 
the season pleasure boats will be run from Southampton to Win- 
chester, as the Oxford boats do on the Thames. The heavy traffic 
will be drawn by 60-ton motor barges, each towing three 109-ton 
barges. 


Tur Automobile Club has arranged for a discussion to 
take place on Thursday, the 7th February, on the relative merits 
of the six-cylinder and the four-cylinder engine. On the i4th 
February Sir John Macdonald, K.C.B., Lord Justice Clerk of 
Scotland, will read a paper on ‘‘‘T'he Past and Future of Power 
Traction on Roads.” On the 21st Professor W. Watson, F.R.S , 
will read a paper on the effect of spark intensities in ignition. On 
the 28th a discussion will take place on the relative merits of the 
steam and petrol car. 


Tuts week the miners engaged at Lord Dudley’s Bag- 
geridge Wood sinkings on the fringe of the Black Country, near 
Wolverhampton, struck a big sea:n of the ten-yard coal of South 
Staffordshire at a depth of 556 yards, The seam is 20ft. thick. 
Sinking operations have extended over a period of nearly ten 
years, and thousands of pounds have been spent. The discovery 
has verified the predictions of Professor Lapworth and other 
geologists respecting the existence of coal measures under the 
sandstone rocks to the west of the South Staffordshire coalfield. 


Tue preliminary test—Part II.—of the Automobile 
Club’s Side-slip and Skid Prevention Competition will take place 
on Tuesday, 5th February, at.9 a.m., at the Clement-Talbot 
Works, Ladbroke-grove, N. Kensington, W. The devices left 
in can be classified under two headiags:—(a) Five of the metal 
ring type fitted between the twin tires on the driving wheels ; and 
(6) six of the rubber-tread variety, consisting principally of 
sectional tires. The remaining entry is a car of the three-axle 
type, back and front steering. There were originally forty-one 
entries. 


Ir has been decided by a meeting of the citizens of 
Birmingham to raise a permanent memoria) to the late Sir Richard 
Tangye. Sir Richard always insisted that his brother, Mr. George 
Tangye, wh» shared his fortunes from the time that they left 
their native county of Cornwall for Birmingham, shared equally 
in the splendid benefactions to the art and education of the city, 
and it was, therefore, resolved that Mr. George Tangye should be 
associated with the memorial during his lifetime. In the first 
place a mural tablet will be erected in the Art Gallery. The sur- 











plus of the fund will be applied to the endowment of technical 
education scholarships, 
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THE TEHUANTEPEC NATIONAL RAILWAY 


(For description see page 105) 


























Fig 10-ROUND HOUSE, RINCON ANTONIO Fig 11- GENERAL CFFICE AND STATION, RINCON ANTONIO 














Fig. 12—SINKING MONOLITHS FOR BASIN WALL, SALINA CRUZ, SEPTEMBER, 











Fiz. 13—SALINA CRUZ DRY DECEMBER, 1805 
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@® = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


47 All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4a” We cannot undertake to return drawings or manuscripts; 
therefore, request correspondents to keep copies. 


we must, 


REPLIES. 


B. T. F. (Exeter).—The address of the British Insulated and Helsby 
Cables, Limited, is Lennox House, Norfulk-street, Strand, where, no 
doubt, you can obtain the other information for which you ask. 

H. C.—You will find it ex:eedirgly difficult to get drawirgs of a battle- 
ship of recent date. Governments are very careful not to let their 
designs get out now-a-days. A full section of the United States battle- 
ship Alabama appeared in Tug ENGINESR of April 9th, 1897. 

A. 8. M.—(1) We do not think you will find much either in the Press or 
in books about the cost of projectiles, and if you have searched through 
all the patents for thirty years you must have come across all the 
principal designs. (2) Address yourself to the Master- General of the 
Ordnance, War-office, Whitehall. 

W. R. (Tottenham).—We would suggest that you should try the following 
firms :—Bradley and Craven, Limited, Wakefield; J. Buchanan and 
Son, Liverpool ; The Hardy Patent Fick Company, Sheffield ; Sutcliffe, 
Speakman and Co., Limited, Leigh, Lancs. and The Uskside Eogi- 
neering Company, Limited, Newport, Monmouth. 

W. B. D.—(1) We do not understand your inquiry. There is no examina- 
tion for membership <f the Institution of Electrical Engineers. A 
certain amount of expericnce and a certain position are all that is 
required. (2) The B.Sc. might be useful to you, but only it it is 
tempered by heaps of common sense and plenty of experience. 

8. J. W. (Kensington).—The engravings are reproduced from the actual 
drawings used. When you have seen more shop drawings you will 
understand that they do not all realise technical college ideals. The 
rollers are 6in. radius, not 6in. diameter; the top right-hand view is 
in part section; the plan 1s perfectly correct. The rollers are not 
round, they have curved tops aud bottoms and flat sides. The 
dimensions given on the drawing are correct with the exception of 
lft. 3in., which should be Ift. 4in. 

W. E. C.—(1) We have scen no book yet that would be of much assistance 
to vou in your work. They are nearly all descriptive and mathe- 
matical. 1f you could get a copy of Mr. Speakman’s paper on the 
‘Principal Dimensions of the Marine steam Turbine,” read some 
months ago befure the Institution of Engineers and Shipbuilders in 
Scotland, you would find it useful. It was reprinted in Taz EsGInerR 
of November 11th and December 12th, 1905. (2) The book is published 
by Whittaker and Co., Pateraoster-square, London. 
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Tae Junior IxstrvuTion or ENGingErs.—Saturday, February ‘th, at 
the Hotel Cevil Auniversary Dinner. 

Puysicat Society or Lonpon.—Friday, February 8th, at 8 p.m., at 
the Physics Laboratory of the Royal College of Science, Imperial Institute- 
road, South Kensington. Annual general meeting. Presideut’s Address 
Paper, ‘‘The Magnetic Fields and Indnective Ceefficients of C.rcular, 
Cylindrical, and Helical Currente,” by Mr. A. Russell. 

Roya InstiroTion. or Great. Britain.—Fiiday,: February 8th, at 
9 p.m., at Albemarle-street, Piccadilly, W. Discourse, ‘‘Old English 
Poetry.” by Professor I. Gollancz, M.A, Litt. D. Aft-rnoon lecture, 
Thursday, February 7th, at 3 p.m. ‘Standards of Weights and 
Measures,” by Major Percy A. Macmahon, D.Sc., F.R.S., M.R.I., Deputy 
Warden of the Standards. 

Tae InsTITUTION oF CrviL Enoingers.—Tuesday, February 5th, at 
8 pm., at Great George-street, Westminster, S.W. Ordinary meeting. 
Paper for discussion, ‘‘Modern Motor Vehicles,” by Col. R. E. B. 
Crompton, C.B., M. Inst. C.E. Friday, February 8th, at8 pm. Students’ 
mecting. Paper, “The Reconstruction of a Swing Bridge on the South- 
wold Railway,” by Claude Pain, Stud. Inst. C.E. 

Society or Arts.—Monday, February 4th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘Gold Mining and Gold 
Production,” by Prof. John Walter Gregory, D.Sc., F.R.S., F.G.s. 
Wednesday, February 6th, at 8 p.m. Ordinary meeting. ‘‘The Prin- 
ciples and Practice of Insurance, and their Modern Developments,” by 
Thomas Emley Young, B.A.. Past-president of the Institute of Actuaries, 
and Past-chairman of the Life Offices Association. 
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Energy at Whitehall. 


Ir anyone should take the consular reports of all 
nations and extract from them the critical passages, 
he would be struck by an extraordinary similarity. 
He would find that every consul had something to 
complain of, and he would learn to his dismay, if 
he looked at one side of the reports, that no nation 
yet knew how to run its commercial affairs as they 
should be run, and, if he looked at the other side, that 
every other nation but his own knew all about the 
science of commerce. He would learn that it was his, 
and his country alone, which never packed its goods 
properly, which sent out its catalogues in a foreign 
tongue, which used wholly ridiculous weights ard 
measures, which never had agents where they were 
wanted, and which was inaccessible, discourteous, 
disobliging, blind to its own interests, and crass 
altogether. On the other hand, he would learn that 
his competitors were compact of all the virtues. 
Upright, honest, and diligent, they were friends and 
councillors to their customers; they spoke with 
tongues, they wrote legibly and intelligently, and, 
above all, they packed securely. The unfortunate 
individual who should attempt to find a balance 
between the evil things that his own consul said of 
him and the good that others said might be 
expected, the victim of his own contending emo- 
tions, but unscathed by the lance of the enemy, to 
fall like Brian de Bois Guilbert, from his commercial 
destrier and expire incontinently. Providence has, 
so far, prevented any such calamity, for the simple 
reason that no knight of the commercial world 
attempts, or would think of attempting, to har- 


about them not at all, and the blame of his own 
consul slips as easily from him as the praise of the 
other man’s consul 

That this ought not to be weadmit. Ourconsular 
service should be what its name implies—it should 
serve. It should help in the thousand ways that 
are in its power to foster our foreign trade. We all 
know that we have a few brilliant consuls and a 
few brilliant consular reports; they only make the 
shadows of the others darker. Many of our consuls 
are foreigners, natives of the land in which they 
stand for the power of the United Kingdom, and 
wedded to that land by sentimental, by family, and 
by commercial ties. Is it possible that they can 
be undivided in their devotion to the interest of the 
stranger whom they are paid, poorly enough, to 
serve? Every consul, if he is to fulfil more than 
the petty functions which now fall to the lot of 
many of them, should be an Englishman with Eng- 
lish feelings and with English interests ; he should, 
moreover, be educated in the duties he has to per- 
form, and well-informed, which is more than 
educated, in the interests which he has to advance. 
“In future,” Mr. Lloyd-George told his hearers at 
the banquet of the Walsall Chamber of Commerce 
on Monday night, “ the consuls would have to pass 
through the Intelligence Department of the Board 
of Trade.” How much or how little that may 
mean we do not know, but the promise in itself 
is a sign of grace, it is a token of the intention to 
reform. The President of the Board of Trade 
promises also that greater expedition shall be shown 
in the publication of reports. Good again. 
Already the Commercial Department of the Board 
of Trade has taken to circulating information at the 
earliest moment possible, and the plan may be 
developed with advantage. But it is not without 
its opponents. Many big firms have large staffs of 
agents, situated all over the world, and doing for 
them privately what the Board of Trade proposes 
to do publicly. If one of these agents gets wind of 
a coming contract, he works as quietly as may be 
to secure it for his own employers, and he employs 
what measures he can to throw his competitors off 
the scent. Large businesses have been built up in 
this way, and those who own them will feel little 
gratitude if the consul makes public what they have 
taken so much pains to keep secret. That, how- 
ever, is probably a matter which can be settled 
without much difficulty ; indeed, Mr. Lloyd George 
spoke of “confidential information,” though he did 
not make it perfectly clear in what sense it was 
confidential. In any case, there is heaps of work 
about which there can be no dispute awaiting the 
arrival of the consuls who are to inaugurate the 
new régime. But before the new consuls are found 
some improvement in their position, and particularly 
in the remuneration they receive, should at least be 
promised. There are few men that take to the 
consular service for the love of it, and if really able 
men are to be encouraged to become consuls they 
must receive far better pay than they do at present, 
or its equivalent in some form. The plums in the 
consular service are too few, they will not go round, 
and the man who enters the service knows that he 
is never likely to draw more than two or three 
hundred a year from it. 

But, besides this refurbishing of the consular ser- 
vice, the Board of Trade proposes to improve the 
Patent Law. We have alluded recently to the deputa- 
tion from the Associated Chambers of Commerce 
which waited on Mr. Lloyd-George some months ago, 
and to the sympathetic reply which it received from 
him. Sympathetic replies to deputations do not 
always mean all that they seem to mean. There is 
occasionally some of the quality of a property pie 
about them, and underneath the crust there’s 
nought but sawdust. It has been ‘said that Mr. 
Lloyd-George’s pie would be of that kind. It was 
satisfactory, therefore, to have his voluntary asser- 
tion that he hoped to introduce a Bill next session 
dealing with the question of unworked patents. 
That Bill will, of course, meet with some opposition, 
but we believe there is no overpowerirg reason why 
a middle road should not be found between ccom- 
pulsory working and absolute liberty. Such a road 
is, we know, indicated, at least, by the draft of the 
Associated Chambers of Commerce, of which the 
main provision is that only when a patent is worked 
in another country shall it be incumbent on the 
patentee to work it here. 


Panama Canal. 


A NuMBER of circumstances, almost confusing in 
their variety and rapidity of succession, have 
recently conspired to bring prominently before the 
public the already much-discussed Panama Canal. 
In the front rank, of course, must be placed Presi- 
dent Roosevelt's somewhat histrionic journey to 
the Canal zone and terminal ports, followed by the 
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and impressions, which, illustrated after the fashion 
of a magazine article, obtained unconventional fame 
as a special message to Congress. The President 
in this document expressed for many of his com- 
patriots who had criticised the operations on the 
isthmus “the heartiest contempt and indignation,” 
and characterised their accusations as “ gross 
libels,”” conceived “in a spirit of wanton dishonesty 
and malice.” As especially helpful in placing “to 
the credit of America one of the giant feats of the 
ages,’ Mr. Roosevelt warmly lauded Mr. Theodore 
Shonts and the system of placing in the hands of 
responsible contractors the actual work of construc- 
tion. Within very few weeks, however, it became 
kaown that Mr. Shonts had suddenly resigned 
the chairmanship of the Canal Commission 
in favour of a more remunerative and, pos- 
sibly, less disheartening position, and that the 
bids so far received from contractors were few 
in number and unsatisfactory in character. Then 
came news of the unhappy international episode in 
Jamaica, associated in American opinion, not, per- 
haps, without justification, with the unfavourable 
attitude assumed by the Colonial Government 
towards a proposed extensive recruiting of labour 
for the canal, to be officially countenanced by the 
authorities of the island, although, in the opinion 
of the latter, insufficiently safeguarded as regards 
the terms of contract. Finally, the Isthmian 
enterprise could not fail to be again considered, in 
view of the formal opening of the Tehuantepec 
Railway, an immediately formidable rival to the 
inefficient line between Colon and Panama, and 
certain, during the years which must elapse before 
the completion of the canal, to build up a large and 
profitable business, not to be diverted back to the 
Panama route without great difficuity and sacrifice 
of rates. 

We must, for the moment at least, regard as 
definitive the type of canal which is in course of 
construction, although many details more or less 
essential to its character are even now, and must 
continue for some time to come, the subjects of 
consideration and controversy. To the main prin- 
ciples, first, that a lock canal is more practicable and 
can be built more economically and in less time 
than one at sea level; and, seccndly, that such a 
canal is better suited to the physical characteristics 
of the region which it must traverse, we remain 
steadfastly convinced. There have, however, been 
incorporated in the scheme, endorsed with the 
approval of the United States Administration and 
Legislature, certain features and structural works 
which cannot be regarded without grave doubts on 
the score of both efficiency and safety. They 
are not essential, either to a lock-canal or to 
the solution of the peculiar problems which 
have to be faced along the route between Colon 
and Panama, and many of them are certain to 
be abandoned or sensibly modified as the work of 
construction proceeds. The same may be said of 
the work itself and of the methods to be employed, 
whether by the Government or by contractors, 
during the period of excavation and lock and dam 
building. Any serious contribution, therefore, to 
the literature of the subject which may be offered 
by technical authorities is well entitled to, and 
should command, the attention of the United States 
Administration and Canal Commission. It is im- 
possible in this connection to ignore the deeply 
interesting and instructive paper read last week at 
a meeting of the Society of Arts by M. Philippe 
Bunau-Varilla, whose record of intimate association 
with the Canal and Isthmus dates from the days of 
the De Lesseps Company. By detailed description 
at this moment of the ambitious and, from many 
points of view, very attractive scheme of the sea- 
level waterway, not inaptly christened the “ Straits 
of Panama,’ which has been elaborated and 
earnestly advocated by M. Bunau-Varilla, no useful 
purpose could be served. The project was con- 
sidered and rejected by the Board of Consulting 
Engineers to which the various types of canal 
deemed suitable to the region were submitted in 
September, 1905, and it clearly cannot be incor- 
porated with the plan now favoured. Inthe paper, 
however, to which we have referred, there is much 
that is of great interest, apart from the “Straits of 
Panama,” and which merits no little attention from 
all engineers engaged in the excavation, trans- 
portation, and dumping of large volumes of earth. 
Such work, M. Bunau-Varilla points out, may be 
carried out quite as effectively on water as in the 





dry. He, indeed, claims that the former method 
is the better and less expensive, and that the defects 
of the second are greatly increased under the | 
climatological conditions of the Isthmus of Panama. | 
Consequently, he regards with suspicion—and not, | 
it must be confessed, without some justification, in | 
view of all the cireumstances—the apparently scant 
consideration given by the Consulting Board to the | 
facts and figures submitted by himself and others | 


bearing on this question. The indispensable tool in 
the Isthmus of Panama is, according to M. Bunau- 
Varilla, the dredge, and not, as the Americans ‘con- 
tend, the excavator, or steam shovel; and this 
point he argues with characteristic pertinacity, 
and, it must be-added, with no little success. In 
support of his contentions, he points out that the 
excavation, in the dry, of earth and soft rock in the 
Culebra cutting, costs for disintegration 5§d. per 
cubic yard, and that the excavation, transporta- 
tion, and dumping of the same.quantity cost 
rather over 2s. 5d. As against these figures, 
M. Bunau-Varilla quotes Mr. W. A. Hunter, 
the chief engineer of the Manchester Ship Canal, as 
stating that the average price of crushing rock by 
the Lobnitz chisel during the work on the Lanca- 
shire enterprise was less than 9d. per cubic yard, 
while that in connection with the Suez Canal by 
the same method was about ls. He adds that, 
except in a few places, the Culebra rock is softer 
than the sandstone of the Manchester Canal, and 
that the free use of electricity, in place of steam, 
and an increase of weight in the chisels, would 
reduce the cost of crushing to at least half the 
figure mentioned by Mr. Hunter. 

In opening the discussion on M. Bunau-Varilla’s 
paper, the chairman of the evening, Sir John 
Wolfe Barry, accepted as facts the prices of rock 
excavation under water by the Lobnitz process, as 
given by the reader of the paper on the authority 
of Mr. Hunter and Mr. Quellennec, and added that 
his own experience went far to corroborate the 
statements. This being so, it certainly seems a 
startling circumstance that engineers are now con- 
templating for the Panama Canal such a price for 
rock excavation as that now ruling. Obviously, 
much has yet to be learned concerning the relative 
values of the dredging and excavation systems, and 
M. Bunau-Varilla’s paper should go far towards 
promoting such investigation. 


Armour Plate Manufacture. 


THE question of the manufacture of armour 
plate, to which reference was made in these columns 
on September 21st, 1906, has in the meantime 
attracted further attention, notably in the United 
States, Austria, and Italy, and it is even reported 
that an attempt is being made to establish a syndi- 
cate for the regulation of the prices of plate. When 
dealing with the subject on the last occasion, the 
country specially concerned was Italy, where com- 
plaints had been raised in naval administrative 
circles of the high prices charged by the Terni 
Steel Works Company in comparison with the rates 
of makers in certain other countries. The first 
effects of a report prepared by a Parliamentary 
Commission on the Navy was the admission of 
American plates for testing purposes on the Royal 
proving ground in Italy. As a consequence of the 
tests, it was found that the results obtained with 
the plates from Philadelphia were not more favour- 
able than those yielded by the Italian plates. On 
the question of prices there was practically no 
difference between the two productions when allow- 
ance was made for the payment by the purchaser of 
the royalties on the American plates, and the matter 
of a Government contract for the latter was left 
undecided at the time. Since then, however, an 
unconfirmed report has been circulate] that the 
Italian Government has placed an order with the 
Midvale Company, which submitted the American 
plates for trial, for the delivery of 2100 tons of 
armour plate for the Sanociorgio, and that an order 
for the plates for a sister battleship was to be thrown 
open tocompetition. In the absence of confirmatory 
information, the report must be accepted with con- 
siderable reserve, especially in view of the stipula- 
tion made in recent years that in the event of 
orders being given to a foreign firm, the latter would 
be under the necessity of erecting plate-rolling 
mills in Italy in order to carry out the work. If 
this condition is still in force, as in all likelihood is 
the case, it would seem to suggest the extreme 
improbability of the report being correct, having 
regard to the fact that the erection of plate-rolling 
mills alone would be, commercially considered, a 
rash speculation without steel works, if not also 
without blast furnaces. 

The problem has arisen in Austria in connection 
with the conferences of the Delegations, and 
especially as a result of the statements made by 
Count Montecuccoli, the Austro-Hungarian Naval 
Commandant. The iron and steel trade in the 
dual monarchy, as in Germany, is practically con- 
trolled by syndicates, and the commandant has 
strongly condemned the price policy pursued by 
the Austro-Hungarian combination in regard to 
naval orders for ordinary ship plates and castings, 


| and also in respect of the armour plate produced 


by the sole native firm equipped for this class of 
work—the Witkowitz works. Apart from ordinary 








ship plates, which British firms have offered {oy. 
delivery at Trieste at prices, inclusive of duty, which 
are only slightly higher than those of the Austro. 
Hungarian producers, it appears that the rates for. 
armour plate have more than doubled since 1893 
although the quality isnot proportionately different at’ 
the present time. The average price in the United 
States; according to the naval commandant, js 
slightly over £72 per ton, and if the Government 
were to order the plates required from that country, 
an economy of over £393,000 would be realised jn 
the case of three battleships. This assertion has 
evoked a reply from Herr Schuster, the general 
director of the Witkowitz works, who states that 
average prices mean nothing, as there are different 
kinds of plates, and the Austrian Naval Adminis. 
tration have always used the best type of plate. 
The Austrian price is £109 9s. per ton, and the 
saving by the purchase of American plates would 
amount to £118,000, and not the larger sum men- 
tioned. The general director adds that the Ameri- 
can firm quotes low prices to get into the 
business, and that in the case of the offers made 
to the Italian Government the rate was much 
higher—namely, £93 per ton. 

The average price of armour plate in the United 
States, according to a recent report by an: American 
naval board, which investigated the question from 
an international point of view, is nearly £3 per ton 
less than that cited by the Austrian naval com- 
mandant, and is the cheapest in the world. This 
low rate, which is slightly over £69 per ton, has 
been brought about by the advent of the Midvale 
Company as a competitor of the Bethlehem and 
Carnegie Companies, an event which was specially 
exemplified in connection with the plate required 
for the battleships South Carolina and Michigan. 
This rivalry compelled the Carnegie Company and 
the Bethlehem Company, whose prices for the 
armour were £77 and £79 per ton respectively, to 
lower their charges to the level of the Midvale 
Company, in order to secure a portion of the order. 
But it by no means follows that the low contract 
price prevailing on that occasion will be repeated 
in the United States in the future, notwithstanding 
that even this rate is considered excessive by the 
Secretary to the Navy. Not only so, but the 
Secretary recently stated that, in order to safeguard 
against high prices, the Government should be 
authorised to produce its own armour plate, or be 
permitted to buy it abroad. Asthe reference to a 
Government plate rolling mill has now become a 
stereotyped phrase without any practical meaning 
in several countries, there only remains the alterna- 
tive for the United States to purchase outside that 
country; but the answer to this is given by the 
United States naval board, whose report shows that 
the lowest price prevailing in any other country, 
exclusive of Japan, is over £20 per ton higher than 
that paid for the armour for the before-mentioned 
two battleships. Apparently the Secretary to the 
United States Navy is under the impression that 
the American makers may form a combination to 
charge increased rates; whilst the Austrian naval 
commandant states that, according to information 
received by the Naval Administration, the Krupp 
Company is endeavouring to form a syndicate of 
armour plate makers. If this statement should 
prove to be correct, it would seem that any such 
combination would aim at bringing the latest 
American rival on a level with other makers, seeing 
that international competition in armour plate 
alone is almost non-existent, as Governments 
always purchase in their own respective countries, 
and will in all probability continue to do so, for 
reasons that need not be entered upon here. 


Big Battleships. 


PresipENT RoosEvELT has always displayed a 
keen interest in warship construction, aud his recent 
message to the Naval Committee of Congress is in 
keeping with many past actions. There is in 
America a strong school in favour of moderate 
dimensions. At least once, in the case of the 
Idaho and Mississippi, the school gained a victory, 
and it is in part due to it that the South Carolinas 
are of only 16,000 tons. The American 1907-8 
programme, as framed at first, embodied “ one 
20,000 ton ship with twelve 12in. guns, instead of 
two of 16,000 tons with eight big guns.” Since 
then Mr. Roosevelt’s influence has been exerted in 
favour of acouple of ships of the larger size, and 
the Secretary of the Navy has lent the President 
his support. A war between the United States 
and Japan must be regarded as a possible event, 
and it is unquestionably likely enough for pro- 
grammes to be framed with an eye to it. Hence 
the two ‘‘ mastodons ”’ instead of one. 

President Roosevelt’s advocacy of big ships con- 
tains nothing novel ; it was never intended to do so. 
It is a careful summary of well-worn arguments 
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which have done service on both sides of the 
Atlantic. The arguments are not beyond contra- 
diction in general purport, however impeccable in 
detail. It is very true to say, as he does :—* Thus 
a squadron of ten small vessels, each having a 
proadside fire of two heavy guns, or twenty guns in 
all, must inevitably be defeated by a squadron of 
two large vessels, each having a broadside fire of ten 
heavy guns, because the squadron of small vessels 
would be about two miles long, and therefore cannot 
concentrate all of its fire effectively upon the twc 
large vessels, whereas the latter, by the great con- 
centration of their heavy guns, all within a length 
of half a mile, can readily destroy the small vessels 
nearest to them in the line, and, in the same 
manner, successively destroy the remainder.” Yet 
itis well to bear in mind the reverse side of the picture. 
Torpedoes and mines exist; submarines grow daily 
more efficient. The Roosevelt ship runs five times 
the risk run by the smaller units of disablement by 
these means, and though bulk will minimise the 
dangers, it cannot wholly remove them. Further- 
more, the great advances made in high explosives 
suggest that any ship hit by a 12in. H.E. shell will 
be temporarily compelled to cease fire or to lose 
much of her effectiveness. Tsushima indicated 
this very clearly. Consequently, the obvious paper 
advantage of the many eggs in one basket may 
have certain practical disadvantages less easily per- 
ceived. The mastodon can hardly fire at more than 
one of the lesser units at a time. The untouched 
shell fire of the others may very materially affect 
the issues. We do not wish to press this counter 
argument unduly, but we do wish to emphasise its 
existence. The great objection to small units is the 
greater difficulty of having them all on the spot 
when required. Whatever power they may have 
when united, there is always the danger of their being 
destroyed in detail when separated. This danger is 
compensated for to a certain extent by the strate- 
gical advantage of being able to drop one ship 
without having to stop all the others to wait 
for the laggard, an important point when mines 
and torpedoes may be relied on to produce lame 
ducks and laggards, to say nothing of engine-room 
mishaps. And so it is that the position of 
the moderate dimensionists is stronger to-day 
than in the old days, when the cry was louder 
than now. In a very few years arguments that are 
mild to-day will increase in potency. For in- 
stance, it is strongly argued that the 13-5in. and 
then the 16in. will be the guns of the future, and 
that there will be no withstanding guns-of such 
power; no armour will ever defeat the possibility 
of the gun. Given a gua that is irresistible, small 
units are the only possible answer. The President, 
however, is not dealing with any butthe immediate 
future. There is a living present in the Dread- 
nought with eight big guns on the broadside. The 
new American ships carry the broadside to ten, 
accepting the principle which we have already 
accepted in the Inflexibles, that every gun in future 
must bear on either broadside. Mr. Roosevelt 
lays down that ten guns to the broadside are 
ample, because no possible enemy has as yet enter- 
tained a larger number. This is true of the latest 
Japanese ships, true of the British Téméraire 
class, and, supposing two 9-4in. guns only equal to 
one 12in.—which is a controversial point that only 
war can settle—true also of the French Danton 
class. But is it true of the Ersatz Sachsen—that 
ship of mystery which Germany has evolved ? 
There 1s the suggestion that the Ergatz Sachsen 
design is at least one third as good again in 
broadside fire as the Dreadnought. True, her 
guns are but llin; still, a fifty calibre 1lin. is very 
little behind a forty-five calibre 12in. such as we 
and the United States possess. The Ersatz Sachsen, 
we understand, bears at least twelve of these on 
either broadside, and, we have heard it asserted, 
even more. No battleship, however big, could 
effectively reply to a high explosive fire from such 
guns. Only ships not receiving such an attack 
could return the compliment. 


It may be, therefore, that the present fashion of 
increasing displacement so as to increase the 
number of heavy guns will not long endure. 
Likely enough it is but a phase. A reply must be 
made. The reply will take the form either of more 
powerful guns, able to penetrate all armour —which 
the best 12in. cannot do at long ranges—or else 
sub-division into smaller units, so that, when the 
range is found, all the ships cannot be attacked 
with high explosives at one and the same time. 
Very possibly the future will see monster cruisers 
and relatively quite small battleships, because 
speed demands size. The ideal speed for battle- 
ships is still a vexed question. Very strong argu- 
ments have been put forward to prove that high 
speed has no tactical value, and that its strategical 
value is more apparent than real. With these 
views we are not altogether in accord; but the 


point we wish to make is that so long as high speed 
is demanded for battleships large size will go 
with it. 

President Roosevelt mentions the possibility of 
displacement being limited by international agree- 
ment, but obviously does not hold it to be more 
than a platitude at present. It would be difficult, 
indeed, to make such an agreement binding and 
effective, but what cannot be done by parchment 
bond, shot and shell may effect, and it is not im- 
probable that the next naval war will be followed 
by an immense reduction in displacement, and 
convenience in hitting be forgotten in the hurry to 
minimise the result of being hit by shell, torpedoes, 
and mines. Like the gun, the torpedo, and still 
more so the mine, cannot be defeated by any 
method of protection, because their charges can so 
easily be increased to keep pace. We are not 
advocating “moderate dimensions,” or criticising 
the arguments so ably embodied by President 
Roosevelt. We merely desire to point out that 
monster battleships are not necessarily eternal, even 
though dimensions have continually increased. 
The “obvious truth” of to-day is able to become 
the “ obvious fallacy” of the day after to-morrow. 








LITERATURE. 

Les Flottes de Combat en 1907. By Commandant pr Barin- 

court. Paris: Libraire Militaire Berger-Levrault et Cie. 
Taschenbuch der Kriegsflotten, 1907. By Kapitan Lieut. B. 

Weyer. Munich: J. F, Lehmann. 
Tue best of the Marquis de Balincourt’s book is to be 
found in the preface. He has invented a new term—“ le 
man-of-war.” It certainly looks better so than when 
later on he renders it into French as “ le véritable homme 
de guerre.” With us the term is falling into disuse. It 
is quite a general term, but for once that we talk of a 
man-o’-war we use the word warship a dozen times. 
The Marquis uses “man-of-war” in a specific sense, 
having resuscitated it to describe that particular type of 
warship to which we apply the term “ Dreadnought.” 

The late war, according to our author, has been fatal 
to small craft, torpedo boats and protected cruisers have 
proved out of date, and well-nigh useless. For the 
future he predicts the disappearance of the cruiser as we 
now know it, and the substitution of two new types— 
“heavy battleships’ and “light battleships’—the ships 
identical, except that one sacrifices speed for armour, and 
the other armour for speed. He mentions the Dread- 
nought and Inflexible as cases in point. 

Later on he refuses to admit that the Dreadnought 
represents finality. He is very flattering to us in his 








“note” to the British Navy, but his accuracy in the 
details of it is not quite on a par. He credits us, for 
instance, with two sisters to the three Minotaurs, which 
certainly do not exist. 

His Inflexible is a ship altogether unique. She carries 
four 12in. in her fore and aft turrets, and eight 9-2’s 
amidships in single turrets. She really carries, we 
believe, eight 12in., disposed like the guns of Colonel 
Cuniberti's ideal Inflexible. However, the Marquis is 
very detailed, down to giving her a Tin. belt amidships, 
6in. forward, and 4in. aft, 10in. on the turrets, and a 3in. 
to 2in. deck. Later on he tells us that she “has thus 
eight 12in. in all,” leaving us to suspect that, however 
secret the various projects have been in this country, they 
have kept pretty clear touch with them in France. 

Elsewhere he informs us that the Arab t.b.d. has her 
funnels scattered about the deck en quinconce, and gives 
a diagram of it. He is the first to have discovered this, 
to our knowledge, though we fancy he is quite correct. 

“Flottes de Combat” is an interesting volume, 
but we cannot commend it on the score of mere 
utility. It gives us the impression of having been 
brought to date as cheaply as possible, instead of having 
been submitted to that thorough re-casting which is 
necessary if real utility is to be achieved. 

The “ Taschenbuch”’ is more to the point than “ Les 
Flottes de Comba',” but it falls very short of what any 
one in this country wants. For instance, we turned 
at once to the new German ships, to learn—nothing, save 
that the E. Sachsen will have a complement of 860 men. 
Displacement, armament, armour, speed—of these things 
no single word. Of cruiser E, we are told the. displace- 
ment (15,000) and the complement (791). This: may do 
for Germans, who buy the book, perhaps, for its 
details of foreign navies, and to glean particulars of the 
British cruisers “ Bacchau ” and “ Sutley,” the ocean-going 
destroyer “ Alfridi,” or the United States battleship “ Jowa ” 
—to adopt the very original German spelling of these ship 
names. Over here, however, our interest in the ‘ Sutley” 
is very mild, our interest in the new German shipsintense. 
A book that omits the new ships is perfectly useless for 
purposes of reference, and last year’s book serves every 
practical purpose that this year’s does. : 

In other respects the book is fully up to the standard. 
Testing it by the British Navy we find little to complain 
of beyond the spelling. The Dreadnought’s guns are 
described as Mark X., whereas they are really Mark XL., 
but that is a very small detail. It is the only error we 
can detect, and, indeed, we may express a wish that 
that German details were as complete. However, every 
naval annual tends, while giving plenty of details that do 
not matter, to be restrained about the more important 
details of its own navy. The Naval Annual and Fight- 
ing Ships, for example, certainly do not in their current 
issues give anything’like? the information that must 
have been available about the Dreadnought and In- 
flexible at the date of publication. The worst that can be 





said against the editor of the Taschenbuch is that he carried 
this policy a little further as regards the German fleet. 
In all three cases probably the official hand has managed 
to intervene in the interests of “secrecy.” In the old 
days nations built ships, and relied upon the crews to 
bring those ships through to victory ; now-a-days, faith 
seems to be put in concealments and pious subterfuges. 
We have small belief in the secrecy system. Were it 
possible really to ensure it, then advantages might be 
noted, but no real secrecy is really arrived at. Instead, 
we obtain a pretence of ignorance that in no way deceives 
the only people from whom the seeret is supposed to be 
kept. About the Infiexible to-day, for instance, there is 
only one thing that is even doubtful, and that is the 
disposition of her funnels. We find a difficulty in 
realising that national issues depend upon this point. 

We observe from the Taschenbuch that the German 
naval estimates as planned will rise a good deal till 
1913. After that they will fall till 1917,when they will 
rise again. This, of course, excludes any supplementary 
charges which may be brought about by the fact that 
battleship price has risen 33 per cent., cruiser price about 
27 per cent., and that destroyers cost some 12 per cent. 
more than a year or two ago. Approximately for each 
million Jess that we spend on shipbuilding Germany 
spends a million more. But for the fact that the present 
Administration has shown that the fewer the ships the 
more efficient the Navy, some might view this fact 
with a certain uneasiness. 


SHORT NOTICES. 


Waterlow Brothers and Layton’s Architects’, Surveyors’. 
and Auctioneers’ Diary and Almanac for 1907. London: 
Waterlow Brothers and Layton, Limited, 24 and 25, Birchin- 
lane, E.C. Price 3s. 6d. and 63., according to binding and 
diary space.—We have just received the 1907 edition of 
Waterlow Brothers and Layton’s Architects’, Surveyors’, 
and Auctioneers’ Diary and Almanac. This useful diary 
fulfils the function of directory also, for it contains lists of 
the Fellows and Associates of the Royal Institute of British 
Architects, the Surveyors’ Institution and Auctioneers’ 
Institute, and numbers of many of the leading engineering 
institutions in this country. Legal matters relating to 
architecture and surveying are also included, as in past years. 
In fact, it gives nearly all the information an architect 
or surveyor could wish for, apart from the scientific and 
technical side of his profession. 


The Science Year-book and Diary for 1907. By Major B. 
F. S. Baden-Powell. London: King, Sell and Olding, 
Limited, 27, Chancery-lane, W.C. Price 5s. net.—For 
anyone interested in science, this is one of the most 
serviceable diaries obtainable. It contains much useful 
information, including an account of ‘‘ Science in 1906.”’ 
Notes and tables are given relating to astronomy, the earth 
and its inhabitants, physical and chemical notes, and 
meteorology. A directory of periodicals, public institutions, 
universities, societies, &c., is included. A useful section is 
that which contains a glossary of recently introduced 
scientific terms and names. There is also a biographical 
directory of some of the most prominent people in the 
scientific world. The diary part is complete, and plenty of 
space has been left for notes—a feature which is not always 
considered as it should be. 


Building Cases.. By F. St. John Morrow, LL.D. (Dublin). 
London: Butterworth and Co., 11 and 12, Bell-yard, 
Temple Bar. Price 15s. net.—This book will be of more 
interest to architects, surveyors, and builders than to engi- 
neers. It is really a digest of reported decisions affecting the 
former, and, with a view of making it as comprehensible as 
possible, the author has included most decided cases of 
importance that have been tried up todate. In the appendix 
there is given a form of agreement and schedule of conditions 
for building contracts, the professional practice relating to 
the charges of architects, approved by the Royal Institute 
of British Architects, and also Ryde’s scale of surveyors’ fees. 
The cases have all been arranged alphabetically, and the 
author has made the index so clear and exhaustive that no 
difficulty should be experienced in finding the case required 
quickly. 

The Year-bcok of the Scientific and Learned Societies of 
Great Britain and Ireland. London: Charles Griffin and 
Co., Limited, Exeter-street, Strand. Price 5s. net.—The 
twenty-third annual issue of the ‘‘ Year-book of the Scientific 
and Learned Societies’? has just reached us. To those 
interested in scientific pursuits this directory is invaluable, 
for it contains information relating to what the various 
societies have been doing during the past year, from which 
may be deduced those subjects that are receiving most atten- 
tion at the present time. The work of societies interested in 
science generally, law, literature, history, psychology, 
archeology, and medicine is included, and practically all the 
leading institutions in this country have supplied a record of 
their work. 


Locomotives of 1906. By Charles S. Lake. London: 
Percival Marshall and Co., 26-29, Poppin’s-court, Fleet-street, 
EC. Price, 1s. net.—The author has given the history of 
the progress of steam locomotives during 1906 clearly and 
concisely in this work. He has not confined his remarks to 
any one country, but illustrates and describes the most 
recent examples of locomotive practice. Besides express 
passenger locomotives, which take up the bulk of the book, 
reference is also made to goods engines.and light-rail motor 
coaches. We think that the book would:have been improved 
if the author had given an index of the contents. At present, 
without looking through the book, it is impossible to: ascer- 
tain which locomotives he has dealt with. 


Summary of Progress cf the Geological Survey of the 
United Kingdom, and Museum of Practical Geology for 1905. 
London: Wyman and Sons, Limited, Fetter-lane, E.C. 
Price, 1s.— This book, which is one of the series of ‘‘ Memoirs 
of the Geological Survey,’’ contains particulars of the work 
carried out in the coalfields of South Wales, Derbyshire, and 
Glasgow; in the mining districts of Cornwall, and among 
the ancient rocks in the northern and western Highlands of 
Scotland. There are special contributions on the petro- 
graphy of the Lewisian rocks; on the recent excavations in 
London; on the search for coal beneath the Red Rocks of the 
Midland Counties; and a list of certain type fossils in the 
Museum of Practical Geology. 
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“Tre Encineer” 


A 150-TON GIANT CRANE. 


WITHIN recent years German engincers have devoted a 
considerable amount of time and attention to the construction 
of large cranes for use in fitting out basins in shipbuilding 
yards. About twelve to fourteen years ago there were very 
few crane builders in Germany, and it was at a time of extra- 
ordinary industrial development that German manufacturers 
found their opportunity for constructing cranes of exceptional 
type, which would perform many operations in far less time, 
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Limited, for Messrs. MacColl and Pollock, Limited, of 
Sunderland. The design is similar to that of the Titan 
cranes which were for many years made by firms in this 
country for harbour work. In Figs. 1 and 3 we illustrate a 
huge crane of 150 tons lifting capacity at 90ft. radius. It is 
now nearly completed, and has been constructed for Vickers, 
Sons and Maxim, Limited, of Barrow-in-Furnesa, by the 
Glasgow Electric Crane and Hoist Company, Limited, which 
firm has now amalgamated with Messrs. Jessop and 
Appleby Brothers, Limited, of Leicester and London, the 








Fig. 2-TITAN_TYPZ OF 


and at much less cost, than had hitherto been possible, 
British crane builders developed their designs on somewhat 
the same lines as those which were then adopted abroad, and 
it can now be said that not only can we construct cranes 
equal to those made on the Continent or elsewhere, but 
that in many ways we can surpass them. For instance, 
the British design is generally less complicated than that 
adopted in foreign practice, and the structural details have 
usually much larger factors of safety. A crane possessing 
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CRANE AT SUNDERLAND 


combination trading under the name Applebys, Limited, 
| of &6, Victoria-street, S.W. The height of this crane 


| from the ground to the top of the tower is 140ft., and | 
The maximum | 


|to the top of the girder rail 166{ft. 
| working load is 150 tons, but the crane is to be tested 
to 180 tons. The load is raised at any radius from 26ft. as a 


| minimum to 90ft. as a maximum from the centre of rotation. 


| Furthermore, it will lift a working load of 60 tons at any 
| radius from 26ft. to 120ft., and with the wuxiliary hoisting 
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the limits of maximum and minimum radius, and it can be 
rotated through a complete circle. The base of the crane is 
40ft. square from centre to centre of the columns, and the 
distance from the edge of this wharf to the centre of the crane 
is 20ft. In Fig. 3 a diagram of this crane is given. It will 
be seen that the whole weight of the structure is carried by 
the four legs of the tower, and the stresses on the foundations, 
apart from those due to horizontal wind forces, are all ver- 
tical. Some German types of cranes are diagrammatically 
shown in Figs. 4, 5, and 6. They each have a tower about 
which a T-shaped structure revolves, the vertical member of 
which is inside the tower in Fig. 4 and outside in Fig. 5, the 
horizontal member forming the jib in each case. This con- 

















Fig. 3—150-TCN GIANT CRANE 


struction not only involves a considerably greater amount cf 
structural work, entailing greater expense and greater deflec- 
t.on wken loaded, but the stresses on the foundation are also 
| greater, particularly in the case of the crane with the inside 
| vertical member—Fig. 4—where the horizontal forces due to 
the tipping action of the crane are taken up directly on the 
foundation ; and if. as has been done in some cases, the 
vertical forces are taken on a cross structure supported from 
| a tower - Fig. 6—then still more structural work is required, 
so that whatever expense may be saved in foundaticn work 
lost again in the additional structural work. 
As an example of the relative cost of tbe foundations. we 


| 
| 
| 
| 


| is 


many features of interest is illustrated in Fig. 2. It was.| gear it will raise 15 tons to any radius from 32ft. to 126ft. | are informed that two cranes, one English and the other 


‘ built by the Glasgow Electric Crane and Hoist Company, 


The load can be traversed backwards and forwards between 


| German, and of about the same capacities, were erected within 
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a few hundred feet of each other, and that the foundations in 
the former case cost £2600, whereas in the latter case they 
mounted to £6500. It may also be considered an advantage 
in favour of the British crane that the inside of the tower is 
absolutely free, so that its framework can convenietitly be | 


a 





used for supporting a roof and sides to form a workshop, 


stores, or power station. In fact, in the case of Messrs. 



























































there is a substantial centre pin capable of withstanding a| whole centre structure, as in many well-known German 
vertical pull of 200 tons ard simultaneously a horizontal force | cranes. The top and bottom races are made of cast steel in 
| of 100 tons, yet it is said that this under normal working con- | several segments joined together, the bottom ring being 
ditions is unstressed vertically, and serves only as a safeguard | toothed to form a rack for slewing ; they have conical adjoin- 
against accidental overturning. 


The stabllity calculations | ing surfaces, between which is a ring of 48 live cast steel 











Figs. 4, 5, and 6-SOME TYPES OF GERMAN CRANES 


for the 150-ton crane that are given in the accompanying | rollers, each roller connected by a radial wrought steel rod to 
table show the centre of gravity of the superstructure and | a bronze bushed cast steel boss turning about the centre pin, 


MacColl and Pollock’s crane, shown in Fig. 2, a power | also of the complete crane under different conditions, and | and the rollers are kept in position between two concentric 


station has been so built, as can be seen in the illustration. 


TABLE OF STABILITY CALCULATIONS. 


from these it will be seen that the centre of gravity always | wrought steel rings built up of flat bars. The centre pin is 





SUPERSTRUCTURE ONLY WITH 150 Tons Loab. 





| Tons. Feet. Moments 
Working load .. eahea 0 ; aT 12,000 
Trolley block and rope.. J 20 £0 1,600 
Auxiliary hviet | > 86 430 
Jib “+ 105 45 41,725 _ 
Slewing gear .. 1 8 1 120 -- 
Centre gear a 80 0 0 0 
Machinery and hcusre ., 45 oD 2,250 
Counterbalarce 160 _ 8,800 
23 13ers | 11,000 
E 18 815 | L150: 1825 15ft. from centre. 
23 23 
CRANE COMPLETE WITH 150 Tons Loap. 
Tors. Feet Moments - 
Superstructure ‘and load a fo 23 ue 5 =z 989 ) 
Tower with roller path 107 0 0 0 
a 720 a 7825 0 


7825 


= 10ft. 10jin. from centre. 


720 





AREAS FOR WIND FORCES, 


Ordinary bracing 


800 square feet x 54ft. above ground 


MAXIMUM LOAD ON FOUNDATION. 


The maximum pressure on one foundation block 
will be approximately as follows ; 

Assuming case V. where the maximum working 
load is raised at SOft. radius, and at the same time 
a wind of about 50 miles per hour is blowing in the 
direction of the load with a force of 12 1b. per 
syuare foot, then the maximum pressure on one 
foundation block will occur when the jib is directly 
over one leg as indicated on the diagram. 

According to the calculation, the centre of gravity 
is 12ft. 6in. from the centre of the crane, and 
taking the worst case imaginable, it is assumed 
that the crane is standing on three legs only, and 
that consequently the fourth foundation block is 
unloaded. In reality, however, the conditions are 
probably more favourable. For calculating the 
pressure on the piles the weight of the concrete 
block must be taken into consideration. 
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SUPERSTRUCTURE ONLY WITH NO LOAD. 


Feet. + Moments - 
SP DEE SG FP e. 0 0 
Trolley block and rop> aa” £0 26 520 _ 
Auxiliary hoist aa). Oa eaten 5 32 160 oe 
eS 1 aad ts an ds ga eee med 105 45 4725 _ 
Slewing gear .. soi terete det 8 15 120 _ 
Centre gear .. .. . Pa 30 0 0 0 
Machiaery and house .. .. .. .. 45 0 | o 2,250 
Counterbalance Se gk ea 160 nD _ 8,800 
=. = 5625 | 11,060. 
Il. 11,050 ~ 5525 _ 5525 _ 14ft. gin. from centre. 
37% 373 





CRANE COMPLETE WITH NO LOAD. 

















Tons. Feet. + Moments - 
Sepevirwtaroandnoled.. | am | 1a | oes | —~ 
Tower with roller path .. .. .. .. 197 0 0 0 

Seat a | ae 











MoMENT OF WIND Forces. 


(800 x 54) + (630 x 68) + (400 x 122) + (140 x 138) + (675 x 160) ae 262,160 


























i ni | a Ra 4 30 400 40 + 675 2645 
Cclumns yee: 630 9 x 68ft. ba t Seo 1, . + 03 + + { 7 2 
+” V$9Tons i ares ‘ ; 282,160 
Top bracing and girders 400 ” x 122ft. “ peaeason 200 Se gis ea 4 Centre of wind forees = ss = 99ft. above ground. 
. 2Zobo 
I ad sft. ; 
toller path 140 ne 138ft ‘ Area = 2545ft. at 10 Ib. per square foot = say, 12 tons. 
Ballast box and fiouse .. 675 * x 160ft. ¥ - = a 50 Ib. a Ea =” 4, - 60 Gane. 
CRANE with 150 Tons LoaD AND 10 LB, WIND PER SQuaRE Foor. CRANE WITH NO Loab AND 50 LB. WIND PER SQUARE Foot, ——> 
te: Aces NS ca OROUMLT PRERaR A a 
Tons. | Feet. + Moments - REMARKS. Tons. Feet. | + Moments - 
| ft. in. | ; , : Cras pe. 3a 7 <a “45 eee 
Crane complete 720 10 105 | 7825 0 The calculations show that with the crane loaded | Crane complete - 0. <s.° sue ~2. e870 | - 9 BY 5,525 0 
Wind .. a2) | 9 0 1188 ye with the maximum working load at 80ft. radius, TEEN pele eee ae (60) | 29 0 5,940 0 
——— |__| | the centre of gravity of the superstructure is 15ft. ee 
720 | _ 9013 0 s “ 570 _— 11,465 0 
: from the centre of rotation, and with the crane | 
- 901s unloaded 14ft. 9in.; consequently, the roller path 11.465 i 
rie _ = > * . = , 72D) oy, ; ’ > 
: sop = Uft. 6in. from centre. being 33ft. diameter there is no pull on the centre Vi. a. anata corhohaaherarien 





CRANE WITH 180 Tons LoAD AND 10 LB, WIND PER SQUARE Foor. 

















Tons. Feet. | + Moments - 
Crane complete and wind .. 720 + r | 9,013 0 
Extraload .. .. 20 | 80° 0 | 2,400 | 0 
| 70 | —. | as | 0 
VIL. — = 15ft, 3in. from centre. 





pin. Also, that even when the crane is fully loaded 
and there is a storm blowing, or when the crane is 
empty and there is a hurricane blowing, the centre 
of gravity of the crane is never outside the legs of 
the tower; consequently, the foundation bolts are 
never stressed. As the jib can be turned round to 
present the most favourable side to the wind when 
empty, the most unfavourable case VI. need never 
occur, 








CRANE WITH No LOAD AND 50 LB. WIND PER SquaRE Foor. <—— 

















Tons. Fect.. -| Moments - 
Fe Bein | ft. In. | —— : 
RUG CONINU (6. 5. ee ss ss wl OE 9 &}]} 5525 0 
MONG 66. ia dbs ae 88 eS ee, oe (60) | 99 0 0 540 
or ee 
VU. 50940 — 5525 _ 415 _ gin from centre. 


370° 570 
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Another advantage which British makers can claim is the | lies within the four legs of the tower, without taking into| of wrought steel 16in. in diameter, with a large collar on the 
large roller path which is incorporated in their design. In | consideration the weight of the foundations, 


the case of the large crane. under consideration; the diameter 
of the roller path is 33ft., and thus the centre of gravity of 
the superstructure is always within the roller path. Although 


top, having a concave surface working upon a convex surface 


With the large roller path on the top and the-slewing gear | of a centre bearing fixed to the upper roller path and main 
onthe revolving girder, the forces required for slewing are | girders. The centre°bearing is of cast steel fitted with a 
applied exactly where they are wanted, and not through the | bronze bush, and is made to swivel in all directions ; : this, 
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CRANE ERECTION 











Fig. 
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coupled with the convex and concave surfaces, whose radius 
is struck from the same centre as that about which the centre 
bearing swivels, allows, it is said, of automatic adjustment 
and alignment of the centre bearing on the centre pin, no 
matter what deflection may take place in the girders, or in 
the roller path, or in the tower. The centre pin is threaded 
through two large cast steel bosses bolted to cross girders on 
the upper part of the tower, and there isa nut at the bottom, 
so that any desired adjustment of the connection between 
the girders and the tower can be secured. ; 

The slewing gear—page 111—consists of two reductions of 
steel machine-cut spur gearing and one of steel bevel gear- 
ing, all mounted on a common cast iron bed-plate, and 
driven by a 25 brake horse-power series-wound motor. The 
bevel gearing is connected by a vertical shaft to a large 
cast steel pinion, which engages with the rack on the bottom 
roller path. Two gear ratios for slewing are provided by 
means of change gears, and with these the crane can be 
slewed round at a speed of one complete revolution in eight 
minutes, or one in six minutes, with the 150-ton load at any 
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flexible quality 64in. in circumference and consists of six 
strands each of thirty-seven wires with a hempcore. An 
actual test on a testing machine gave an ultimate breaking 
strain of 150 tons on a single rope. The rope is arranged in 
eight parts, winding one part. 

The gearing is fitted with an automatic mechanical brake 
released by the motor itself when it is required to lower, and 


there is an automatic electro-magnetic brake, which is always | 
on when the current is off and released automatically when | 


the motors are started up for lifting or lowering, and also 
with a centrifugal governor, which prevents the load attain- 
ing a higher speed when lowering than two and a-half times 
that with which the maximum load can be lifted. The 
traversing gear is driven from the same set of motors as the 
lifting gear, and consists of two cast iron barrels with turned 


spiral grooves, one right-hand and one left-hand, and two | 


reductions of steel machine-cut spur gearing. A mechanical 


brake is fitted exactly similar to that on the lifting motion, | 


and a simple clutch of special construction connects , the 
traversing gear with the lifting gear wherever it is required 











Fig. 9—MAIN 


radius. A’band brake, worked from the operator’s cabin by 
means of a foot lever, is provided, and this can be kept on 
permanently by a ratchet attachment to prevent the crane 
from being slewed round by the wind. 

The main hoisting gear—see Fig. 9—consists of three 


reductions of steel spur gearing, all machine-cut, with the | 
exception of the large barrel wheel, 10ft. in diameter, and | 


the pinion. Two gear ratios are provided, one for fast speeds 
with loads up to 60 tons, and one with slow speeds, with 
load up to 150 tons. 


This gearing is driven by two motors each of 50 brake | 


horsé-power with series parallel control, and by means of 


these the maximum load of 150 tons can be lifted on the 


slow gear ata speed of 24ft. per minute_or 5ft. per minute, 
and the load of 60 tons on the fast gear at a speed of 54ft. 


or 11}ft. per minute. The barrel is of castiron with a turned | 


spiral groove 7ft. diameter and 13ft. long, built up of three 
sections bolted together and-threaded on a shaft; and weigh- 
ing altogether nearly 20 tons. It will coil the whole of the 
rope required for raising the load from 30ft. below the ground 
fevel”at-a single lap. The rope is 1800ft. long and weighs 
about 6 tons. 





HOISTING GEAR 


| to traverse. The arrangement is such that the rope from the 
| lifting barrel passes over the sheaves on the trolley and of the 
| snatch-block, and its end is attached to the trolley; this 
| without the traversing ropes, on account of the tension 


imparted to the rope by the load, would cause the trolley to | 


travel towards ‘he barrel, but the ropes from the two travers- 
ing barrels passing over return pulleys at the end of the jib 
| are attached to the trolley on the opposite side and hold the 
trolley in position. Whenever the clutch is in gear and the 
| motors are running, the lifting barrel and the traversing 
barrels revolve simultaneously, but in contrary directions, 
and so when the barrels pay out their ropes and release the 
trolley the lifting barrel winds in its rope and the trolley 
travels inward. As the traversing barrels wind in their ropes 
| the lifting barrel pays out its rope and the trolley travels 
outwatd. By this arrangement the sheaves of the lifting 
rope on the trolley and in the snatch-block remain stationary 
when traversing, contrary to what takes place with the 
| usual arrangement, whereby. the lifting rope after passing over 
| the top and bottom blocks is anchored to the end of the jib, 
and a separate gearing is used for traversing. _ With the 
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Fig. 8-SCAFFOLDING USED 
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IN GERMAN CONSTRUCTION 


tear on the rope due to the trolley being pulled through it 
when traversing, and considerably more power is expended 
than with the former arrangement. The speeds of traversing 
are 20ft. or 40ft. per minute on the fast gear, 45ft. or 0ft. 
per minute on the slow gear, according to whether the motors 
are running in series or parallel. 
| The whole of the main hoisting and traversing gears are 
placed in a house situated at the back of the jib to help to 
balance the load,: and it is served by a hand overhead 
travelling crane of three tons capacity to facilitate overhauling 
| and repairs. Staircases with handrailing on both sides give 
access to the top of the crane, and besides a landing platform 
on the top of the tower and over the roller path, there are 
wide platforms with handrailing along the whole length of 
the jib on both sides. 

The trolley —page 111— carries the sheaves of the upper block 
and also the complete auxiliary hoisting gear with its own 
separate motor of 65 brake horse-power, giving a lifting speed 
with the full 15 tons load of 45ft. per minute. The gearing 
consists of two reductions of steel machine cut spur gearing 
|} and a cast iron barrel with a turned spiral groove, and it is 
| fitted with an automatic mechanical brake, an automatic 

electro-magnetic brake, and centrifugal governor, in the same 
| way’ as the main hoisting gear. 

The operator's house is placed on the main girders imme- 
diately over the slewing gear, and from this the operator 

| controls all the motions of the crane by means of three tram- 
way type magnetic blow-out controllers. There are two 
automatic cut-outs or limit switches for preventing the trolley 

| from being traversed in or out too far, and two for the main 
and auxiliary hoisting gears, to prevent the snatch-blocks 
from beyng raised too high. These cut-outs are connected on 
shunts from the main circuit, and by cutting off the current 

| from the no-voltage circuit breakers in the operator’s cabin 

| they cause the latter to open the main circuit. By closing a 
circuit breaker and keeping it on with his hand the operator 
can, without leaving his house, lower the snatch-block or 
traverse the trolley so that the cut-outs may make contact 
again and keep closed automatically. 

An indicator in the house shows the operation at a glance, 
the radius at which the trolley stands at any time, and the 

| load which may be lifted at that radius. A switchboard is 
| provided in the operator’s house. The current is conveyed 
| to the crane from a junction box in the ground by duplicate 
twin cables laid in tubes along one leg of the tower, through 
the centre pin toa slip ring collector having duplicate positive 
and negative rings and brush gear, and from thence along 
single cables laid in tubes to the several motors and con- 
| trollers. 

A special feature of the construction of the crane apart 
from the economy effected with regard to the foundation and 
structure is to be found in the ease with which it can be 

| erected without the use of any scaffolding. The fact that 
| the columns areall perpendicular iistead of tapering inward 
from the bottom to the top enabled the tower to be erected 
| in stages with the use of single poles held by guy ropes; and 
| the absence of the centre column, and also the presence of a 
| large platform on the top, enabled the erection of the roller 
| path, and the centre part of the girders to Be proceeded with 
| easily without scaffolding thereafter. By means of a simple 
| portable hand crane mounted on the top of the centre por- 
| tion of the girders, the back and the front parts of the jib can 
| be built up step by step and riveted in position before the 
crane.is shifted. further along the-top of the girder. -The 

Ulustration—Fig. 7—above shows the method of building 

the main girders, and Fig. 8 shows the method of building 
| up a German crane with scaffolding. The comparison is 
|inéeresting. ae ee, ae Tae 

The back ené of the|jib terminates in a large box built-up 
of steel plates and angles to-contain the ballast for balancing 
the-crane, which. consists.of about 130 tons of sand and 


It is made of plough steel wire of extra special | latter design there is a great deal of friction and wear and | gravel. 
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THE PERUVIAN CRUISER SORONEL 
BOLOGNESI. 


Ty» Peruvian cruiser Coronel: Bolognesi, with another of 
the same class, named the Almirante Grau, have’ recently 
been completed ready for war service by Vickers, Sons and 
Maxim, Limited, at their naval construction works at 
Barrow-in- Furness. They are alike, and may be looked upon 
as modified Scouts, representing a compromise in respect of 
fighting efficiency for a Government, having. a, seaboard to 
protect and with limited financial reggur¢es., Hor the size and 
cost they represent a high fighting efficiency, ~The Almirante 
Grau on her full-power trial made 24-641 ‘knots, and the 
Coronel Bolognesi 24°726 knots,.in both cases with *the 
boilers working under what is considered in the British Navy 
us natural draught conditions. This high speed is combined 
with economy, since the yessels may steam at 13 knots for a 
distance of between eight and nine iniles for each ton of coal 
consumed in the boilers. In combination with torpedo craft 
the vessels could thus do effective service in harassing more 
powerful ships involving high expenditure. The cruisers each 
carry forward_and aft a 6in. gun firing 100 lb. projectiles at 
the rate of tenper minute, with eight 14-pounders, and an equal 
number of pom-poms, constituting for a vessel of about 3200 
tons displacement a satisfactory. power of attack. 

The vessels-are 370ft. long, with a beam of 40ft. 6in., and 
the draught has been limited to 14ft, 3in , in order that the 
vessels may enter all Peruvian harbours. The displacement 
at this draught is 3200 tons. The only difference between the 
two vessels is that the Almirante Grau has a half-poop, as 
she is to act as the flagship, while the Corone! Bologuesi is 
flush-decked from the bridge right afc, as shown in the 
engraving given in our Supplement, which represents the 
vessel undergoing her trials. 

For protection there is fitted an armoured deck over the 
magazines, steering gear, and machinery. The coal bunkers 
are arranged along the sides of the boiler compartments, and 
over the machinery room, thus adding to prutection, and 
minimising possible penetration by shot and shell. The 
conning tower is of 3in. armour. The armament of the ship 
includes bow and stern 6in. guns, with protecving shields. 
These guns have an arc of training of 270 deg. Ammuni- 
tion is supplied by electric hoists of the dredger type, pro- 
tected by armoured tubes. All the mechanism is arranged 
to give the greatest possible rapidity of fire. The secondary 
armament consists of eight 14-pounder guns, and eight 
1}-pounder guns. 
18in, torpedoes, 

These cruisers are propelled by twin sets of four-cylinder 
triple-expansion engines, balanced on the Yarrow, Schlick 
and Tweedy system, and are also illustrated in our Supple- 
ment. These engines were designed to give a. collective 
indicated horse-power of 14,000, and on the trials of both 
vessels, as described later, this was slightly exceeded. 
There are fitted ten boilers of the Yarrow type in three 
boiler-rooms, all completely enclosed and protected by coal 
bunkers, The boilers are designed to work under forced 
draught on the closed stokehold system, and on trial gave 
every satisfaction, the air pressure being always within the 
British Admiralty limits for natural draught. 

Special arrangements are provided in the ships in view of 
the variations in climate in South American waters. Great 
care has been devoted to natural and artificial ventilation and 
to heating, steam radiators being extensively employed. 
There is, of course, a complete installation of electric light. 
Although the vessels are small, baths are provided in all the 
living quarters, Refrigerating plant and _ ice-making 
machinery, with cold storage chambers adjoining, are notable 
features. There is also a mechanically-equipped bakery on 
board, 

The trial prescribed in connection with the two cruisers 
was a lengthened run at full power, including six runs over 
the measured mile, during which the speed was to be 24 knots. 
The full power trial of the Coronel Bolognesi took place on 
the 19th ult., and in giving the results we note also the per- 
formance of the sister ship, Almirante Grau :—- 


Revolutions. “ Power. Speed 
Coronel Bolognesi - 218-7 14,384 24-726 
Almirante Grau 216 14,144 24-641 





There are two submerged tubes for firing | 





On both trials everything worked well. The coal consump. | 


tion trial specified ditfered from 
Admiralty, where the power is 
trial. 
parts equal in point of time, and during each of these different 
power was maintaine?. Thus the trial was conducted at 
progressive powers ranging from ‘about ,'¢ to } of the total 
power. The results in the case of both ships are appended :— 


nstant during the whole 


First Second Third Fuurth 
6 hours. 6 hours. 6 hours. 6 hours. 
Coronel Bologaesi— 
Mean indicate horse-power 1078 8058 6764 9485 
Cvoal consumption per indi- 
cated hors «pswerperhour 2-31 1-66 Sh oy UF 
Almirante Grau — 
Mcan indicated horse-power 13 3589 6342 S817 
Cval consumption per in di- 
cated horse-power perhour 2-27 1-45 1-68 1-635 


The trials also included the usual manceuvring tests, and 
circles were turned to port and starboard at 12 knots and 18 
knots, when the Coronel Bolognesi showed remarkably quick 
response to the action of the helm, and had a very smail 
turning circle. The gun trials also passed off successfully. 
On the trials opportunity was also taken to test the wireless 
telegraph installation on board, and messages were received 
on board from a distance of about 160 miles. 

Admiral Carvajal has superintended the construction of 
the vessels, and was present as the head of the Peruvian 
Naval Commission at the trials, and expressed his high 
appreciation of the performance of the ships. Both vessels 
are now being prepared at the works at Barrow-in-Furness for 
the voyage t> Peru. 








CLYDE DEVELOPMENT. 





For the six months ending 31st December, 1996, the 
revenue of the Clyde Trust was £272,943. In the correspond- 
ing psriod of 1905 the revenue was £260,836, making an 
increase for the past six months of £12,107. In view of the 
approaching completion of the Clydebank Dock a special 
committee has been appointed to arrange for a formal open- 
ing function, which includes Mr. Nathaniel Dunlop, the 
chairman of the Trust; the deputy-chairman, Sir John Ure 
Primrose; Lord Provost Bilsland, andthe various conveners 
of committees. 

In the course of a lengthy address at the first meeting of 


oe specified for the British | 
0 


The Peruvian officials divided up the trial into four | 





the Trust for the year, Mr. Dunlop, the chairman, gave an 
interesting and most instructive account of Clyde develop- 
ment. He pointed out that whereas in 1863 the harbour, 
east of the Kelvin, which was its western limit, had a water 
area of only 70 acres, to-day the harbour area in docks and 
river was 206 acres, while every added foot of water space 
had now its proper proportion of berthage assigned to it. 
While at that time there were no graving docks except that 
of Tod and McGregor on the Kelvin, and the larger type of 
steamer had often to go to Liverpool for docking purposes, 
now the Trust itself has three graving docks suited to the 
largest steamers, and other private docks existed. Then, 
the warehouse sheds had a floor area of less than 6 acres in 
all, although they were nearly 14 miles in length, and to-day 
the sheds were 5} miles long, and had a floor area of nearly 
47 acres, or eight times more than in 1863. As to cranes, 
there were then seventeen of small power, worked by hand, 
while now there were ninety-five cranes of various forms, 
lifting from 130 tons downwards, all worked either by steam, 
hydraulic, or electric power. Railway connection was long 
confined to the General Terminus Quay, and was only used 
for coal and iron, while now all the principal docks were con- 
nected by rail to the various trunk lines, and the harbour 
tramways had obtained a length of 22 miles. In 1863, 
vessels with draughts ranging from 14ft. to 21ft frequently 
grounded in the river, taking several tides, and sometimes 
having to be partially unladen, to get up or down., Now, 
vessels of 27ft. freely traverse the river, and one drawing 
28ft. lately accomplished the trip in a single tide. 

Widening and straightening havekept pace with deepening, 
to the immense improvement of the navigation. As to docks 
and quays and their equipment, the Prince’s Dock was one of 
the finest in the kingdom, and the Queen’s Dock came second. 
The Clydebank Dock for minerals, nearing completion, would 
of its kind be unsurpassed. Its electrical appliances for load- 
ing and discharging were of the most advanced type, and its 
railway connections all that could be desired. At Yorkhill, 
inset basins were in course of construction which would give 
1150 yards of berthage, with easy access for the largest ocean- 
going vessels. At Meadowside, on land recently acquired, 
similar riverside berthage would be speedily\put in hand, and 
at Merklands provision had been made for cattle importation 
on a greatly increased scale, adding 500 lineal yards to the 
quayage of the port. To crown all, and provide for the future, 
the lands of Shieldhall, Shiels, and Braehead, dowr to Ren- 
frew, had been acquired for docks and quays, and the ridge of 
trap rock which crossed the river at Elderslie, long barring 
the passage for deep ships, had been removed. In 1863 the 
Trust had spent on the undertaking, apart from the cost of 
maintenance, which was charged to revenue, £1,465,852. 
Since then a further sum of £6,929,444 had been laid out, 
making a total capital expenditure of £8,395,296. But their 
resources, derived from the dues levied on the trade of the 
port, had been such that the debt of the Trust was only 
£6,338,016. Their property thus stood at more than two 
millions less than its cost. The revenue in 1863 was 
£118,083; in 1906 it was £528,569—nearly four and a-half 
times more. As to the ships and goods which provided the 
revenue, there were of sLips in 1863 15,175 arrivals and a 
like number of departures, making the taxed number 30,350 
of an aggregate inward and outward net tonnage of 3,055,558 
tons. In 1906 the numbers in and out were 31,927—not a 
great numerical increase—but their aggregate net tonnage, in 
and out, was 11,022,183 tons, more than three and a-half 
times greater. Of goods in 1863, in and out, there were 
1,437,235 tons, while in 1906, in and out, there were 
9,035,028 tons, The city population had doubled since 1863. 
Partick had grown from 12,000 to 65,000, Govan from 9000 to 
90,000, and Clydebank had developed from green fields and 
ploughed lands to a town of 40,000 inhabitants. The most 
recent establishment of industries—Yarrow’s for building 
torpedo boats, Coventry Ordnance Works for guns, and the 
expansion of Beardmore’s and of Brown’s works—would 
greatly add to this population. The Clyde Trustees had had 
their share in bringing all this about, and might be justly 


| proud of their part in it. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOCOMOTIVE ECONOMY. 


Sir,—Those who read the extraordinary letter on this subject in 
your issue of the 11th inst. will be very grateful to you for your 
‘eading article this week. There is probably no branch of business 
the management of which the man in the street views with such 
disapproval, or which he is so supremely confident in his. own 
ability to put right, as our railways. Nevertheless there are, I 
hope, few people in ignorance of the subject who would attempt 
to advise, much le s abuse, our locomotive engineers, and those 
not in ignorance would not wish to do so. 

It is very regrettable that there seems an almost insurmountable 
inability to state even facts correctly as regards railway matters. 
As a case ian point, a technical paper recently stated that the 
engine in the.Arbroath disaster was one of ‘the North British 
** Atlantics,” which it proceeded to describe. The statement was 
made quite positively, and, in the absence of a photograph, it 
might in future years be accepted as true. Other cases in which 
wrong dimensions or figures are given will occur to everyone. 
Some writers possess a kind of knowledge of some one railway, and 
seem ignorant of what is taking place on others, not, therefore, 
necessarily unimportant, and this leads to an unjustifiable use of 
superlatives, 

As regards the actual ‘question of economy, too much stress 
surely cannot be laid on the fact that coal consumption is relatively 
asmall matter. If, for instance, an engineespecially ‘‘ economical ” 
—in coal—requires a week per year more in the shops for repairs 
than an ordinary type, a larger reserve of the former would be 
necessary, and the interest on this idle capital, together with 
actual cost of repairs, would go far to neutralise the ‘‘ economy.” 

With most compounds the case against them is aggravated by 
their increased first cost, and larger consumption of coal, Xe. 
Further, in England, compounds have not so far shown themselves 
possessed of the necessary ability to keep time under all conditions. 
It may be difficult to calculate, but it is permissible to assume that 
unpunctuality beyond a certain limit costs a railway more than 
coal. Recent articlesin THE ENGINEER have shown what can be 
done by simple ‘‘Atlantics” on their parent line, the Great 
Northern, aud none of the results given are exceptional for the 
line. Equally good and even better can always be experienced 
there as well in heavy times of rush as when traffic is lighter. We 
have yet to find such ‘uniform’ reliability under all conditions 
amongst compounds, whatever the future may hold. 

January 19th, DIAMOND. 


Str,—I make a final contribution on this subject, principally to 


answer the question put tome. It would appear that in funda- 
mentals there is no essential'divergence of opinion, and if, in my 





preliminary contributions I shall have been held to have over- 
stepped the bounds of ordinary politeness, I will make retroces- 
sion, presuming that the main counts of my indictment stand, 
namely, that there is inefficiency, that the locomotive departments 
are the principal sinners, that our national] coal! resources are beiug 
drawn. upon unnecessarily to the extent of 1,000,000 tons annually, 
and that this amount is increasing. 

Under the conditions iznposed on the given railway I should be 
guided hy the following statement of fact:—‘:The uphill per- 
formances are, so far as we know, of au unparalleled excellence. In 
this country no attempt has ever been made to haul similar loads 
at the excessive uverayc speeds attained by this engine. 6 
Yet we. think the. performance of the Du Bousquet-engire still 
remains the best in the world.”—-THE ENGINEER, January 30th, 
1903 

If any engine can accomplish these remarkable results up-hill-it 
will be good erough on the level. | would, therefore, import Du 
Bousquet engines and, if possible, M. Du Bousquet himself. I can- 
not also do better than quote Mr. Lawford H. Fry; than whom I 
know 1:0. better authority :—*‘ With. a continual increase in the 
power of locomotives there must be a difference between those for 
high-speed and those for low-speed service; for high-speed service 
four cyli ders are desirable to give a satisfactory balance of the 
movi g parts, and with four cylinders economy is obtained - by 
admitting steam to two of the cylinders and expanding in the 
other two. The high-speed loccmotive of the future will surely be 
a four-cylinder compound using steam of high pressure.” —Cassier’s 
Magazine. 

1 thought allowance had been made for reasonable increases of 
loads and speeds, but instead of 3 per cent. material increase, it 
should be 5 per cent. My point being that while English engineers 
appear to be wasting coal at the rate of 6]b. per mile, French 
engineers were saving to the same extent. 

With reference to tight mileage, the locomotive engineer fixes 
these quantities for each turn, also t e allowance for shunting and 
standing idle, and if the engine mileage is kept small the costs per 
mile would not make a favourable show. 

The following table taken from your pages is also of interest as 
bearing on locomotive efficiency ; the figures give price of coal per 
engine per year: 


18938, 1903. 1904. 
x £ £ 
North-Western 158 £6 i. es SS 
South-Western 377 Ge. es 
Great Essteru .. v15 238 mo 
North-Eas:ern.. 158 ee. 
Great Centr_] .. 158 20 _ 


Midland a) (aa a ee ae ae : eS 
All these lines being under approximately similar conditions as 
to increase of coal costs and mileage, the gigantic North-Western 
increase can only be explained oa the hypothesis that the com- 
pany had changed from compound to single-expansion working, 
while the bigh South-Western costs, due to the excessive prices 
paid by this line f rcoal, points to North-country coal water-borne 
as the remedy, end it is singular that on both lines the dividends, 
waste notwithstanding, heing about as high as the shareholder has 
a right to expect, there is no need to practise economy. Whether 
railway criticism is of any use I am very doubtful, if Mr. Burdett- 
Coutts could make no impression, I do not think anyone else need 
try. The weak spot in the railway armour is, however, emphati- 
cally the locomotive accounts and not the ton-mileage system. 
Railway reformers should concentrate attack on this spot in the 
future, for if any railway hall continue to circulate these accounts 
privately, then it will ley itself open to the charge that it is afraid 
to face the light of day. PROGRESS. 
January 28th. 
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Sir,—I take it for granted that you are willing to give a place 
in your correspondence columns to any fairly sensible suggestions 
for working traffic more economically than it is done now. 

Permit me to suggest, in reply to your leader, the working of 
Great Northern express traics. each with two of Mr. P. Stirling’s 
express engines, as improved by Mr. Ivatt—I mean those with 
outside cylinders and 8ft. wheels—the sanding arrangements to be 
the best possible. 

I should provide a special double-ended tender, placed between 
the engines, which would run, one with the chimney in front, the 
other with the chimney behind. Water could be taken up by the 
scoop if wanted. 

When the engines were to run singly, they would have their own 
normal tenders put on. 

I shal] not venture now to give my reasons for the plan which I 
advocate. The great objection is using two crews, but that is not 
so great as it seems. 

There would be a direct reduction of waste power, but all this 
can be subsequently discussed if occasion occurs. 

Grantham, January 20th. Dix. 





STANDARDISATION. 


Srr,— Referring to your article entitled ‘‘ The Danger Element 
in Standardisation,” which appeared in last week's issue, I am 
desired to say that the Engineering Standards Committee have had 
the danger referred to by you promine .tly before them from the 
very inception of the movement. When suggesting the formation 
of the Committee to the Council of the Institution of Civil Engi- 
neers in 1901, Sir Jobn Wolfe Barry, now Chairman of the 
Engineering Standards Committee, made particular reference to 
this point, and I may perhaps draw your attention to the following 
paragraph, which occurs in his paper entitled ‘‘ Standardisation in 
British Engineering Practice,” read before the British Association 
in August last :— 

‘*It was felt from the first that a most important point in any 
proper scheme of standardisation was to avoid the danger either of 
crippling invention or perpetuating forms or processes which in 
course of time might become obsolete. Accordingly it was recog- 
nised in the first motion made at the Institution of Civil Engineers 
that there must be provision for a continuance of the existence of 
the body which might be formed to take the original standards 
in hand. It was not enough to standardise the most approved 
forms and processes of man facture, but it was urgently necessary 
to provide for future improvements. 

**To carry out this view the Main and Sectional Committees 
continue in existence after their reports have been made, and an 
opportunity is afforded once a year to the Sectional Committees of 
revising the specifications issued by them. This ensures that the 
standard specifications a’ e kept thoroughly in line with the progress 
made from time to time in engineering science, and that there is 
no stereotyping of design or practice.” 

The subject is also dealt with in the following paragraph, which 
is extracted from the Committee’s report for last year :— 

‘ REVISION OF SPECIFICATIONS.—With a view to avoiding any- 
thing like stereotyping practice, the Main Conffnittee have decided 
that each Sectional Committee shall have an opportunity at least 
once a year of considering whether any revisions are desirable in 
the specifications published by them.” LESLIE S. ROBERTSON, 

January 30th. 





THE 


Srtr,—Of the many thousands who daily use the different tube 
railways which now cross London in various directions, how few 
there are, if any, who give even a passing thought to the man, 
even supposing they know his name, who by his inventive genius 
and indomitable will was able to overcome the many and great 
difficulties to be met with, so that such undertakings might be 
able to be carried out with success. I refer to the late Mr. James 
H. Greathead, to whom I consider we are mainly indebted for the 
tube railways as constructed to-day, and about whom you had an 
excellent article in your paper, at the time of his death, when the 


GREATHEAD SHIELD. 
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profession lost a rising and brilliant member, and many an 
esteemed friend. 

It is regrettable, to say the least, that we so often neglect to 

nise the memory of those who frequently confer lasting 
benefits on the community. In this instance 1 do not infer that 
Greathead was the original, or first, inventor of a shield to be used 
for tunnelling, as many had tried before to design appliances 
suitable, and credit must be given both to Brunel and Peter 
Barlow for the work they did in connection with this class of work, 
but it was left to Barlow’s pupil, Greathead, to bring it to that 
perfection, so that by it a practical, quick, and economical system 
. ean was = As to be carried through in nearly all kinds 
of soil. 

Since his death I have frequently thought it would only be a 
befitting tribute to his genius were some monument erected in a 
prominent position to his memory—at present I do not ‘think 
there is even a tablet to call attention to his connection with either 
of the tube railways; therefore, if I might be permitted I would 
suggest that a marble or bronze slab with portrait and inscription 
recording bis invention should be let into the wall at one of the 
termina! stations, say of the Central London Railway, which he 
saw commenced, but unfortunately was not permitted to see 
completed. I suggest this, not in any way disparagingly to either 
the late Sir John Fowler or Sir Benjamin Baker, under whom the 
work was so excellently carried out, and who would probably be 
the first to see that his name was honoured, but consider such a 
tribute is due to one who, while always ready to lend a helping 
hand to others, generally kept himself in the background. 
Another reason is that monuments of this kind act as an incentive 
to many of the rising generation of engineers to encourage them 
to persevere in their profession. 

I am sure, therefore, Mr. Editor, that with your usual courtesy 
and kindness you will excuse my troubling you, and hope the few 
words I have said, entirely on my own responsibility, may be the 
means of starting a fund by which such a work can be carried out 
to the memory of a man in every way worthy. 

Henry J. COOKE. 
(Formerly of Maynard and Cooke.) 
London, January 29th. 


PORTABLE ENGINE AS AN ELECTRIC MACHINE. 


S1r,—Some time ago, when I was in charge of the experimenta 
department at a large engineering works in Lincoln, there came 
under my notice a steam portable engine which somewhat surprised 
me by exhibiting electrical tendencies. When opening the cylin- 
der taps, I first noticed a sort of prickling sensation in my fingers. 
On further inspection, I found that sparks could be drawn from the 
taps, just as from the conductor of a frictional electric machine. 
I have had many an engine under my notice, but this was the only 
one I remember exhibiting thisphenomenon. It was nodoubt due 
to the friction of the escaping steam and water. It would be 
interesting to know whether any of your other readers have had a 
similar experience. 

January 31st. Percy DEED. 

P.S.—I have just come across something similar described in 
Batewell’s ‘* Manual of Electricity,” but have never seen it but 
once in practice. 

{Mr. Deed’s engine was, of course, acting like Armstrong’s bydro- 
electrical machine, which he will find described in any historical 
book on static electricity. Similar cases to that he mentions have 
been noticed. The engine was probably raised on dry wood 
chocks, and so insulated from the carth.—Eb. THE E. 


FILING CORRESPONDENCE, 


Sir,—I have observed a tendency recently on the part of some 
firms ang.individual engineers to adopt what is termed “‘ brief ” sized 
paper for the purpose of ordinary correspondence. I presume this is 
done with the idea that a large sheet of paper and very open type- 
writing gives a good impression, but I think even if this were true 
some thought should be given to the excessive inconvenience of 
such a size. It is quite impossible to file it in the ordinary letter 
or foolscap files which are now in general use. 

Office routine is already sufficiently complicated ; surely it is un- 
necessary to start an innovation of this kiud involving further com- 
plication. 

I trust that you will be able to find space for this protest against 
what promises to become a useless and irritating practice unless 
nipped in the bud. I may say, to put practical point to this letter, 
that I have refused to correspond on the subject of an order I have 
to place with an engineering firm which has written to me on 
this paper. One’s feeling is that one really cannot be bothered 
with such fads. W. P. ADAmMs, 

January 10th. 


LOCOMOTIVES WITH CONED BOILERS. 


Str,—Referring to Mr. Charles S. Lake’s letter in your issue of 
the 11th inst., I may state that about 1879-1881 there was a six- 
coupled tender engine with a coned boiler and dome over the fire- 
box on the Great Eastern Railway, which was frequently to be 
seen at and near Stratford, and was understood to be an experi- 
ment of Mr. Adams’, It was said that an apprentice who was 
sent in toinspect the boiler once got wedged in at the smaller end, 
and was only extricated, in an unconscious state, just soon enough 
to save bis life. The engine worked goods trains, but I am not 
able to give any dimensions or particulars of construction ; these, 
no doubt, have been preserved in the Stratford records. 

January 18th. A. R. B, 


‘HONOUR TO WHOM HONOUR IS DUE.” 


SIR,—May I express a hope that when next your reviewer has 
oceasion to refer to Boyle’s law, he will not give it the name of the 
man who, thirteen years after its publication in English, translated 
it into French ? 

January 23rd. W.A.S. B. 








THE ART OF CUTTING METALS.* 
(Continued from page 71.) 


AFTER many years of close personal contact with our mechanics, 
I have great confidence in their good judgment and common 
sense in the long run, and Iam proud to number many of them among 
my mostintimate friends, As a class, however, they are extremely 
conservative, and, if left to themselves, their progress from the 
older towards better methods will be exceedingly slow. And my 
experience is that rapid improvement can only be brought about 
through constant and heavy pressure from those who are over 
them. It must be said, therefore, that to get any great benefit 
from the laws derived from these experiments our slide rules must 
be used, and these slide rules will be of but little, if any, value 
under the old style of management, in which the machinist is left 
with the final decision as to what shape of tool, depth of cut, 
speed and feed he will use. The slide rules cannot be left at the 
lathe to be banged about by the machinist. ap must be used 
by a man with reasonably clean hands, and at a table or desk, and 
this man must write his instructions as to —_— feed, depth of 
cut, &c., and send them to the machinist well in advance of the 
time that the work is to be done. Even if these written instruc- 
* Abstract of the presidential address at the annual meeting of the 
American Society of Mechanical Enginecrs, by Mr. F. W. Taylor, 
president of the Society. 





tions are sent to the machinist, however, little attention will be 
paid to them unless rigid standards have been not only adopted, 
but enforced throughout the shop for every detail, large and small, 
of the shop equipment, as well as for all shop methods, And, 
further, but little can be accomplished with these laws unless the 
old style foreman and shop superintendent have been done away 
with and functional foremanship has been substituted—consisting 
of speed bosses, gang bosses, order-of-work men, inspector, time 
study men, &c. In fact, the correct use of slide rules involves 
the substitution of our whole task system of management for the 
old style management, as described in our paper on ‘‘Sho 
Management” (‘‘ Transactions,” Vol. xxiv.). This involves suc 
radical, one might almost say revolutionary, changes in the 
mental attitude and habits, both of the workmen and of the 
management, and the danger from strikes is so great, and the 
chances for failure are so many, that such a reorganisation should 
only be undertaken under the direct control—not advice, but con- 
trol—of men who have had years of experience and training in 
introducing this system. 

A long time will be required in any shop to bring about this 
radically new order of things ; but in the end the gain is so great 
that I say, without hesitation, that there is hardly a machine shop 
in the country whose output cannot be doubled through the use 
of these methods. And this applies not only to large shops, but 
also to comparatively small establishments. In a company whose 
workpeople, all told, including officers and salesmen, number about 
150 men, we have succeeded in more than doubling the output of 
the shop, and in converting an annual loss of 20 per cent. upon 
the old volume of business into an annual profit of more than 20 
per cent. upon the new volume of business, and at the same time 
rendering a lot of disorganised and dissatisfied workmen con- 
tented and hard-working, by ensuring them an average increase of 
about 35 per cent. in their wages. And I take this opportunity of 
again saying that those companies are, indeed, fortunate who can 
secure the services of nen to direct the introduction of this type 
of management who have had sufficient training and experience to 
ensure success. 

Unfortunately those fundamental ideas upon which the new 
task management rests mainly for success are directly antagonistic 
to the fundamental ideas of the old type of management. To 
give two out of many examples :—Under our system the workman 
is told minutely just what he is to do and how he is to do it; and 
any improvement which he makes upon the orders given him is 
fatal to success. While, with the old style, the workman is 
expected constantly to improve upon his orders and former 
methods ; under our system any improvement, large or small, once 
decided upon goes into immediate use, and is never allowed to 
lapse or become obsolete ; while under the old system the innova- 
tion, unless it meets with the approval of the mechanic—which it 
never does at the start—is generally for a long time at least, a 
positive impediment to success. Thus, many of those elements 
which are mainly responsible for the success of our system are 
failures, and a positive clog when grafted on the old system. 

For this reason the really great gain which will ultimately come 
from the use of these slide rules will be slow in arriving—mainly, 
as explained, because of the revolutionary changes needed for 
their successful use-—but it is sure to come in the end. 

Too much emphasis cannot be laid upon the fact that standardisa- 
tion really means simplification. It is far simpler to have in a 
standardised shop two makes of tool steel than to have twenty 
makes of tool steel, as will be found in shops under the old style 
of.management. It is far simpler to have all of the tools in a 
standardised shop ground by one man to a few simple but rigidly 
maintained shapes than to have, as is usual in the old style shop, 
each machinist spend a portion of each day at the grindstone, 
grinding his tools with radically wrong curves and cutting angles, 
merely because bad shapes are easier to grind than good. Hundreds 
of similar illustrations could be given showing the true sim- 
plicity—not complication—which accompanies the new type of 
management. 

There is, however, one element in which the new type of manage- 
ment to all outward appearance is far more complicated than the 
old—namely, no standards and no real system of management can 
be maintained without the supervision, and, what is more, the 
hard work of men who would be called by the old style of manage- 
ment supernumeraries or non-producers, The man who judges of 
the complication of his organisation only by looking over the 
names of those on the pay-roll, and separating the so-called non- 
producers from the producers, finds the new style of management 
more complicated than the cld. 

No one doubts for one minute that it isfar simpler to run a shop 
with a boiler, steam engine, shafting, pulleys, and belts than it 
would be to run the same shop with the old-fashioned foot-power, 
yet the boiler, steam engine, shafting, pulleys, and belts require, 
as supernumeraries or non-producers on the pay-roll, a fireman, 
an engineer, an oiler, and often a man to Jook after belts. The 
old style manager, however, who judges of complication only by 
comparing the number of non-producers with that of the pro- 
ducers, would find the steam engine merely a complication in 
management. The same man, to be logical, would find the 
whole drafting force of an engineering establishment merely a 
complication, whereas, in fact, it isa great simplification over the 
old method. 

Now our whole system of management is quite accurately 
typified by the substitution of an elaborate engine to drive and 
control the shop in place of the old-fashioned foot-power. There 
is no question that our human managing machine, which is 
required for the maintenance and the effective use of both 
standard shop details and standard methods throughout the 
establishment, calls for many more non-producers than are used 
with the old style management, having its two or three foremen 
and a superintendent. The efficiency of our engine of manage- 
ment, however, compared with the old single foreman, is like a 
shop engine as compared with foot-power, or the drafting-room 
as compared with having the designing done by the pattern- 
maker, blacksmith, and machinist, 

A study of the recommendations made throughout this paper 
will illustrate the fact that we propose to take all of the important 
decisions and planning, which vitally affect the output of the 
shop, out of the hands of the workmen and centralise them in a 
few men, each of whom. is especially trained in the art of making 
those decisions and in seeing that they are carried out, each man 
having his own particular function in which he is supreme, and 
not interfering with the functions of other men. 

There is one recommendation, however, in modern machine 
shop practice, in making which the writer will probably be accused 
of being old-fashioned or ultra conservative. Of late years there 
has been what may be almost termed a blind rush on the part of 
those who have wished to increase the efficiency of their shops 
towards driving each individual machine with an independent 
motor. The writer is firmly convinced, through large personal 
observation in many shops, and through having himself system- 
atised two electrical works that in, perhaps, three cases out of 
four a properly designed belt drive is preferable to the individual 
motor drive for machine tools. There is no question that through 
a term of years the total cost, on the one hand, of individual 
motors and electrical wiring, coupled with the maintenance and 
repairs of this system, will far exceed the first cost of properly 
designed shafting and belting plus maintenance and repairs—in 
most shops entirely too light belts and countershafts of inferior 
design are used, and the belts are not systematically cared 
for by one trained man, and this involves a heavy cost for 
maintenance. 

It is at last admitted that there is little if any economy in 
power obtainable through promiscuous motor driving, and it will 
certainly be found to be a safe rule not to adopt an individual 
motor for driving any machine tool unless clearly evident that a 
large saving can be made by it. 

It was in 1894 that we first had the opportunity to make a care- 


ful series of experiments to determine the relative cutting speecs ' 





of the Mushet and the carbon tools. We had hitherto been pre. 
vented from doing so by the fact that the Midvale Stee] Works 
manufactured and sold tool steel, and up to the time the writer 
left the company’s employ it had not gone into the manufacture 
of self-hardening steel, and therefore would not allow us to make 
any experiments with it. Our experiments in 1894-1895 resulted 
in the following important discoveries:—(a) That, comparing the 
self-hardening steel with carbon steel, a gain in speed of 4] per 
cent. to 47 per cent. could be made in cutting a hard forging of 
about the quality of tire steel ; whereas a gain of nearly 90 per 
cent. could be made in cutting the softer qualities of metal ; and 
(6) that by using A “heavy stream of water on the nose of a 
Mushet or other self-hardening tool a gain of about 30 per cent 
could be made in the cutting speed. ; 

These experiments, thén, indicated clearly that the use of 
Mushet steel almost exclusively for cutting exceedingly hard 
pieces of metal. was the wrong one, since an enormously greater 
eoeeendoge of soft metal was cut in the average machine shop 
than of hard metal, and the gain in cutting soft metals was 
90 per cent., as against only a 45 per cent. gain for hard. It thus 
beeame evident that instead of using self-hardening tools only 
occasionally for cutting extra hard pieces of metal they should 
be used daily throughout the shop on all ordinary work in place 
of the carbon steel tools. From that time on the increase in the 
use of self-hardening steels was so very great that at the time 
of our invention of the new high-speed tools, probably from one. 
fourth to one-fifth of the roughing tools used in good machine 
shops had come to be made from self-hardezing steel. 


(To be continued.) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Manufactured Iron. 

Tuis week the galvanisers have confirmed the 10s. advance 
declared last week, bringing the ‘‘standard” up to £13 lds, per 
ton, but many makers are getting 5s. above this figure, making 
their quotation £14 per ton. Blazk shests are £9 5s. for doubles, 
and proportionately for trebles. The Galvanisers’ Association 
reports that shipping orders are still coming in abundantly, par- 
ticularly for India and South America. Orders are still arriving 
in large numbers also from Japan and other Far East markets. In 
the course of the past twelve months galvanised sheets have been 
advanced by the Association an aggregate of £1 7s. 6d., and in 
actual selling values the advance has been nearer £1 15s, or 
£1 17s. 6d. per ton. 


Warning off German Competition. 

Marked Staffordshire bars are £9, merchant bars (best 
quality) £8, and common bars £7 5s, to £7 10s. per. ton. North 
Staffordshire bars and Shropshire bars cannot be obtained under 
the late advance to £7-15s. per ton. The South Staffordshire 
makers still decline to follow the lead of the houses in the latter 
two districts mentioned, and further advance selling rates 5s. per 
ton. They declare they have seen too much harm in the past by 
moving up too rapidly. German and Belgian iron has been 
immediately admitted. The wrought iron hurdle and fencing 
manufacturers and the nut and bolt and railway fastenings 
manufacturers have availed themselves of the continental iron, and 
the South Staffordshire bar iron mills have lost orders. It is also 
pointed out that the £7 10s. Association standard is not realised on 
all the common bar iron going out from the works by any means. 
The more general average for the bulk of the orders is £7 5s., or 
even a shade less than this. 


Steel. 

Steel continues buoyant, although owing to the extra- 
ordinarily high prices ruling, consumers are not ordering more raw 
steel than they absolutely need. Consumers report that deliveries 
of raw steel are coming to hand rather better, and that the incon- 
venience at the mills, caused by the shortness of supply, is less 
acute than recently. This is the best feature of the market at 
date, and creates satisfaction. Sales are proceeding on the basis 
of £6 103. for Bessemer billets, and £6 10s. to £6 12s. 6d. for 
Siemens ditto. Builders’ joists of Staffordshire make are £7 5s. 
to £7 7s. 6d., and engineering angles £7 5s. to £7 10s. per ton. 


Pig Iron Suspended, 

The pig iron trade is temporarily in a state of suspended 
animation, owing to the bad reports from Cleveland. A waiting 
tone dominates the market, and a very different condition exists 
now than a fortnight ago. Whether the fall in warrants in the 
North is precipitate is a matter which Midland sellers are unable 
to decide. Meanwhile, the situation is a grave one, and the reports 
from America most contradictory. Next tu no buying is taking 
place this week. Buyers are irresolute, and sellers still more so 
when asked for reductions. With the market upset, prices of all 
classes of pig iron are entirely nominal this week. This applies 
alike to North and South Staffordshire irons, and equally to brands 
from Lincolnshire, Derbyshire, and the great forge iron supply 
district of Northamptonshire. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, January 30th. 


The American Situation. 

CONSIDERABLE time was devoted on the Iron ’Change 
esterday to the American situation. Briefly put, somebody has 
n busily engaged in making statements to correspondents as to 
the tremendous rise which was certain to ensue in the States owing 
to the shortage of pig iron. Now the tables are turned, and the 
‘* Bears” for the time being appear to have got the advantage. 
Grave charges are being made, and some influential English news- 
papers are urging an investigation into the methods of the in- 

gathering of commercial news on the other side. 


Something about Pig Iron. 
It was difficult to gauge the position. Reports were 
most conflicting, owing to the American attitude, and this was a 
disturbing quantity in itself. After the very sanguine esti- 
mates of the past few months, one was not well prepared to 
receive the announcement of a comparatively substantial drop in 
rices. Matters a few weeks ago were exceedingly firm, but 
uyers have shown no eagerness to purchase, and so far as can be 
ascertained, there has been some undercutting in prices for delivery 
Manchester. Makers, therefore, made concessions to induce busi- 
ness, while merchants who could command deliveries were even 
more eager. Most brands of pig iron could be bought at 6d. to 
1s., and occasionally 1s, 6d. per ton less than last week. This is 
of general application, but meantime the frequent changes in 

warrants is a disturbing element. 


Finished Iron. 
Shows no change. 
Steel. 


In steel and steel products merchants report a continued 
feeling in the upward direction. Billets and plates are in demand, 
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and makers are naming very forward dates for delivery on orders 
being sent in. 


Copper. 
Manufactured copper is on the quiet side. There is only 
a very quiet business passing, and, if anything, prices are in buyers’ 
favour. 


Quotations. 

Pig Iron: Lincolnshire No. 3 foundry, 64s. to 65s.; 
Staffordshire, 65s. ; Derbyshire, 66s. 6d.to 67s. 6d.; Middlesbrough, 
open brands, 68s. 6d. _ Seotch: Gartsherrie, 76s. to 77s.; Glen- 
garnock, 74s. to 75s.; Eglinton, 72s. 6d. to 73s.; Dalmellington, 
72s. 6d., delivered Manchester. West Coast hematite, 793. ; 
East Coast ditto, 79s. to 80s., both f.o.t. Scotch, delivered Heys- 
ham: Gartsherrie, 74s, to 75s. ; Glengarnock, 72s. to 73s.; Eglinton, 
70s. 6d. to 71s.; Dalmellington, 70s 6d. Delivered Preston : Gart- 
sherrie, 75s. to 76s.; Glengarnock, 73s. to 74s.; Eglinton, 71s 6d. 
to 72s.; Dalmellington, 71s. 6d. Finished iron: Bars, £7 15s.; 
hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8; 
hoops, £8 2s. 6d.; boiler plates, official, £9 2s. 6d.; plates for 
tank, girder, and bridge work, £7 15s. to £8 ; English billets, 
£6 15s. to £7; sheets, £8 17s. 6d, to £9. Copper: Sheets, £123 
to £125; tough ingot copper, £114; best selected, £116 per 
ton; seamless “ape tubes, 144d. to 14}d.; brazed ditto, 144d.; 
seamless brass tubes, lld. to 11}d.; brazed ditto, 12}d.; con- 
denser, 12d. to 12$d.; rolled brass, 10}d. to 10}d.; brass wire, 
104d. to 10$4.; brass screwing rods, 104d. to 109d. per lb. Sheet 
lead, £22 15s. per ton. English tin ingots, £192 to £193 per ton. 


Lancashire Coal Trade. 


The attendance on the Coal Exchange was larger than 
usual, and the tension of the moment was apparent. Merchants 
are having a bad time, and coalowners hold the trump cards. 
Yorkshire a few days ago resolved on an advance. This was 
probably justified by the position, as, although full time is being 
worked at the pits, the output is insufficent to meet the demand. 
There is, in fact, a perfect scramble for supplies, and a premium of 
6d. to 9d. and occasionally 1s. per ton is being seid to secure 
deliveries. Slack is very scarce—almost unoltainable in quantity, 
and there are grave reports with regard to bunkering coal. It is 
thought that Lancashire will soon have to follow Yorkshire's lead 
in an advance in prices, 


BaRROW-IN-FURNESS, January 30th. 
Hematites. 


A strong tone is maintaised in the hematite iron trade, 
and the report of business done during the week is satisfactory. 
Itrepresents, atacy rate, considerable volume, and has been done at 
good prices. Makers coatinue to quote 81s per ton for mixed 
Bessemer numbers net f.o.b., and warrantironis down at 47s. 9d. net 
cash sellers, buyers about 3d. less. Very little business is being done 
in warrants, and stocks show a slight decrease on the week. They 
now bulk at 79,805 tons, being a decrease on the week of 869 tons. 
Makers’ stocks remain low, and are not likely to accumulate, as 
they have so many delivery engagements to fulfil. They are 
keeping thirty-five turnaces in blast, which is as many as they can 
supply with raw waterial, as not only is there difficulty in getting 
supphes of iron ore, but there is a shortage in the supply of coke, 
although the deliveries from the Durham and the Burnley coke 
ovens are being supplemented by large deliveries from the Conti- 
nent. A good steady business is being done in special hematites 
and in charcoal iron, ferro-manganese, and speigeleisen. The latter 
trade is not only largely supported by the local demand from steel- 
makers, but is also furnished with orders from foreign sources, and 
large cargoes are being regularly imported from the Continent 
and elsewhere of manganiferous ore required in this special trade. 
There is a good trade in scrap iron, and frequent cargoes leave 
local ports for districts where this material is used. The trade in 
iron ore is strong and steady, and local mines have not been so 
well employed for some time past. Prices are very firm, especi- 
ally for the best samples, and good ordinary classes fetch 18s. 6d 
per ton net at mines. There is a large importation of foreign 
pos ; indeed, the native mines could not supply the wants of 
makers, 


Steel. 

The steel trade does not present ©, satisfactory position at 
present, as there is only a small demand for shipbuilding material, 
and the mills are only working on the day shift. It is expected 
that an improvement will set in shortly, as the local demand for 
plates and other material is likely to increase within a few weeks. 
Prices are steady at £7 15s. for heavy plates. There is also a 
poor demand for rails, and it is not considered likely there will be 
an improvement until cheaper quotations are possible. The high 
price of crude iron makes this irnpoggible at present. Heavy rails 
are at £6 15s. per ton net take and light railways are propor- 
tionately higher. A good trade is being done in billets and tin 
bars, and the rail mills are being used for the production of these 
classes. Chilled castings are in good demand, and likely to 
remain so, 


Shipbuilding and Engineering. 

The order for a large Brazilian battleship at Barrow is 
now confirmed. She will be a much larger vessel than at first 
designed. Engineers are busy, and are likely to be better 
employed in the marine department. 


Shipping and Coal. 

Shipping was not so well employed last week. The 
exports of iron and steel from local ports reached 12,663 tons, 
being an increase of 776 tons on the corresponding week of last 
year. The total shipments for the year to date have reached 
4,833 tons, being an increase on the corresponding period of last 
year of 18,598 tons. Coal is very dear, and new contracts are at 
higher figures. Coke is higher at 30s. 6d. per ton net at West 
Coast furnaces 


Walney Bridge Jetties. 


Sir William Matthews, the arbitrator appointed by the 
Board of Trade to fix the length of the dolphins or jetties to be 
constructed on each side of the opening span of the new bridge 
which is being built at Barrow by Sir William Arrol and Co. for 
the Corporation of Barrow, has given his award. Sir Benjamin 
Baker, the designer of the bridge, planned dolphins 50ft. long on 
each side of the opening span of 120ft., but the Furness Railway 
Company asked that jetties should be built 400ft. long on the 
south side, and 200ft. long on the north side. The arbitrator has 
ruled that the jetties on the south side shall be 150ft. long, and on 
the north side 100ft. long. The Corporation of Barrow has to pay 
the arbitrator's fee, and the Corporation and the Furness Railway 
Coinpany have each to pay their own expenses, which represent 
Fs —_ case a large figure, as the arbitration occupied five days in 
ondon, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Active Demand for House Coal for London. 

THE present firm condition of the trade in domestic fuel 
is largely owing to the exceptional call for the metropolitan 
market. There was less doing for London in the late autumn, 
and consequently there is. of necessity more pressure now. Prices 
there are comparatively higher than'in South Yorkshire; and 
heavy tonnages are being forwarded, the severe weather accentu- 








ating the demand. Local buyers find it difficult to secure early 
delivery, though the — supply is better than it was. 
The ruling factor in household cont is, of course, the weather, 
which has been very wintry since last report. The rates for South 
Yorkshire house coal will be increased 1s. per ton from to-day. At 
ee nage there is a good business doing with all Southern mar- 

ets, as well as with the Eastern Counties, and local sales have also 
improved. In best Silkstones the full quotations are easily 
realised, and the secondary qualities, both of Silkstones and 
Barnsley house coal, are rather dearer. 


Steam and Gas Coal. 


Although the output of steam coal is very large, the 
market is sufficiently animated to absorb all that is offered, very 
little being left for open sale. For immediate delivery steam coal 
readily fetches from 10s. 6d. to 10s, 9d. per ton, and the price of 
South Yorkshire steam coal will be raised 1s. perton to-day. The 
tonnage forwarded to both Hull and Grimsby, considering the period 
of the year, is very large, and much above the average. The latest 
available return shows that for the week ending d January 
there was sent to Hull a weight of 45,640 tons, which compares 
with 21,789 tons for the corresponding period of 1906. To 
Grimsby, for the week ending January 25th, the weight was 
24,216 tons, against 13,174 tons for the similar week of last year. 
Railway companies, the large works, and the steam fishing fleets 
are all taking full supplies. Gas coal contracts are generally made 
from the beginning of April to the end of June, but in several 
instances inquiries are being made on behalf of gas companies, 
some anxiety being evidently felt as to advances in prices, The 
coalowners, we are informed, are not at all disposed to entertain 
the renewal of contracts except at a very considerable increase on 
the rates now ruling. The lowest amount of advance we have 
heard proposed is 2s, 6d. per ton, and considerab!y higher figures 
are mentiuned. 


Coking Slack, Smudge, and Coke. 

The lozal by-product ovens continue to add to their con- 
sumption of coking slack and smudge, the district output, 
although large, being easily met by market requirements. Lead- 
ing brands readily fetch 6s. 3d. to 6s. 6d. per ton. Manufactur- 
ing fuel goes very freely to Lancashire cotton and Yorkshire 
woollen centres, prices ruling at 5s, to 5s. 3d, good rough slack 
making 7s, 3d. per ton. Coke is brisk as ever, the demands of the 
smelting districts being well sustained. Ordinary blast furnace 
coke is now at 17s, 6d. to 18s. per ton, many orders having been 
recently placed at the lower figure, which indicates an advance of 
2s. 6d. per ton during the last three months. Steel melting coke 
is quoted at 26s, to 27s. per ton. 


Iron and Steel. 

The iron market continues pretty much as last reported, 
there being no alteration in the official quotations for Lincolnshire 
or Derbyshire irons, though business is not sought on the basis of 
the figures last given. Lincolnshire, No. 3 foundry, 62s. 6d. per 
ton; No. 4 foundry, 603. 6d. per ton; No. 4 forge, 59s. 6d. per 
ton; No. 5 forge, mottled, white and basic, 63s. per ton. Derby- 
shire, No. 3 foundry, 65s. per ton; No. 4 forge, 61s. per ton. 
Bars, £7 15s. to £8 per ton ; sheets, £9 10s. to £10 per ton. The 
steel manufacturers are well employed all round, and satisfactory 
orders continue to come forward from foreign and coionial markets 
as well as on home account. 


The Heavy Trades. 

Some disappointment is expressed with the orders being 
received for marine material. Owing to there being so little fresh 
building in the various yards, the demand for heavy forgings and 
castings has considerably lessened. On the other hand, lighter 
forgings for electrical work and small engineering undertakings 
are being required in fair quantities, though several makers are 
experiencing a slackening off in these productions. Railway 
material manufacturers are well engaged, without any specially 
large orders being placed. The work being received is mainly for 
the foreign and colonial markets, chiefly for South America. A 
fair amount of work in certain classes of mining specialities for the 
Transvaal is reported, though that market and South Africa 
generally are not yielding anything like the amount of orders that 
was anticipated. For the Indian States Railways, rolling stock 
material, mainly in tires and axles, is being produced by several 
firms. There is nothing fresh to report in respect of military 
material. Generally, the condition of business in the leading 
establishments is one of steady employment in the various 
departments. 


Edge Tools, Files, &c. 

A very good business is reported in the various descrip- 
tions of edge tvols, both on home and foreign account. Complaint 
is still heard of the paucity of orders from the South African 
centres, although in several quarters the prospect is regarded as 
improving. The file manufacturers have been well employed for 
many months, and the first month of the new year closes with 
every likelihood that the satisfactory condition of affairs which 
marked the whole of 1906 will be continued, so far as can be fore- 
seen at the time of writing. More machines are being installed to 
meet the increasing demand for machine-cut files, which are very 
largely ordered by home, foreign, and colonial buyers. 


Skates. 

Ir former times, when ‘‘ good old-fashioned winters,” as 
they were called, were more frequent, with prolonged spells of hard 
frost, joiners’ toolmakers could rely upon much acceptable employ- 
ment in skate production at this season of the year. But the long 
series of mild winters has told against the trade, sc far as concerns 
skates to be used in thiscountry. The superior qualities are made 
in Sheffield, to a large extent, for distant markets, where, as at 
home, the Sheffield-made skate is justly held in high repute. 
Foreign competition has told against the home manufacture of the 
cheap grades. The sharp frost, following the recurrence of wintry 
conditions last week, caused a rush for skates, and a good business 
was done by merchants who had stocks. A thawcame on the 27th 
ult., but the weather at the time of writing is again cold enough 
to give further hope of resuming the winter pastime. 


Trade Marks in China. 

In the interests of Sheffield manufacturers the Cutlers’ 
Company has recently been in communication with the Govern 
ment respecting the registration of trade marks in China, in view 
of the fact that an office had been organised in China by an 
Imperial decree having for its object the registration of marks, 
which, however, owing to concerted action by various Powers, had 
not been followed up by the promulgation of a law. The result 
has been the publication of an official notice in the Trade Marks 
Journal, and the Cutlers’ Company recommends manufacturers who 
are interested in trade with China to take advantage of the deposit 
of their marks, so that in the event of a law being promulgated in 
China they will be in the position of having a record of their marks 
established. 








NORTH OF ENGLAND. 
(From our own C wrespondent.) 
The Trade Situation. 

It is universally acknowledged that the intrinsic position 
in the iron and allied industries of this district is most souod and 
healthy ; never were production and deliveries in all branches so 
active at this season of the year as they are now, and prices tend 
upwards for everything but pig iron. ‘The fact that pig iron rates 








do not share in the general upward movement is due altogether to 
the operations of the speculators, and the real state of the trade 
has nothing to do with it. Prices of Cleveland warrants are so 
uusettled and so uncertain that actual consumers cannot make up 
their minds what to do with regard to further purchases, Taking 
into account the extraordinary exports, the large decrease in 
stock in the public stores, and the excellent prospects of everyone 
who consumes pig iron, the price of the latter should be improving, 
instead of which they have n declining ever since just before 
Christmas, when 63s. 5d. cash was reached for Cleveland warrants, 
whereas this week they could be got on Tuesday at 56s. 44d. 
There was a fall of 2s. in two days, and of 7s. since the best prices 
were reported in December, and yet in the interval trade has been 
as active and satisfactory as it could well be. Anything in the 
least adverse in the reports from the United States has a very 
detrimental influence on the warrant market, and the ‘‘ Bears” 
work it for all it is worth. All legitimate trade is in favour of 
rising prices, and yet pig iron has been declining in value all 
January. Makers cannot well assert themselves, though they are 
so fully supplied with contracts, when second hands have so | Sn 
a quantity of pig iron in the public warrant store to fall back upon. 
That is the weak point in the situation. 


Cleveland Pig Iron. 

The little business that is transacted is done with second 
hands, who are following the prices of warrants down, whereas the 
makers have no need to do so, as they are well off for contracts. 
The price of Cleveland warrants on Tuesday touched a lower figure 
than has been known since October 15th last, and second hands 
have sold No. 3 Cleveland pig iron at 57s. 3d., but no such rate 
has been taken by the producers. The lower prices have not 
induced buying ; they have rather kept consumers off, for still 
further reductions were expected. On Wednesday 57s. 9d. was 
the general figure for No. 5. The prices of the lower qualities of 
Cleveland pig iron are practically nominal, and there is very little 
produced. 


Hematite Pig Iron. 

After remaining for several weeks almost stationary the 
prices of East Coast hematite pig iron have been reduced this week, 
not because trade is worse, for that is as good as ever, but because 
of the operations of speculators, who are dealing in West Coast 
warrants, the price of which they have forced down to 74s. 3d. 
East Coast makers are well off for orders, but there is a fear that 
if there continues to be such a great difference between East and 
West Coast prices business will be diverted to the latter district. 
Makers have for some weeks been asking 81s. 6d. per ton for 
mixed numbers East Coast hematite pig iron, but some of them 
have this week reduced their quotation to 80s., and second hands 
to 79s. 6d., but West Coast warrants have been knocked down to 
74s. 3d. cash. For Rubio ore the price has been reduced, some 
merchants accepting 22s. 6d. per ton c.i.f. Middlesbrough, but the 
general quotation is 23s. 6d., the easier figure being partly due to 
the reduction in the rates of freight. But makers cannot get their 
coke at lower prices, and 25s. for medium qualities is far too much 
for the consumers to have to pay with pig iron at the present prices. 
A quotation of 25s. per ton for coke corresponds to75s. per ton for 
No. 3 Cleveland pig iron, but 57s. 6d. is all thatcan be got. Coke, 
however, is very scarce, and the manufacturers thereof are 
making the most of the opportunity that is open to them. 


German and American Demands. 

The shipments of pig iron from the Cleveland district to 
Germany have, during January, teen somewhat curtailed because 
of the frost-bound condition of most of the waterways over there, 
and the high rates that are charged where communication is open. 
As soon as the rivers and canals are again available for traffic there 
will be extraordinarily large deliveries from Cleveland to Germany, 
for producers on this side have very large orders on their books 
for execution during the current half-year. In the meantime the 
deliveries of Cleveland pig iron to the United States are exceed- 
ingly good—the largest of any month on record—and they will be 
kept up in February. 


Shipments of Pig Iron. 

As affording a concrete indication of the extraordinary 
activity of the pig iron trade of Cleveland, it may be reported that 
the exports during January from the district were by far the 
largest that have ever been recorded in the first month of any 
year. Previous to this year the January sbipments never even 
reached 100,000 tons, but this year, up to 30th, they had got up to 
129,604 tons. The best previous January return was in 1899, with 
94,047 tons, and the January average over the last ten years has 
been 73,563 tons. January and February are invariably the 
slackest in the whole twelve months as regards exports, and sucha 
shipment as has been recorded for January this year augurs well 
for the rest of 1907. There have been very heavy deliveries to the 
United States and Italy, and these far more than made up for the 
falling off to Germany. 


Pig Iron Stocks. 

It has been necessary to draw heavily on Connal’s stock of 
Cleveland pig iron, because makers have not been able to satisfy 
the demands, and the quantity held on 30th January was 512,231 
tons, a decrease for the month of 25,923 tons. Thestock at 30th 
consisted of 491,029 tons of No. 3, 20,623 tons of No. 4 foundry, 
and 599 tons of No. 4 forge. There is no hematite pig iron in 
Connal’s stores. 


Realised Prices and Wages. 

The Board of Conciliation and Arbitration for the Manu- 
factured Iron and Steel Trades of the North of England have 
received from their official accountants statistics of the deliveries 
and realised prices of manufactured iron in the district during 
the two months ending December 3lst, 1906. The average 
realised price was £6 14s. 11-26d. per ton, that being 1s, 11d. 
more than in the previous two months, and 18s, 6d. more than in 
November-December, 1904, when the lowest price of the last 
downward movement was reported. Not since the middle of 1901 
has so good a price prevailed, and not for the last thirty years was 
there a better figure, except between November, 1899, and June, 
1901. The realised price for iron rails in the last two months of 
1906 was £6 5s, 5-08d., increase on previous two months 1s. 3d.; 
for iron plates, £6 4s, 9d., decrease 2s, 2d.; bars, £6 15s. 1-66d., 
increase 2s. 8-S4d.; and angles, £7 3s. 10-96d., increase 1-73d. 
Wages at the finished ironworks in the North-East of England will 
not be changed for February-March. Close upon 80 per cent. of 
the production at the finished ironworks in this district is now 
bar iron. 


Finished Iron Prices, &c., for 1906. 

The deliveries of manufactured iron from works in the 
North-East of England in 1906 only reached 70,693 tons, the 
smallest ever reported, and it compares with 657,393 tons in 1883, 
when the finished iron trade was experiencing its best days. The 
average realised price in 1906 was £6 10s. 1ld. per ton, against 
£519s. 2d. in 1905; £5 18s. 11d. in 1904 ; £6 4s, 5d. in 1903 ; and 
£7 19s. in 1900, the last being the best since 1874. 


Manufactured Iron and Steél. 

Business is undoubtedly more active in all branches, and 
is unaffected by any speculation, the demand being altogether 
bond side. Good orders are obtained in all departments, and any 
alterations in prices are likely to be upwards. The quotation for 
heavy steel rails is £6 12s, 6d. net f.o.b. . Steel ship plates are at 
£7 10s., steel ship angles at £7 2s.6d., and iron bars at £8, all 
ess 24 per cent. f.o.t. 
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Shipbuilding. 

Yards are well occupied, but new shipbuilding orders are 
few, partly owing to the high prices that have to be quoted on 
account of the great cost of materials, and partly owing to the 
indifferent condition of the freight market. Anorder for a 7200- 
tons deadweight steamer has been given out in this district for 
Christiania owners, and the price is reported to be £70,000. The 
Tees and Hartlepool shipbuilders have not yet got their 
renewed dispute with the platers settled, but the men are all at 
work again. On Tuesday a conference between the employers and 
representatives of the men was held at Stockton to discuss the 
complaint of the platers, that they are unable to make a fair wage 
on certain classes of work under the recent strike terms of settle- 
ment. What the result was has not been made known, but it is 
said that the men are consulting with their Association. 


Coal and Coke. 

The coal market is extremely strong and active, and 
prices in all branches continue to increase, more especially those 
of steam coal. Best steam coal is quoted at 15s. per ton f.o.b., 
and 14s. 6d. is offered for forward delivery somewhat freely. ‘The 
British Admiralty are requiring 70,000 tons. Inquiries are 
numerous for Durham gas coals, especially from Sweden and 
Germany, and the South Metropolitan Gas Company is in the 
market for 1,200,000 tons. The general quotation for gas coals is 
12s. 9d. f.o.b. Coking coal is in brisk request on export account, 
and 13s. f.o.b. has to be paid. Foundry coke is at 30s., and 
medium furnace coke at 25s. per ton delivered at the Middles- 
brough furnaces, but the supply of both is short of the require- 
ments. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Reaction in the Iron Market. 

THE Glasgow pig iron market has been very irregular, 
and at times excited, since last report. As is well known, the 
values of warrants have for many weeks been regulated by the 
condition of trade in the United States. When despatches were 
received from thence to the effect that the demand for material 
had slackened to such an extent as to induce a reduction in prices 
holders of warrants here took alarm, and ths sales made caused a 
sharp break in prices. Reassuring cablegrams had some effect in 
arresting the decline, and there have been occasional improvements, 
but the market has had its confidence seriously disturbed, and 
there is a widespread feeling that the American trade is perhaps 
not quite so stable as it has been represented. No doubt specu- 
lative transactions and the stringency of the money market may 
have had something to do with the heavy selling of warrants. 
However this may be, the market has been very unsettled. At 
the same time, there have been several fresh inquiries for ship- 
ment of pig iron to the States, and the current shipments are 
much better than usual. 


The Warrant Market. 

As indicated above, the Glasgow warrant market has been 
very unsettled, and a large business has been done in declining 
prices. Business has been done in Cleveland warrants fron 
59s. 1d. to 56s. 44d. cash within the last few days, transactions 
also taking place from 59s. 5d. to 56s. 9d. one month, and 60s. to 
59s. for delivery in three months. Other kinds of warrants have 
moved downwards in sympathy. Cumberland hematite has fallen 
from 76s. 6d. to 74s. 3d. cash, business being also done at 74s. 9d. 
for delivery in one month. 


Prices of Makers’ Pig Iron. 


The drop in the values of warrants has affected the prices 
of Scotch makers’ iron to only a limited extent. Govan and 
Monkland, Nos, 1, are quoted at Glasgow 72s. 6d.; Nos. 3, 72s. 6d. ; 
Carnbroe, No. 1, 73s. 6d.; No. 3, 69s. 6d.; Clyde, No. 1, 763.; 
No. 3, 71s.; Gartsherrie and Calder, Nos. 1, 76s. 6d.; Nos. 3, 
71s. 6d.; Summerlee, No. 1, 78s.; No. 3, 73s.; Langloan, No. 1, 
79s.; No. 3, 74s.; Coltness, No. 1, 85s. 6d.; No. 3, 73s.; Glengar- 
nock, at Ardrossan, No. 1, 77s. 6d.; No. 3, 72s.. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 723.; No. 3, 69s.; Dalmellington, 
at Ayr, No. 1, 73s. 6d.; No. 3, 71s. 6d.; Shotts, at Leith, No. 1, 
76s. 6d.; No. 3, 71s. 6d.; Carron, at Grangemouth, No. 1, 81s.; 
No. 3, 74s. per ten. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 10,469 tons, compared with 3356 in the corre- 
sponding week of last year. To the United States 5210 tons 
were despatched, Canada, 260; South America, 500; India, 
46 ; Australia, 309; France, 20; Germany, 180; Holland, 15; 
Belgium, 80; China and Japan, 385; other countries, 762; the 
poe shipments being 2703 tons, against 2275in the same week 
of 1906. 


The Ore and Steel Trades. 

Within the last week or ten days large arrivals of hema- 
tite ore have taken place, quite a fleet of steamers having dis- 
charged at Glasgow and other ports on the Clyde. Attention 
has been directed to the high price of ore, and it is pointed out 
that it leaves little or no margin of profit to the steel maker, the 
position being aggravated by the present reaction in prices. On 
the face of it, the allegation seems to contain an appearance of 
accuracy ; but it is probable that a considerable proportion of the 
iron ore now being received was contracted for some time ago, 
when prices were not so high as they are just now. But even if 
the best construction is put upon the matter, there can be no 
doubt that the steel wnanufacturer is feeling it a most difficult 
matter to keep himself right in the present condition of the 
market for raw material. There is in the meantime full employ- 
ment in the steel trade. For certain kinds of plates there has 
been consideravle pressure for delivery, but as a rule makers are 
allowed fair time to implement their engagements. Current 
prices are for angles, £7 5s.; ship plates, £7 12s. 6d.; and boiler 
plates, £8 7s. 6d. per ton, less the usual 5 per cent. discount. 


New Arrangement in the Malleable Trade. 


For a considerable time it has been the custom in the 
malleable iron trade, after circulars have been issued intimating a 
rise in prices, to allow consumers to place orders at the old rates 
before the new figures came into effect. Evidently the manufac- 
turers have recently felt that this system operates to their disad- 
vantage, for they have sent a circular to the trade stating that 
they have resolved to discontinue this practice, and that in future, 
when any alteration in prices is decided on, it wil] take effect at 
once. The circular also impressed on consumers the necessity of 
having regard to the current development in the trade and cover- 
ing themselves in due time against future requirements. Thenew 
custom, it is felt, will have its drawbacks unless the makers should 
be able to advise their customers beforehand of any advance in 
prices. In the meantime it remains to be seen how the trade 
position may be affected by the break in the prices of pig iron. 


Tubes, Sheets, and Nails. 

There is an active business in the tube trade, and the current 
inquiry is principally on foreign account. An order has been 
placed with Scotch makers for about £10,000 worth of tubes for 
shipment to South America. Prices of tubes are firm. Makers 
of galvanised sheets have intimate? an advance of 10s. per ton in 
prices, and this will make a total rise in values in the course of 
three months amounting to 20s. per ton. Scotch nail wakers 
have also raised prices 10s. per ton for all kinds of steel nails. 








The Coal Trade. 

There has been an active business this week in the coal 
trade, the demand for household coal being specially pressing on 
account of the very wintry weather. Prices of all kinds of coal 
are firm, and recent advances of shipping coal appear to be cur- 
tailing business, several steamers that might have loaded: at 
Glasgow, if rates had been lower, having gone to South Wales for 
cargoes. Main coal is quoted at Glasgow Harbour 10s, 6d.; steam, 
10s. 9d. to 11s.; ell, 11s. to lls. 6d.; and splint. lls. 3d. to 12s. 
per ton. The past week’s coal shipments from Scottish ports 
reached 261,508 tons, being 3448 tons more than in the correspond- 
ing week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Coal Trade. 

THE past week has been an exceptionally busy one for the 
various dock companies. The heavy frost which visited the dis- 
trict during the week caused considerable delay to shipment of 
coal, as the tips and hydraulic pipes became frozen. Fortunately 
the thaw set in and gave relief. At present, however, the docks 
vam very full and congested, and loading tips are difficult to 
obtain. 


Exports of the Week. 

The quantity of coal, coke, and patent fuel shipped foreign 
from the South Wales ports for the week ending p= seein 25th 
amounted to 531,000 tons, an increase on corresponding period. of 
last year of 30,000 tons. Cardiff exported 346,500 tons coal, 1680 
coke, and 23,000 tons patent fuel, PortSaid, with nine cargoes, total- 
ling roughly 40,000 tons, heading the list, followed by the River 
Plate, with ten cargoes, totalling 35,500 tons, although, as regards 
number of clearances, Havre was the principal destination with 
eleven cargoes, totalling some 17,000 tons. Newport shipped 
61,000 tons coal, 460 tons coke, and 2160 tons patent fuel ; Algiers 
takiog five cargoes of coal, total 10,000 tons, and one fuel, 2000 
tons. Swansea shipped 48,180 tons coal, 1570 coke, 12,857 fuel, 
Rouen with seven cargoes of 6900 tons figuring at the head. Port 
—" shipped 26,000 tons coal, 200 tons coke, and 6300 patent 
fuel. 


Cardiff Coal Market. 

This is in a very firm condition, and since my last despatch 
“ewer have improved all round. Best Admiralty is reported to 
ave been done at 19s. This class of coal promises to be scarce for 
some time to come. Second class Cardiffs have been done at 
18s, 3d., and Iam informed several of the collieries are holding 
out for 18s. 6d. D ys are in demand :—17s, 6d. is asked for best ; 
17s., 17s. 3d. have been done freely ; Western Valleys are reported 
as done at 17s. for March; Eastern Valleys have been sold at 
16s. 6d., Newport shipment. Smallsare very stiff. I wasinformed 
on Change, mid-week, that as much as 12s. had been paid fora 
parcel of 500 tons best. House coals are very firm; as much as 

19s. is asked at pit. 


Future Prospects of Coal. 

Opinions are divided with regard to the continuance of 
this flourishing condition. Many good authorities in the trads are 
confident that Admiralty best will touch 20s. . Others, usually safe 
guides, consider that present prices are illusory, and that before 
long the industrial will be similar to the physical, and frost will be 
succeeded by a thaw. Upon that head Mr. D. Thomas is opti- 
mistic. eyes to arepresentative this week he said he had 
never seen the Cardiff export trade so Lape yer, % he predicts 
that the price at port will be £1 before the end of March. 


Latest Cardiff Quotations. 

Best steam coal, 18s, 6d. to 19s.; best seconds, 17s 9d. to 
18s. 3d.; seconds, 17s. to 17s. 6d.; drys, 16s. 6d. to 17s.; best nuts, 
15s, 3d. to 15s. 9d.; seconds, 13s. 6a. to 14s. 6d.; peas, 13s. to 
13s. 3d.; seconds, 123, 6d. to 13s.; very best smalls, lls. to 
lls. 3d.; best ordinaries, 10s. 3d. to10s. 9d.; seconds, 9s 6d. to 10s.; 
seconds, 9s. 6d. to 10s.; inferiors, 8s, to 9s. 3d.; best Monmouth- 
shire, 17s. 6d. to 17s. 9d.; best ordinaries, 17s. to 17s. 3d.; 
seconds, 16s, to 17s.; best house coal 18s. 6d. to 19s.; best ordi- 
naries, 16s. to 17s.; seconds and other kinds, 14s. to 15s.; No. 3 
Rhondda, 17s. 6d. to 18s.; brush, 14s. to 14s. 6d.; smalls, lls. 6d. 
to 123.; No. 2 Rhondda, 14s. 6d. to 15s, 3d.; through, 11s. 6d to 
lls. 9d.; smalls, 8s. 6d. to 9s. 6d. Patent fuel, 16s. to 17s.; 
Coke: Furnace, 22s. to 25s.; foundry, 28s to 30s.; special, 32s. 
to 263.; pitwood, 19s. to 19s. 3d. ex ship Cardiff or Newport. A 
considerable tonnage is due likely to weaken the market. Home- 
ward freights with pitwood are considerably easier ; as little as 
4s, 6d. paid from Bordeaux. 


Bute Dock Annual Report. 

This statement, just issued, shows great prosperity. In- 
crease in coal, coke, and patent fuel amounts to 728,282 tons ; iron 
and steel, a slight falling off, 7605 tons ; imports, a decrease of 
16,000 tons. Total number of boats using docks 9483, with a 
register tonnage of 4,855,012 ; an increase of 164 boats and vessels, 
and an increased tonnage of nearly 400,000 tons. 


Colliers Require 5 per Cent. Advance. 

At a meeting, presided over by ‘‘ Mabon” for the first 
time since his illness, it was decided to make a demand for an 
advance of 5 per cent. ‘This, if granted, will be 424 per cent. 
above standard of 1879. 


Forest of Dean Coal Advance. 
At a meeting of coalowners this week it was decided to 
advance prices at oncé 1s. per ton and men’s wages 5 per cent. 
They are now 35 per cent. above standard. 


Birmingham and Cardiff Coal Prices. 
Birmingham is stated to be interested in the coal boom 
now prevailing at Cardiff, and one firm is offering to supply Welsh 
customers at considerable reductions upon local prices, 


The Iron and Steel Trade. 

A cargo of 3250 tons of steel billets came to Newport last 
week from New York, also a cargo of rails and fish-plates from 
Antwerp—sent, it is stated, for export. Cardiff despatched last 
week 4356 tons rails for Singapore, &c., and this week Newport 
sent 720 tons steel to Norway. The leading works continue very 
busy, and imports of ore from Bilbao, Santander, &c., have been 
above late averages. Dowlais has been busy with tish-plates and 
rails for foreign shipment, and also well occupied upon the 
Brighton and South Coast order. This is a 90lb -to-yard steel 
rail. In the Swansea Valley the steel make has been active ; strong 
demand for bars. Trade brisk in refractory ore at the leading 
smelting departments. At the Metal Exchange, Swansea, this 
week the following quotations were given out :—Bessemer pig 
iron, mixed numbers, 74s. 3d.; Middlesbrough, 56s. 103.; Scotch, 
63s. Welsh hematite, 86s. to 87s. delivered. Steel bars, £6 5s. to 
£6 7s. 6d., Bessemer. On ’Change, Cardiff, steel rails are about the 
same, but are expected toadvance. Iron ore, Newport and Cardiff : 
Rubio, 22s. to 22s. 6d.; Almeria, 21s. 9d. to 22s., on basis of 
50 per cent. iron, Other quotations, Swansea:—Block tin, 
£189 5s. Lead, £20 1s. 3d. Copper, £106 10s. Silver, 31,%d. 
- oz. Spelter, £27. Allindustries active. Sulphuric acid pro- 

ucing works busy. 








Tin-plate. 

Production was lessened a little last week, about six jnills 
being off work. Shipments lower—41,399 boxes ; received from 
works, 67,145 boxes ; stocks, 127,124 boxes. On ’Change it was 
reported that tin-plates were easier, though the position of steg] 
and hematite was unchanged. The outlook to June continues 
good, and prices to that date not expected to alter. Heavy buy. 
ing first two weeks of the year, and works are well filled with 
orders, This week Odessa and Batoum are figuring at the docks, 
It is fully expected that steel and tin-plate trades will increase ip 
strength as the year opens out. Prices remain much the saine- 
ordinary plates, emers, lds. 14d.; Siemens, 15s, 3d. ; ternes, 
28 x 20, 112 sheets, 26s, ©. A. roofing sheets, £11 10s. per 
ton. Galvanised sheets, 2in. gauge, £14 to £14 5s, 


Swansea Anthracite Trade. 

Firm and steady tone prevailing. Large and machine- 
cut coals in strong demand. Demand greater than supply. Latest 
figures :—Best anthracite, 20s. to 2ls.; second malting, 17s. to 
17s. 9d.; big vein, 16s. 3d. to 16s. 9d.; red vein, 13s. 6d. to 14s,; 
cobbles, 19s. 6d. to 203.; nuts, 23s. to 24s.; peas, 14s. dd. to 
lds. 6d.; rubbly culm, 7s. to 7s. 3d.; duff, 5s. 6d. to5s. 9d Other 
quotations :—Best steam, 16s. 9d. to 17s. 6d.; No. 3 Rhondda, 
18s, 6d. to 19s. 6d.; small, 10s. to 10s, 6d.; patent fuel, 14s, 9d. 


French and German Syndicates. 

Steady progress is reported in various quarters with the 
foreign syndicates which are seeking to have a footing in the Welsh 
coalfield, Neath and the Swansea Valley being principaily the 
location. Few outsiders, however, are aware of the hold « already 
acquired, and in which it is likely that Italy may haveashare. At 
present Messrs. Gueret havea colliery at Clydach, and are in vother 
ways well placed. Depeaux of Rouen own the International of 
Abercrave; Treurchuch are largely interested in Tir Donkin 
colliery ; and the Emlyn colliery is Boo controlled by French 
capitalists. The list of collieries in which Frenchmen are interested 
is a long one. 


The Steam Engine Makers’ Society. 

This flourishing society had its annual meeting in Cardiff 

last week, when the chairman gave a report of satisfactory 

rogress. Its capital in 1886 was £9600, or a value of £1 18s. per 

ead ; in 1906, £38,000, or £7 13s. per head. The percentage of 

unemployed works out at 1-3 — cent., and its superannuated 

members at 2-6 per cent. The society has doubled itself in 
seventeen years. 


Great Western Railway Development. 
The swing bridge over the Towy, fcr which a Bill was 
obtained two years ago, is to be proceeded with, and preliminary 
steps are being taken. 








ConTracts.—An order for ten more large tank engines for 
the Argentine Great Western Railway has been secured by 
Messrs. Robt. Stephenson and Co., Limited, Springfield Works, 
Darlington. 


VENTILATION AT SEA.—A meeting of the Institute of Marine 
Engineers was held on Monday evening at 58, Romford-road, 
Stratford, E , when a paper on ‘‘ Ventilation’’ was read by Mr. 
W. M’Laren. The chair was occupied by Mr. F. M. Timpson. 
Mr. M’Laren, in the course of his paper, expressed the opinion that 
the only satisfactory way of ventilating ships specially built to suit 
the requirements of various trades was by the employment of 
mechanical means, such as suction fans. Sir Fortescue Flannery, 
in the case of oil tank steamers, had shown what could be done by 
that means, and he failed to see why such an advantageous system 
could not be employed on board steamships carrying raw sugar and 
trading between Brazil, the West Indies, and this country, the 
voyage taking about sixteen to eighteen days. The experience in 
such ships had been that the ergineers had not been able to enter 
the shaft tunnel after the first day of loading until after the sugar 
was discharged. He nad cause to remember one ship, in which 
he was second engineer. The shaft tunnel of that vessel was being 
painted out, and, owing to the evaporation of the turpentine with 
which the paint was mixed, those engaged on the work just got 
out in time. That might be considered an exceptional case, as it 
was owing to want of ventilation of some kind to carry off the foul 
air. Then there were the cattle boats or steamships, alive with 
foul air, and at times very difficult to ventilate by natural ventila- 
tion. What with deep deck beams and cattle pens, these could 
only be ventilated efficiently by mechanical means. It seemed to 
him that in every space the air must be changed frequently with 
care. The question then resolved itself into (1) natural ventilation 
with a great number of stack pipes impeding the free working of 
cargoes, unless so fitted az to be used as derrick posts; or (2) by 
mechanical means, such as fans—not ‘‘air coolers,” like the small 
electric fans—but large, slow running exhaust fans, driven either 
by electric motor or steam engine. Various members took part in 
the ensuing discussion, during which it was generally agreed that 
the first step towards efficient ventilation was the withdrawal by 
suction of the foul air, which would be followed by the inrush ot 
fresh air. The meeting closed with the usual votes of thaxks. 


THE JUNIOR INSTITUTION OF ENGINEERS.—With the permission 
of the President of the Royal Naval College, Greenwich, Admiral 
Sir A. D, Fanshawe, K.C.B., and the assistance of Dr. James A. 
Ewing, F.R.8., Director of Naval Education, upwards of 
100 members of the Junior Institution of Engineers on Saturday 
afternoon, 19th January, visited the College and precincts. They 
were received in the Painted Hall by Professor J. B. Henderson, 
D.Se., Mr. Henry F. V. Negus, Secretary to the College, and Hon. 
Lieut. Thos. Pratt, R.N., Curator of Museum, After seeing the 
notable collection of naval pictures, &c. there, they were shown 
over the chapel and museum. Proceeding to the new engineering 
laboratories they were met by Dr. Ewing, Vice-president of the 
Institution. All the apparatus, &c., was on view, including that 
used to demonstrate Dr. Hele-Shaw’s ‘‘Stream Lines,” shown by 
Mr. John Smith. The laboratory is equipped on research lines and 
not for elementary teaching, since the engineering students have 
had a five years’ course at Keyham College and Devonport 
Dockyard, on the ‘‘ sandwich” system, before going to Greenwich. 
The course extends to one year for the average student and to 
three years for the best students, who are destined later for expert 
work at the Admiralty or dockyards. The equipment of the 
laboratory comprises a 2000 horse-power triple-expansion steam 
engine, ex-H,M.S. Rattlesnake ; a 45 horse-power Belliss engine and 
Siemens dynamo; a 45 horse-power Parsons turbine dynamo ; a 
80 horse-power de Laval turbine dynamo ; a 15 horse-power Diesel 
oil engine ; a 9 horse-power Crossley gas engine ; a 12 horse-power 
Thornycroft petrol engine and Siemens dynamo; a small Hornsby 
oil engine ; a 10 horse-power air refrigerating plant; a three-stage 
tor,edo air compressor; an 18in. torpedo; a hydraulic pumping 
engine ; two hydraulic motors ; a Babcock and Wilcox water-tube 
boiler ; superheater, separately fired ; a water softening plant ; a 
White-Forster boiler with oil fuel ; a 100-ton and 5-ton Wicksteed 
testing machine ; a ccmplete Zeiss apparatus for the study of the 
micro-structure of metals; a well-equipped workshop for making 
and repairing — 3. a good equipment of measuring 
apparatus of all kinds used in experimental work. At the con- 
clusion of the visit the ay was entertained to tea by Dr. Ewing, 
and on the proposal of Mr. Eade, Member of Council, seconded by 
Dr. H. 8. fele-Shaw, F.R.S., a vote of thanks was tendered for 
all that had been done for the reception of the Institution that 
afternoon, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron and Steel in Rheinland-Westphalia. 

Lire, during this week and the last, has been generally 
increasing in the iron and allied industries, although this is a period 
of the year when a lull has often been experienced in activity and 
in demand, owing to repairs and stocktaking at the various esta- 
blishments. Both makers and consumers are justified in considering 
the present position decidedly satisfactory, and likely to continue 
for at least several months. An upward movement is noticeable 
in nearly all branches ; for several articles prices have been raised. 
The scarcity in pig iron remains the general complaint of con- 
sumets; also semi-finished steel is extremely scarce, and the 
consumiog works are often hindered in the execution of orders by 
insufficient supplies of semi-finished steel. The Luxemburg Pig 
Iron Convention raised quotations for foundry pig M. 2 p.t., so the 
price for Rheinland- Westphalia is now M. 74 p.t.; also the Diissel- 
dorf Pig Iron Convention has advanced the price for foundry pig 
No. 3 to M. 74 p.t. for North Germany. According to official 
accounts given by the Union of German Iron and Stee! Masters the 
yroduction of pig iron in Germany, including Luxemburg, was for 
December, 1906, 1,069,638 t., against 1,061,572 t. in November, 
1906, and ayainst 1,029,084 t. in December, 1905. Output in 
foundry pig in December, 1906, was 180,267 t., against 176,833 t. 
in the same month the year before. Bessemer: 42,753 t., against 
38,433 t.; basic, 698,244 t., against 653,333 t; spiegeleisen, 
30,590 t., against 77,509+t.; and forge pig, 67,784 t., against 
82,976 t. in December, 1905. The total production of pig iron in 
Germany, including Luxemburg, was, for 1906, 12,474,067 t., 
against 10,987,623 t. in 1905, and against 8,520,132 t. in 1900. 
Last year’s output in foundry pig was 2,108,684 t., against 
1,905,668 t.; Bessemer, 482,740 t., against 425,237 t.; ic, 
8,088,584 t., against 7,114,885 t.; steel and spiegeleisen, 943,578 t., 
against 714,335 t.; and forge pig, 854,536 t., against 827,498 t. 


The German Coal Market. 


Sales have been very considerable in house coal recently, 
an extremely sharp touch of frost giving a stimulus to business. 
In engine fuel rather more was done than previously, all the iron 
and steel works buying heavy lots at satisfactory quotations. 
Silesian coke is in excellent request, and the raised quotations are 
paid without hesitation. On the South German coal market a 
very sound trade is done, although the high prices appear to have 
induced consumers, in some cases at least, to limit their purchases 
alittle. 


The Austro-Hungarian Iron Market. 


A further improvement is to be reported in the demand 
for all sorts of plates, as well as for bars and sectional iron, Cast- 
ings are very scarce, and the various descriptions of railway 
material are in excellent request. The Kaiser Ferdinand Nord- 
bahn has given out orders for six express locomotives and tenders, 
twenty goods train locomotives and tenders, and four other tender 
locomotives, the value of the order amounting to nearly two million 
crowns. The locomotives have to be executed by the autumn of 
the present year. 


Sales of the United Austrian Ironworks. 
According to official accounts recently published, sales in 
manufactured iron have been :— 


December. 

906. 1905. 

qr. qr. 
Bars and sectionaliron .. .. 224,488 .. 178,598 
Gis. se as ee? eG 80,930 .. 34,966 
kes of 
WOT a 46: Caos 12,050 .. 11,883 


Since Ist of Janvary. 
1906. 1905, 
* qr. qr. 

. 8,117,815 


Bars and sectional iron 2,677,673 
TE cs %s. Se! 10% . « 1,408,494 1,142,101 
) eee eee 417,861 .. 364, 148 
| ea ee . 517,203 .. 674,498 


Sales in December last year show a considerable improvement, 
viz.:—52,840 qr. for bars and sectional, iron, 45,964 qr. for girders, 
10,808 q. for heavy plates, and 667 q. for rails, last year having 
been exceptionally dull in the rail trade. Deliveries in iron last 
year were 5 455,873 q., or 597,553 q. higher than in the year 
before. 


Coal in Austria-Hungary. 

Coal for engine and house fire purposes was in increasing 
demand last week. Operations having now’ begunat the Orleans 
a of the A!pine-Montau Gesellschaft, deliveries in coal have 
vecome heavier than before. The Orleans pits produce pit coal, 
and their deliveries are estimated at one million q. for the present 
year, but they are likely to increase in the next ; cokeries are 
going to be added to the Orleans pits, and so next year’s output in 
coke will increase. In Bohemian brown coal an extensive and 
satisfactory business is done. 


Increasing Number of Blast Furnaces in Belgium. 


After a short and very slight abatement in activity that 
was caused by stocktaking, and at some establishments by repairs, 
general employment has again become very strong, the number of 
orders secured for home and foreign consumption increasing from 
week to week. Bars for export are now sold at the basis price 
of 170f. p.t. f.0.b. Antwerp; steel bars, 177-50f. p.t. Pig iron 
continues scarce, and will remain so for the present, until the 
blast furnace works now in course of construction can begin opera- 
tions, and heavier quantities of pig iron are thrown on the 
market. The Company Sambre et Mosselle, in Montignies is 
building two blast furnaces, and at Thyle Chateau a fourth blast 
furnace is being erected ; in the Liége district the building of two 
additional blast furnaces has also been taken into consideration. 
Quotations are the same as before, 79f. p.t. being quoted for 
foundry pig No. 3 67-50f. p.t. for Athus forge pig, and 72-50f. p.t. 
for Charleroi forge pig, while basic fetches S0f. p.t. At a recent 
sale of scrap iron and old railway material a good deal of anima- 
tion was shown, the heaviest lots being bought by German firms ; 
old plates realised 82-50f. p.t., scrap iron 86-50f. p.t., and old 
steel was sold at 78f. p.t. On the Belgian coal market an upward 
movement continues to be felt, house coal rising from 25f. to 33f. 
p.t. in special cases ; steam coal, too, has been advancing from 
22f. to 28f. p.t., and for other sorts of fuel an occasional rise of 2f. 
to 3f. p.t. can be noticed, but officially no change in prices has 
taken place. Coke, as well as coal for coke-making, are actively 
inquired for, and are very scarce. 


Iron and Coal in France. 

Business transactions on the French iron market have 
been as lively as before, consumption remaining extensive in crude 
iron, as well asin the different sorts of finished iron. The coal 
trade is very animated, home and foreign deliveries improving ; 
large lots of coal have recently been exported from France into 
Belgium. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 16th. 


THE electrical equipment manufacturing plants of the country 
are booking some extensive orders for the delivery of equipment 


has just been given to the Westinghouse people at Pittsburgh 
to erect and equip the largest power transmission plant in 
world, The Southern Power Company, of Charlotte, N.C., is the 
party ordering. The country around Charlotte for a radius of 
100 miles is the greatest cotton mill district in the South. All of 


the mills have heretofore been operated by steam power, and 
electric power is now to be created to the extent of 150,000 horse- 
power. Private contractors have finally undertaken the digging of 
the Panama Canal, and the work will be hag om atonce. The firm 
consists of William J. Oliver, of Knoxville, Tenn., and Anson M. 
Bangs, of New York City. This firm has the financial backing and 
a knowledge to prosecute this work better than the 

overnment has shown itself able to do. The Pennsylvania 
Railroad Company is ealling in its cars from all over the United 
States, and is demanding their return. Two hundred were sent 
after the earthquake to San Francisco, and they have never got back. 
The company has several thousand cars somewhere over the 
United States, and they propose to get them together. There i- 
on activity in certain branches of theiron and steel industry, and 

usiness atnounting to about 250,000 tons of material has been 
transacted within a week or is upon the point of going through. 
Most of this material consists of basic, and Bessemer pig, foundry 
and forge irons, and crude steel for early deliveries. There are new 
requirements coming in almost every hour, and it now seems 
probable that the urgent requirements, at least, of the consumers 
will be provided for, and that the worst of the strain is over. Old 
material is in very heavy demand, especially for steel serap, which 
is being bought up in large quantities wherever it can be found. 
Enormous shipments are being made of Connellsville coke at 
3-50 dols. at the oven for 48-hour coke and 4-25 dols. to 4-50 dols. 
for 72-hour coke forfurnace use. The total output of coke for the 
past week was 409,865 tons. Very little business has been done 
in ore, but all arrangements have been made to enter upon ship- 
ments as soon as the weather will permit. There are now under 
construction in the shipyards of the Great Lakes 45 immense 
freighters, which can carry at a single load 302,000 gross tons. 
This means over 6,000,000 tons for the year. The copper market 
is strong, and speculation is heavy. There are prospects for heavy 
— Since the lst of January 6416 tons have been exported. 
Lake copper is selling at 233 dols. to 24} for spot. During the 
first eleven months of last year imports of copper aggregated 
96,300 tons ; lead is quiet and firm. The movement in tin is rather 
fluctuating in character. There have been increased offerings of 
Banca. Arrivals at New York since the first of the year 1640 tons ; 
at present afloat, 2075 tons. 

New York, January 23rd. 

The manufacturers of railroad equipment have been the largest 
buyers of material in this city during the past week. Within 
perhaps ten days contracts have been placed in the New York 








during the coming year. One of the largest orders ever placed 


offices of the car builders for 21,000 cars, including all steel, steel 
underframe and wooden cars for various deliveries up to July, 
1908. It wil] require over 100,000 tons of steel plates, shapes, and 
bars, for the construction of this number of cars, but as the delivery 
will be extended over seventeen months, no serious trouble is 
anticipated. During the past week only about 25,000 tons of 
steel rails were placed, but there are pending to-day orders for 
not less than 150,000 tons. The only pe in the placing of orders 
is that the mills cannot make delivery when wanted. There are 
also inquiries hanging fire for 60,000 tons of structural material 
to be used in the construction of buildings in this city, Chicago, 
St. Louis, Kansas City, and San Francisco. This by no means 
represents all of the material that will be wanted, but enly that 
portion which will be wanted before midsummer. The Chicago, 
Milwaukee, and St. Paul is trying to contract f. r 6600 tons of steel 
for three bridges, and the North-Western Railroad has been vainly 
endeavouring to close an order for 4000 tons. The company will 
be obliged to split ap this order into small ones. The car builders 
and the locomotive builders show an anxiety to place orders to 
build work already contracted for before there is any further 
advance in prices, and for this reason it is anticipated that there 
will be some large orders placed by these interests in a small time. 
The finishing mills are all well supplied with work, and so far as 
finished material is concerned it is not believed there will be any 
further advance in prices, 

During the past week contracts were placed in this city for 
between 30,000 and 40,000 tons of Middlesbrough iron. Several 
cargoes are now on the way, which will be re-sold when they 
arrive. Scotch iron is selling here at from 23°50 dols. to 24 dols. 
on dock, Most of the Middlesbrough iron has been sold in Phila- 
delphia and Baltimore. Larger quantities of basic iron have been 
recently contracted for than it was supposed furnaces were able tu 
take care of. Some slight concessions in prices are leading the 
prospective buyers to wonder whether basic capacity is greater 
than they had been led to believe for summer delivery. There 
are inquiries on the market for large quantities of steel rails, but 
up to to-day the placed contracts have been for small lots. In 
some quarters it is whispered that the bighest level of prices has 
been reached, but it is not very safe to say this loudly. Interest 
in English and Scotch pig is declining on account of some intima- 
tions given out by large furnace interest here that if buyers will 
postpone ordering until spring, that their requirements may be 
taken care of. Nothing but adrop in English and Scotch irons 
will stimulate buying under these influences. 

Copper authorities here state that it is hard to discover any 
legitimate basis for the advance that has been made in copper 
during the past three months. There is a scheme of copper con- 
solidation in progress, which, if it is completed, will check the 
piomised —— in copper selling. The exports of copper for 
week ending January 17th were 4072 tons, and since January Ist 
10,488 tons. 








LAUNCHES AND TRIAL TRIPS. 


RAUENFELS, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of a Bremen firm ; dimensi ns, 
436ft., 55ft. 3in.; to carry 8500 tons deadweight ; engines, quad- 
ruple-expansion ; constructed by builders; the engines worked 
without a hitch ; trial trip, January 23rd. 

IRMINGARD, steel screw steamer; built by Northumberland 

Shipbuilding Company, Limited ; to tLe order of a Bremen firm ; 
dimensions, 372ft., 48ft. by 30ft. 10in.; to carry 7300 tons dead 
weight; engines, triple-expansion, 25in., 4lin., 69in. by 48in., 
pressure 180 lb.; constructed by Richardsons, Westgarth and Co.; 
the trial was satisfactory in every way, and a speed of 11 knots 
was obtained ; trial trip, January 23rd. 
{_CLEARPOOL, trunk deck steamer; built by Messrs. Ropner and 
Son; to the order of the Pool Shipping Company, West Hartle- 
pool ; dimensions, 370ft. long; to carry 7 tons deadweight ; 
engines, triple-expansion, 2100 horse-power; constructed by 
Blair and Co , Limited ; a speed of 11 knots was attained ; trial 
trip, January 25th. 

RENDovA, bulk oil barque ; built by Messrs. Napier and Miller, 
Glasgow ; to the order of Lever Brothers, Linited ; dimensions, 
280ft. by 37ft.; to carry 2200 tons ; the vessel has ten oil compart- 
ments and pumping machinery ; launch, January 26th. 

Myra FELL, single-deck steel screw steamer ; built by Irvine’s 
Shipbuilding and Dry Docks-Company, Limited ; to the order of 
the Hessler Shipping Company, Limited; dimensions, 336ft., 
47ft. by 24ft. 10in.; engines, triple-expansion, 24in., 38in., 64in. 
by 42in., pressure 1601b.; constructed by Richardsons, Westgarth 
and Co.; trial trip, January 26th. 

VeR4, steel screw steamer; built by Wood, Skinner and Co., 
Limited ; to the order of Mr. Martin Carl, Copenhagen ; engines, 
triple-expansion, 174in., 29in., and 48in. by 33in.; constructed by 
North-Eastern Marine Engineering Company ; in heavy weather 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. B. 


When an invention is commun‘cated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without dravings. 

Copies of Specifications may be obtained at the Patint-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the com} lete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


27,018. December 27th, 1905.—IMPROVEMENTS IN OR APPLICABLE 
TO BOILERS OF THE LocoMoTivE TypE, Alfred H. Trevithick, 
of 811, Bismarck-strasse, Cassel, Germany. 

This invention relates to boilers of the locomotive type, and con- 
sists in an improved construction of fire-box, whereby the injurious 
effects of unequal expansion are diminished. The introduction of 
means for superheating the steam is, moreover, rendered possible. 
There are two figures. Fig. 1 is a longitudinal section. At the 
rear end of the fire-box is a water-chamber A, and between the 
inner wall of this chamber and the tube-plate } of the boiler B is 
mounted a series of tubes a, inclined upwards from the chamber 
to the boiler tube-plate. These tubes are arranged in two huri- 
zontal rows above the fire-bridge C, and in two vertical rows, one 
on either side. They connect with the tube-plate ) immediately 
above the fire-tubes 6! and on either side. Between the water- 
chamber A at the back of the fire-box and the under side of the 
barrel, pipes or passages a! a! are provided for enabling the water 








the engines worked very satisfactorily ; trial trip, January 28th. 





to circulate through the water-chamber and water-tubes a. 
Water may be drawn from the forward end of the barrel by placing 
in position a plate b?, formed with an opening at its forward end ; 
the space between the plate 4? and the bottom of the barrel being 
in this case without tubes. The steam superheater D is placed in 
the upper part of the fire-box, above the water-tubes a. This 
may consist of a number of horizontally dis U-shaped tubes 
d connected at their corresponding extremities to two headers or 
steam-chambers d! d? supported above the water-chamber A. The 
steam generated in the boiler is led, by way of the pipe d°, to one 
of the “‘ headers ” (d1), passes through the U-tubes d, and reaches 
the other header d?, whence it is led, by way of the pipe d4, to the 
regulator. In its passage thr.uzh the U-tubes d the steam is 
exposed to the heat of the furnace gases. The direct action of the 
furnace gases upon the superheater is, however, moderated by 
reason of the presence of the intervening water-tubes which 
operate asa veil. The effect of the furnace gases upon the super- 
heater may be further moderated by placing above the water-tubes 
a, a baftle-plate c provided with a door c!.—Decembir 31st, 1906. 


RAILWAYS AND TRAMWAYS. 


27,189. December 29th, 1905.—ComBineD RaiLway Ral JOINT 
AND CHAIR, John S. Webb, of Disputanta, Virginia, U.S.A. 
This invention relates to a combined railway joint and chair. 
There are eight figures. Fig. 1 is a perspective view of the 
iavention. A indicates the meeting ends or rail-sections desired 
to be joined, B and C the two members of the joint and chair. 
These members B and C each have fish-plates D, portions E 
designed to overlie the flanges of the rail-sections, and the base 
portions F. In the member C is formed a depressed portion or 
recess extending substantially the entire length of the base 
represented at G, and having outwardly-diverging walls g. This 
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depression or recess extends but partially through its base portion, 
whereby a continuous flat upper surface for contact with the 
bottom of the rail is preserved. H is a projecting portion flush 
with the bottom surface of the member B and of substantially the 
same thickness as the depth of the depre sion G. This projecting 
portion is of dovetail form, acting as a lock for preventing undue 
separation of the sections B and C, or the creeping of either 
longitudinally cf the other. It is to be understood, how >ver, that 
these parts do not have what may be termed a “‘tight” or ‘‘close’ 
fit there between, but are relatively ‘loosely associated to allow for 
the usual expansion and contraction of the metal. The important 
feature is the width of the prcjection or key H, and the 
co-operating depression or recess G.— December 31st, 1906. 


ROAD MOTOR VEHICLES. 


22,116. October 6th, 1906.- IMPROVEMENTS IN WHEELS OF 
Moror Cars, George B. Winter, 39, Conduit-street, London. 
This invention relates to wheels of motor cars especially used 
with heavy vehicles, and it has for its cbject a method of con- 
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struction of the tires of such vehicles by which the liability to 
side slip ot ‘‘skidding” is reduced to a minimum, re is one 
figure, a part sectional elevation. The tires of heavy vehicles 
having two surfaces or threads a a, side by side, are divided by a 
groove or channel }. In this groove 6 is fitted a metal ring c, 
preferably steel, which extends completely round the wheel. The 
section of the ring is such that the tread projects more or 
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less to the same level as the centre treads «a a of the india-rubber 
tire, or slightly beyond it, so that in the event of any tendency to 
side slip in either direction on the part of the wheel, one of the 
angular edges e ¢ of the steel ring c has a tendency to dig into or 
engage with the surface of the ground, instead of slipping over 
it, due to a slight transverse rolling movement being imparted 
whenever the wheel moves either to the right or left.—December 
31st, 1906. 


24,324. October 31st, 1906.—IMPROVEMENTS IN PNEUMATIC 
SPRINGS FOR MoTOR CARS AND OTHER VEHICLES, William H. 
Brough. 57, Harold-road, Upton Park, E. 

This invention relate: to a construction of pneumatic spring for 
motor-driven and other vehicles framing and the axle, for the pur- 
pose of relieving the vehicle body of vibration and jarring inci- 
dental to locomotion. There are six figures. Fig. 6 is a vertical 
section. Mis an air chamber consisting of flexible upper and 
lower walls or discs E E, between the edges of which is arranged 
the ring F. D! D® are castings forming a cylindrical casing with 
flanges which overlie the edges of the flexible walls E E, and are 
firmly clamped together to secure the same air-tight with the ring 
F. Within the casing D! D? underlying and overlsing respec- 
tively the flexible walls of the air chamber are pistons H! H?. The 
cylinders are enclosed in a frame composei of rods B B pendent 
from the axle A and across bar UL. ‘The rods B form guides for 
notched lateral projections on the casing D? and ring F. Straddling 
the axle A is a pillar J, the foot of which bears against and 
engages with slots in the top of the piston H®, while the top S is 















































secured toa spring. V which may be an ordinary laminated car- 
riage spring as shown. If preferred, however, a rigid bracket 
may be used instead of the spring V. The lower piston H! has 
a strut I which engages with and rests upon the cross bar C. The 
air chamber M is inflated through a valve and becomes distended 
both upwards and downwards, pressing by means of the piston 
H? the pillar J against the vehicle spring or bracket, and by 
means of the piston H! against the cross bar C. The rods B Bact 
as guides for the air chamber and allow it free play to centre 
itself between the parts named. For holding the pillar J or its 
equivalent against too great lateral movementon the axle A, while 
permitting acertain degree of freedom in that direction, springs are 
provided. To control the rebound of the vehicle body, arms 0 0 
are fitted to the axle A at P P, and within these arms is arranged 
the air chamber Q, having on its underside a flexible wall R and 
piston T working ina suitable casing. U is a projection on the 
underside of the piston T which bears against the spring V. A 
valve is provided for inflating the chamber Q.— December 31st, 1906. 


ELECTRICAL APPARATUS. 


26,870. December 23rd, 1905.—IMPROVEMENTS IN AND RELATING 
ro Dynamo ELectric MACHINERY, the Hon. Charles A. 
Parsons and John H. Armstrong, both of Heaton Works, 
Newcastle-on-Tyne, Northumberland. 

This invention relates to the field windings of dynamo electric 
machinery, and more specifically to windings of the type which 
are made up of a number of separate conducting strips joined 
together at their ends. The invention is specially applicable to 
windings of the class described in a specification of a former 
patent granted to the Hon. C. A. Parsons, in which a compensat- 
ing winding is described. A copper conductor in the form of an 
insulated strip is wound continuously round slots in the pole faces 
of the field magnets. This method of construction is difficult to 
carry out in practice on account of the stiffness of the conducting 
s rips, and also on account of the difficulty of placing the strip in 
the slots or holes in the pole faces. The object of this invention is 
to obviate this difficulty and to construct a separate strip winding 
that can be readily and easily placed in position without danger 
of injuring the insulation of the winding. There are six figures. 
Fig. 1 is an end elevation of a four-pole dynamo to which this 
invention is applied, the compensating coils on the lower half 
being removed. The field magnet frame a is provided with four 
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projecting pole pieces 6, on which the field coils ¢ are wound in 
any usual manner. The compensating winding is placed uniformly 
on the pole faces and comprises four coils having their axes 
between the polar axes of the field magnet. The coils are made 
up of a number of separate copper strips, which may be about lin. 
wide by jin. thick, joined up at their ends by other copper strips. 
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The copper strips are held on the pole faces by means of flanged 
strips f of magnetic material, which fit into shallow grooves in the 
pole faces, the grooves being parallel to the axis of the armature. 
The strips f, which are parallel to the axis of the armature, may be 
fixed to the pole faces by means of clamping strips A, fitting over 
projections £, on both ends of the flanged strips /, and bolted to 
the body of the pole pieces b.— December 31st, 1906, 


MINING. 


9952. April 28th, 1905.—AN IMPROVED METHOD OF APPLYING 
Fans TO MINES OR SIMILAR UsEs, George M. Capell, of Pas- 
senham, Northamptonshire. 

This invention relates to an improved method of arranging fans 
used for mine and tike ventilation purposes, and the drifts and air 
passages leading to such fans, Witbfans driven by motors having 
a constant speed, such as polyphase electro-motors, it is often 
desirable to be enabled to alter the volume of air exhausted or 
circulated. .The volume of air exhausted from a mine on an 
ordinary working day can with economy be considerably reduced 
on non-working days. With normally constant speed motors, 
however, this cannot be conveniently effected by reducing the 
speed of rotation of the fan. By this invention the volume of air 
exhausted by such constant speed motor-driven fans can be 
altered. According thereto more. than one fan is provided, and 
the drift leading from the mine to the fans is sub-divided by 
means of- partitions, and automatically opening and closing shutters 
or doors are provided in the passages into which the drift has been 
sub-divided in such a manner that, when it is desired to alter the 


Fig.!. 


volume of air, one of the fans can be stopped. ‘There are two 
figures. Fig. 1 is a sectional plan of an air drift and fan chambers. 
a is the air drift leading from the mine shaft } to the fan chambers 
ecl, In these fan chambers cc! the usual volute fan casings may 
be mounted, in which casing the fans dd! rotate. Before reaching 
the fan chambers the air drift b is divided by a partition ¢ into 
passages ff!, Doors 1k! are provided in the passages, which 
doors are adapted to automatically open towards their respective 
fans by the action of suction, and to close against tops) when 
suction ceases on one side, but is maintained on the other when 
one fan is stopped and the other is kept running. For example, 
on stopping fan d and continuing to run fan d! the door h/ will 
close, thus preventing the fan d! from drawing air back to the fan 
d instead of from the drift a and mine. On restarting d the doo s 
will automatically reopen. For the purpose of partially restricting 
the volume passing through one or hoth of the fans the doors may 
be provided with means for being more or less closed by hand as, 
for example, a chain / may be secured by one end to adoor, and be 
adapted to be wound on a suitable winch drum as indicated at £, 
the chain being led over a guide sheave m.— December 31st, 1906. 


EJ ECTORS. 


26,640. November 23rd, 1906.—IMPpROVEMENTS IN OR RELATING 
TO Esectors, La Société Anonyme Westinghouse, 45, Rue de 
VArcade, Paris, France, and Maurice Leblunc, Villa Mont- 
morency, Auteuil, Paris, France.—Date under International 
Convention, November 27th, 1905. —_. ; ‘ 

In an earlier specification the inventor describes a system of 





cooling a current of water, consisting in the evaporation in g 
vacuum created by a steam ejector of a certain portion of the 
water delivere .. The efficiency of this system depends above 
everything upon the qualities of the ejector, and this improve. 
ment is designed to obtain a greater vacuum in the receiver which 
it exhausts, so increasing its efficiency. There are seven figures, 
Fig. 6 is a diagrammatic view showing the improved ejector. The 
convergent part is formed by means of a series of truncated 
cones 8, 9, 10, 11, and 12, arranged one after the other as shown, 
and which may be considered as consecutive portions of one con- 
vergent cone. These various truncated cones are each carried by 
diaphragms 24 arranged perpendicularly to the axis of the cones, 
thus forming separate chambers 13, 14, 15, 16,17, and 18.  Kach 
of these diaphragms has a valve as shown at 19, 20, 21, 22, and 
23. These valves open ina direction opposite to the direction of 











motion of the fluid in the nozzle. They are loaded with adjust 
able weights or springs which may be regulated in accordance 
with a certain law. Under these conditio:s the difference in 
pressure which may be developed by the nozzle between two con- 
secutive chambers is limited, and the limit depends only upon the 
load on the valve which affords communication between these two 
chambers. The differ-nce of pressure between the ends of one of 
the truncated cones 8 to }2 is fimited at the same time and in the 
same manner. The loads on the valves are arranged so that the 
pressure increases along the whole length of the improved nozzle 
in proportion to the diminution towards the outlet in cross sec- 
tional area, following the law which approaches as nearly as pos 
sible to that which would give the best efficiency. The valves 10 
and 23 consist of hinged plates held by adjustable weights 25 in a 
position in which they close an opening made in the walls or 
diaphragms 24 by which they are supported.—December 31st, 1906. 


MISCELLANEOUS. 


December 22nd, 1905.—AN IMPROVED APPARATUS For 
ADJUSTING THE COMPASS AT SEA WITHOUT SIGHTS, William 

-_» Thomson, Baron Kelvin, of Largs, Ayrshire, Scotland, and 
Messrs. Kelvin and James White, Limited, 18, Cambridge- 
street, Glasgow. 

This invention relates to an improved form of apparatus for 
determining the magnetic vertical component on board ship of the 
kind in which a pivoted needle is weighted until it assumes a hori- 
zontal position. There are four figures. Fig. 1 is a front view of 
the instrument held horizontally. Instead of a round cylindric 
bar magnet, balanced on a knife-edge, and carrying a sliding 
weight of paper or other light material, as in the improved form of 
Lord Kelvin’s first vertical force instrament, which hus been in use 
for many years, in this improvement the balanced magnet s is 
made up of two flat steel bars s! s2, bound together at their ends ; 
the one s! is slightly curved like a bow, and the other s? straight 
like its cord, or also slightly bent. The bearing knife-edge ale ¢ 
is fixed to the middle of the curved bar, and the sliding weight u 
is mounted on the straight or slightly bent bar s?. This arrange- 
ment allows the sliding weight » to be moved continuously from 
one end of the compound needle to the other. The sliding weight 
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«is made of thin elastic non-magnetic wire, with two ends bent 
round the flat steel bar s?, and the middle portion, approximately 
straight, along the middle of one side of the steel bar. The middle 
part of the wire of the sliding weight u is slightly corved, with its 
convexity towards the steel bar, sothat when the two looped ends 
are placed on the bar there is a constant pressure of its middle on 
the bar, which is balanced by opposite forces of the looped ends 
pressing on the other side of the bar. The main framework of the 
instrument is a rectangular brass box v, about 9 cm. or 10 cm. long 
over all. When in use, the box is held with its four long sides 
respectively horizontal and vertical. A spirit level ~ is fixed to the 
upper side, to let the user keep it properly levelled. The bottom 
and one side are of glass. The knife axis ¢ is supported horizontally 
on V bearings ¢1 in the bo . A pair of lifters ~, x! is provided to 
support the needle s without resting on the knife-edge ¢. Each of 
these lifters consists of a wire of non-magnetic metal, bent at three 
places, so as to have four parts, each approximately straight. One 
part presses on the outside of the back of the box. The bend 
between part 1 and part 2 passes through a notch in the bottom of 
the back of the bor. Parts 2 and 3 constitute a bent arm, pressing 
on the outside of the back of the box. Part 4 leaves the back ot 
the box perpendicularly, so as to constitute a pin lifting the magnet, 
as indicated by the letters z, «!.— December 31st, 1906. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


SHEFFIELD-SIMPLEX Motor Works, Limited, informs us that it 
has now removed to its new works at Tinsley, Shetlield, and that 
all communications should now be made to that address, 

MEssrs. FRAMPTON AND PAINE, of 29, Old Queen-street, West- 
minster, 8.W., inform us that they have discontinued their con- 
nection with Messrs. Lionel Robinson and Co., Limited, of Ferry 
Works, Thames Ditton, as their selling representatives. 

Messrs. MORRIS AND LISTER inform us that they have recently 
equipped Carlton Works, Lockhurst-lane, Coventry, and are now 
manufacturing switchboards and electric controlling gear generally. 
They have “ewe Messrs. Frampton and Paine, of 29, Oid 
Queen-street, Westminster, S.W., as sole selling representatives 
for London and the South of England. 

Mr. ARTHUR R, WALMSLEY has recently purchased the business 
of Messrs, Peacock, Cliffe and Co., Limited, successors to Peacock 
and Co., established 1884, engineers and founders, Manchester. 
The business will be carried on under the title of Messrs. A. R, 
Walmsley and Co., successors to Peacock, Cliffe and Co., 
Limited, engineers and founders, Cornbrook Park-road, Man- 
chester, 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., and Mr. DEMPSTER SMITH 
No, XXIX.* 


Bearing proportions for back shafts in headstock.— 
In considering this question we have to bear in mind 
two radically distinct conditions under which the journals 
may work in the bearings. First, the journals may have 
always an abundant supply of oil which is carried in to 
such an extent as invariably to preserve a complete film 
all around them even at the slowest speeds at which the 
pack shafts have to run. This carrying in may be 
effected either by the shaft itself dipping in a bath of oil, 
or by its receiving oil carried up from the bath by one or 
more rotating collars or loose rings; or, on the other Land, 
by the pumping in of oil at the place of greatest pressure 
in the bearing by mechanical means. 

Secondly, the supply of oil may be liable to fail either 
because it is not regularly supplied, or because, even 
when the bearing is flooded, the speed of the shaft is too 
low to carry in the requisite amount of oil against the 
given bearing-pressure at the working temperature. In 
that case the oil flows round in streaks or patches, leaving 
portions of the journal surface altogether unlubricated 
or merely unctuous. We have, in fact, wholly or partially, 
a metallic contact of journal and brass taking place. 

We may distinguish the two cases by the names 
lubricated bearings and greasy bearings for the first and 
second cases respectively. 

The second condition is the more usual in the journals 
of lathe back-shafts, and the one which must be pro- 
vided for in the proportioning of their bearing surfaces. 

Greasy jowrnals.—Experimental data giving results 
applicable to the design of such imperfectly lubricated, 
ie. merely greasy, bearings, in which the journal re- 
volves in actual contact with the brass, are almost 
entirely lacking. Beauchamp Tower found that, with 
imperfect lubrication, the greatest “bearing pressure” 
p = Pld) at which his bearing ran without seizing was 
from 258Ib. to 828lb. per square inch. Assuming, 
therefore, a pressure of 200]b. per square inch, of pro- 
jected bearing area as safe for the journals of lathe back 
shafts which are liable to be sometimes imperfectly 
lubricated, and estimating the load as a function of 
their given diameter d, we are led to the simplest possible 
formula for the length of bearing required. The force 
P transmitted to or from the given shaft at the radius R 
of the belt pulley or spur-wheel transmitting the load 
should be considered as the load on either bearing: 


a” 





Values of p with revol 


per 


Vaiues of p=Id 





Revolutions per minute. 


Fig. 19 


since it is liable to become so if the belt or spur wheel is 
shifted close up to it. Now P R = d*f/5-1; and, taking 
f = 6000 lb. persquare inch, and & = 3 d as average values: 


7’ x 6000 
ve h P= pola Bh = 7? rly. 
we have Sax 5 1 400 d?, nearly 
Now p = P/dl = 200... 200 dl = 400 d?,, 
or 2 = 2d. 


The fact that this proportion agrees with practical 
experience merely shows that the above assumed values 
for P R, f and p for such shafts have been selected of at 
least the right order of magnitude. 

Individual instances for which P and R are actually 
known may be treated, as they arise, by the same 
method. 

Lubricated journals.—For ring oiled bearings or other 
cases in which an abundant supply of lubricant can always 
be maintained between journal and brass we proceed in 
the manner already indicated for the main spindle. 

The critical temperature of the bearing expressed as an 


excess above 60 deg. Fah. is :— @, = at ; Vo being the 


speed (ft./min.) at which metallic contact is in danger of 
cecurring under the given bearing pressure p (Ib./sq. in.). 
_The finally attained temperature of the bearing of 
diameter d (inches) {after running, i.c., for several hours] 
a‘ the speed of revolution N (revs./min.) is (also in excess 
of 60 deg. Fah.) 
= (d N)54 /4. 

For cool running, without wear, we must therefore have 
(d N)54 — 80 vo. 

<i 
Now if lis the (unknown) length of the bearing and P 
ta’ Algo, if the final tem- 


perature attained is allowed to be just over the critical 
temperature corresponding to the given speed and load; 


6; less than, or at most equal to, @, , i.¢., 


its given load, we have p = 
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73" 80 (d nyt have been cal- 


culated for the various values of N and d, which usually 

occur in lathe back-shafts on the fast headstock; and 

have been plotted in the diagram annexed (Fig. 119.) 
Thus, ¢.g., if we have a'shaft of 2in. diameter running 

at 100 revolutions per minute, the bearing pressure which 

must not be exceeded if a complete film is always to be 

maintained, is by the diagram 800 Ib. per square inch. ! = "950 to 450) d = 1-66 dto ‘9d (28) 


{ The length of a well lubricated bearing for a back shaft 


| PED ; 
Tha valace ofp = pas This is obviously true; for the slower the speed 


e lower must be the bearing pressure—1.e., the greater 1 
for a given d—in order to enable the journal to drag in 
the quantity of oil required to maintain the film at its 
thinnest part. 

‘ If the load on the journal may be assumed, as before, 
to be P = 400 d?, then— 


400 d? 















V7AN NY may be equal to the diameter if the speed is high, but 
UN NZ must be 13 the diameter if the speed is so low as 80 revo- 
Vf NS A lutions per minute. 
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Bearings for cowntershafts and line shafts.—Fig. 120 
shows the standard pattern of swivel bearing of the 
Unbreakable Pulley Company, Limited, Manchester. 
These bearings are all made of a length equal to four 
shaft diameters, and are provided with a central ball seat 
which fits the sockets in the ends of the vertical adjust- 
ing screws. The nuts for these screws are cast with the 
hangers, and the arrangement permits of rapid and easy 
erection. Fig. 121 shows a self-oiling swivel-bearing 
by the same firm, which is interchangeable with the 
bearings mentioned above, so that they can be used in 
any of their standard fittings. In experiments made by 
them they found that the abundant lubrication secured 
with the two rings enabled them to reduce the length of 
the bearing from four to three diameters. It will be 
observed that the bearing contains the features of a weli- 
designed self-oiling bearing—large oil reservoir with 
ample settlement space ; no loose lids or covers, a revers- 
ible elbow which serves as a filling plug, level gauge, 
: and emptying cock, the length of the elbow being such 
| that the bearing cannot be overfilled; outer casing long 
enough to include collars which help with the lubrication; 
ample oil-lifting by means of a ring at either side of the 
centre, as shown; rings in halves, and leakage pre- 
vented by drain channel in joint. Fig. 122 shows a 
design of a self-oiling pedestal with white or Babbitt 
metal lining. 

The proportions given to such well lubricated bearings 
are easily justified, and shown to have a rational founda- 

| tion by the use of our formule deduced from Stribeck and 
Hence, if the load (P) were 1200 lb., the length of the | Heimann’s experiments. 

y La, ui, 48 already explained in the section on back shaft 
300d 300d ad bearings, we must have for the maintenance of a com- 
the load were 2400 Ib., the journal would have to be 4in. | plete film— 
long, and so on. 

With the same diameter of shaft, if the speed were 
only 25 revolutions, the bearing pressure allowed would 
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journal would be (! = =) 2in. 


1 = P/80 Nt do . 
or, p = P/ld = 80(dN)". 


(29) 
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be reduced to about 200 lb.; and the length would be, The values of this expression have been plotted in 
om 1200 __6 _ gi ¢ 1200 Ib. load diagram 119, and, taking as an average value suitable for 
"a ae 2 — the ordinary sizes and speeds of line (and counter) shafts 
If, on the other hand, the speed were 500 revs./min., the | from that figure, the value p = 360]b./sq. in., we have 
bearing pressure might - oe high as 450 Ib., and the/ ae 360, or P = 3607. 
length need only be / Bi | ba ; : : 
| Now, in the above-mentioned system of bearings the 
P | length is taken equal to three times the diameter, which 
d | gives— 
varies between 240 1b. and 450 lb. per square inch, accord- 


In other words, the allowable bearing pressure p = i 


P = 360 x 3d? = 1080d?. 
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ing to the expression, for the different speeds and diameters | This means that if those bearings are correctly propor- 
above indicated. | tioned the load on them must be proportional to the 
The satisfactory agreement of these bearing pressures | square of the shaft diameter. 

with the figures given by Unwin “Machine Design,”| The allowable load on aline shaft may be fixed either by 
vol. i, page 248, as having been found to agree with a consideration of its strength or its stiffness. If we elect 
practice, for those cases in which the load is steady in , to work by thelatter we have 5 = P L®/n EI for thecentral 
amount and direction and the rotation not reversed, as is deflection, where P is the sum of all the belt pulls and other 
the case with lathe back shaft journals, shows that the | loads in a length L between bearings, I is the moment of 
new theory of journal proportioning herein prorosed is at | inertia of the shaft section, E is Young’s modulus, and 7 
least worthy of further trial. is a constant; but the central deflection which is allowed 


It will be noticed that, contrary to the views usually 


in practice is proportional to the span (L),say = 700 








maintained, the length must be greater the slower the | 
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therefore Lb Fl, from which we easily deduce 


400 nEI’ 
P a 
that = C L 

The span between bearings is in practice, however, 
usually proportional to the square of the shaft diameter ; 
therefore P varies as d?; just as it should do if the prac- 
tice of making the length of the bearing a fixed ratio to 
the diameter is to be justified. 

And if the span between bearings varies as the square 
~ the shaft diameter, which in practice is nearly realised, 
then es 

So that the above required condition is fairly closely 
fulfilled; and the method of sizing the bearings for 
shafting, by which their lengths are made a constant 
number of times their diameter, is shown to be justified 
by experimental results rationally interpreted. 

Forced lubrication—By the use of a pump to force 
the oil drawn from a reservoir into the bearing near the 
point of maximum pressure the length of the bearing 
can be very much diminished, even for the slowest speeds, 
especially for journals whose load and rotation directions 
do not change. 

The rules for design above indicated no longer hold 
good. The finally-attained temperature of the bearing 
will, perhaps, not be much affected by the mechanical 
feeding in of the oil near the place of highest pressure ; 
but there is no longer any question of a critical velocity 
depending on that final temperature and the given bearing 
pressure. For, even with the heaviest loads and slowest 
speeds, the pump will always avail to preserve a film of 
oil between shaft and bearing at the point of nearest 
approach. The length of the bearing is now governed 
only by the necessity of avoiding the escape of the oil 
from the ends of the ing and forcing it to pass round 
and through the place of maximum pressure. 

In all probability the length need not be more than 
equal to the diameter; and, if this be so, it means that 
the use of such bearings implies the possibility of reducing 
the friction of line shafts by about two-thirds of its 
present amount. 

The annexed figures show such an arrangement where, 
however—probably for sentimental reasons—the bearing 
is two diameters long. It is sold by the Forced Lubrica- 
tion Co., Limited, 21, John-street, Adelphi, London, W.C. 

On the shaft is placed an excentric collar C. D and D! 
are end chambers to contain the oil; E is a passage to 
connect the end chambers together; F is a pump plunger 
or thimble, made from steel tubing forced on to a solid 
end; G are inlet holes in the plunger for oil to pass to 
the inside of the pump. H is a spring to keep the 
plunger against the excentric; I is a non-return ball 
valve; and J an outlet from the pump to the shaft. L is 
a screwed plug to drain off spent oil and dirt, and M are 
leather washers to prevent the oil travelling along the 
shaft; N is a screwed plug for drilling and cleaning the 
passage E. The pump plunger or thimble F is recipro- 
cated by the rotation of the excentric. When the plunger 
F is at the top of its stroke, the oil in the end chamber D 
escapes through the inlet holes G inside the pump. As 
the plunger descends the inlet holes G are cut off by the 
casting, and thus the oil is forced past the non-return 
valve I, and through the outlet J to the shaft. 

With such a bearing there ought to be no wear at all, 
except that due to the absence of an oil film at starting up. 

General remarks on the sizing of bearings.— With 
reference to the novel theory of journal proportioning 
developed above, we think we are entitled to say that it 
removes many of the anomalies which present themselves, 
not only in practice, but still more under the current 
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system, or lack of system, of sizing bearings, as exempli- 
fied in the treatises of Unwin or : 

According to the former, the length of a bearing should 
increase with the load and with the speed of revolufion,' 
the formula being / = “s 4 
where 8 is a constant which varies under different 
circumstances from 380,000 to 1,500,000. [See ‘ Machine 
Design,” vol. 1, page 249, 1901 ed.| 

According to the new method the length is given by 





the formula / = P/80 (d Nt ; which may be written in the 
form /= PN 80 at N 54, 

So that 80 d? N54 takes the place of Unwin’s Bin the 
above quoted expression. 

1 

If properly applied this term (80 d* N 5‘) will be found 
to give results suiting all the different conditions for 
which we have so far been able to test it. Thus, take 
the case of crank shaft bearings, for which Unwin gives 


for 8 the value 30,000 to 80,000 (v. p. 249 7b.) Taking a 
10in. shaft running at 81 revolutions per minute, we 


have 80d? N&4—= 80 x 1-782 x 243 = 34,000, which 


agrees very well with Unwin’s arbitrarily chosen 6 
obtained from practice. 

Or, again, take “railway carriage axles, calculated 
from full load and speed,” for which the table—p. 249— 





gives B = 300,000 to 400,000. 
If in 80d14N54 we take d = 34in. and N = 464 cor- | 


responding to the revolutions per minute of a 3ft. wheel 
at 50 miles an hour, we obtain 
80d 14N 54 = 80 x 1°875 x 2160 = 240,000. 

This is less than the value of 8 given by Unwin, so 
that our formula would give a greater length of journal 
than that adopted in practice. This was only to be 
expected if we bear in mind thatthe formula we have 
been using for lying shafts can hardly be applied without 
modification to bearings cooled by a strong current. of air. 
The constant of our formula was based upon a coefficient 
of emissivity deduced from Stribeck’s Sellers’ bearing 
which was not so cooled. With rational corrections for 
this or similar causes, the formula will give results abso- 
Jutely agreeing with experience in the most widely 
diverging circumstances occurring in industry. 

Shortly stated, the method consists in making the 
length of the bearing such that, at the given speed and 
under the given load, the bearing pressure shall be less 
than that which can squeeze out the oil film. This 
pressure, as to its dependence upon the load and the 
temperature of the journal—not of the oil film—is known 
from the serial experiments of Stribeck, Dettmar, and 
Heimann. 

By equating the estimated “steady” temperature of 
the bearing to the “critical” temperature at which the 
film breaks down under the given load and speed, we 
obtain the required relation between length, diameter, 
and speed. 

In our next article we propose to take up the subject 
of feed gears. 
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W3EN the scheme that led to the present Subway was 
proposed, in 1894, it was intended to proceed along 
Broadway. This was approved by the local authorities, 
but refused by the property owners, and an application 
to the Supreme Court was therefore necessary. The 
Court appointed three Commissioners, and a very large 
amount of testimony, mainly of expert witnesses, was 
presented, both on behalf of the Rapid Transit Board and 
of those property owners who opposed the project. The 
plans of the Transit Commission were thus subjected to a 
most searching and critical examination, and it is not 
too much to say that this minute and often hostile study 
has contributed greatly to perfecting the plans subse- 
quently adopted. The long and earnestly contended con- 
troversy before this Commission of three was ended in 
their unanimous report to the effect that in their opinion 
the proposed road ought to be constructed. The Court, 
however, refused their approval. The reasons assigned 
for this, amongst others, were that the road, when con- 
structed, would not furnish a complete system of transit 
from one end of the city to the other; that it was doubt- 
ful whether any large part of the road could be built with 
the money then at the disposal of the city; and that it 
was certain the expenditure of so vast a sum would take 
away the city’s power to engage in any other public work, 
and might possibly so impair its credit that it could not 
recover in the course of many years. It seemed plain 
that the Court would not consent to any road under 
Broadway, or to the construction of an underground road 
on any other route, unless (1) it extended substantially 
from one end of the city to the other, and (2) unless it was 
conclusively shown that the cost would be much less than 
50 million dollars. 

Subsequently, what was known as the Elm-street route 
was proposed as an alternative to that under Broadway. 
This, after many more difficulties, was adopted, and in 
November, 1899, tenders were asked for the construction 
of the line in four sections as follows :—Section I., from 
the southern terminus at the City Hall to and including 
a station at Fifty-ninth-street. Section II., all the rail- 
road on the north of such station at Fifty-ninth-street to 
and including a station at the intersection of 137th-street 
and Broadway; and on the east side from the junction at 
108rd-street and Broadway to and including a station at 
135th-street and Lennox-avenue. Section III., all the 
railroad on the west side north from‘a station at 137th- 
street to and including a station at Fort George; and on 
the east side to and including a station at Melrose-avenue. 
Section IV., the remainder of the railroad from Fort 
George to Kingsbridge and from Melrose-avenue to 
Bronx Park. 

The lengths of railway covered by these various sections 
were as follows :— 

Four-track Two-track Two-track 
subway. subway. Viaduct. 
Miles, Miles. Miles. 
er a AOL ee Oe 
rr JceReT ED con) os bOAPAs te 
4 


Section. Total. 


5-00 
B20 


ee, Ris Sue. ce enees fee 


Total... 7-26 eS ell 
Only two bids were sent in. One offered to do the 


work for less money, but the other gave better terms for 


| rental, and it became necessary to refer them to a com- 


mittee to consider these points and to examine the value 
of the securities offered. As a result the tender of Mr. 
John B. McDonald to construct the entire road ready for 
operation for 35 million dollars was accepted, this sum 
including all necessary equipment—cars, power, plant, 
signals, &c.- The contract was subsequently transferred 
from Mr. McDonald to the Rapid Transit Subway Con- 
struction Company, organised by Mr. August Belmont, to 
whom Mr. McDonald had applied for financial assistance 
to meet the onerous conditions placed upon him, and the 
operating lease to the Interborough Rapid Transit Com- 
pany. 

Subsequently proposals were made and were carried 
through the necessary stages for a continuation of this 
line southward under the East River to Brooklyn, a 
distance of 3°5 miles, and on July 24th, 1902, a contract 
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for this work was awarded to the Rapid Transit Subway 
Construction Company, whose tender amounted to 
two million dollars for construction and one million 
dollars for terminals. As the estimated cost was 
10 million dollars, this seems like a loss of 8 million 
dollars to the contractor, but it was almost absolutely 
necessary that he should secure the contract so as to get 
control of the operation of the whole of the Subway. Of 
this the line from the City Hall up to the East River has 
been completed and brought into use. The line under 
~ one will be carried in two tubes, each 6544ft. in 
ength. 

The course taken by the new line will be seen on refer- 
ence to Fig. 1 in last week’s issue, which we repeat, 
and from this map will be appreciated the difference 
between the original proposals for passing under Broad. 
way and those adopted. The line as constructed is shown 
in a thick black line lettered 20. The direction taken by 
Broadway may be judged by the course of the dotted line 
to the left lettered 5D, which is a proposed new subway 
under Broadway to join the existing line at Times- 
square. Most of the works were described in the articles 
on the New York Subway that appeared in THE Enut- 
NEER for October 13th, 20th, and 27th, 1905. 

The line northwards from the City Hall was opened on 
October 27th, 1904, and up to December 81st following 
carried over 16 million passengers, and it is estimated 
that during the first year 300,000 passengers used the 
railway daily. On the Interborough and the Manhattan 
Elevated Railways—which from January, 1903, were 
operated by one company—there were nearly 262 million 
passengers carried during the year ending October, 1905. 
The line southward of City Hall was opened during 1905 
up to the Battery. The two tunnels under the East 
River are being constructed. The last section of the 
north of the two tubes was pierced on December 14th last. 

It may be opportune when dealing with such striking 
figures to give an idea of the number of passengers 
carried on the railways and tramways in the city of New 
York. The following are the figures for the year 1904, 
the first column being paying passengers, and the second 
gives the number of “ transferred” passengers, i.¢., those 
who have paid their fares on one car, and are given a free 
transfer to another car to continue their journey. The 
Metropolitan Street Railway Company controls the tram- 
lines in Manhattan, and the Brooklyn Rapid Transit 
those in Brooklyn. 

Paying. ferred, 
Millions. Millions, 
Metropolitan Street Railway Company 432 
Manhattan Railway Company (the 
ee ee a eee ee Oe 
Brooklyn Rapid Transit 5 
Coney Island and Brooklyn - 
Three Companies in Staten Island ..._ ... 
New York and Queen’s County Railroad.. 
Total ... 1073 263 

On reference to the map in Fig. 1 it will be seen that 
the railway is very one-sided in the matter of districts 
served, and particularly is this so between Forty-second- 
street and the Harlem River. New subway lines are now 
proposed to meet this deficiency ; one from the City Hall, 
the east of the existing subway, and parallel with it, to 
Forty-second-street, and parallel thence with the New 
York Central Railway, to Mott Haven, and another 
from the Battery, and on the west of the existing subway 
to Times-square, as was stated when describing the 
route taken by Broadway. It has just been announced 
that the Rapid Transit Board have approved of eight new 
routes in Manhattan and the Bronx and two be- 
tween Manhattan and Broklyn, for which tenders are 
shortly to be invited. These are shown in Fig. 1. 
That something must be done is proved by the recent 
statement of the State Railroad Commission that the 
city’s traffic has increased so much as to neutralise the 
expected relief from the Subway. 

The completion and future success of the Interborough 
are interesting, as it is the result, in part, of public enter- 
prise, and has been paid for out of the public funds. 
There are now other works of equal interest being carried 
out at the present time in the City of New York which 
have to rely solely on private enterprise. These are the 
electrification of the New York Central Railway and the 
reconstruction of the Grand Central Station; the con- 
struction of the Pennsylvania, New York, and Long Island 
Railway, with its huge terminal and tunnels under the 
Hudson and East Rivers; the construction of the Hudson 
and Manhattan Railway and of the New York and Jersey 

Railway with their tunnels under the Hudson. 

The first of these to be described will be the work on 
the New York Central. Part of this was noticed in the 
issues of THE Enoinger for April 27th and May 4th 
last. The primary reason for the electrification was to 
abolish the nuisance set up by the Park-avenue Tunnel, 
two miles in length, immediately north of the station, 
which was not only obnoxious to the travelling public 
owing to the smoke and steam—and the heat in summer, 
in addition—but was dangerous owing to the signals being 
obstructed. The proposals had been under consideration 
for some time, when, in January, 1902, a very serious 
collision occurred in the tunnel, which brought matters to 
a climax. Mr. Wilgus, vice-president of the road, and 
chief engineer, in giving evidence before the Royal Com- 
mission as to London traffic at one of the meetings of 
the Commission in New York, said that the State Legis- 
lature passed a law authorising, and the railroad entered 
into, an agreement with the City of New York to make 
the change, and also for the enlargement of the station. 
After that was decided upon a thorough study of the 
situation demonstrated the inadvisability of stopping at 
Mott Haven—the station outside the tunnel—and it was 
finally decided that the company would make the change 
of motive power out for a distance of about 35 miles— 
to Croton on the Hudson division—on the one hand, and 
for 25 miles—to White Plains on the Harlem division—on 
the other. Mr. Wilgus further stated that there was the 
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additional object of making the suburban traffic more 
profitable by attracting the settlement of a large popula- 
tion on their lines, with the attendant retention of the even 
more remunerative long haul passenger and goods traffic, 
which otherwise might escape to competitive lines. With 
the use of electricity they could see the possibility of 
giving a much more frequent service, which would tend 
to propagate traffic; in other words, where people can 
take a train without consulting a time-table, it was Mr. 
Wilgus’ opinion that travel became a pleasure, and not a 
burdensome necessity. 

Attention having been called to the fact that the first 
station out from the Grand Central Station was a distance 
of five miles, Mr. Wilgus was asked whether, practically, 
they had no short-distance passengers. He replied that 
it was so, and, further, they did not seek to carry them. 
The company felt that in the extremely short traftic it 
was better for the passenger and for the company that he 
should travel by the tramway lines. Whilst on this 
subject of short-distance passengers, which is one that 
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interests all British railways, it may be opportune to 
quote here from the evidence given by Mr. Rea—one of 
the vice-presidents of the Pennsylvania Railroad—before 
the Royal Commission. Mr. Rea knows London well, 
and his opinions should have weight. He likens the lines 
going out of London into the suburbs to the line out of 
Philadelphia towards Washington. They had nothing 
like the same traffic there, yet were trying to get rid 
of, and were shutting up, the local stations out from 
the terminal for a distance of five miles. The reason 
for this is that the company does not think that 
it pays to handle traffic for that distance. The 
greater numbers of passengers carried are season-ticket 
holders—known in America as commuters—and the rate 
for them is ,%ths of one cent per mile, so that for the five 
miles the company only gets 34} cents. The company 
calculates that it costs three cents per passenger to get 
them through Broad-street Station, Philadelphia, for 
expenses and a reasonable proportion for interest on the 





original cost. Then during a large portion of the day these 
trains occupy tracks to the detriment of through traffic and 
the full movement of traffic to and from that station. 
Mr. Rea confessed that the company did not always take 
that view, and when electric trams commenced to run in 
all the cities on its line it was actually disturbed in 
its mind about it,’as the Philadelphia-Washington line 
lost heavily. ‘The traffic lost has, however, come back 
again, as the tramways have induced dense building within 
the first few miles, and then in the outer sections the 
people used the railroad. In turning his experience to 
bear on the question of the trattic problem of London, Mr. 
Rea referred to the Great Eastern into Liverpool-street, 
where there was a railroad with six lines of way, magni- 
ficently built, and where there were four stations within 
one mile. With those six lines running out to Bethnal- 
Green, four miles out, he suggested that two of them 
should be converted into a loop under the station, and 
devoted to the local traffic exclusively. Then the 
present business could possibly be retained, afford an 
equivalent service, and do it profitably. Should the traftic 
be as dense as in New York, it could be worked profitably 
on the multiple unit system. Mr. Rea concluded his 
opinions on this subject by observing that there should, 
in his mind, be no stations within the limits of strictly 
local traftic—say, four or five miles of the terminal—that 
such traffic can be very well left to the local transit 
systems, and in the long run the trunk lines will lose 
nothing by it. 

Resuming now Mr. Wilgus’s evidence as to their pro- 
posals, it should be observed that he hoped, as their 
business increased, that instead of concentrating it all at 
one point of congestion—the Grand Central Station—the 
cars or trains, which would be worked on the multiple 
unit system, would be able to take either surface—tram- 
way—elevated or underground lines, and continue on in 
the distribution of passengers throughout the city. He 
was looking forward to the time when it may be possible 
for the local cars to take up their passengers throughout 
the suburban towns and villages and then join their 
express lines, where, consolidated into trains of the 
desired number, of cars, they may pass at high speed to 
the urban points of distribution. At these various points 
the trains may be again disintegrated into separate units 
so as to pass to the different parts of the city over the 
local means of rapid transit. Mr. Wilgus thought that 
by the introduction of the multiple unit such a plan has 
now become possible. 

The use of electricity, combined with the multiple unit 
system, renders possible that elasticity of service in the 
making up of trains which would contribute to the 
feasibility of such a distribution scheme, as it enables a 
train to be built up without the necessity of having a 
separate engine for each unit. A train can be broken up 
into separate cars, or there can be trains of fifteen cars, 
and still the power of quick acceleration will be retained. 
Each car can propel itself into the station or out of it on 
to a side track with the greatest ease and without con- 
gesting traffic at the station. With regard to the present 
proposals, the freight trains will be worked by steam, and 
there will be a locomotive depét 35 miles out for exchang- 
ing the electric for steam locomotives on the long- 
distance trains. The company has—as it thinks—a very 
ingenious plan for making the change so that the electric 
locomotive on the through train when it reaches the end 
of the division will loop in each case over the through 
line. The steam engine backs on to the train without 
much loss of time, so that the change can be made in two 
or three minutes. Mr. Wilgus gave a further illustration 
of what electricity was going to do for them. They have 
property at the Grand Central Station worth many 
millions of dollars, and heretofore utilised only for surface 
purposes, because of the use of steam with its attendant 
noise, cinders, gas, smoke, which has required everything 
to be open to the air. With the use of electricity they 
will be able to put buildings over the shops and the tracks 
that will bring in a revenue which will pay more than the 
interest on the total cost of all these changes, and will, 
they expect, increase the value of the property at the 
Grand Central Station, so that it will approximate to the 
value of that on Fifth Avenue, two blocks away. In 
other words, if they can raise the value of their property 
in Fourth Avenue to what it is two blocks away, they 
will add 50 million dollars to their assets. All this would 
be rendered possible by using their air rights due to the 
adoption of electricity. 

The Act authorising the change of motive power was 
passed by the State Legislature on May 7th, 1903, and the 
agreement with the city was signed on July 1st, 1903, and 
the agreed date for the completion of the abolition of 
steam from the city proper was five years thereafter, 1908. 
The work in connection with the Grand Central Station 
improvement was commenced on August 17th, 1903 ; the 
first electric locomotive was run into the city on July 20th 
last; the first electrically-driven train was taken into 
the Grand Central Station on September 30th; on 
December 11th eight electric trains were taken daily 
into and out of the old station, which had been fitted with 
the third rail, and on the 13th idem all the trains on the 
Harlem division were replaced by electric trains and 
taken into the new temporary terminal. These are 
worked electrically up to the south end of the Park 
Avenue tunnel, and by steam for the remainder of the 
journey. 

Fig. 2is a diagram of the lines affected; between the 
Grand Central Station and Mott Haven Station, a distance 
of 5°33 miles, there are four lines of way. At that point 
the Hudson and Harlem divisions separate, the former 
going to the left and forming the main line of the New 
York Central, and the latter becoming a suburban line 
over which the New York, New Haven and Hartford 
Railway to Boston and New England runs to Woodlawn 
Junction, a distance of 11°8 miles. The electric zone 
covers the length of line up to Croton, on the Hudson 
division, and to White Plains, on the Harlem division. 
These are 34 and 24 miles rag Beg | from the Grand 
Central Station. Over each length there will be four 





lines of way—two express in the centre, and local lines 
on the outside. There is a proposal to extend the 
electric zone forward from Croton to Peekskill, a further 
distance of over 6 miles. The initial portion of the 
electrification extends up to Wakefield on the Harlem 
division, a distance of 138 miles. This covers the 
junction with the New York, New Haven and Hartford 
Railway, which has also been electrified—on the overhead 
alternating current system, by the way. The initial 
portion on the Hudson division is only up to King’s 
Bridge, 4 miles beyond Mott Haven Junction; but it is 
intended to carry the work forward to Greystone, a 
distance of 17 miles, immediately. The extensions 
further north on both divisions depend on the sanction of 
the State Railroad Commissioners to the abolition of a 
number of road level crossings. On the initial zone there 
will be be 73 miles of main track and 12 miles of yard 
track. On the entire zone, not including the extension 
beyond Croton, there wil] be a total length of 224 miles of 
main and 68 miles of yard track. The system employed 
is the third rail, as was described in THz ENGINEER of 
April 27th last, when the novel suspended third rail, 
invented by Mr. Wilgus himself, was illustrated. The 
running rails are 100 lb. per yard in weight, and the third 
rail weighs 70 |b. per yard, and is in 33ft. lengths. 

The main line trains will be worked by electric loco- 
motives, which will be attached and detached at Croton 
and the steam detached or attached. All the trains on 
the Harlem branch, except the New Haven company’s 
trains, and the suburban on the Hudson division, will be 
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worked on the multiple unit system. The electric 
locomotives and cars were illustrated and described in 
Tue Eneineer for May 4th last. Phere are to be 35 
electric locomotives, each with a ‘normal capacity of 
2200 horse-power and weighing 100.tons. The multiple 
unit cars will be all-steel, with anormal capacity of 400 
horse-power and weighing, complete, 53 tons. There 
will be 125 motor cars and 55 all-steel trailer cars, each 
weighing complete 41 tons. In addition there will be 
six all-steel multiple unit combined baggage and express 
cars, each of 400 horse-power. The normal capacity of the 
electric rolling stock will be 129,400 horse-power, and the 
total weight of the rolling stock will be 12,680 tons. The 
maximum speed of the electric locomotives will depend 
on the weight of the trains—ranging from 250 to 900 
tons—but will be from 40 to 80 miles per hour, and the 
maximum speed of the multiple unit cars will be 52 miles 
per hour. 

In the quotation from Mr. Wilgus’s evidence before the 
Royal Commission on London Traffic, it was stated that 
they had an excellent scheme by which the engines would 
be quickly changed at Croton. Circular loops will be pro- 
vided for both the steam and electric locomotives by 
which they can be quickly reversed, placed on the oppo- 
site side of the road, and be ready for a return journey. 
In the case of electric trains they will be run round the 
loop complete. A similar loop wil] be provided at White 
Plains. For the initial stage engines for trains on the 
Hudson division will be changed at High Bridge. 

The junctions between the various lines at Mott Haver 
have been arranged so as, by flying and burrowing junc- 
tions, the trains do not cross each other’s paths. One 
of the most interesting of the engineering works outside 
the Grand Central terminal is what is known as the 





130 


THE ENGINEER 


Fes. 8, 1907 





—_ 





Marble Hill cut-off. This is situated near King’s Bridge 
and Spuyten Duyvil (in the top left-hand corner of 
Fig. 1), and is where the line has followed a branch of the 
Harlem River. It will reduce the total curvature by 
137 deg. and save three-quarters of distance. It is on 
the new diversion that the four-track tunnel will be built 
that was referred to in our previous notice. 








NEW STONE BRIDGE AT ORLEANS. 


THE greater part of the town of Orleans is situated 
upon the right bank of the river Loire, but there are 
some fairly extensive suburbs spread over the neighbour- 
hood on the opposite shore-—Fig. 1. It had been long 
recognised that the single existing bridge was quite 
inadequate to the duty demanded of it. An agreement 
was ultimately arrived at, in virtue of which the State 
undertook to defray one-half of the cost of a new bridge, 
the town of Orleans charged itself with one-fifth of the 
whole amount, and the Council of the Loire became 
answerable for the balance. The contribution of the 
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Fig. 1-ORLEANS 


State was fixed at £43,000, while the total expenditure, 
including approaches, was estimated at £112,000, of 
which £94,000 was allotted for the construction of the 
bridge proper. It is now nearly completed, and is situated 
to the right of the Boulevard des Princes, 765 yards on 
the down-stream side of the existing old structure— 
Fig. 1. At about three-quarters of a mile up stream 
from the old erection, the river is crossed by a railway 
bridge P,—Fig. 1—on the line from Orleans to Vierzon, 
at the isle of Charlemagne, having a length of 1380ft. 

The new design is unquestionably of a very handsome 
character. It consists of seven stone arches, with clear 
openings of 144°4ft., resting on piers spaced 157° 5ft. from 
centre to centre, and having a thickness at the level of 
the springings of 13° 6ft.—Fig. 9, page 131. A uniform rise 
of 19ft. gives a ratio of rise to span of 1: 7°56. At the 
crown of the arch the depth is 4ft., and at the springings 
4°7ft. In the clear between parapets—Fig. 2—the total 
width is 44°3ft., divided ihto a roadway of 31°3ft., and 
two footways of 6°2ft.each. A portion of the roadway 
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in the structure at Valence across the Rhéne. 


few built of stone having’ more than one span with open- 





erected by M. Séjourné, and more recently by M. A. Clere, 
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| It is perfectly well known that in large arches expan. 
sion invariably produces fissures in the spandrels, whether 


The dimensions adopted for the arches of the new | open or solid—fissures which become larger in course of 
Orleans bridge are rather exceptional, and there are but time. The object of the precautions is to prevent the 


incipient formation of the fissures, which was effected jn 


ings equal to or exceeding 131°1ft. In the accompanying the present instance in the manner represented—Figs, 3, 
Table I. the particulars of three are given, which, it is | 4,and 5. Tie rods of wrought iron, lin. in diameter, arg 
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stated, are the only examples extant in France, and they 
are all of very recent construction. 
TABLE I, 


When 
built. 


Name. Where Span. Rise. Ratio. 
situated. 
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~The space at our disposal will not permit us to enter 
fully into a description of the purely theoretical phase of 
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Fig. 5—CROSS SECTION OF SPANDREL ARCHES 


the method employed by M. Legay in his calculations in 
connection with the Orleans design. It was found that 
the mean pressure was the same for all the joint planes, 
amounting to 0°12 ton per square inch with the permanent 
load, and to 0°13 ton with an additional load of 102 lb. 
per square foot, uniformly distributed over the whole 
span, which is the most unfavourable case for this class 
of pressure. At the springings the maximum pressure 
on the intradosal fibre with the permanent load is 
| 0°22 tons per same unit, and with the same extra load 
|0°25 tons when it covers four fifths of the half arch. 
| With tne maximum pressure there is the possibility of a 
| sinall expansive effort taking place at the springings of 
| the intradosal fibre. At the crown the depth of the arch 
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Fig. 2-CROSS SECTIONS 


8°5ft. wide is occupied by a single tramway track. Owing 
to the local disposition of the approaches, the longitudi- 
nal section or surface of roadway is slightly unsymmetrical. 
Towards the right bank of the river the gradient is 1 in 
250, and 1 in 200 in the direction of the other. 

The foundations of the piers and abutments were got 
in by the compressed-air method, and while investigat- 
ing and estimating the cost of them, it was decided that 
the most economical number of piers would be found to 
be six. It should be noticed that the intradosal curve of 
the arch—Fig. 15, page 131—does not spring, as is the 
ordinary practice, from a prolongation of the vertical 
upper portion of the side of the pier, but from the edge 
of the cap or coping, which projects 8in. from the face. 
Consequently the thickness of the pier below the coping 
is reduced to 12°3ft., and the clea opening increased to | 
145° 7ft. 

A moulded archivolt—Figs. 10 and 11, page 131—is 
carried round the upper part of the outsideor face arches, 
after the manner of those oinamenting the bridges 








Figs. 3 and 4—CONSTRUCTION OF ORLEANS BRIDGE—SPANDREL ARCHES 


used to counterbalance the thrust of the spandrel arches, 
These are embedded in a series of theres et masses of 
cement concrete, and penetrating into them. Thus the first 
arch rests upon either the pier or the abutment through the 
medium of an independent support or pedestal, which by 
reason of its being not sufficiently thick to act as an abut- 
ment, will give, and so follow the movement of the small 
arches, when the main arch sinks, consequently upon a 
lowering of temperature. The masonry of this support 
is separated from that of the pilaster on the upper part 
of the pier, or body of the abutment, by an open joint 
extending to the parapet, so that all the masonry which 
should follow the movement, due to the expansion of the 
main arch, finds itself completely distinct from that 
which rests on the pier or abutment, and remains 
immovable. 

It has been already stated that the foundations were 
got in by the compressed air method. Numerous 
soundings revealed that beneath a calcareous substratum 
containing many pockets or deep hollows, there existed 
a bed of white compact marl of a thickness varying 
from 19ft. to 62ft: upon which the foundations might be 
securely placed. * Experiments proved that the marl 
would support a pressure from 0°1 to 0°13 of a ton per 
square inch, while the weight of the heaviest loaded 
pier was not greater than 0°06 per same unit. Some 
difficulty was experienced in sinking the caissons, due 
partly to the hollows, and also to certain veins 
of silex which were disseminated through the cal- 
careous tufa. These natural obstacles occasioned so 
much trouble in founding the abutment on the right bank 
of the river, that the sinking of the caissons was aban- 
doned, owing to the distortion of the sides, and measures 
were taken to consolidate the work from below in the 
following manner:—The air was compressed until the 
water was lowered 2ft. 7in. below the cutting edge of the 
caisson, and piles of pinewood 5ft. 10in. long and 6in. 
diameter were driven 1ft. 6in. from centre to centre into 
the hollows. which were afterwards cleared of all foreign 
matter and filled with concrete. Two of these, which 
could not be rendered completely free of water, were 
thoroughly cleansed of all mud, and then filled 
with sacks of cement, the interstices between the sacks 
being run with pure cement. A layer of concrete was 
next spread over the whole area, and levelled up to the 
top of the piles. Upon this surface a series of old rails 














Figs. 6, 7, and 8—TIMBER CASING 


ring is 4ft., a dimension which was retained for esthetic 
considerations, as it avoided meagreness on the one hand 
and heaviness on the other. The general dimensions of 
the piers and abutments present nothing special to record. 
It will be seen—Fig. 12, page 131—that the footings of the 
abutment half arches are laid in the manner much 
adopted on the Continent, that is, normal to the curve of | 
pressure, 


was laid in the direction of the current, and cement ccn- 
crete well rammed in between and over them. Lastly, 
a second series of rails was disposed normal to the first, 
and similarly embedded in a matrix of cement concrete. 
Borings were subsequently made in the piers 


,and abutments to a depth of 16ft., to ascertain if 


any hollows remained below the foundations. The 
depths to which the foundations of the different 
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piers are sunk are given in the elevation—Fig. 9. 
They are measured from the datum of 89°70, 
which is the level of mean low water, and vary from 
15°1ft. for the first pier to 65°3ft. for the second. For 
the right abutment the depth is 40°5ft., and for the left 
37°5ft. below the same datum. The figures between 
brackets, denoting the levels of different parts of the 
structure, have been retained in metres, to avoid any con- 
fusion with more direct measurements. The sinking and 
filling of the eight caissons were completed in a period a 
little less than one year. 

The type adopted for the centres is that which has been 
successfully employed on many previous occasions, 
notably for the erection of the Tolbiac Bridge at Paris. 
It ensures strength and immovability, but possesses the 
disadvantage of requiring that the supports should be 
placed rather close together, which is unfavourable for 
river traflic. To allow of the passage of ice boats, which 
are loaded to an unusual height, the middle supports of 
the centres for the traflic channels—Fig. 14—are omitted 
in the first two arches adjoining the right river bank. 
Each centre is composed of nine frames of pine timber— 
Figs. 13 and 14—placed 5ft. 6in. apart. The normal 
pressure transmitted to the centre amounted to 0°12 tons 
per square foot. Some of the piles were 15ft. above the 
‘river bed, and 12in. in diameter, which were driven 
to carry the posts of the centres. In driving the piles 
for the centres of the first arch, they were got down 
with ground depths varying from ft. to 10ft., 
but those for the second arch were obliged to 
be driven with more penetration. Nearly all the 
piles for the other centres were spliced; some were so 
treated three times successively with a still greater pene- 
tration, and could not be got home. lt was necessary, 
however, to fix some standard, which was limited to a 
set O°2in., with a maximum fall of 6ft., and a monkey 
weighing 1540lb. In a certain number of instances it 
was impossible to ensure even these conditions, so that, 
as a last resource, the piles were doubled, additional piles 
being driven close to those not attaining to the standard 
of resistance. This method proved successful, for no 
further sinking of the piles took place. The main arches 
were constructed of the full depth, but in several sections, 
and with numerous keyings in. It was intended to insert 
sheets of lead at the soffit of the key joints, but they 
were dispensed with, as it is impossible to remove them 
after filling in the dry joints, and they, moreover, intro- 
duce a heterogeneous substance into the joint itself, which 
has a different degree of compression to that of the 
mortar. The ashlars of the key joints were adjusted in 
position in the dry by means of small oaken wedges, kept 
in place by strips of pine fixed to the centres. These 
dry joints were filled with sand, which at the time 
of keying was removed, partly by small iron rods, and 
by the general displacement of the ashlars, which 
were afterwards replaced. As the building advanced, 
the sand run in the dry joints was discontinued in the 
remainder of the main arches, except at the springings— 
Fig. 6—as it was found that they could be held in place 
by the oaken wedges, angle blocks, and other similar 
appliances. The two extreme sections of the arches 
rested upon the piers and abutments through the 
medium of three intradosal ashlars—Fig. 6—two of which 
are laid dry, and upon a timber coffer or casing, while 
the sections of the haunching are carried on timber 
cleats fixed above the third uprights belonging to the 
centres, counting from the piers and abutments. All the 
keys in the dry, above the posts of the centres, were 
maintained in such a manner that a main arch, before 
being keyed in, might be regarded as divided into ten 
articulated segments, representing eleven keyings. With 
three exceptions, the main arches were built at once to 
the full thickness, composed of three rings of stonework 
breaking joint—Figs. 6, 7, and 8. 

The keying was effected by filling the joints with 
mortar consisting of two volumes of sand and one of 
cement, corresponding to 1015]b. of cement to 1 cubic 
yard of sand, mixed with just sufficient water to prevent 
the mortar assuming a pasty consistency. The mortar 
was introduced into the joints little by little, and tamped 
or consolidated by blows from a mallet upon timber or 
iron punches of different sizes to suit the varying thickness 
of the joints. The articulations at the springings were 
put in hand last of all, as they were the most essential. 
To avoid being obliged to use the mortar process for the 
joints of all these stones—a long and onerous job—the 
contractors were permitted, after using the above process 
for the intradosa! stones, to finish the others ir ordinary 
ashlar work, and to leave open only a couple of joints to 
be treated by the process, after allowing two days for the 
setting of the contiguous joints run with common 
mortar. There are two descriptions of this work, lettered 
a and b—Figs.7 and 8 -as will be now explained. In 
the first, the stone A is laid in the dry; at the time of 
building the arch, B is laid in the same manner. After 
the joints of A have been filled, CC are set in the 
ordinary fashion, after the setting and the filling of the 
joints of KB. The stone D is built dry at the same time 
as CC, but its joints were filled forty-eight hours after 
the bedding of those stones. The strong black lines 
represent in both figures the filled-in joints. A in (6)— 
Fig. 8—is laid exactly as in (a), and B also, except that 
its joints were not filled until forty-eight hours after C 
was in place. D was built dry at the time the stones 
EE were being fixed, but the joints were not filled until 
the same period had elapsed after E E had been finally 
adjusted. The stones EE E were set in the usual 
manner, as soon as the joints of B had been made good. 
This method of building the arch has the disadvantage 
of causing a delay of once or twice forty-eight hours in 
the closing of each key, but as there are several arches 
always ready to undergo the operation, no discontinuity 
of work is necessarily entailed. 

The stones used in the backing were obtained from a 
variety of quarries, but those inténded for the soffit of 
the main arches, the archivolt, the cutwaters, the coping 
of the piers, and the pilasters of abutments, were brought 





from the quarries of Massangis in the district of Yonne. 
The have a crushing strength of 5°06 tons per square 
inch. For the rest of the structure, the products of the 
quarries of Massangis, Sénozan, Sadne-et-Loire; Saint- 
Florent, Cher; and Comblanchien, Céte d'Or, were 
utilised. All these bore a crushing force varying from 
3°81 to 6°98 tons. The ornamental work of the parapets 
is from Chauvigny, Vienne. All the face work is of 
ashlar masonry, together with that of the approach and 
wing walls, which are hammer dressed. 

A temporary bridge was erected on the down-stream 
side df the permanent structure. This bridge was placed 
10ft. above the top of the foundations, which altitude 
rendered it admirably suited for manipulating the com- 
pressed air operations, and building the piers and abut- 
ments, but it was too low to enable it to deal with the 
main arches and superstructure. In these circumstances 
a couple of electric travelling cranes were installed, and 
these raised all the materials needed to the upper level 
and transported them to their several sites. Portland 
cement mortar was employed exclusively for the main 
arches, but in the rest of the stone work hydraulic lime 
was substituted for the cement. 

The problem of striking the centres, the most import- 
ant of all in connection with bridges of the arch type, 
demanded very careful consideration. Primarily it had 
been proposed to strike the centres of all the arches 
simultaneously. But it was imperative to strike the first 
keyed arches after they had remained the necessary 
time—a minimum of two months—upon the centres, 
and also after the last arch had been closed, in order that 
the construction of the superstructure should be proceeded 
with, which it would have been extremely awkward to 
effect before that operation. Ultimately it was decided 
to strike partially, and in decreasing progression, the 
centres of two or three arches in succession to those to 


‘be completely closed, and preparations were made to 


carry out the process in a regular and systematic manner. 
It was ascertained, by means of diagrams, that the piers 
were in a state of secure equilibrium, and would con- 
tinue in that condition, provided that, after the striking of 
the arches, the two next were placed under pressure to 
the extent of } and 4, or 3 and 4, and the third, in order 
of rotation, remaining unstruck, and assumed not to 
exert any reaction. The striking of the centres of the 
first three arches was commenced six days after the closing 
of the seventh arch, the order of the numbering being 
from the right to the left bank. The period which had 
then elapsed since the keying of the respective arches 
was as follows, the duration of the period being expressed 
in days :—1-73, 2-63, 3-54, 4-24, 5-22, 6-12, 7-6. Some 
days previously to the slackening of the centres, the props 
from arches 1 to 6, which had been put up round the sand 
boxes as a precaution, in the event of their being 
damaged by a flood, were removed. Owing to the great 
number of sand boxes, the arches were taken in hand one 
at a time. 

The particulars relating to the release of the first five 
arches will be found in Table If. They are perfectly 
satisfactory, so far as regards the limits of the detlection, 
but the manipulatory details were long and tedious. The 
centres of arches 1-3 in the table were completely struck, 
but slackened only in 4 and 5. In columns 2 and 3 the 
figures represent days. 


TABLE II. 


Age of Deflection at crown. 


keyed 
arch. } 
| 


No. | Mean age of | 
of body of | 
arch. | stonework. | 





Down stream, 
inches, 


Up stream, 
inches, 





73 0-348 0-226 


63 


1 | 174 


1f4 0-276 0-252 


0-372 0-222 





| 
| 
210 54 | 


Rising at crown. 


284 — 0-102 — 0-022 


244 2: - 0-948 


The striking of the four last arches was commenced 
sixty-two days after the closing of the seventh arch, and, 
in order to accelerate its progress, an extra gang, making 
five in all, was put on. The movements of the piers and 
abutments indicated by the instruments were insignifi- 
cant, both in a horizontal and vertical sense, not exceed- 
ing fractions of millimetres. In the four arches the 
maximum deflection was 0°302, and the minimum 
0°084in. It may be remarked that the recorded deflec- 
tions are of very small dimensions, and will compare 
favourably with many other examples of arch bridges of 
similar span and cdrrelative proportions. 

This remarkable and handsome structure is the result, 
as stated in our contemporary Le Genie Civil, to which 
we are indebted for the description and illustrations of 
the present article, of the advice and co-operation of 
several highly competent professional men. The pre- 
liminary investigations and study of the project, includ- 
ing the sub-division of the waterway and the location of 
the piers, is the work of M. ‘Levesque, the present engi- 
neer-in-chief at Toulon. Since 1899 the ulterior disposi- 
tions of the design, and the éxecution of the work, has 
fallen to M. Legay, the departmental engineer at Orleans, 
assisted by M. Yévre, of the Ponts et Chaussées. Finally, 
M. Renardier, engineer-in-chief of the same institution, 
was the official in command during the erection of the 
bridge. MM. Dedeyn and Perchot are the contractors. 








Rattway CLuB.—The next meeting of the Railway Club will be 
held on February 12th at 92, Victoria-street, $.W., when Mr. 
R. E. Charlewood will read a paper entitled ‘‘ Dining Cars on 
British Railways: Their History and Importance,” 





LOS ANGELES WATER SUPPLY. 


WE have on one or two occasions mentioned the fact 
that Los Angeles in California had formulated a project 
for bringing a supply of fresh water into the city from a 
distance of over 200 miles. Such’ an extensive scheme 
could not, of course, be undertaken without very serious 
consideration, for the estimated amount to be spent in 
constructing the works is just over 23 million dollars—to 
be exact, 23,110,700 dols.—while a further sum of 
1,375,000 dols. will be needed for the acquisition of land 
and water rights and for legal expenses. The total 
amount involved is, therefore, 24,485,700 dols., say 
£4,800,000. 

We are now enabied to give our readers much further 
details regarding this daring proposal, but before we 
do so it may be of interest to consider for a moment 
the various circumstances which have led up to its being 
brought forward. In the first place, the city of Los 
Angeles has, of recent years, been growing very rapidly. 
Its population was in 1890—or sixteen years ago—only 
50,000. It is now 250,000. This is considered, by those 
qualified to judge, to be legitimate growth, and not to be 
the result of an ephemeral boom, the effects of which 
would pass away, leaving the city depopulated. The 
increase has taxed the water supply very severely. It is 
not possible, so it is said, to obtain an adequate quantity 
of water from any stream near by, and it is not considered 
wise to attempt tudraw upon the gravel beds of Southern 
California, as these are understood to be diminishing, besides 
being largely overtaxed at the present moment. The only 
other alternative to going a long distance away would 
be to appropriate some very highly cultivated districts, 
and to do away with several towns and villages, so as to 
obtain a watershed. The latter course was considered 
entirely out of the question. 

The matter, however, was not entirely determined 
upon on this basis alone. The calculated requirements 
of the city for the next twenty years, in addition to the 
already existing supplies, amount to rather over 32,000,000 
gallons a day as a maximum, this being for strictly 
domestic purposes alone. If a source could be obtained 
which would supply more than this, then any further 
quantity beyond the 82,000,000 gallons a day could be 
used for irrigating land close to the city, which, it is 
alleged, would become exceedingly fruitful if properly 
watered. After a good deal of consideration, the Owens 
River, which owes its origin to the snows on the Sierras, 
was chosen es the source of the new supply. This river 
has an estimated average daily flow of some 325,000,000 
gallons, which is ten times that of the Los Angeles Kiver, 
from which the present supply is obtained. ‘he water is 
of excellent quality, having, according to Mr. L. J. 
Stabler, the Professor of Chemistry at the University of 
Southern California, the following analysis :— 

Grains per gallon 

Sodium chloride sh vieasoy atl ised ww 2:10 

Sodium and potassium sulphate ... 
Sodium carbonate ... ieee aes 
Calcium carbonate... ... 
Magnesium carbonate ... 
Iron-alumina ... ... 
Silica ... 


2-21 
3-38 
4-66 
1-02 

*56 

«82 
14-75 

Mr. Stabler remarked, on reporting on this water, that 
it would be good for domestic purposes ; that it would be 
excellent for irrigation; that it would not form a bad 
scale in boilers, and that it would be fairly soft for laundry 
purposes. 

The water, therefore, besides being of high quality and 
suitable for all purpcses for which it is wished to emplov 
it, is ample in quantity. There is also a further 
advantage. The high - water Jin: of the proposed 
reservoir is some 3760ft. above the city level. It is 
estimated that as it passes down the water can be made 
to develop a large amount of power. The point or points 
at which this power would be available are some distance 
away from Los Angeles, Lut not too far for remunerative 
transmission, and it is not considered impossible that 
factories to use the power might be erected nearer the 
actual source. 

Having taken all these points in‘o consideration, the 
Water Commissioners of the city took upon themselves 
to buy secretly some 40 miles of property along the banks 
of the river, and a site on which to form a reservoir. 
When the transaction came up for ratification by the 
inhabitants it was consented to by 10,787 votes to 755, 
and accordingly bonds to the amount of 1,500,000 dols. 
were issued to pay the purchase money. 

Matters were in this condition when it was considered 
expedient to submit the szheme toa commission of experts 
before embarking upon it in its entirety. The original 
proposal is understood to have emanated from Mr. Frede- 
rick Eaton, at one time the city engineer of Los Angeles. 
It was put into shape, and the whole line surveyed and 
mapped out by Mr. William Mulholland, the chief engi- 
neer of the water department, working in conjunction 
with Mr. J. B. Lippincott, his principal assistant, who, 
further, made detailed estimates. The whole undertaking 
was then submitted for report to Mr. John R. Freeman, a 
water engineer well known both in this country and the 
United States; Mr. Frederic P. Stearns, of Boston; and 
Mr. James D. Schuyler, of Los Angeles. These gentlemen 
made a very thorough examination of all the circum- 
stances, and delivered their report at theend of last year. 
It is a very comprehensive document, and we cannot do 
more than briefly discuss a few of its leading features. 
The accompanying plan map, which we reproduce from 
our contemporary, the Engineering News, will render 
our remarks all the more readily understood. The route 
to be followed by the aqueduct is shown by a full black 
line. The intake may be observed near the point marked 
Black Rock Spring. The proposed reservoir is called 
Haiwee, and is distant some 60 miles from the intake. 
The canal joining the two will have a fall of about 1f'. 
per mile, and will have a commencing capacity of 
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378,000,000 gallons per day at the intake, and a capacity 
of 486,000,000 gallons per day where it joins the reser- 
voir, the idea of this being to take advantage of as much 
tlood water as is practicable, and to absorb the flow of 
certain streams met with on the way. 

From the reservoir to San Fernando Valley all types of 
conduit will be requisitioned, and, roughly speaking, the 
, following quantities of each will be required. 





, : Per 
Feet. Miles. pov 
Conduit, unlined canal. ..- 117,200 22-20 9-9 | 
Conduit, lined with rubble niasonry or 
conerete ... Sk Vince 868,700 164-53 72-7 
‘Tunnels, in rock . 96,295 18-24 8-1 
Tunnels, in earth | cen 53,370 =10-11 4°5 
sy phons of steel pipe crossing ‘eanyons.. 47,460 8-99 4-0 
steel flumes crossing shallow and narrow | 
depressions ms 9,510 1-80 0-8 | 
1,192,535 225-87 100-0 | 


These amounts may possibly be modified, but may be | 


taken as roughly approximating to the work which will 
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THE OWENS RIVER—LOS ANGELES ACQUEDUCT 


have to be carried out. Thus the report suggests in one 
case a saving of 20 miles, while in another it recommends 
a detour increasing the length by 21 miles. Then, too, 
it is proposed to substitute other works for some of the 
various lengths of steel flumes and pipes. 

The scheme of Messrs. Mulholland and Lippincott was 
based upon a flow of 400 cubic feet per second plus 
10 cubic feet per second for evaporation losses. In 
estimating the cost, the Commission added 5 per cent. 
to these figures, and made their calculations on a flow of 
430 cubic feet per second, or 232,200,000 gallons per 
twenty-four hours, 

The Haiwee reservoir, as suggested by Messrs. Mul- 
holland and Lippincott, was to have a capacity of 63,780 
acre feet. The Commissioners propose to raise the dams 





This will have the effect of reducing the fall on the intake 
canal by 10ft. and the total fall to 50ft. Two dams will 
be necessary, the larger of which will be 80ft. high, and 
have a top length of 900ft. Earth dams will be em- 
ployed. 

The Long Valley reservoir, in the head waters of the 
Owens River, is to have a capacity of 85,000,000,000 
gallons impounded by a dam 140ft. high. This reservoir 
is regarded by the Commissioners as essential to the 
scheme in order that the flow of the river may be properly 
regulated. The site suggested for the dam is excellent. 
The river has cut its way through volcanic rock, and, 
practically, any type of dam could be constructed there. 
It is recommended that this reservoir should be con- 
structed at an early date, but it is pointed out that it will 
not be required until it is necessary that the daily flow 
be kept up to the full amount of 430 cubic feet per minute. 
Hence its cost has not been included in the figures quoted 
| above. 

[t will be of interest, perhaps, if we show how the esti- 
mated figure of 23,110,700 dols. is made up. The division 
will be all the better understood if read in connection 
with the plan map. 











Dols. 

(1) Head works down to the Haiwee reservoir, 
S69 COA WOR 2.2 ake, sce sce ake > Re 
(2) The Haiwee reservoir .. 316,800 

(3) From the reservoir to Little ‘Lake, say 
154 miles... 481,800 

(4) From Little Lake to the south end of 

syphon crossing Indian Wells canyon, 
say 24-24 miles . 3,088,400 

(5) From Indian Wells to Red Rock summit, 
say 20 miles... . 914,600 

(6) Red Rock summit to. Antelope Valley, 
say 18-66 miles ... 2,760,900 

(7) Antelope Valley to Long Tunnel, my 
67-81 miles... . 3,076,000 
(8) Long Tunnel, say 4-74 miles |. 1,913,200 

(9) From Long Tunnel to San Fernando 
Valley, say 15-18 miles ... ... 1. ... 1,957,500 
18,221,300 
Constructio al railways, ES: 1,150,000 
Cement mill we 300,000 
Temporary water supply me 300,000 
Fencing, Xe. . 125,000 
Contingencies 3,014,400 
23,110,700 


It will be noticed that the relative cost of the various 
sections of the conduit vary considerably. The reason 
for this, of course, is the different nature of the ground 
traversed. Thus from the head works to the Haiwee 
reservoir the estimated cost work out at 11°85 dols. per 
foot run. Here there will be 115,400ft. run of unlined 
canal, and 198,500ft. of masonry lined canal. In the 
third section the estimated ccst per foot run works out 
at only 5°90 dols. In this the canal is to be lined 
throughout, and is to be covered where the drainage of 
the country requires to be passed over it. In the fourth 
section the estimated cost per foot run is 24°14 dols—the 
most expensive hitherto. The reason for this is that 
there will be 27,220ft. of tunnels, 85,000ft. of conduit 
lined with masonry and covered throughout, and 15,715ft. 
of syphon pipes. The next division—No. 5—is, on the 
other hand, comparatively easy, and it is estimated that 
it will cost 8°63 dols. per foot run. In this there are to 
be 102,250ft. of conduit, including 3000ft. of deep cutting 
—some 20ft. deeper than the normal—on Red Rock 
summit; 1050ft. of steel flumes, and 2700ft. of syphon 
pipes. The next section—No. 6—is the most expen- 
sive on the line. It works out to 28°00 dols. 
per foot run. This is largely accounted for by 
the fact that there are 41,700ft. of tunnels, in addition 
to 11,628ft. of syphon pipes, 39,272ft. of conduit lined 
with concrete, and 6000ft. of flume. 

Section No. VII., which is 67°81 miles in length, works 
out at an estimated cost of 8°56 dols. per foot. There 
are 353,485ft. of conduit lined with concrete, 3970ft. of 
syphon pipes, 1270ft. of steel flume, and 475ft. of tunnel. 
Section VIII. is all in tunnel, the length from portal to 
portal being 25,000ft. It is estimated to cost as an 
average 75°33 dols. per foot run. Section IX. is again 
difficult, and it is calculated that the cost per foot run 
will be 24°45 dols. In it there are to be 55,270ft. of 
tunnel in earth or sandstone, 9440ft. of conduit, 2240ft. 
of flume, and 13,200ft. of syphons. 

The report states that the figures in the estimate 
“are based on the assumption that the work will be 
done on a business basis, unaffected by politics, and 
with able and honest men in charge of all departments 
of the work.” An allowance has been “for the extra 
cost of the work on an eight-hour basis, as compared 
with the ten-hour basis, on which most of the large engi- 
neering works have been constructed, whose cost data are 
available.” In the opinion of the Commissioners five 
years is the least time in which the works could be 
completed, so that water from the Owens River could be 
delivered in the San Fernando Valley. 

There are three places along the conduit line, the Com- 
missioners point out, where power might be developed. 
The most important of these is 45 miles from Los Angeles. 
Here there is an available head of 1500ft. This it would 
probably be found advisable to divide into two falls, one 
of 1060ft. and the other of 415ft. Another place is 
actually in the San Fernando Valley. Here a fall of 
215ft..might be obtained. At Little Lake, 150 miles from 
Los Angeles, theré is another fall where the available 
head of 270ft. might be obtained. With an average flow 
of 400 cubic feet per second, it is calculated that, deduct- 
ing losses in generation and transmission, as much as 
49,000 horse-power could be continuously delivered in 
Los Angeles. 

Summing up their report,-the Commissioners say that 
they are of opinion that the project is in every way 
feasible, and involves no insuperable engineering diffi- 
culties. Further, they are of opinion that an amount 
representing 400 cubic feet per second can-be delivered 





say, 24,500,000dols. In brief, they find “the project 
admirable in conception and outline, and full of promise 
for the continued prosperity of Los Angeles.” 
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DMITRI IVANOVITCE MENDELEEFF. 


THe great Russian chemist, Dmitri Ivanovitch 
Mendeléeff, died in St. Petersburg on the 2nd inst. at the 
age of 73. Professor Mendeléeff may well be ranked 
among the foremost chemists and scientists of his time, 
and it is not too much to say that his name was esteemed 
and revered throughout the civilised world. He was 
well known in this country, and as long ago as 1882 he 
was, together with Lothar Meyer, awarded the Davy 
Medal of the Royal Society, for researches on the periodic 
clssification of elements. To this we shall reier later 
on. In 1892 he was made a foreign member of the Royal 
Society—a distinction to which none but the foremost 
among scientists attain. In 1889 he gave the Faraday 
Lecture before the Chemical Society of London, and in 
1905 was honoured by the Royal Society with the Copley 
Medal. Such is a brief record of the recognition of his 
abilities shown by this country, and brilliant though it is, 
it cannot be considered in any way to go beyond what 
he deserved. 

Mendeléef was the youngest of a large family, and was 
born ‘in February, 1834, at Tobolsk. Here he obtained 
his primary education, afterwards studying natural 
svience at the University of St. Petersburg, taking his 
degree in 1856. After having taught for some time at 
Simferopol in the Crimea, and at Odessa, he went at the 
age of twenty-six to Heidelberg, where he set up in 
business as an analytical chemist. He was not long 
there, however, but returned to St. Petersburg in order to 
become Professor of Chemistry at the Technological 
Institute. Three years after accepting this post he was 
offered the Chair of Chemistry at the St. Petersburg 
University, he being then about thirty years of age. 

Perhaps Mendeléeff’s name will in future be best 
remembered by reason of his enunciation of what is 
termed the periodic law of elements. As early as 1869 
he made a communication to the Russian Chemical 
Society. In this he pointed out how that the chemical 
elements, if arranged in order of their atomic weights, 
show a periodicity of properties, and form a series of groups 
which possess more or less distinctive characteristics. 
This subject he followed up much more systematically 
and scientifically than had ever been done before. Others 
had previously noticed that there were a certain number 
of coincidences of the kind, but there were so many 
exceptions that it was by no means looked upon in the 
light of a law, and it remained for Mendeléeff to have the 
courage to surmise that the atomic weights of those 
substances which did not conform to the “law” had been 
wrongly ascertained. His surmises were subsequently 
proved to be correct, and his law established. An additional 
result to the correction of certain atomic weights was the 
prediction of undiscovered elements. The existence of 
three of these he definitely indicated. He found three 
blanks in his table which manifestly should be filled, and 
he foretold the existence of three undiscovered elements, 
to which he gave the provisional names of eka-boron, 
eka aluminium, and eka-silicon. Not only this, but he 
set out in detail the attributes which should belong to 
these elements. His prophecy, which was made in 1871, 
was found to be wonderfully accurate. Four years later 
one of the missing elements was discovered by Lecocq de 
Bois Baudran, who called it gallium. Five years after- 
wards Nilson found another in scandium, and in 1886 
Clemens Winkler discovered the third, and called it 
germanium. These elements not only fitted correctly 
into the position assigned to them by Mendeléeff, but 
approximated very closely in their properties to those 
which he had assigned to them. Still later in history the 
rare gas elements, argon, helium, neon, krypton, &c., have 
found correct places in the table. 

Taking his process of deduction still further, Mende- 
léeff suggested that what is known as the ether might 
consist of an absolutely inert gas of an atomic weight very 
greatly less than that of hydrogen. He could not sub- 
scribe to the theory that the ether had no weight, and 
was imponderable, but he suggested that the majority, 
at all events, of observed phenomena were compatible 
with the existence of such a gas as he had indicated, 
which gas would possess such penetrative power that 
it could | pass with ease through any other substance, and 
pervade it thoroughly. 

The study of the periodic law and the various investi- 
gations to which it naturally led, though, as we have said, 
the work by which he will always be “best known, by no 
means constituted his only sphere of labour. Indeed, his 
field of investigation and research was particularly wide. 
He was greatly interested in the researches at low tem- 
peratures. He carried out many investigations regarding 
the behaviour of gases under varying pressures and tem- 
peratures. He was the author of numerous works on 
chemical subjects, among these being “ Principles of 
Chemistry,” 1870; “ Naphtha Production in America and 
the Caucasus,” 1877; and “ The Investigation of Solutions 
from their Specific Gravity,” 1887. His attention was by 
no means entirely confined to theoretical studies ; indeed, 
he was constantly at work suggesting means of utilising 
the products of his country and of improving her manu- 
factures. He was also for some time engaged in ex- 
perimenting with smokeless powders for the Russian 
Government. 








As an outcome of the inability of the manufacturers 
and traders of the North Staffordshire pottery dis‘ rict to obtain 
concessions and satisfactory terms from the railway companies, 
negotiations have been made by the traders for a company to 
establish aservice of steam motor wagons for the benefit of the 








by 10ft. and to bring up the storage to 82,350 acre feet. 


in the San Fernando Valley at the cost named above— 


district, in competition with the railway and canal companies, 
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THE ESSEN STEEL WORKS 





Fig. 1—HYDRAULIC SHEARS 


THE KRUPP WORKS. 
No. I. 
THE famous Krupp Works, like most of the great 
industrial establishwents, started from very humble 
beginnings. Little by little, guided by genius and aided 


’ 
| 


by circumstance, they increased until now they are the | 


largest enterprise of the kind of all Germany, and taken 
together, perhaps, of the whole world. ‘they are not 


works, gathered under the controlling power of a single 
hand. 

The entire 
groups :— 


works are made up of five different 


(1) The Essen Steel Works, with the proving grounds | 


of Meppen and Tangerhiitte; the Ironworks Miilhofener- 


| 
| 
| 


hiitte, with its four blast furnaces; Hermannshiitte, with | 


its three blast furnaces; and Saynerhiitte, with its 
mines, iron mines, &c. 
&. (2) The Friedrich-Alfred Tronworks in Rheinhausen. 
(3) The Steel Works at Annen. 
44) The Gruson Works at Magdeburg-Buckau.' 
(5) The Shipyard Germania, at Kiel. 








Fig. 3—5000-TON HYDRAULIC FORGING PRESS 


These works, the sole proprietor of which was Fried- 
rich Alfred Krupp, who died on November 22nd, 1902, 


coal | 


| 





Fig. 2- 


aggregate power of 254,400 kilos.; 74 hydraulic presses ; 
356 stationary steam boilers; 532 steam engines from 2 
to 3500 horse-power, giving a total of 55,250 horse-power ; 
1197 electro-motors of 17,809 aggregate horse-power; 
684 cranes of power varying between 400 kilos. and 
15v,000 kilos., and having a total lifting capacity ot 
6,842,850 kilos. 

‘I'he trattic between the various divisions is facilitated 


only remarkable for their vastness, but also as an | by 45 miles of normal gauge railway and 85 wiles of 


example of the rational working of a whole series of | 
5 | rlages. 


| fifty trains. 


narrow gauge line, with 46 locomotives, and 2066 car- 
The daily arrivals and forwardings require over 
Lhe establishments are equipped with 
21 telegraphic stations, 37 Morse instruments, and abou 
50 miles of wire. There are, in addition, 500 telephone 
stations with about 300 miles of line wire. 

In 1906 the total output of the coal mines was about 
2,000,000 tons, and the pits employed over 90U0 people. 
Lhe iron mines are 37 in number, and occupy 392U men. 
The total output of iron ore last year amounted to about 
676,000 tons. The coal and coke consumption of all the 
establishments for 1905 amounted to 2,019,392 tons. 
For the water supply there are four independent installa- 


| tions, viz., two pumping stations on the bank of the river 


| Ruhr, one central waterworks, and a well supplying 


yearly about 15,600,000 cubic metres of water. The 


| electric equipment includes three power plants, with 
| three engine-rooms, two sub-stations, and 763 electric 


became at his death the property of his eldest daughter | 
Bertha, but according to the wishes of Herr Krupp, a | 


company was floated on the Ist of July, 1908, as a limited | 
| alloys of steel with tungsten, nickel, chromium, molyb- 


| denum, &c., are produced for particular purposes. 


liability company, the shares of which, however, remained 
in the hands of the heiress. The share capital of the 
Krupp firm amounts to M. 180,000,000. The direction 
is entrusted to a board of eleven managers, ten of whom 


live at Essen, and the other at Magdeburg. The number | a total superficial area of 18,437 square metres. 


of persons employed in the establishments on the Ist 
of January last was above 65,000, including 5700 engineers 
and clerks. Of these people 36,000 nearly belonged to 
the Essen branch. 

The sixty departments of the Essen group cover an 


motors, absorbing current to the amount of about 
10,000,000 kilowatt-hours yearly. 

The oldest speciality of the Essen steel factory is the 
manufacture of crucible cast steel, the largest blocks of 
which attuin a weight of 85 tons. The raw materials 


| are all exclusively produced in the firm’s own works. 


The steel works use about 2900 crucibles daily, and 
these are entirely produced in their own crucible mant- 
factories. 

The factory uses crucible cast steel in connection with 
all such products as require perfect working security, as 
a sine quad non, 7.e., more especially for guns, small arms, 
armour-piercing shells, &c.; and also for all construc- 
tional parts of locomotives, large industrial machines, 
marine engines, winding engines, and large rolls for 
armour plate rolling mills. It is also used for all such 
parts in which a minimum of wear and tear is desirable, 
and which, at the same time, demand the greatest pos- 
sible safety against breakage, such as tires and axles for 
locomotives, tenders, and cars; for hardened rolls fo: 
gold and silver; for dies of various kinds, &c. 

The Siemens-Martin steel produced in the works is 
used for the various requirements of shipbuilding, such as 
plate and angle iron; for the armouring of war vessels ; 
for projectiles, gun-carriage parts, boiler plates, railway 
car axles, tires, springs, wire, and the like. 

A special branch of manufacture of the works is the 
production of puddled steel, which, though mainly used 
at the works themselves’ as raw material for crucible 
steel, is also furnished for the market to serve special 
purposes, ¢.g., the manufacture of tires for artillery car- 
riages, which are much exposed to wear and tear. There 
is a good demand for it abroad, where it is sold under the | 
name of Milano and Bamboo steel, for the manufacture 
of tools. 

The Bessemer steel produced at the works is especially 
used as a material for the permanent way of railroads, 
such as rails, fish-plates, &c., and also enters the market 
in the shape of bars for the manufacture of tools, springs, 
and the like. Besides the grades of steel mentioned, 


The crucible steel foundry, called Schwetzbau, is one 
of the oldest shops of the Essen Steel Works. It covers 
The | 


length of the building is 210 m. and its breadth 69 m. | 


Crucible steel is the chief product of this shop, which is 


| equipped with 18 furnaces for heating the crucibles, | 


| 17 melting furnaces, and 68 gas producers. 


Ingots can | 


| be made up to 85 tons in weight, as we have already said. 
area of about 1000 acres. They included, at the beginning | The casting of an ingot of 80 tons weight requires the | 
of this year:—65700 machine tools and other workshop | contents of 1768 crucibles manipulated by some 490 men. | 
machines; 21 rolling mills; 165 steam hammers of an | The time required for the casting is about 80 minutes. 


50-TON STEAM HAMN.ER—FRITZ 


The shops are served by four cranes with a total capacity 
of 173 tons: One of these, which is electrically worked, 
has a capacity of 8) tons. The crucibles are made in an 
annexe to this building. 

The open-hearth steel shop No. III.—see Fig. 13, page 138 
—has three Martin furnaces which produce basic steel and 
homogeneous iron for steel castings. The shop contains 
nine core-drying ovens and the necessary mills and 
mixers for the moulding sand. There are 10 cranes with 
a total lifting capacity of 80 tons. The Essen Works 
contain altogether five open-hearth steel shops. No. I. is 
confined to work which is similar to that carried on in 
No. III. Nos. IJ. and V. produce ingots and blooms for 
plates and forgings. Shop No. IV. is principally used for 
the manufacture of armour plates. No. V.—Fig. 14, 
page 138—is the most recent. The characteristic 
feature of this shop is that the level of the furnace 
beds is above the level of the floor of the shop. The ten 
furnaces} of this shop have capacities of from 25 to 
30 tons., The whole of the Martin furnaces_in the works 





Fig. 4-BENDING AN ARMOUR PLATE 


—and there are thirty-five of them—have a total capacity 
of 625 tons. The shops together cover a superficial area 
of more than 32,000 square metres. The dressing of the 
castings made in shop No. III. is carried out in an annexe 
of thisshop. The principal work in this shop consists of 
the centres of wheels for locomotives and wagons. The 
shearing machine shown in Fig. 1 can deal with cold 
plates up to 7cm. in thickness. The water pressure 
necessary is 600 atmospheres—say 8800 lb.—on the 
square inch. This is obtained by an intensifier which is 
connected to piping containing water under a pressure of 
50 atmospheres—say, 735 lb. 

The most powerful steam hammer in the works is 
that which is called Fritz—see Fig. 2. It was erected 
in 1860, and has a length of stroke of 3:2m. and a 
striking mass weighing 50 tons. The second largest is 
called Max, which has a striking mass weighing 20 tons 
and a length of stroke of 8m. These two hammers are 
used for forging big guns, crank axles, &c. 

There is a 5000-ton hydraulic forging press, which is 
shown in Fig. 3 operating on an ingot of crucible steel, 
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This ingot ‘was eventually forged into a shaft 45 m. 
long, the process requiring 22 heats and occupying 
62 hours. In the same shop there is a forging press of 
2,000 tons capacity. For the bending of armour plates 
there are, among others, two presses of 7000 tons 
capacity. Fig. 4 shows one of these presses at work. 
Machine Shop No. VIII., shown in Fig. 6, is the 
largest and most important shop of its kind in the works. 
It was started to work in 1901. It is 104m. long 
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Fig. 9—-ORDONANCE SHOP, No 


and 47m. wide. It contains 79 machine tools, 
among which there is a lathe capable of taking in work 
np to 45 m. long. All the tools are driven by electricity, 
either separately or in groups. 

Fig. 11, page 138, shows the casting of an ingot for an 
armour plate. 
tons, suspended from a 75-ton crane, are shown pouring 
the steel into the mould) Figi 19 aliaws tlie folilng of an 


ber g ua io vee 


Two ladles, each having a capacity of 40 | 
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armour plate. The rolling me worked by a reversible | 
engine of 8,700 horse-power. The rolls have a length of 
4m., a diameter of 1°2 metres, and can take in| 
ingots up to 1°3m. in thickness; a large horizontal 
lathe is shown at work in Fig. 5. This particular lathe, | 
which is represented working on a nickel steel cupola | 
destined for a coast defence fort, and weighing 52 tons, | 
is employed for large work of this kind and for live roller | 
rings, turning plates, &c. 
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in Fig. 9—is principally ‘used for the manufacture of 
field guns, howitzers, &c., bnt its 181 machine tools are 
some of them suitable for medium-sized guns. 

The central bay of Mechanical Shop No. IV.—see 
Fig. 10—is used for the erection of turrets, for marine 
or shore work, up to the largest dimensions. With this 
object it is equipped with two wells, one of them 6°3 m. 
in diameter and 14 m. deep, and the other 4°64 m. in 
diameter and 9°61 m. deep. There are three overhead 


Fig. 6—MACHINE SHOP, 


Vil. 


The Ordnance Shop No. II.—shown in Fig. 7—is 
equipped with lathes and other machines for boring and 
machining the liners and jackets of guns of the largest 
calibre. Ordnance Shop No. V.—see Fig. 8—is provided 
with tools for the finishing, &c., df guns of large calibre, 
the tools comprising those for rifling, polishing, kc. The 
| two overhead cranes in this shop have each of them a 

gapacity of 75 ten’, Ordfianea Shop No, ViT=shown 


Fig. 10O—CENTRE BAY OF MACHINE SHOP, No. 


IV. 


cranes, two of 50 tons and one of 15 tons. All are 
electrically worked, and they travel at a height of 18 m. 
from the shop floor. This building has two lateral 
annexes, and three floors, and an annexe at the end con- 
tains tools for the manufacture of guns of small calibre, 
and for the mounting of the hydraulic and electrie 
installations of the turrets. > few - 

| tn the projectile shop there are an Hany as 6R4 


c 
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machines, with, approximately 6} miles of belting. In 
the annexes of this building there are rooms for the 
inspection and painting of the projectiles. 








THE TRUST MOVEMENT IN GERMANY. 


THE events proceeding in the industrial districts of 
Germany at the present time cannot fail to engage the 
attention of British firms and others interested, seeing 
that they tend to show that the idea for the constitution 
of trusts is -becoming- firmly rooted in that country. 
Doubts on the question have been raised in respect of the 
coal, iron ore, and iron and steel trades on former occa- 
sions, because it is inadvisable to jump to any hasty 
conclusions on such an important subject as the 
importation into Germany of the American trust system 
on a smaller scale, although the German newspapers 
refer to the developments as being of the trust character. 
Organisations for the regulation of the production and 
sale of coal and iron and steel—as is already only too 
well known both by British exporters of these commodi- 
ties and by those who dispose of a part of their iron and 
steel production in the home market—have existed in the 
Fatherland for a number of years. These combinations 
assume the title of syndicates, and their success, generally 
speaking, is based upon the possession of a highly pro- 
tected home market that ensures very profitable prices 
for a large portion of the output, whilst the balance is 
available for placing upon external markets at the par- 
ticular prices which guarantee a sale according to the 
condition of trade for the time being. Even if such a 
policy were advisable, it would manifestly be impossible 
to adopt itin the iron and steel industries in the United 
Kingdom, owing to the fact that under existing fiscal 
circumstances our home prices, to say nothing of export 
quotations, are determined by those at which foreign 
material is offered for deiivery in this country by pro- 
tected nations. In this connection it is important to 
note that the hold on the export trade, notwithstanding 
the brisk business in foreign inland markets, has merely 
been slackened by our competitors, but not abandoned, 
and there is no intention on their part of renouncing it. 

The policy of syndicates, which allows of business 
being conducted on the lines: briefly set forth above, in 
no way affects or alters the financial independence of 
the constituent coal mines, or iron and steel works, 
which remain completely separate undertakings, and are 
only bound by the peried for which the combinations 
have been estabiished. But it is possible to conceive a 
time when the syndicates may come to an end as a 
consequence of internal disputes and dissentions, and 
the inability to renew the combinations; and it is in 
order to provide against such a contingency that the 
idea of forming small trusts or the amalgamation of 
works has been evolved and is being carried into effect. 
At one time it was thought that the threat of the German 
Government to initiate legislation in regard to syndicates 
would result in the constitution of trusts, but the idea of 
legal restrictions has been dropped during the past year 
aad a-half of unprecedented prosperity, and the principal 
cause of trusts now lies in the preparations made by large 
undertakings, so as to be ready for any emerge::cy if the 
most important syndicates should collapse. The German- 
Luxemburg Mining Company, which probably started 
the movement by the acquisition of two important 
syndicated coal mines, only has an allotment of 290,000 
tons in the Steel Syndicate. But it has been the decision 
of the Reichs-Gericht in its favour that has produced an 
upheaval in the Westphalian Coal Syndicate that will 
have far-reaching consequences, because it has freed the 
purchaser from the liability to continue the financial levy 
to the Coal Syndicate in so far as concerns the mining 
company’sown consumption of coal. The decision of the 
Highest Court also absolves other iron and steel works 
which may acquire syndicated coal mines from the 
payment of such contributions, in addition to those 
works whose own consumption was exempted on the 
formation of the syndicate. In view of this fact the 
Pheenix Steel Works Company, of Ruhrort, which recently 
took over the undertaking of the Hoerde Verein, and now 
heads the list of the Steel Syndicate with an annual 
allotment of 1,200,000 tons, now absorbing the Nordstern 
Colliery Company with a production of over 3,000,000 
tons per annum by increasing the total loan and share 
capital to £6,800,000. A third case relates to the 
amalgamation of the Rothe Erde Iron and Steel Works 
Company, of Aix-la-Chapelle, and the Schalke Mining 
Company with the Gelsenkirchen Coal Company, the 
capital being £6,000,000; whilst a fourth is to be found in 
the fusion of the Eschweiler Mining Association and the 
Vereinigungs Gesellschaft in the Wurm district. 

It is undoubtedly the case that the erection of such 
large combinations partakes of the nature of trusts, 
especially having regard to the large amount of capital 
involved in each undertaking, and the main cause of their 
formation seems to be reasonable from the German point 
of view. In the first place, the Westphalian Coal Syndi- 
cate, although bound until the end of 1915 under the 
existing agreement, has no certainty of being continued 
until that time, owing to the differences which exist 
between the mere coal-owning constituents and those 
which also own iron and steel works, and which have 
become accentuated by the recent judgment of the 
Reichs-Gericht. Indeed, some of the mere coalowners 
have decided to test the validity of the agreement, as they 
declare that they entered into it in ignorance in view of 
the interpretation placed upon it by the Highest Court ; 
and the association of additional pits with iron and steel 
works, as previously mentioned, has aggravated the 
position by enlarging the number of preferential con- 
stituents, and at the same time weakened the status of 
the mere coal-owning members of the syndicate. Thus 
the fate of the Coal Syndicate, notwithstanding that the 
agreement has nominally eight years to run, stands in 
the balance. The position of the Steel Syndicate is also 





by no means certain, as several months’ negotiations 
have failed to bring about a renewal of the existing 
agreement, which terminates at the end of next June, 
and the advance of the Phoenix Works Company to the 
first place from the tonnage point of view will merely 
stimulate further amalgamations in the nearfuture. The 
Pheenix combination has consequently outstripped the 
trust known as the Gewerkschaft Deutscher Kaiser and 
Thyssen and Co., with its allotment of 950,000 tons of 
steel per annum, and also the Krupp Company with 
890,000 tons of raw steel to its credit. All these move- 
ments tend in the direction of the consolidation of the 
greater portion of the coal and iron trade in the hands 
of a comparatively small number of undertakings which 
are self-contained units, which are ready for any emer- 
gency in the event of the collapse of the principal 
syndicates, and which are also not affected by Govern- 
ment attempts to extend the State ownership of coal 
mines and obtain an influence in the affairs of the Coal 
Syndicate. These small trusts represent the beginning, 
and it would not be surprising if they were to develop in 
the course of the next two or three years. 








THE BIRTH OF AN ISLAND. 
By a FELLOW OF THE GEOLOGICAL SOCIETY. 

Voucanic and kindred phenomena have recently taken 
place on so grand a scale that minor occurrences are 
likely to be overlooked. We read of earthquakes which 
destroy San Francisco, Valparaiso, and Jamaica, of the 
recrudescence of plutonic activity at Vesuvius, and rest 
content ; but the significance of a movement of the earth’s 
crust or of a volcanic eruption is not to be measured by 
its magnitude. To the geologist every such occurrence, 
even on the smallest scale, is fraught with interest. 

It was announced on January 30th, that on December 
14th a new island appeared in the sea off the Arakan 
coast, its exact position being 19° 0’ 30” N. and 93° 24' 15" E. 


-It is 54 miles from Beacon Island, where a party of 


workmen, employed on the construction of a new light- 
house, were alarmed by a series of loud indescribable 
noises on the night of December 14th. To add to their 
alarm, a wave from 6ft. to 8ft. high broke over the island, 
which is only 30ft. above sea-level. This wave, apparently, 
was caused by the eruption. On the following morning 
they were astonished to see land at some distance where 
formerly nothing but water had been visible. Visiting 
this land a week later, they found a circular island 300it. 
in diameter, composed of soft grey mud or clay, rising at 
the summit to some 15ft. from sea-level. The depth of 
the surrounding water is 12 fathoms. Above high-water 
mark the soil was found to be rapidly hardening into 
rock on the surfaces, but was quite soft and hot below. 
It is interesting to learn that the island off Cheduba, 
some nine miles to the north-west, has several mud 
volcanoes upon it, some said to be active ; and it is reported 
that there is a great deal of crude petroleum existing in 
the vicinity. 

This occurrence illustrates a fact with which the 
geologist has long been familiar, namely, that submarine 
voleanoes occupy a very important place in the history of 
the earth’s crust. Itis well known that many islands, 
now deep hidden in tropical verdure, are the creation of 
voleanic activity. Though the forces which brought their 
rocks and lavas to the surface of the ocean are long since 
quiescent, they remain silent witnesses to the fact that 
volcanic action does not show itself only on the surface 
of the land. The lonely island of St. Paul, lying in the 
Indian Ocean, more than 2000 miles from the nearest land, 
is anotable example of the summit of a voleanic moun- 
tain rising to the sea level in mid-ocean. Its circular 
crater, broken down on the north-east side, is filled with 
water, having a depth of 30 fathoms. Many sub- 
marine eruptions have also taken place within his- 
toric times in the Mediterranean. The most noted 
of these occurred in the year 1831, whén a new 
voleanic ‘ island—Graham’s Island—was thrown up, 
with large quantities of steam and showers of scorie, 
between Sicily and the coast of Africa. It grew to the 
height of 200ft. or more above the sea level, having a 
circumference of three miles ; but on the cessation of the 
eruptions it was attacked by the waves, and was soon 
demolished, leaving only a shoal to mark its site. The 
history of an island which was thrown up off the west 
coast of Iceland, as outlined by Sir Archibald Geikie in 
his “ Text-book of Geology,” is the most wonderful of all. 
In the early summer of 1783 a volcanic eruption took 
place about 30 miles from Cape Reykjanaes, on the west 
coast of Iceland. An island was built up from which fire 
and smoke continued to issue, but in less than a year 
the waves had washed the loose pumice away, leaving a 
submerged reef from five to 30 fathoms below sea level. 
This was evidently the precursor of a far more awful 
cataclysm, namely, the great eruption of Skaptar Jékull, 
in Iceland, which is situated 200 miles from the scene of 
the submarine outburst. Seeing that the Skaptar Jékull 
eruption produced a mass of molten lava which surpassed 
in magnitude the bulk of Mont Blanc, it is not surprising 
that premonitory symptoms were noticeable. A century 
afterwards another submarine eruption took place at the 
same spot, the products being, as before, washed away 
by the sea. 

We have said enough to show that while the submarine 
volcano sometimes produces an island of lasting stability, 
the friable nature of the materials which reach the sur- 
face of the ocean lays them open to the devastating action 
of wind and wave. 

We should not, therefore, be surprised to learn, before 
the lapse of many months, that the new island near 
Rangoon has appeared only to disappear. The offspring 
of a violent outburst, it probably lacks that stability which 
is necessary to withstand the raging storms of a tropical 
sea. It may be of interest to conclude this notice by a 
mention of the fact that the appearance or disappearance 
of a volcanic island once caught the poetic fancy of Mr, 





Bret Harte. In graceful language he described a certain 
island which was discovered by Mr. Seward :— 


‘* Very fair and full of promise 
Lay the island of St. Thomas: 
Ocean o'er its reefs and bars 
Hid ivs elemental scars ; 
Groves of cocoanut and guava 
Grew above its fields of lava. 
So the gem of the Antilles— 
‘Isles of Eden’ where no ill is— 
Like a great green turtle slumbered 
On the sea that it encumbered. 
Then said William Henry Seward, 
As he cast his eye to leeward, 
‘Quite important to our commerce 
Is this island of St. Thomas.,’” 


After describing how the elements conspired together 
to work destruction and “make things lively at St. 
Thomas,” he proceeded :— 


** Till one morn, when Mr. Seward 
Cast his weather eye to leeward, 
There was not an inch of dry land 
Left to mark his recent island. 
Not a flagstaff or a sentry, 

Not a wharf or port of entry, 
Only—to cut matters shorter— 
Just a patch of muddy water 
In the open ocean lying, 

And a gull about it flying!” 








PETROL ELECTRIC MOTOR OMNIBUSES. 


THE discussion upon the combined petrol electric system of 
power transmission for motor vehicles, which was described 
at a recent meeting of the Society of Motor Omnibus 
Engineers, gave the authors an opportunity of supplying 
further particulars of their ingenious system of working with 
polyphase alternating currents, and also enabled them to 
produce figures and facts obtained from practical tests, which 
will go a long way to satisfy its critics. Hitherto all attempts 
to provide a combined system have utilised continuous 
current apparatus which has been untrustworthy, commutator 
and brush troubles being frequently met with. On the other 
hand, the polyphase alternating current induction motor has 
@ more powerful starting torque, and commutators and 
brushes do not form parts of its anatomy. In answer to 
questions asked by speakers in the discussion, Mr. Durtnall 
said that the tctal weight of the complete electrical equip- 
ment, including alternator, exciter, and motor, with field 
switch, was about 114 cwt. The voltage when running on 
the level was never more than about thirty, and on a hill 
about eighty. As to efficiency, independent tests had been 
taken with a 42 h.p. continuous current stationary 
motor, with a known efficiency of 82 per cent. .The efficiency 
of the electrical transmission, including exciting current, was, 
when running on a slow speed, such as climbing a hill at 
4-65 m.p.h., and with the motor developing 32:8 b.h.p. at 
800 r.p.m., 66:5 per cent., and represented a reduction in 
speed of 61:2 per cent. The polyphase induction motor 
with a water-cooled brake pulley gave 21°8 b.h.p. at 310 
r.p.m., with a pull on the outside of the brake pulley of 
400lb. After stopping and anchoring the rotor shaft with 
a chain attached to a spring gauge at the end of a 48in. 
lever, the gauge registered 1081b., or 4321b. feet starting 
torque. When running on top electrical speed, such as start- 
ing or stopping in crowded traffic, with a speed of 105 m.ph., 
the prime mover gave 36°9 b.h.p. at 800 r.p.m.; the poly- 
phase induction motor with water-cooled brake-pulley gave 
25°6 b.h.p., at 700 r.p.m., with a pull on the brake pulley of 
2541b. The efficiency was 69°5 per @ent., representing 12°6 
per cent. reduction in speed. With the rotor anchored, the 
starting torque was 46 lb. on a 48in. lever, or 192 1b. feet 
starting torque. When running at 12m.p.h, on direct 
drive, including exciting current, which was about 450 
watts, when transmitting full power, the efficiency was 97 
per cent. 

The appearance of an omnibus working under ordinary 
commercial conditions will be awaited with much interest. 








Tue value of superheated steam in locomotive service 
is to be investigated by Professor W. F. M. Goss, of Purdue Uni- 
versity, under a special grant of £600 a year for four years from 
the Carnegie Institution. This is the second grant to Professor 
Goss for investigations in locomotive engineering. The work is 
to be carried on in connection with the regular studies of the Pur- 
due Locomotive Laboratory, supplementing the resources of the 
laboratory as derived in other ways. 


THe Dancgrous Hoopep VaNn.—The attention of the Motor 
Union has been drawn to the danger that lies in the use of covered 
vehicles which are so constructed that the driver cannot see the 
overtaking traffic. The matter has been discussed by the High- 
ways Protection Committee of the Motor Union, and it has been 
decided to take concerted action in the matter, and possibly 
approach the Home-office hy a deputation. The Union is therefore 
circularising its affiliated Clubs asking—(1) If there is a by-law in 
force in their respective districts prohibiting the use of vehicles 
so constructed that the drivers cannot see the overtaking traffic. 
(2) For particulars of any accidents which occurred in their several 
districts, by reason of the use of hooded vans during 1906. (3) 
Whether the Club considers that any useful purpose would be 
served if the Local Council were asked to adopt a by-law similar 
to the one in operation in London. Any person who is interested 
in this matter, and is ina position to furnish information, is invited 
to communicate with the Secretary of the Motor Union, Mr. Rees 
Jeffreys, at 1, Albemarle-street, London, W. 


THE RoyaAL AGRICULTURAL SocrETY OF ENGLAND.—The prize 
list and regulations for the Royal Agricultural Soviety’s Show for 
1907 have just been issued. . The show will be held at Lincoln from 
Tuesday, 25th June, toSaturday, 29thJune. The total value of the 
prizes offered amounts to £8366. In that section of the show 
which will be of interest to engineers there will be a series of trials 
of swath turners and side delivery rakes. These trials are to be 
held in the neigh ood of Lincoln, about the third week in 
June. They will b@ made so far as practicable under similar 
conditions as would rule in the use of the machine in ordinary 
work on a farm, and will be conducted on ridge and furrow land 
as well as on the flat. Tests will be made with a dynamometer to 
ascertain the draught and load on the horses’ ba :k, and each machine 
wili be weighed, either before or after the trial. The points to 
which the judges will pay special attention will be mechanical 
construction, weight, and draught, ease of handling and adjustment, 
efficient turning overof the crop, freedom from winding or choking, 
adaptability of windrowing as well as swath-turning, adaptability 
for working on ridge and furrow land, adaptability for tra} port 
on road and rail, and, lastly, the price. All particulars relating to 
the show can now be obtained from the secretary, Mr. Thomas 
McRow, at 16, Bedford-square, W.C. The last date for entry for 
mechanical appliances appears to be March 15th. 
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RAILWAY MATTERS. 


Tne Canadian Pacific Railway is considering the con- 
struction of a branch line up into the Cobal silver district. ‘The 
line would run from the main line at Mattawa. 


A rire at Philadelphia on 29th January destroyed a 
section of the well-known Baldwin locomotive works, A thousand 
men are thrown out of work. The damage is estimated at 
£200,000. 

Tur directors of the Great Eastern Railway Company 
have ordered the construction of two vestibuled restaurant trains 
for the mid-day services during the summer months between 
London, Cromer, Sheringham, and Mundesley. 


Ir was reported to the Paris Municipal Council at the 
end of last month that the approach works for the north and east 
lines of the Metropolitan were begun, and projects for the other 
approaches to line No. 4 would be submitted by the company 
during the present month. The piece of line connecting the Opéra 
with the Place de Rivoli is ready for working ; and the line between 
Clignancourt and the Chatelet is to be ready before the end of the 
year. 


Ir is stated, in a report presented by the American 
Consul at Nagasaki, that the early construction of three electric 
tramways in the northern portion of the Japanese island of Kyushu 
is under contemplation. ‘The first to be built, from Moji to 
Kokura, a distance of eight miles, is estimated to cost £70,000 ; 
the second, from Moji to Yawata, 12 miles in length, £100.000 ; 
and the third, one of 23 miles, between the important towns of 
Fukuoka and Kokura, at an estimated cost of £250,000. 


An American company is building for the Mexican 
Central Railroad a number of oil-burning freight engines of an 
unusual Y gay They are eight-coupled engines with a leading 
pony truck, The boiler has 2168 square feet of heating surface. 
The total weight available for adhesion is about 110 tons, the 
ratio of tractive effort to adhesive weight being 1 to 43. A boiler 
pressure of 2001lb. to the square inch is used. The fuel is crude 
petroleum, which is vaporised by a steam jet, and deflected 
against a soapstone arch in the fire-box. 


Tue annual return of the street and road tramways 
and light railways authorised by Parliament has been issued. It 
appears that since the year 1878 the route length of line open for 
traffic has. increased from 269 miles to 2240 miles, the capital 
expenditure from £4,207.350 to £58,177,832, the number of pas- 
sengers carried: from 146 millions to 2236 millions, and the net 
receipts from £230,956 to £3,807,415. Of the total of 1491 miles 
of line owned by local authorities, 1276 miles are worked by those 
authorities themselves, and the remaining 215 miles by leasing 
companies, 


A CONCESSION has been granted to the Nacozari Rail- 
way Company for the construction and working of the following 
railways in the State of Sonora, Mexico :—(1) A line from the port 
of Guaymas to San Pedro Batuc vid Alamos; (2) a line to start 
from some convenient point on the preceding line and terminate 
at the town of Hermosillo or the environs thereof, thus forming a 
connection with the Sonora railways ; (3) a line also starting from 
some point on the first-named line and terminating at the town of 
Ures or the environs thereof. Five years are allowed for the free 
importation of materials. 


THE main railway lines of new South Wales stretch to 
the southern border at Albury, 392 wiles, with south-west branches 
to Hay, 460 miles, and Finlay, 454 miles; west to Bourke and 

srewarrina, 508 and 518 miles respectively. or mid-west to Condo- 
bolin, 335 miles ; north to the border at Wallangarra, 492 miles, 
and to Inverell—north-west—509 miles. These mileages are men- 
tioned simply to indicate the splendid distances covered by the 
main lines, and to show the room available for expansion in regard 
to settlement, since outside the metropolis the population on an 
area of 198,848,000 acres is still less than 1,000,000. 


Tue cost of coal for steam locomotives’ is approxi- 
mately 15 per cent. of the total operating expenses for steam rail- 
roads, and.is the largest..of the expenses for materials, says the 
Electric Railway Review, Data contained in the annual reports of 
a number of the larger systems indicate that the annual coal con- 
sumption is, on the average, about 2500 tons for each steam loco- 
motive. From the United States census report on ‘‘ Street and 
Electric Railways,” covering 799 operating companies, the cost of 
fuel for power for electric railways appears to be about £3, 00,000, 
which is a little over 10-5 per cent. of the total operating 
expenses. 


Tue Chief of the Italian Government Railways has 
approved of the electrification of the following State railways, and 
tenders for plant will probably be invited shortly, says /’ Elettricita, 
The lines are as follows :—1, Pontedecimo, Busalla ; 2, Savona San 
Giuseppe, Ceva ; 3, Gallatate, Arona; 4, Gallarate, Laveno, Luino ; 
5, Milan, Lecco; 6, Bardonecchia, Modane. An accumulator 
station at Morbegno to utilise the power derived from the waters 
of the Adda River will permit it to apply electric traction also to 
the line Usmato-Bergamo-San Pietro Seveso. The scheme for a 
line from Vievola to Tenda by the completion of the Cunca- 
Ventimiglia section has been approved anu is before the Public 
Works Department, 


It is fifty years since the first section of the Swedish 
State Railways was opened, and the rapid growth during this 
period has been remarkable. The railway administration has 
recently applied to the Government for permission to purchase 
thirty locomotives valued at over £100,000, sixty passenger 
carriages of a value of £61,000, and 700 goods wagons of a value 
of £165,000. These are wanted for delivery during 1908, and 
we understand that all the new rolling stock will be supplied by 
Swedish manufacturers. _ This is the first instance in which such a 
course has been possible, and it is expected that it will keep the 
shops fully occupied the whole of next year. The last supply was 
obtained from the United States. 


THE Illinois traction system, which has under con- 
struction several connecting lines of 40 or more miles in length, 
has found that portable rotary converter substations are quite 
useful at the time of first opening new lines. This company has 
five such substations, each consisting of a substantially-built box 
car carrying one 300-kilowatt rotary converter, together with 
transf rmers and switching @pparatus. According to the Electric 
Railway Review,-when a new line is to be opened, one of these 
substations is set off on a temporary side track and a short pole, 
with standard high-tension oross-arms and insulators, is erected 
close to the end of the car. In this way the three-phase trans- 
mission wires may be brought to the high-tension disconnecting 
switches in the car. 


THE year 1907 will see more railway mileage con- 
structed in Ontario and Quebec, than in any year since the original 
lines were built between Montreal and Toronto. The Canadian 
Pacific Railway intends constructing almost an entirely new line 
from Montreal to Toronto. The Mackenzie and Mann Syndicate 
has also important projects in Eastern Ontario and in the vicinity 
of Montreal which will euable it to secure the shortest route between 
Ottawa and Montreal The Canadian Pucitic will complete the 
Toronto and Sudbury branch and the Guelph and Goderich Rail- 
way. The Grand Trunk Railway will be particularly active in the 





westérn section of Ontario between Toronto and Windsor, but the 
chief work will be rather in the western provinces in building the 
Grand Trunk Pacific Railway..The Delaware and Hudson will 
complete its line along the south ‘shore of the St. Lawrence to 
Quebec, 











NOTES AND MEMORANDA. 


Two hundred millions of atoms of matter could lie in 
a row on an inch, and it would take a hundred thousand electrons 
to equal the size of an atom of matter, said Sir Oliver Lodge in 
the course of a lecture at Birmingham University this week. 


Tue average daily supply of water taken from the 
Thames for the metropolis during October last was 133,209,494 
gallons, and from the river Lea 32,433,161 gallons, the total giving 
an average consumption per head of population of 32°51 gallons 
per diem. 


1 
Tue German exports of iron and steel last year repre- 
sent a total of 3,666,278 tons, against 3,358,420 in 1905, an increase 
of 307,854 tons, or 9 per cent. The excess of exports over imports 
amounted to 2,976,198 tons, against 2,981,425, a decrease of 5227 
tons, or 0-2 per cent. 


THE consumption of pig iron in Germany during 1906 
amounted to 12,396,088 tons, against 10,739,871, an ine-ease of 
1,656,217 tons, or 154 per cent. This makes a consumption per 
head of the population of 202 kilos., against 178 in 1905 and 162 
in 1900—the previous boom year. 


Tue United States, Drainage, Conimission tests have 
shown that the best cireumferential velocity for the impellers of 
centrifugal pumps is approximately 50ft. per second, This would 
represent, for example, a whirl velocity through the discharge of 
the impellers of, say, from 30ft. to 40ft. a second, which velocity 
must be slowed down to 12ft. per second or less in the discharge 
piping connected with the pump. 


Tue Porquerolles wireless telegraph station regularly 
receives :nessages sent from Land’s End ; and now space tele- 
graphy has been accomplished over a far greater distance. Quite 
lately a communication transmitted from the Eiffei Tower was 
recorded at the Biserte station, which is not laid out for long dis- 
tances ; and the circumstance was considered sufficiently interest- 
ing to be telegraphed to the Ministers. 


THE number of motor cars in France which paid the 
tax in 1905 was 21,523, with an aggregate of 179,361 horse-power. 
Of the total, 45,346 horse-power belonged to the Department of 
the Seine, the number of cars beinz 4627, or an average of nearly 
10 horse-power per vehicle. In the remaining departments the 
number of motor cars was 16,896, with a total of 134,015 horse- 
power, or an average of about 8 horse-power. 


Tue German foreign trade statistics for last year have 
just been issued. The import of all kinds of iron and steel 
amounted to 690,076 tons, against 376,995 tons in the previous 
year—an increase of 313,081 tons, or 83 per cent. The total 
import includes 408,994 tons of pig iron, against 158,700 tons—an 
increase of 250,294 tons, or 157 per cent. ; avd 123,117 tons of 
scrap, against 93,682 tons, an increase of 29,435 tons, or 31 per 
cent. Most of the pig iron was imported from England. 


THE supply of water to the metropolis for the month 
of December showed that the total average daily supply was 
209,503,000 gallons, The number of houses, &c., supplied was 
1,058,000, the estimated population being 6,872,768, and the mean 
supply per head per day 30-4 gallons, compared with 29-9 gallons, 
the corresponding figure for December, 1905. The quantity of 
water in store in impounding reservoirs at the end of the month 
was 7164 millions of gallons, as against 6150 millions of gallons at 
the end of December, 1905. 


A proFessor at Lehigh University has made a calcula- 
tion to show that if a tiny vessel of one cubic centimetre capacity 
is ;filled with hydrogen corpuscles there can be p'aced therein, 
in round numbers, five hundred and twenty-five octillions— 
525,000,000,000,0090,000,000,000,000,000—of them. If these cor- 
puscles are allowed to run out of the vessel at the rate of one 
thousand per second it will require seventeen quintillions— 
17,000,000,000,000,000,000—of years to empty it. We leave it to 
our readers to calculate how long the filling process will require. 


AccorpinG to a German paper, a hydraulic power- 
station is being constructed for the supply of electricity to 
Munich. This station is situated at Moosburg, 36 miles distant. 
The available power will vary from 2700 kilowatts to 4400 kilo- 
watts, according to the height of the river Iser. Three turbines, 
desigaed for an input of 113 gallons per second, will be installed 
and coupled directly to three-phase alternators. The transmission 
voltage will be 50,000. The total cost is estimated to be £155,000, 
which, taking the average available power to be 3550 kilowatts, 
works out as £44 per kilowatt. 


At the Institution of Mining and Metallurgy a paper 
was read recently by Mr. E. A. Sinith on ‘‘The Assay of Silver 
Bullion by Volhard’s Ammonium Thiocyanate Method.” It has 
recently been the practice to modify slightly the method of finish- 
ing the assay by adding sufficient ammonium thiocyanate to the 
check assay to inteasify.the red colour of the ferric thiocyanate, 
and to use this colour as g standard of comparison. Experiments 
described by the cahaiseved that, by finishing the assay in this 
way, a limit of accuracy of less than 0-1 per 10L0 of silver can be 
obtained by Volhard’s method. Working in the ordinary way the 
limit of accuracy is 0-2 td 0-3 per 1000. 


AN aérial screw propeller working on a novel system 
has been invented by Major Hoernes, an aéronaut, says the 
Cologne Gazette. In his new contrivance the inventor takes advan- 
tage of the fact that the screw to be used in air has a wholly 
different medium to encounter to the ship’s propeller, working in 
water, since air is capable of compression. He has, therefore, 
made use of a screw which is driven in a series of impulses, and 
not at one continuous speed, as is usually the case. He effects 
this by means of a system of screws, which nct only revolve round 
their own axes, but also rotate round a common ‘axis, planet 
fashion. The screw is thus driven alternately fast and slow. 


In view of the promising results obtained in the earlier 
rounds fired from the Brown wire-wound guns, the Scientific 
American suggests to artillerists that the solution of the problem 
of erosion may, after all, be found in the direction of large powder 
chambers and greater length of gun, combined with a high 
average pressure along jthe bore and low maximum _ pressure 
in the powder chamber.’ It is thought that a 55-calibre 6in. 
gun, using a heavy charge of slow-burning powder specially 
designed for it, in a powder chamber of capacity equal to those of 
the Crozier and Brown guns, and with its projectiles double- 
banded, would be able to maintain a service velocity of 3000ft. per 
second for a sufficient number of round to give the gun a satis- 
factory term of life, before relining became necessary—if, indeed, 
the application of the above principle did not entirely cure the evil. 


Ar a meeting of the Metropolitan Water Board recently 
the Water Examination Committee presented a report on the 
results of the chemical and bacteriological examination of the 
London waters for the twelve months ended October 31st last, by 
Dr. Houston, director of water examinations to the Board, who 
stated that during the twelve months 11,487 samples of water had 
been examined, exclusive of 529 samples collected for special pur- 
poses. In some provisional conclusions Dr. Houston said that no 
praise could be bestowed on the qualities of the raw waters which 
were known to be contaminated with sewage. But as regards the 
water actually sent into consumption the case was different. The 
processes of subsidence and filtration effected the almost entire 
removal of the suspended matters, reduced the colour to a marked 
extent, and brought about a great reduction in the original amount 
of organic matter. Bacteriologically the total number of microbes 
was reduced about 98 per cent, 





MISCELLANEA. 


Tue Paris Galérie des Machines, left from the 18389 
Exhibition, is at length definitely doomed. Placards annonnce its 
demoliticn after 22nd June next, contractors having a year for the 
work. 


Tue Secretary of the Admiralty writes to state that 
Rear-Admiral George Augustus Giffard, C.M.G., has been 
appointed to be Admiral Superintendent of his Majesty’s Duck- 
yard at Chatham. 


At the weekly meeting of the Mersey, Docks and 
Harbour Board a recommendation of the Works Committee to 
improve the electric lighting at the Hornby-Sandon group of docks 
at an estimated cost of £3710 was confirmed. 


Tue Stettin Vulcan Ship and Engine Building Com- 
pany celebrated the fiftieth anniversary of its formation on the 

th January. Since its formation the company has won for itself 
the foremost position ia the shipbuilding industry of Germany. 


WE are informed that Mr. Charles Inigo Thomas, C.B., 
Assistant Secretary of the Admiralty, has been selected for the 
appointment of Permanent Secretary of the Admiralty, in succes- 
sion to Sir Evan MacGregor, G.C.B., I.8.0., who will retire at the 
end of March next. 


Tue Highway Board of the Isle of Man has acceded 
to the request of the Automobile Club that the- International 
Tourist Trophy Rave should again be held in the Island, and has 
also granted permission for the holding of the International Heavy 
Touring Car Rice. The races will be held on Tuesday and Thurs- 
day, the 28th and 30th May. 


Tue Secretary of the Admiralty informs us that a 
telegram has been received from the Dreadnought reporting that 
she maintained a speed of over 17 knots from Gibraltar to 
Trinidad, that the propelling machinery is ia excellent condition, 
and that the ship could have proceeded at once with the fuel 
remaining for another thousand miles at the same speed. 


Ar a recent meeting of the Lincoln Waterworks 
Committee a continuation of the bore at Boultham into the new 
red sandstone was recommended by Mr. Griffith, who anticipates 
obtaining by this means one and a-half to two million gallons a day 
of good quality water. The Committee decided to sink the bore 
to a further depth, not exceeding 180ft., in the hope of realising 
the engineer’s expectations. 


Accorp1nG to the Commercial Motor, the latest report 
upon the service of De Dion omnibuses, which was esta- 
blished in the year 1903, between Le Havre and Etretat, a dis- 
tance of some eighteen miles, indicates the following remarkable 
advances in the revenue of this successful undertaking :—Six 
months ending December 31st, 1903, £1455; year 1904, £3526; 
year 1905, £4539 ; and year 1906, £5750. . 


In the United States Senate on Wednesday Mr. Hale 
presented the detailed plans of a big battleship which it is pro- 
posed to build, to be equal to any vessel afloat or planned. ‘The 
general information about this vessel was published some months 
ago, but little has been known hitherto regarding, her batteries 
This information, says the Times, will now be given’ to the public, 
including foreign Powers if they desire it, and will take the form 
of a public document. : 


Tue- French Ministeral Council has decided that in 
order to leave the Franco-English Exhibition at Shepherd’s Bush 
the character of a spontaneous manifestation of the entente cordia/e, 
which its English pr jectors desired to give it, the French Govern- 
ment, following that of Esgland, shall abstain from all official 
intervention, leaving to the Comité Francais des Expositioas 4 
l’Etranger the care of organising the French participation in the 
Exhibition, which the Council regards most favourably. 


Storie coal in pits capable of being flooded has been 
adopted at the new plant of an American electric power company 
at Hawthorne, I/l- A plot about 320ft. by 75ft. has been ex- 
cavated to a depth of about 12ft., and lined and sub-divided by 
concrete walls into twelve 80ft. by 25ft: pits. Their bottom is the 
clay sub-soil, and the walls are carried ahout 4ft. above ground. 
The pits can be flooded by means of a 12in. water main. The 
longitudinal division walls are wide enough to carry the tracks on 
which the coal is delivered. Itis removed from the pits by a steam 
shovel. 


At their last meeting the Bridge-house Estates 
Committee considered the advisability of improving Southwark 
Bridge and the approaches thereto, and decided to consider at 
their February meeting a précis of the steps taken in this connec- 
tion three years ago. It may be remembered that at that period a 
Bill was prepared for the purpose of widening Southwark Bridge 
and for improving the approaches on the City sidé. There were 
two projects, one to level the incline at Lower Thames-straet, and 
the other to carry a viaduct on to Cannon-street. Owing to the 
great cost of acquiring the intervening property this plan had to be 
abandoned. 


Tue British Consul at Goa, Portugal, reports that 
deposits of manganese were discovdred early in 1900, and since 
then some 250 concessions for mining this ors have veen applied 
for to Government. At present about six concerns have com- 
menced mining operations, covering in all about twenty mines. 
Some of these are situated near tidal water and not many miles 
from the port of Mormugao. The ore in some cases is of excep- 
tionally good quality. The geological formations in many parts of 
the country appear to be highly metalliferous. The restrictions 
regarding mining and prospecting are not onerous, and the txes 
on mines and their output are at present light. 


Tue Auto-Cycle Club’s Silencer Competition, which is 
being promoted in order to obtain as far as possible a really 
efficient silencer for motor cycles, will take place on Tuasday, 
February 26th, at the Clemant-Talbot Works, Ladbroke-grove- 
road, Notting Hill. The Club is to be commended upon taking 
this matter up, for undoubtedly a great deal of the prajudice which 
exists against these little machines is caused through the exces- 
sive noise which they make, and it is to be hoped that the Club will 
receive the support of the manufacturers in addition t» the makers 
of the various silencers already upon the market. Eatries for this 
competition close on Tuesday, 19th inst., and full pirticulars can 
he obtained from the Secretary. The Auto-Cycle Club is offering 
a prize of five guineas for the best desizn suitable for their certi- 
ficate, which is awarded in the various trials and competitions 
promoted by them. 


In consequence of the alleged great damage and 
wreckage of property in Motherwell, near Glasgow, through the 
underground coal workings, the feuars in the town and district 
have found it necessary to form themselves into an association for, 
it is said, ‘“‘ self-protection, and with a view to get the law altered.” 
At a representative meeting of feuars held recently, a number of 
astonishing, not to say astounding, experiences were recounted. 
In one part of the town the householders, it was said, could hear 
the miners carry on at night blasting operations under their 
domiciles, the coal seams being so near the surface. House after 
house was tumbling down, even after supporting planks and 
beams had been resorted to. Part of the Dalzell Steel Works, it 
was also alleged, had been thrown idle recently — probably 
temporarily—owing tosubsidences. Not only works, but private 
houses, schools, and public buildings, were alike being damaged. 
A large committee was appointed to take whatever steps were 
considered necessary to conserve the interests- of feuars and 





residents, 








‘ON ‘dOHS 3318 HLYVSH-N3dO- #1 “314 ‘Ml “ON “dOHS 13318 HLYV3H-N3d0—e1 “314 
a: 








o 


OnIT10u—Z “314 4OON! 3LVId YNOWYV NV..DNILSVO TIT “B14 


C, 
i 
ea 
Zz 
_ 
ie) 
Z 
ica) 


THE 








(PRL 26nd sas wondiosep 10g ) 


SHUOM THUALS Naggsy ad HL 





serene saecnras 





Fes: 8, 1907 


THE ENGINEER 





139 











— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A; BrooxHavs, Seilergasse 4, Vienna. 
CHINA.—Kg.y anp Wats, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveav & Onxvitiet, Rue de la Banque, Paris. 
Cuaaps.or & O1n., Rue Dauphine, 80, Paris. 
GERMANY.—AsHER AND Co., 5, Unter den Linden, Berlin. 
F. A. Brocxnavs, Leipsic; A. TwritmEyER, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY. —Loxscugr anv Co., 807, Corso, Rome; Bocca Frenss, Turin. 
JAPAN.—KELLY AnD WALSH, LIMITED, Yokohama, 
Z. P. Maruya anv Co., Tokyo and Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InrEeRNaTionaL News Oo., 88 and 
85, Duane-street, New York; Supscription News Co., Chicago. 
§. AFRICA.—Wa. Dawson & Sons, Liuitep, 7, Sea-st. (Box 489), Capetown. 
CentraL News Aoency, Limirep, Joh burg, Cap . 
Durban, é&c., and at all their Bookstalls. 
R. A. THompson AnD Co., 28, Risbeck-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown. 
AUSTRALIA.—Gorpon anp Gorton, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 
R. A. THompson anpd Oo., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon anv Gorcn, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch. 

Upton anp Co., Auckland; Orata, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1JaYARTNA AND Co., Colombo. 
JAMAICA.—SoLLEs anv Cocina, Kingston. 
STRAITS SETTLEMENTS.—K& Ly anp Wasa, Limirep, Singapore 
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SUBSCRIPTIONS. 


Tur ENGINgER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if. preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
CLotH Reapine Casx«s, to hold six issues, 2s 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Ta: ENGIN‘ER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENoInkER, and 
accompanied by letter of advice to the Publisber. 

THIN Parer Coptes. Trick Paper Copies. 
£1 Os. 


Ralf-yearly.. .. £0 18s. oa: | Fang aa We . Sd. 
Yearly .. ..'.. £1 168, Od. | Yearly ig* 2 oe oe S&S 
(The difference to cover extra postage. 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twc lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Adverti ts it be inserted unless delivered before 
Six o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 





Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tak ENGINgER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 





TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 





Jor insertion in this column, must in all cases be accompanied by a large: 


envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


sf All letters intended for insertion in THe Encineer, or containing 
questions, should be accompanied by the name and address of the writer, 











not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 4 8 ications: 

4 We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. T, L. (Cornwall).—We fear wc cannot help you Possibly the makers 
might feel disposed to assist you if you are in a position to return the 
compliment at any time. 

W. L. M.—The total length of single and double track of tramways in 
this country amounted at the end of March, 1905, to about 2500 miles. 
Of these some 2000 miles »re for electric traction. It is impossible to 
give }ou the average number of points and crossings per mile The 
numbers vary so considerably in different places, that it would b+ a 
matter of very considerable difficulty to arrive at an average which 
would have any value. 

F. I. (Kirgston).—There is little or no height for anything above rail 
lev.1, frequently some part of the — coming within 5in. or éin- 
above the rail tables. . Look .at any of o r drewings of locomotives— 
see London and North-Western locomotive, Tux ENnoinerr, October 
14th, 1904—and you will see for yourself. You must also remember 
that the coupling chains of goods wagons not inf:equertly trail and 
would sweep off anythivg. You must, of course, provide fur the worst 
case possible. 

G. D. (Dunfermline).—We do not quite catch your meaning. The rates 
charged by the insurance companies are uot fixed; they are mooitied 
according to circumstances, aud if they find tbat apy particular works 
bas an exceptional amount of sickuess or uccide: ts they will increase 
the premiums. Furthermore, siuce on every £100 of wages there will 
be an insurance tax of £2 or more, the empl yers will naturally 
dispense in manv in-tances with the services of «lad men who are less 
worth their wages than younger men. Every tax that.is put on labour 
always hits the least efficient. You can get a copy cf the Bill from 
Wyman’s, Fetter lane, E.C. 


INQUIRIES. 


SPARK ARRESTERS. 

Sir,—I sheuld feel much obliged if any of your readers could refer me 
to any published notes on the subject of spark aid cinder arresting 
apparatus as applied to locomotives by English railway «ompanie-, 
but especially by the Midland. Ovp RK -apEr. 

January 24th. 








MEETINGS NEXT WEEK. 





Crry axyp Gurii_ps eF Loypon InstituTe.—Friday Vebrusry 15th, at 
the Tech: ical College Fivsbury. The first of a course of six lectures on 
*Pyiometry,” by Mr. C. R. Darling. 

RoyaL InsTiTUTION oF GREaT Britain.—Friday, February 15th, at 
9 p.m., at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Foraminifera,” 
by Juseph Jackson Lister, M.A:, F.R.S. 

Tax Junior Institution oF ENGINEERS.—Thursday, F bruary 14th. 
8 p.m., at the Westminster Palace Hotel. Paper, ‘‘The Timbering of 
Excavations,” by Mr. C. W. Pettit, A.M. Mech. E. 

Tue InsTITVTION OF ELBCTRICAL ENGIN+EKS: GLascow Scrion.— 
Tuesday, February 12th, at 8 p.m., in the Lecture Hall, 207. Bath-street, 
Glasgow. Ordinary general meeting. Paper, ‘‘ Remote Coutrul Switch 
Gear,” by Frauk Walker. 

LIvERPOOL ENGINEERING Socrety.—Wednesday, February 13th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Paper, ‘Notes on Zeebrugge Harbour Works,” by Mr. Alaric Hope, 
Assoc. M. Inst. C.E., 4.M.1. Mech. E. 

Tae Institution or Civi. Enoinggrs.—Tuesday, February 12th, at 
8pm., at Great George-street, Westminster, S.W. Ordinary meeting. 
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Locomotive Economy. 


Tue discussion which has taken place in our 
correspondence columns on the subject of. locomo- 
tive economy has, we believe, proved interesting 
and even amusing. To those who care to go below 
the surface it presents some curious features. It is 
indisputable that. to certain minds railways, their 
working and management, offer special attractions 
as objects of attack. They act like the proverbial 
red rag to the bull. ‘ Progress” is but one of 
many, and it is instructive to read what they have 
to say, and amusing to try and see matters from 
their point of view. It is to be hoped, also, that 
doubters may be convinced, and that even ardent 
and self-confident'reformers may: be induced to sur- 
mise that they are not infallible, and even admit 
that something may be said on the side attacked: 

We have no intention of following the corre- 
spondence step by step. It will be remembered 
that “ Progress’”’ charged locomotive superintendents 
with keeping railway directors in ignorance of what 
the working of, traffic really cost. : Told of, the 
existence of special half-yearly reports, he informed 
our readers that -he knew all about them. He has 








made no attempt to reconcile their existence with 
hie invidions complaint; To bring matters to sn 








issue we asked him to suppoge himself in charge of 
the Great Northern Railway, and tell us how 
he would work the passenger traffic. He declined 
to say. To make his task easier we then suggested 
that he should deal only with certain express heavy 
trains between King’s Cross and York or Leeds, 
and in his last letter he selects for this 

urpose the Du Bousquet compound, which 
he would substitute for Mr. Ivatt’s engines ; 
while it appears that he-would also replace 
Mr. Ivatt by M. Du Bousquet. His selection of 
the Du Bousquet engine seems to be based solely 
on a few lines of praise which we wrote three years 
ago, and a short passage in Cassier’s Magazine. It 
is worth while to reproduce our own words :— 
“The uphill performances are, so far as we know, 
of unparalleled excellence. In this country no 
attempt has ever been made to haul similar loads 
at the excessive average speeds attained by this 








engine.” It so happens that these words have no 
bearing whatever, even the most remote, on the 
economy question. If he had read alittle further 
down the column from which he quotes, he would 
have found the following paragraph, which he has 
apparently overlooked :—“ The pre-eminence of the 
Northern Company has to be maintained at all 
costs. When we rememberthat this company pays 
dividends of 15 and 16 per cent. it is easy to see 
that there is no necessity for pursuing a chees- 
paring policy. It may be taken as granted that M. 
du Bousquet cares nothing for economy in fuel. His 
drivers may burn as. many briquettes or as much 
coal as they please, provided they keep time with 
punctuality.” The results obtained were very fine, 
but it is quite well understood that pressures of 
225 lb. are so trying to boilers that it is not yet 
settled that they are worth having. They are, at 
all events, having a fair’ trial on the Great 
Western Railway. It is an interesting fact that a 
man who undertakes to criticise the working of a 
great railway, and ostensibly is in possession of 
facts which justify his criticisms, should attempt 
to utilise in the way “ Progress” has done, circum- 
stances which have no more to do with his argu- 
ments than the price of bread or the value of bricks. 
Furthermore, he has lost sight of the truth that the 
locomotive engine, as has often been pointed out, is 
profoundly affected by its environment; and because 
a particular type succeeds in one country we dare 
not argue that it will succeed in another country. 


The all-round weak point in the arguments of 
“Progress’”’ is his inability to perceive that facts 
and figures may 6ach have more than one meaning. 
The tabular stafement of coal consumption given in 
his last letter supplies an excellent example of this. 
Thus, he finds that whereas the cost of coal per 
engine per annum on the London and North- 
Western was in 1898 £158, it was £266 in 1904. 
“This gigantic increase,” he says, “can only be 
explained on the hypothesis that the company had 
changed from compound to single expansion work- 
ing.” But he cites no basis of fact on which to sup- 
port this hypothesis. On the contrary, the figures 
point just as well to an increased efficiency in the 
locomotive department. The loads per engine have 
been augmented, and piloting has been almost 
entirely given up. Let us suppose that a single big 
locomotive burns 50lb. per train mile, and takes 
the place of two engines burning 301b. per mile 
each. “ Progress’’ would have us believe that 
the figures. point to a disastrous depreciation in the 
economy of the locomotives, the consumption per 
annum of the big engine being much greater than 
that of a small engine. . His statement that pas- 
senger traffic was worked in “ the seventies” with 
18 lb. of coal per mile, turns out to be a deduction 
from figures given by the late Mr. Beattie; but he 
has forgotten to add that the train drawn weighed 
about one-third as much asa modern train. He 
might just as well have said that the Liverpool 





and Manchester line was once worked with 10 |b. 
of coke per mile. From the first he has been 
quite unable. to see that the work done by the 
locomotives of to-day is far heavier than that of a 
few years ago.. As good a case could be made out 
against the modern marire engine as compared with 
those of ten years ago. Then 300 tons a day was a 
high consumption for an Atlantic liner. Now twice 
as much -can scarcely be regarded as a maximum. 
The idea that the directors of the South-Western 
Railway have overlooked the fact (?) that water- 
borne coal could be had more cheaply than West- 
country coal, is too absurd for comment. 

Finally, we may call the attention of critics to 
the truth that a great railway is a most complicate d 
machine, and can only be worked successfully ly 
those who have served an apprenticeship.almost «s 
long as their lives acquiring a knowledge of their 
duties. - We-do,not say.that.their actions.and policy 
are hot to be crititised, but we do say that to make 
the criticism useful as well as amusing, the critic 








hala thoroughly tindarstand at leaat part of hid 





140 


THE ENGINEER 


Fes, 8, 1907 








subject. He would then escape the fate of “ Pro- 


gress,” who, after censuring every one all round, 
can suggest no change in the working of express 
trains on au English railway other than the substi- 
tution of French engines for English; and advance 
no better reason for the change than a few lines in 
this journal stating that the climbing power of a 
particular engine was at the time unrivalled. 


Route-ing. 


Nor a few of those who have read Mr. Taylor's 
address on the Art of Cutting Metals would smile at 
his proposals for the control of a machine shop 
were if not for the earnestness of the author. It 
must be admitted that, to those who have a large 
experience of men, metal, and machines, there is 
something approaching the ludicrous in the assertion 
that a clerk sitting in an office, a man possibly who 
scarcely knows a screw-cutting lathe from a power 
hack saw, should be able by the manipulation of a 
few scales to give all the instructions that are 
required for the execution of a given piece of work, 
howsoever complicated, in a given minimum time. 
It is no less than this that Mr. Taylor says may, 
should, and has been done. There are, he informs 
us, twelve variables to be considered in the 
machining of a piece of metal. How these twelve 
variables were correlated, and how their apparent 
heterogeneity was to be reduced to harmony, long 
battled many a learned mathematician till Mr. 
Barth discovered the clue and invented the slide 
rule, which is, in the future, to revolutionise the 
machine shop, to double, treble, quadruple its 
output, and to relieve the manager of the respon- 
sibility of fixing feeds and speeds, or of doing any- 
thing else but keep records and explain to visi- 
tors the perfections of Taylor’s Perfect System. 
That theoretically such things are possible we do 
not deny; that they can ever hecome the rule 
rather than the exception we must be permitted to 
doubt. 

We have already given the twelve variables, but 
we may summarise them briefly. They inciuds the 
shape and quality of the metal to be cut ; the nature 
of the tool, its shape, and the water supply; the 
feed and speed; the power of the lathe and the 
pressure of the shaving on the tool. It will be 
seen that, without exception, all these items are 
mechanical; Mr. Taylor has provided for the 
inanimate materials with which he has to deal, 
but he has ignored the ruling factor—the man. 
The man; of all the elements that go to successful 
machining, the man is the most important, and him 
Mr. Taylor leaves out of his twelve variables. We 
shall be told that the man is of little importance in 
many machine operations. Superficially that is so, 
but not actually. One man may have the charge 
of a dozen machines, but their output still depends 
upon the skill of that one man; if he fails in some 
respect, the machines will be wanting also in some 
respect. But we shall not insist on this point; we 
will grant that in certain cases the influence of the 
operator is negligible. Are these the cases with 
which Mr, Taylor proposes to deal? We cannot 
believe it. The knowledge of America in the rapid 
production of high class work is not equal to our 
own, but we cannot believe that the last atom that 
can economically be got out of an automatic machine 
has not already been got from it even there. Mr. 
Taylor knows that, and we haveno doubt that he was 
not considering small repetition machines in his ad- 
dress ; he had, no doubt, in his mind the machining of 
castings and forgings of some size. To ask us to 
believe that such work, say the turning of a crank 
shaft or the boring of a complicated casting, can be 
done by an ignorant man following precisely 
instructions given on a card worked out by a clerk, 
is to ask too much. We do not believe that metal 
is ever regular enough, nor tools and machines so 
free from variations, that we may positively deduce 
from dissimilar data in our possession that such 
and such a thing may be done in so much time. 
Exceptions, of course, may be found; them we are 
not considering. Mr. Taylor will point to cases 
where the time has been reduced several-fold by his 
method and with his rule. It is quite possible; 
take only a shop where there has been no method, 
and the introduction of any method will produce 
remarkable results. We have heard much of these 
route-ing systems, but we have never come across a 
specific instance where a previously thoroughly well 
organised shop has been able materially to increase 
its output without increasing its expenditure by their 
use. We have several American works in this 
country ; do they produce more economically than 
our English shops worked on English methods? 
If Mr. Taylor’s plan is not specially designed for 
casual work, but is intended for repetition machin- 
ing, then we can meet him with equal certainty, 
and, without the employment of a system which 
more than one of Mr. Taylor’s hearers told him was 





debasing to the intelligence of the workman, we 
can get as good or better results. We employ such 
means as the Premium Plan and Differential Piece- 
work. In either.case the employer gives the work- 
man all the assistance he can, and he stimulates 
him to greater exertions both of mind and body by 
rewarding him according to his output. The man 
is encouraged always to use his intelligence to gain 
an advantage wherever it may be gained, and his 
interest in his work is keen and active. How 
different is Mr. Taylor's slide-rule workman! He is 
taught that the instructions on his route-ing card 
describe the best method of doing the work, and 
that they are to be followed minutely. Individu- 
ality disappears; the man becomes a machine 
operated by a clerk in an office. Believing that no 
better plan than that given him exists, he tries 
nothing new; his feeds and speeds are fixed 
definitely, and he knows the moment when his 
work should go into his machine and when it 
should come out. His intelligence is “ route-ed ”’ 
out of him, and he is reduced to the level of an 
automaton. 

We say without hesitation that were such 
an ideal state of management as this attain- 
able, its attainment were undesirable. We do not 
hope to see the intelligence of our workmen allowed 
to rust while they obey stereotyped rules. No good 
can come of it; only money earning of a sordid 
and deplorable kind. Mr. Taylor denies that his 
system carries any degradation with it. A few 
years ago the advocates of the full automatic asked 
us to believe that the use of them was. a liberal 
education. Now that the full automatics have won 
their position they are no longer defended on that 
score; no one pretends that attention to a screw 
machine develops the intelligence.- If Mr. Taylor 
succeeds in driving his slide rules and his route- 
cards into every shop he will no longer affirm 
that they dv the workman—in those days he 
will be a mere machine minder—any mental 
good; he will point only to tbe result, and in 
it seek his justification. The end of mechanical 
engineering must ever be the making of money, and 
there must always be in many crafts servile occu- 
pations. But let us endeavour to reduce rather 
than increase their number. Let us not stultify 
the good work that our education is doing by treat- 
ing those who serve us as machines to be “ route-ed ”’ 
and systematised till no atom of individuality is left 
in them. That is the ideal Mr. Taylor has before 
him. We do not believe it is in any danger of 
attainment; but against a system which would rob 
our workmen of all brotherhood with the great 
craftsmen of the past, we ask them, and all em- 
ployers who have a higher ideal, to protest. 


The Professional Status of Engineers. 


THE Presidential address delivered by Mr. St. 
George Moore before the Society of Engineers on 
Monday referred to many difficult problems asso- 
ciated with the profession or business of a consulting 
engineer, especially in connection with the status of 
practitioners. While calling attention to the lament- 
able absence of any adequate definition of the status 
of an engineer, and the lack of any recognised code 
of professional etiquette, Mr. Moore was unable to 
suggest any remedy for these deficiencies further 
than to indicate the lines upon which those desirous 
of reform should proceed. 

The professions of law and medicine are hedged 
about with strict codes of etiquette and rules of 
procedure ; their scales of charges are more or less 
definitely laid down, and, what is still more import- 
ant, the status of practitioners and their qualifications 
are carefully set forth and recognised by law. No 
one, we think, imagines it possible to set the pro- 
fession of a consulting engineer—we use the term 
in the wide sense ascribed to it by Mr. Moore— 
namely, one who advises on, designs, or superintends 
the construction of engineering work, but excluding 
contracting or manufacturing engineers—on a 
similar footing to those of law or medicine; but we 
are disposed to agree with Mr. Moore that some 
species of State registration and qualification is 
needed which would form an essential qualification 
for all engineers entrusted with the expenditure of 
public money, or with the care of public safety. To 
go further than this would appear impracticable. 
“The present system ’—to quote Mr. Moore’s 
words—‘‘of using numberless letters as appen- 
dices to their names by such as hold no real 
qualifications is a distinct detriment to the profes- 
sion and misleading to the public.” The ignorance 
of the general public as to the value or otherwise 
of so-called engineering qualifications is proverbial. 
The magic letters C.K. after a name are regarded 
by many as indicative of some qualification equiva- 
lent to those of M.D. in the practice of medicine. 
To attempt to limit the execution of all engineering 
work to those who possess some State-provided or 





State-recognised qualification would be absurd 
involving, as it would, interference with the 
undoubted rights of any private individual or body 
to expend his or their money in any way, and 
through the agency of any person, so long ag the 
public safety or public convenience be not preju- 
diced. But the State has already recognised the 
principle of qualified registration for the benefit of 
public safety in the certification of sea-going engi- 
neers, and there is no valid reason against the 
extension of this principle. Abortive attempts 
have already been made by architects to obtain 
State registration for members of their profes- 
sion, and the attention of the Council of the In- 
stitution of Civil Engineers has before now been 
called to the matter, but without useful result, 
It may be urged that engineers in France and 
Germany are subject to no scheme of registration, 
but it must be remembered that in those countries 
all public expenditure on works is in the hands of 
the engineers of the Ponts et Chaussées in the one 
case, and the Ministry of Public Works in the other. 
Admission into the engineering staff of either of 
those departments in itself constitutes an adequate 
guarantee of qualification. In the United States 
the position is much as it now exists in this country, 
but professional feeling seems to be in favour of a 
change. 

The matters of professional etiquette and scale of 
charges depend largely on the primary questions 
of registration and qualification, and are, to our 
mind, much more difficult problems for solution. 
The Institution of Civil Engineers has repeated! 
declined to lay down the law in such matters, and 
there is little likelihood of any alteration in this 
respect until registration is an accomplished fact. 
The need for some more definite understanding as 
to what is and what is not permissible to a consult- 
ing engineer was more than hinted at in the presi- 
dential address of Sir Alexander Kennedy at the 
commencement of the present session of the Institu- 
tion of Civil Engineers. A paragraph in this 
address which has been widely quoted since Sir 
Alexander uttered it may well be taken to heart and 
carefully considered by all engineers who have a 
care for the welfare of the profession. “1 fear,” he 
said, “it must be confessed that with some 
engineers things have occasionally not been thought 
unworthy or improper which, although not in then. - 
selves dishonest, would be impossible among law- 
yers or doctors, which ought to be impossible 
among gentlemen, and which would be impossible 
among ourselves if our organisation were as com- 
plete and our etiquette as strict as in the older 
professions. I ask members of this Institution to 
keep before them, for their own sakes as well as for 
the honour of the Institution, an ideal of business 
or professional conduct at least as bigh as exists in 
the older and recognised professions of law or 
medicine, even although honourable behaviour 
cannot, among us, be enforced by legal penalties cr 
disqualifications.”’ 


The Treasury Inquiry on the National Physical 
Laboratory. 


On December 28th last year we published an article 
in which it was announced that a Treasury Committee 
was about to be appointed to inquire into the 
working of the National Physical Laboratory. In 
that article it was shown that the appointment of 
this Committee had become necessary because of 
complaints which had been made by public bodies 
and in the Press that the activities of the Labora- 
tory had been and were being directed to ends 
having no public utility, and calculated seriously to 
injure legitimate professional interests. Acknow- 
ledgment that there was a real and urgent need 
for inquiry on both these matters had been made 
by the Treasury, and the need for inquiry on one of 
them had been endorsed by Lord Rayleigh, the 
Chairman of the Executive Committee of the 
National Physical Laboratory in a presidential 
address delivered to the Royal Society. The sig- 
nificant passages in that address were quoted in our 
article and are repeated here. Lord Rayleigh said : 
‘“‘A question of importance has arisen as to the per- 
formance at the Laboratory of tests, partaking of a 
routine character, on the physical and mechanical 
properties of specimens of material. To this 
objection has been taken on the ground of competi- 
tion with the work of private establishments. 

In view of the difference of opinion which has mani- 
fested itself, the Treasury has decided to appoint a 
small Committee to inquire into the working of the 
Laboratory, with a special reference to this ques- 
tion.” We pointed out tbat this was an inade- 
quate description of the nature of the objection. 
The assumption made in this address is that the 
Laboratory offends by infringing professional 
interests. This is perfectly correct, but it is not 
the real onus. The true basis of the objection is 
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that the present action of the Laboratory is against 
public policy, and, being in contravention of the 
limits laid down for it, constitutes a breach of trust; 
that it injures private interests is an additional 
reason for condemnation, but is not the main ground 
of condemnation. 

In order that the inquiry about to be instituted 
may lead to a useful result, the terms of reference 
to the Treasury Committee must cover fully the 
discussion of the duty of the National Physical 
Laboratory toward the public, as well as its obliga- 
tion to avoid interference with individual enterprise. 
Neither of these points is properly presented in the 
précis of the terms of reference as published, which 
runs :—The Board of Treasury have appointed a 
committee to inquire generally into the work now 
performed at the National Physical Laboratory, 
with special reference to the character of the tests 
undertaken there, and the lines on which any 
further development of the work of the Laboratory 
should proceed.”” It will be seen that this is a 
statement of so general a character as to render a 
full inquiry entirely dependent on the will of the 
' Committee; hence, it is of more than ordinary 
importance that the constitution of the Committee 
should be such as to make its impartiality unques- 
tionable. Emphasising, in the article already cited, 
this need for impartiality, we said:—“It has 
been rumoured with scme_ persistence that 
some five names have been already suggested, and 
that of these three are intimately associated with 
the Laboratory itself.” Accepting the good faith 
of all concerned, we added :—‘ That such a Com- 
mittee could be appointed we refuse to believe. 
The management of the institution through its 
Executive Committee is to be adjudicated upon. To 
allow that body to be judge in its own cause by the 
instrument of a Committee including any of its own 
members, or any person associated with the 
Laboratory, would be something worse than an 
error. The scandal which would arise from the 
findings of a Committee prejudiced by its constitu- 
tion in favour of persons whose acts it has been 
summoned to examine would obliterate its claim 
to authority.” How far our belief in this elemen- 
tary obligation in the constitution of a committee of 
inquiry has been justified may be judged by the fol- 
lowing facts :—It has been publicly announced that 
the newly-formed Treasury Committee will consist 
of the Right Hon. Gerald W. Balfour, chairman ; 
Sir Andrew Noble, Bart., K.C.B., F.R.S., Sir John 
Wolfe Barry, K.C.B., F.R.S., Mr. W. J. Crossley, 
M.P., and Mr. R. Chalmers, C.B. There are thus 
three members out of five of the Treasury Com- 
mittee who are more or less connected with the 
Executive Committee of the National Physical 
Laboratory, on whose policy the Treasury Com- 
mittee is to pronounce; and two out of these three 
are direct representatives of the Executive Com- 
mittee. The Treasury Committee, in spite of the 
great merits of its individual members, which no 
one can fail to recognise, comes to its work of 
investigation possibly affected by its composition ; 
its methods of inquiry must, from the nature of 
things, be open to a charge of bias by anyone who 
may differ from its conelusions, and its findings 
may be discredited before their publication. 

The matter is so serious that we have not 
hesitated to use plain words. It is acknowledged 
on all sides that the affairs of the Laboratory are 
in need of impartial examination. By persistent 
pressure the concession of a Committee of inquiry 
has been. obtained. The event shows that by 
its constitution the Committee, though composed 
of men of the highest position and integrity, 
may not, humanly speaking, be absolutely impartial ; 
they are concerned in the cause which they have 
to try, and their position is not on the bench. It 
is a fact that the announcement of the constitution 
of this present Committee has given rise to much 
adverse comment. There is certainly, rightly or 
wrongly, a lack of confidence, and it will hardly be 
a matter for surprise if the assistance which has 
hitherto been willingly given by many scientific 
bodies to the Laboratory is withdrawn in the 
probable event of the Committee supporting a pro- 
cedure which these bodies cannot endorse. 








SHIPBUILDING AND MARINE ENGINEERING 
DURING 1906. 
No. IIl.* 


HavinG now dealt with the world’s shipbuilding work 
during 1906, more with respect to its volume than to its 
character, a third and final article, treating briefly and 
very generally with some of the technical features of the 
work, and the development of which these are indicative, 
may not be uninteresting. 

Naval production, as distinguished from mercantile 
ship tonnage, has been commented on, and the fact may 
be emphasised that Britain, although behind in its usual 
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output relatively to that of all other countries combined, 
still maintains its position in respect of the two-Power 
standard, especially so when it is considered that mere 
tonnage does not now so truly measure the fighting effici- 
ency of our Navy. Germany, Russia, the United States, 
Japan, in this order of precedence, have all made notable 
augmentation to their fleets, ani the remarkable work 
done by Japan in the building and launching of the world’s 
largest battleship has been noted. Of the 26 vessels of 
43,300 tons built by the latter country, three of 2200 tons 
were to Chinese account, and this appears of some signi- 
ficance when Japan’s importance as a shipbuilding 
country is concurrent with China’s apparent awakening 
to “ navy needs.” 

Just as in the case of heavier ordnance and other 
armament development rendering the term tonnage less 
fitting than it was 1s a measure of the fighting efficiency 
of naval ships, so now the term indicated horse-power less 
than ever conveys ar adequate measure of the efficiency 
and character of their propulsive machinery. Turbines, 
water-tube boilers, oil-firing, and other matters are 
undefined factors in the case which require some indi- 
vidual reference. That the Admiralty are quite satisfied 
with the results of the Dreadnought’s trials—the fact of 
this great “engine of war” having been launched, tried, and 
cominissioned within the year should make 1906 memor- 
able as the Dreadnought year—is evidenced by the fact 
that the three ships to be started in the financial year 
1906-7 are practically to be repetitions of her. The Dread- 
nought’s turbine machinery was made by Mr. Parson’s 
firm under a sub contract with Vickers, Sons, and Maxim. 
The three cruiser battleships Invincible, Inflexible, and 
Indomitable, now being built by contract, are each to be 
engined on the same system as the Dreadnought, the power 
being about 40,000, and the speed 25 knots. In these and 
other smaller vessels of the destroyer type the Parson’s 
turbine is supreme. 

The naval authorities of other countries, although they 
have not committed themselves decisively to anything 
very large in the way of the application of the turbine— 
either of the Parsons or other type—have during the past 
year not been listless. The United States authorities are 
awaiting the results of experiments which they have been 
making with cruisers fitted with Parsons’ and with the 
Curtis types of turbines, and besides being greatly im- 
pressed with the intrepidity of this country in connection 
with the Dreadnought and with the express Cunarders, 
they are also awaiting results in these directions. The 
German naval authorities also look to the bold British 
ventures to afford them guidance, while they meantime, 
undertake experiments of their own. Their first turbine 
boat, the cruiser Lubeck, has been generally successful, 
aud turbines are to be fitted to one of the large cruisers 
in the 1907 programme. The French and Russian 
Governments have decided to adopt turbines in battle- 
ships, and the Italian Government are fitting turbines by 
Parsons in the armoured cruiser San Maico, now being 
built at Castellamare. 

The increasing and projected further use of oil fuel in 
the Navy is also a line of development which the 
year’s experience has more definitely made clear. All 
the large ships have oil fuel fittings and storage for a 
large quantity of oil fuel, which will greatly increase 
their radius of action, besides reducing—like the employ- 
ment of turbines—the machinery staff required. The 
projected destroyers are arranged solely for oil fuel. 

In the previous article an enumeration of the six 
largest merchant steamships built during the year was 
given, from which it was seen that fourth place was 
taken by the Kronorinsessin Cecilie, the product of the 
Vulcan Company, of Stettin, Germany, and it was noted 
that while Germans are seemingly not inclined imme- 
diately to follow the lead of the Cunard Company with 
regard to increased speed by turbine propulsion, they are 
determined to keep abreast, at least, in the matter of 
great size and luxurious appointment. In this connec- 
tion, it is instructive to note that a feature of the 1906 
returns from Germany was that, of seventy-three vessels 
built there of over 1000 tons, twenty-one were of 5000 
tons and upwards, and eight were of 8000 tons and up- 
wards. The 104,000 tons built in this country to German 
account were mostly made up of purely cargo steamers 
of between 3500 and 5000 tons. Orders which have been 
recently placed in this country by the Hamburg-American 
Company include a 600ft. mail and passenger steamer at 
Belfast and several vessels of 300ft. and 350ft. length in 
the Clyde and the North-East Coast. The Vulcan Com- 
pany is to build a similar vessel to the 600ft. boat ordered 
at Belfast, and it is understood that it was only because 
the Stettin firm were not in a position to build both in 
time that they did not receive the order for both. 
Because of the more favourable prices for engines 
obtained in this country, a German company last year 
ordered a number.of sets of engines for hulls which are 
being built in home yards. 

Concurrently with the increase in dimensions and power 
of ocean steamships, and almost a necessary complement 
of it, the outstanding technical feature in marine engi- 
neering has, of course, been the advance made in turbine 
design and manufacture, and in the accumulation of expe- 
rience of the system in daily working. Of the great 
Cunard liners Lusitania and Mauretania, launched during 
| the year, and described at length in our columns, and of 
| the turbine machinery now being installed on board, it is 
| here unnecessary to say anything. In this connection, an 

article appearing in our impression for Jantvary 18th on 
| “Steamship Anticipations for 1907 ” may be referred to. 
| The recent examination and refitting of the Carmania’s 
machinery, after a year’s working, yielded both a 
guarantee of the soundness of the new mode of propul- 
sion in such huge units, and a store of guidance for 
| further and greater achievements in the same pathway. 
| Apart from the two 33,000-ton Cunarders and the 17,900- 
| ton battleship Dreadnought, the year’s contribution to 
| the number of turbine-propelled vessels is not remarkable. 
| Seven of the vessels were for channel and river service, 
and the promise of rapid development in the adoption of 








the turbine for Channel service is every day growing 
stronger. Thetwosteamers which W. Denny and Brothers, 
of Dumbarton, are building for the South-Eastern 
and Chatham Railway Company’s service are to be ready 
for this summer’s traffic, and the turbine fleets in the 
English Channel and other arenas should this year pre- 
sent a notable object-lesson to those railway companies 
which are still adhering to the reciprocating engine. 
Only the Lancashire and Yorkshire, the London and 
South-Western, and the Great Eastern are now in this 
category, but it is rumoured that the two latter will 
put turbines into their next new steamers. The fast 
turbine steamers built and being built by the well-known 
Cockerill Company for the Belgian service tetween Ostend 
and Dover need only be mentioned. The most notable 
advance during 1906 was made in foreign countries, 
where, however, the stage has only been reached which 
Britain had arrived at five years ago. During the year 
well-known companies in France, Belgium, Russia, Japan, 
and the United States took out licences to manufacture 
the Parsons turbine, although, of course, in this country 
this right has been arranged for by almost every British 
engineering firm of standing, this entailing, in most 
cases, the laying down of expensive new plant for the 
purpose. America produced her first turbine-propelled 
steamer during the year—the Governor Cobb—and she 
was placed on the Boston and St. John’s (N.S.) route at 
a time nearly corresponding to the placing on the Clyde 
service, five years ago, of the pioneer passenger turbine 
steamer King Edward. The American vessel has three 
Parsons turbines of 5000 indicated horse-power made by 
the Fletcher Company, of Hoboken, N.J. Two other 
turbines are being built at the same yards for the New 
York-Boston service, and one is being built at Bath— 
Maine—for coastwise service. 

The obstacles in the way of properly accommodating 
or wedding the rapidly-moving efficient turbine to the slow- 
moving efficient screw propeller have not been materially 
lessened or changed by the experience acquired of late, 
and Mr. Parsons proposed adaptation of the turbine and 
the reciprocating engine, in which the turbine would 
utilise the steam after doing its work in the cylinders of 
the reciprocating engine, has not so far declared itself in 
practice. This adaptation, he estimates, will save from 
15 to 20 per cent. in the cost of coal, and Mr. Parsons 
himself expects to see, in actual service, very shortly, a 
vessel fitted in this way. Both for naval purposes at 
low speeds, in vessels primarily designed for high speeds, 
and for the slower classes of merchant ships, the combi- 
nation proposed will soon be tried, and its value attested 
in actual service. 

The movement for propelling trading vessels of 
moderate size by internal-combustion engines of one 
type or other—suction gas, petrol, paraffin, &c.—has not 
been very materially advanced during the year by any- 
thing actually done in this country, but on the Continent 
various partially successful, and on the whole very 
promising, trials have been carried out. On the Clyde 
the firm of Beardmore continue to experiment with 
engines of the “Capitaine” type using producer gas, 
and this year, no doubt, definite progress will be 
made. A small trading vessel, motor-propelled, and 
carrying some 200 tons, has been running for some 
time between Swansea and Avonmouth, and the 
Ailsa Shipbuilding Company, of Troon, has on hand 
for MacBrayne’s, of Glasgow, a vessel of 100ft. in 
length, to be propelled by motor, and do trading 
service in the West Highlands. Of course, for pleasure 
and tender services motor boats are now a common 
product, and marvellous results are being attained by 
Thornycroft, Yarrow White, and the other noted builders 
of such craft. Motor vedette boats are now being 
built for the new Dreadnoughts, which are 51ft. over all, 
and it is estimated that an internal combustion engine, 
specially constructed to work with the same fuel as in 
the battleship’s boilers, of 250 horse-power, will give the 
same results, as to speed and its cost, as the steam 
engines and boiler of 350 horse-power which would other- 
wise have been installed. For the successful motor 
engines which home firms are now turning out in 
great numbers, this country has, no doubt, largely to 
thank other countries. Both in German and Dutch 
waters steam has been almost entirely superseded by 
motor power in small installations. That we should not 
be content to allow our continental friends to lead in 
the larger and more utilitarian installations as well 
must be the care of British marine engineers. 
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Producer Gas. By J. Emerson Dowson, M. Inst. C.E., 
M. Inst. M.E., and A. T. Larter, B.Sc. (London), F.C.S., 
Associate of the City and Guilds of London Institute. Long- 
mans, Green and Co., 39, Paternoster-row, London ; New 
York, and Bombay. 1906. 

A work on Producer Gas by Mr. Emerson Dowson 

cannot fail to be acceptable, since only a few engineers 

have such an intimate knowledge of the subject as he 
has. The work contains fifteen chapters, and, broadly, is 
divided into the following subjects:—The theory of the 
producer; furnace work; heating work; engine work 

(including suction plants) ; comparison of gas and steam 

power ; fuel; analysis of fuel and producer gas and the 

calorific power of solid and gaseous fuels. 

The theory of the producer is developed in a very 
complete manner in the first three chapters, and it is 
clearly shown that the matter is far more complicated 
than might at first be expected, and that, indeed, the expe- 
rimental data available are still insufficient to enable a 
fully satisfactory theory to be propounded. The chemical 
reactions that occur when carbonic oxide, carbonic acid, 
and water vapour are in presence of incandescent carbon 
are extremely complicated, and depend largely on the 
temperature prevailing. Of special interest,in this con- 
nection, is the discussion of the “ reversible” reactions, 
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which lead to an equilibrium, depending on the tempera- 
ture, in the proportions of the various gases produced. It 
is shown, for instance, that at a temperature of 495 Cent. 
the equilibrium proportion is 95 CO. and 5 CO, whereas 
at a temperature of 861 Cent. these proportions are 
exactly reversed. A temperature of 1000 deg. Cent. is, 
however, necessary to reduce the proportion of CO, to 
below 1 per cent. If water vapour is present similar 
reversible actions take place, and again it is shown that 

a temperature of 1000 Cent. is needed to keep the pro- 

oortion of CO, within practical limits. Dissociation at 

igh temperaturesis discussed to the extent necessary to 
show that at the temperature of 1000 deg. Cent. above 
referred to its effects may be neglected. From the above 
it follows that 1000 deg. Cent.—1800 Fah.—is thé proper 
temperature for the furnace of a producer. 

Many numerical examples are worked out which, we 
feel sure, will greatly assist the reader in obtaining a 
grasp of this somewhat complicated subject. In these 
examples metric units of measurement are used; occa- 
sionally, however, the equivalent British measures are 
given, and, in this connection, we would point out that 
the abbreviation used for the British Thermal Unit of 
heat is “ Brit.T.U.” instead of the now usually accepted 
abbreviation “ B.Th.U.”* The authors consider it undesir- 
able that the name of the inventor of the gas plant should 
be given to the gas made by his plant, unless it involves 
some entirely new process for making the gas, and 
throughout the book they use the names, “ air-gas,” 
““water-gas,” and “semi-water-gas.”’ 

At the beginning of Chapter II. there is a most in 
structive table giving the percentage composition, 
calorific power, &c., for ideal and for actual air-gas, 
water-gas, and semi-water-gas; the comparisons thus 
obtained are very instructive. It is somewhat surprising 
how nearly, in most cases, the actual gas compares 
with the ideal ; the reasons for the differences, such as they 
are, are fully discussed in this chapter. 

Chapter III. is in large measure devoted to the im- 
portant question of the time required to produce the 
various chemical changes under consideration. Several 
experiments on the subject are quoted which show that 
this time depends largely on the physical condition of the 
carbon and on the size of the pieces. The most im- 
portant factor, however, as might be expected, is the 
temperature. From these data the rate of flow of gas 
that is desirable through the producer is deduced. The 
remainder of this chapter deals with the consideration of 
the reversible reactions above referred to. 

As regards furnace work, it is shown that in the ordinary 
producers used for such work the heat efficiency seldom 
exceeds 80 per cent. How, then, the question is asked, can it 
be economical to use producers in view of such a loss? 
The answer is given in Chapter IV., and, although it 
involves several explanations, the answer is satisfactory. 
Several designs of furnaces for various purposes are given. 
The next chapter deals with the use of producer gas for 
heating; that is, when the work requires the use of 
burners and small flames. An example is given of an 
installation carried out by Mr. Dowson in 1885 at the 
Glouzester County Asylum for cooking and baking bread, 
&c. Chapter VI. is only a short one, and deals with 
engine work, principally from the producer point of view. 

The next two chapters are devoted exclusively to the 
increasingly important subject of suction plants, and a 
description is given of the first practical suction plant 
made in 1894 by M. Léon Bénier. This plant was tested 
by Professor Amée Witz, and the somewhat remarkable 
result, for a first attempt, of 1°57 lb. of anthracite per 
brake horse-power was obtained. Sectional illustrations 
and descriptions of several of the more important 
suction producers are given, but no comments are made 
as to their advantages and disadvantages, which is 
explanable by the fact that one of the best known is the 
invention of one of the authors. There is an interesting 
account, taken from the “ Proceedings ” of the Institution 
of Civil Engineers, of trials made by Mr. Adam with a 
40 brake horse-power suction producer. The gas was 
not used by an engine in these trials, but was drawn 
through the producer by means of a fan, so that the gas 
might be measured and analysed accurately. The best 
result shows a heat efficiency of 90 per cent. reckoned 
on the higher calorific value; this, in our opinion, is 
correct, since the loss through condensation of the steam 
produced by the burning of the hydrogen of the gas is a 
gas engine loss, and it was so considered by the Com- 
mittee of the Institution of Civil Engineers on the 
Efficiency of Internal Combustion Engines. An interest- 
ing set of indicator diagrams is given showing the effect 
of putting on the full load after the engine had been at 
work on light load for seventy minutes, showing that the 
explosions at first became weaker and weaker, then 
gradually stronger and stronger until they had regained 
their normal condition. 

Chapter IX. purports to deal with the use of bituminous 
coal for making gas for engine work, but in effect consists 
principally of a short description of the Mond gas pro- 
ducer. The authors point out the great advantages that 
would accrue from a satisfactory producer using 
bituminous coal, but frankly state that “for the present 
the methods of working with bituminous coal are tenta- 
tive, and it cannot be said that any of the plants now 
used are as simple and as free from trouble as those 
working with anthracite or coke.” 

_There follows a short chapter on “ stand-by losses,” 
aimed principally at showing that these losses are far less 
wiih a gas plant than they are with a steam plant. It 
appears from a numerical example that they are eight 
times smaller, but we think the authors have taken a 
somewhat hopeful view of the fuel consumption of gas 
engines and an exaggerated one for steam engines; they 
also assume that each plant is working for only eight 
hours and standing for sixteen. 

In the next chapter the comparison of gas and steam 
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power is continued by means of the heat flow diagrams 
originally devised by Captain Sankey and published in 
the introduction to the Report of the Thermal Efliciency 
Committee of the Institution of Civil Engineers. These 
diagrams show at a glance how very much greater the 
heat economy of a gas plant is than that of a steam 

lant. 
. The remainder of the book describes and gives the 
characteristics of the fuels that can be used for making 
producer gas, also the methods of analysing and deter- 
mining the calorific value, and the matter is fully dealt 
with. It is stated that peat is not a suitable fuel; we 
have reason to believe that shortly this statement will be 
found to be erroneous. Excellent descriptions of the 
caloriméters in use are given, and the ‘errors to-which 
they are liable are stated. There are two appendices 
giving all information as regards the data needed in con- 
nection with this important subject, and there are 
numerical examples illustrating the calculations that 
have to be made. 

We have every confidence in recommending this book, 
for besides the information it contains, it is well and 
clearly written. 


A Handbook on Reinforced Concrete, for Architects. Engi- 
neers, and Contractors. By F.D. WaRREN, Massachusetts 
Institute Technology, 1900. London: Crosby, Lockwood 
and Son, 7, Stationers’ Hall Court, Lucgate-hill. 1906. 

THERE are four parts in this small volume, treating 
successively of the Tensile Strength of Cement, that of 
Concrete Steel, the Designs of Concrete Structures, and 
those of Reinforced Concrete Trusses. We pass over 
Part I., which contains nothing new, and profuse and 
minute instructions for testing, mixing, and applying 
cement and its compounds have been common property 
for the last half-century. In order to finda value for the 
tensile strength of concrete, the writer had two test 
beams made, which were designed to be weak in con- 
crete-resisting area between the steel members, so as to 
facilitate this method of failure, if possible. The manner 
of failure was as anticipated, namely, by tension in the 
concrete between the steel members. It is stated that 
“it is not intended to assert that the value of the tensile 
strength of concrete can be obtained from these two 
experiments,” a statement that will meet with general 
concurrence. It is added “they are given merely to 
illustrate what may be expected.’ Under tke tit:e of 
Concrete Structures, Part III. is comprised of beams or 
girders—the terms being used synonymously— floors and 
columns, circular and octagonal. To design the “ beam 
or girder” but one datum is required, which is the maxi- 
mum bending moment, and for its calculation a formula is 
given. One example will suffice. Having found the 
nearest equivalent in the table to the calculated safe 
bending moment, in the corresponding columns are 
recorded the size in inches in breadth and depth, the 
area of section, and of the steel rods, with their number 
and size, and other particulars. The tables are exceed- 
ingly numerous, and must have involved no ordinary 
amount of time and Jabour. They include sizes ranging 
from 24in. by 6in. to 20in. by 80in., increasing by depths 
of 2in. A chapter is devoted to comparative costs, which 
is asubject experience has shown is not susceptible of even 
approximate accuracy. No two costs ever present 
themselves in which the attcndant conditions are 
identical. 

Roof Trusses, Part IV., are treated very much after 
the manner of beams and girders. The designs, which are 
mere skeleton sketches 1}in. in length, all belong to the 
same type, the N truss, with a horizontal tie ranging in 
span from 25ft. to 140ft., the differences in length 
answering to so many additional panels. The selection 
is unfortunate, as this class of design is old and not well 
adapted to any butsmall spans. In nine cases out of ten 
that great factor, the headway, does not permit of a con- 
tinuous tie from one springing to the other. Again, the 
system of trussing adopted throws the longer bars in com- 
pression, and makes tie members of the shorter verticals. 
Unless the circular or crescent form be employed, the 
double truss with inclined ties and struts square to the 
rafter, with a common horizontal tie placed high up. 
fulfils all modern requirements. The majority of engi- 
neers in America, as well as in other countries, regard 
tensile stresses in the concrete as negligible quantities, 
and M. Coignet, one of the earliest known authorities 
upon the subject, agrees with that view. The opinion 
that the tensile strength of concrete may be omitted 
from consideration is fortified by the result of experiments 
on concrete steel beams conducted by F. E. Turneaure, 
Assoc. M. Am. Soc. C.E. Allusion is made in the preface 
to the “conservation of planes,” but M. Considére has 
demonstrated that the hypothesis of conservation of 
plane sections is in itself a false assumption, though its 
results are sufficiently accurate to calculate bending 
moments, except when in close proximity to heavy con- 
centrated loads. The author's method is not intended to 
apply to more intricate designs, although its scope is not 
necessarily restricted to the simple cases under treatment. 
To what particular examples its range may be safely ex- 
tended the reader will himself be the best judge. The 
process is Jong and rather tedious, and the total absence 
of any drawings, for which the fullest description is no 
adequate substitute, is a regrettable omission. 


A Treatise on the Theory of Alternating Currents, By 
ALEXANDER RussELL, M.A. Vol. II. Cambridge: at the 
University Press. 1906. 


Tus work is not suitable for elementary students, and 
is intended for those who have already reached a some- 
what advanced stage. It is not a volume containing 
illustrations of actual machines, but deals with theory ouly, 
and with the various formule used in the design of the 
component parts of the apparatus. The student wil be 
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devoted considerable time to the study of the higher 
mathematics. 

In the first two chapters the theory of single and poly. 
phase alternators is set forth, and the author gives proper 
credit to Mr. J. Swinburne for his early recognition of the 
importance of armature reaction in the working of these 
machines. Many of the phenomena which puzzled the 
early electricians are easily explained when this reaction 
is taken into account, and the proofs of the formulw are 
due to Professor C. F. Guilbert. Chapter II. treats of 
two-phase and three-phase alternators, and perhaps the 
most interesting portion of it is that dealing with oscillo. 
graph test on balanced and unbalanced loads. The 
oscillograms were furnished by Professor André Blondel, 
In the following chapter various experimental methods 
of analysing E.M.F. waves are given, and that due to 
Mr. H. Armagnat appears specially useful in practice, 
The theory of synchronous motors is discussed jn 
Chapters IV. and V., and is an application of the methods 
used by Dr. J. Hopkinson. and the author shows how the 
V-curves first described by Mr. Mordey could have been 
predicted easily from theoretical considerations. The 
theory was, however, only used for that purpose after the 
discovery had been made. In Chapter VI. phase-swing. 
ing of alternators is dealt with, and the development by 
Professor Bertram Hopkinson of his father’s theory is 
very interesting. The theory of alternating - current 
transformers is set forth at some length later in the book, 
and here the author acknowledges his indebtedness to 
Professor J. A. Fleming. 

The author gives at the end of each chapter a short list 
of writers and the names of their works, so that a fairly 
complete bibliography of the subject is available. He has 
also been very careful to make due acknowledgment of 
the sources of his information, and of the help he has 
received from other professional men. The volume 
should be of value to the professor and to the advanced 
student and specialist, as showing the manner in which 
the formu! in general use have been deduced; but it 
should be remembered that in most cases the practical 
results were first obtained by experimental work, and 
that the formu's are mathematical methods of describing 
those results. 


Die Technik der Lastjinderung Einst und Jetzt. Vin 
KamMERER, Charlottenburg. 8vo., pp. 262. Munich and 
Berlin: R. Oldenbourg. 1907. 


In the year 1903 a movement was inaugurated in Bavaria 
for the establishment of a museum of masterpieces in 
technical and physical science of German origin, analogous 
to that at South Kensington. This, according to the 
history of the undertaking which is known as the 
Deutsche Museum, by Dr. Sturge that we have received 
from the same publisher, is to be carried outona very large 
scale, a site of about nine acres having been allotted for 
the buildings by the Corporation of Munich, and a com- 
petition for the final design is now in progress, while 
the objects. already collected have been provisionally 
arranged in the old National Museum. In further imita- 
tion of the South Kensington example, the author of the 
present volume, Dr. O Kammerer, of Charlottenburg, 
the referee for cranes and hoists, has supplied a general 
historical and descriptive sketch of the development of 
mechanical arrangements for lifting heavy weights, 
starting from the oldest Egyptian history, and passing 
through Roman and medieval times down to the latest 
developments in winding engines, furnace hoists, steel 
works charging and ladle cranes, and in fuller detail the 
newer forms of wharf and yard cranes, shipbuilding 
appliances, canal lifts, and inclines, and the methods of 
coaling ships at sea. The treatment is essentially popular, 
the descriptions being very profusely illustrated. Most 
of the earlier figures have appeared in previous publica- 
tions, but the later ones are reproductions of carefully 
shaded drawings or photographs, giving very attractive 
and striking pictures; one in particular, a roll charging 
crane at Meiderich, which picks up a three-high stand of 
rolls, with its housings, and replaces them by another fitted 
complete, the whole time of changing being reduced to an 
hour and a-half, being among the best. The history of 
winding engines is also well traced, from the old horse 
whim and double-bucketed overshot wheel of Agricola’s 
time down to the latest developments in steam and 
electric winding plant. In the same way the history of the 
crane is commenced with the old harbour cranes of the 
Rhenish towns, such as that still at work at Andernach, 
with their tread-wheel motors, and passes through the 
Armstrong hydraulic and steam-driven systems to the 
manifold modern developments of electric cranes, both 
fixed and movable. The application of the latter to ship- 
yards and the various forms of loading and discharging 
cranes for bulk cargoes, are similarly treated. The final 
section on canal lifts includes an interesting account of 
the projects submitted in competition in 1895 and 194 
for the Danube-Elbe Canal in Austria. 








INSTITUTION OF NAVAL ARCHITECTS.—The annual meeting of 
the Institution of Naval Architects will toke place on Wednesday, 
March 20th, and the two following days, in the Hall of the 
Society of Arts John-street, Aldelphi, W.C. The Right Hon. 
the Ear! of Glasgow, G C M.G., LL.D, President, will occupy the 
chair. The annual dinner will be given on Wednesday, March 
20th, in the Grand Hall, Hotel Cecil, Strand, W.C., at 7.30 p.m. 
The Council will be willing to present a gold medal to any per- 
son not being a member or associate-member of Council, who 
shall at the forthcoming meetings read a paper which, in the 
judgment of the Council, shall be deemed to be of exceptional 
merit. The Council will also be willing to present a premium of 
books or insti:uments to the reader of any paper, not being a 
member or associate-member of Council, which paper shall, in the 
judgment of the Council, merit this distinction. It is proposed 
this year to hold a summer meeting at Bordeaux, on June 25th 
and the following days, jointly with the Association Technique 
Maritimes, in connection with the Bordeaux Maritime Exhibition 
that is to be held in that city, Details of the proposed meeting 
qill bo dneenticn’ { dts ectirse, 
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900 HORSE-POWER PELTON WHEEL 


= W. GUNTHER AND SONS, OLDHAM, ENGINEERS 
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900 HORSE-POWER TURBINE FOR INDIA. 


In our issue of March 3)st, 1905, we described and 
illustrated the hydro-electric plant installed by the Indian 
Government for the utilisation of the water power of the 
Karteri Falls, Nilgiri Hills, India, and the transmission of 
the power to the Wellington Cordite Factory, and now have 
pleasure in placing before our readers particulars of a much 


larger turbine which has. pe been supplied by the makers of 


the original turbines, Messrs. W. Guntber and Sons, Central | 


Engineering Works, Oldham. 
The new turbine, which is designed to be capable of 


working up to 900 brake horse-power, is intended to be | 


nozzle is of a steel alloy, and the spear rod of Delta metal 
with a phosphor bronze end; the wheel centre is of cast 
steel, and the buckets, which are bolted on separately by 
turned bolts, are of steel alloy. The wheel is 54in. diameter 
at the centre of impact of the jet, or about 60in. over atl; the 
shaft is 64in. diameter in the bearings, which are of the self- 
oiling type with phosphor bronze steps. Fig. 1 is an en- 
graving reproduced from a photograph of the turbine, which 
is intended to be coupled direct tu a three-phase alternator 
supplied by the makers of the present electrical equipment, 
viz., Messrs. The General Electric Company, Limited, of 
Witton, Birmingham. It will be seen that the turbine is 
entirely self-contained, being mounted in a cast iron casing 




















Fig. 2—INLET NOZZLE AND CONTROL CYLINDER 


supplied from the existing pipe line, and will be placed in 
the same building as the existing turbines, space having 
been left for this purpose. The fall is 630ft. Owing to the 
fact that a certain speed, viz., 400 revolutions per minute, 
was required for electrical considerations, the turbine is of a 
somewhat different type from those first installed, and is of an 
improved Pelton or tangential type, having a single round 
nozzle, the area of which is diminished when less than the 
full power is required by means of a spear-shaped rod which 
moves in or out of the nozzle, according to the power 
required at the time being. The shape of the spear end and 


of the nozzle have been very carefully designed, having 
regard to one another, with the object of obtaining the 
highest possible efficiency in water consumption at all | 
The 


positions of the spear with reference to the nozzle. 








and carried on a substantial bed-plate. The inlet to the tur- 
bine is placed on the upper portion of the casing, so as to 


| permit free access of the attendant toall parts without passing 
| over any pipe connections, there being a space of about 7ft. 


between the floor line and the inlet pipe. 

The spear rod for varying the area of the jet is moved in or 
out of the nozzle orifice by means of a hydraulic cylinder, 
but provision is made for working it by hand when the 
governor is being repaired or examined, or in the event— 
which the makers consider extremely unlikely—of any 
temporary derangement of the automatic governing arrange- 
ments. The governor is of Messrs. W.: Gunther and ‘Sons’ 
hydraulic type, generally similar to those on the present tur- 
bines, and is driven from the turbine shaft by chain-gear, so 
as to eliminate any possibility of danger through a belt 


breaking. We may say that Messrs. Gunther strongly advise 
all governors for turbines for electrical work to be chain- 
driven where practicable, as the advantages in additional 
safety and of a positive drive far outweigh the extra cost over 
a belt drive. 

As at times, for example, during the monsoon season, the 
water from the supply pipes carries a certain amount of sedi- 
ment which may interfere with the working of the governor, 
the hydraulic cylinder and governor have been designed to 
use a clean water supply from another source at a pressure of 
100 lb. per square inch, but arrangements have been made so 
that either the full pressure from the pipe line—about 270 lb. 
per square inch—or the lower clean water pressure may be 
used at will, and the governor water is filtered by means 
ofa double self-cleaning filter before passing through the 
governor valve. 

Fig. 2 represents the inlet, and shows the hydraulic con- 
trolling cylinder and also the end of the spear rod projecting 
through the nozzle. The means for working the rod 
by hand can also be clearly seen. From Fig. 1 it will be 
seen that the hand wheel shown in Fig. 2 is replaced by a 
chain wheel, and chain gear is used in order to enable the 
rod to be worked from a hand wheel placed on the side of the 
turbine case. The revolving wheel is shown separately in 
Fig. 3. 

In order to avoid changes of pressure, and to prevent 
damage to the pipe line through dangerous shock by 
concussion or water-hammer when the turbine is quickly 
closed, or when a large amount of load is suddenly thrown 
off, an automatic relief valve is placed on the inlet pipe. 
This valve may be seen on the taper inlet pipe in Fig. 1, and 
is of Messrs. W. Gunther and Sons’ latest type, its special 
feature being that it is operated hydraulically, and is designed 
to open instantaneously with a slight increase of pressure and 
to close down slowly. One of its chief objects is to obviate 
the swaying of the pressure caused by the spring loaded 
relief valves untilequilibrium of the water column is restored. 
It has, we are informed, been used for a variety of falls and 
pressures with the most satisfactory results, and its use is 
always recommended by the makers for employment with 
quickly governed electrical turbines on high falls, or in 
cases where the pipe line is very long. 'The supply pipe 

















Fig. 3—PELTON WHEEL 


from the turbine to the receiver at the end of the present 
pipe line is 24in. diameter, and a 24in. sluice-valve is fixed 
on the branch of the receiver so that the water may be 
entirely shut off from the turbine when desired. This is one 
of the most powerful turbines made up to the present time by 
any British firm of hydraulic engineers. 








A NEW DRAWING PEN. 


WE have recently had sent to us for trial a new drawing 
pen, the invention of Mr. Bleloch. L. Samuel, and which is 
made by the Union Drawing Office and Print Company, of 
175, St. Vincent-street, Glasgow. We are quitesatisfied with 
the results of the tests to which we subjected the pen. The 
lines obtained were good, and the fact that the pen can be 
easily opened for cleaning is a valuable feature of it. The 
accompanying illustration shows the general construction. 
By turning the milled head B half a turn the pen can be 
instantly opened, and this without disturbing the adjusting 














screw Cin any way. The point ofthe pen is similar to that 
of any other type, but in addition there is a special steel nib 
A of channel section, which receives and permits the hinged 
leg of the pen to be adjusted within its sides for the width 
of the line required. This nib, which is removable for clean- 
ing, holds and encloses the ink free to some extent from 
evaporation, so that the pen can be used for some time 
without choking. The pen is well made, and gives very 
satisfactory results. 








Tue Board of Trade have recently confirmed the 
Warrington and Northwich Light Railways—Extension of Time— 
Order, 1907, amending the Warrington and Northwich Light 





Railways Order, 1903, 
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FOUR-COUPLED TANK LOCOMOTIVE. 





A NEAT little four-coupled bogie tank engine has recently 


been supplied ‘to the Schull and Skibbereen Tramway and 
Light Railway, by Messrs. Peckett and Sons, Atlas Loco- 
motive Works, Bristol. The gauge of this railway is 3ft. 

As will be seen from the illustration, the engine is of the 
outside-cylinder type, running on eight wheels, four being 
coupled, and four being for the bogie at the leading end. The 
coupled wheels are 3ft. gin. diameter, and the bogie wheels 

ft. The boiler is 12ft. 7in. long, 3ft. 8in. in diameter, and 
made of plates jin. thick. The external fire-box is made of 
Siemens-Martin mild steel plates, and the internal fire-box 
ofcopper. The latter is 3ft 1l4in. long, 2ft. llin. wide at 
the top, and 2ft 4in. at the bottom, and varies from 3ft. 10in. 
to 4ft. 2in-in height. The plates, except the tube plate, are 
sin. thick, the latter being fin. thick. 


The locomotive is fitted with central buffers, and a cow- | 


catcher at the leading end placed so as to come 44in. from 
the top of the rails; and with Gresham and Craven’s auto- 
matic brake. The following are the leading particulars :— 


Diameter of cylinders J2in. 
Stroke of ditto < e 1Sin. 
Number of wheels coupled din. 
Diamet rofditto.. .. .. .. 3ft. jin. 
Diameter of ditto 4-wheel bogie 2ft. 


A 
Tires, bogie 
Journals .. .. 
Journals, bogie 
Wheel base rigid .. 


jin. wide, 2}in. thick 

din. wile, 2in. thick 
4p. diam., Jin. long 
5ft. 6io. 


Wheel base, total .. 15ft. 

Copper fire-box .. ., giv. and jin. thick 
Number of brass tubes 130 

Diameter .. 1}in. 


Working pressure . 
Frames steel *e 
Capacity of side tanks 
Capacity of bunker 
Total heating surface .. 
Grate area : . 
Gauge of railway .. 
Weight emp*y 


160 lb. per sq. in. 

Zin. thick 

600 gallons 

5 ewt. 

square feet 

8 square feet 

3ft. | 
20 tons 10 ew. | 

Weight loaded 24 tons 10 ewt. 


This engine had to go round curves of 119ft. radius, 
was not to exceed 6ft. 10in. in total width. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opvnions vy our 
correspondents. ) | 





LOCOMOTIVE ECONOMY. 


Srr,—In considering the question of “locomotive economy” it | 
is well to remember that ‘coal consumption” is not the only 
thing that goes to spell ‘‘economy.” In England, with coal at its 
average price, it seems to me that there is very little, if anything | 
at all, in favour of compounding, taking everything into considera- 
tion. Compound locomotives do not reduce the coal bill to such 
an extent as more than to compensate for their greater initial cost 
and maintenarce. But if coal were to rise much in price com- 
pound engines would then show to advantage in England, as they 
have done in other countries. However, apart from ‘‘ compound- 
ing,” there are other factors to be reckoned with in the matter of 
‘*locomotive economy.” The arrangement of the wheels often 
has a good deal to do with it. For instance, take the case of an 
** Atlantic” (4-4-2) type engine weighing from 70 to 74 tons. Of 
this enormous weight from 36 to 39 tons only is available for 
adhesion. This accounts for the excessive slipping that is so 
common to engines of this type, and is the reason why their full 

ower is never realised in practice. Experience has proved con- 
clusively that the ‘‘ Atlantic” (4-4-2) type engine is the reverse 
of economical, for it has failed to show better work than is done 
on the London and North-Western and Caledonian Riilways by 
engines of the 4-4-0 type which cost much less to build and 
maintain than do ‘‘ Atlantic” engines. For the economical work- 
ing of the heaviest express trains the 4-6-0 type of engine is to 
be preferred. This arrangement of wheels permits of the full 
power of the engine being utilised, which, after all, is true 
economy. Of the many different systems of compounding, 
perhaps the most economical, alike in prime cost and maintenance, 
is that of the late Mr. W. M. Smith, in which three cylinders are 
employed, one high-pressure ard two low-pressure. Mr. R. M. 
Deelev’s latest engines on the Midland Railway are fine examples 
of this class of compound engine. But, as I mentioned before, as 
to whether compounding does or does not pay is chiefly a question 
as to the current price of coal. With cheap coal compounding 
does not pay, and, therefore, is not economical. 

February 5th. CYCLOPS. ‘ 
t 





Sin,—Your correspondent ‘‘ Progress” has occupied many 
columns in s‘ating that British locomotive engineers do not know 
heir business, 


Perhaps, therefore, you will allow me a tithe of 








5$in. diam., 6in. long 


| herg-Simplon route ; and the mere passage of Paris also adds at 


| sometimes worked by rack-rail 


40 miles in a straight line, from the Mont Cenis tunnel, the pre- 
sent traftic of which it would almost completely absorb. 


Cenis traffic, what would be their ultimate gain ? 
diversion of the French traffic, Calais to Delle, to other French 
lines between Calais and Chamonix ; if this latter had only been 
the shortest route to Brindisi, instead of, as now shown, the Calais- 
Delle and Simplon route, together with the loss of the traffic 
through the Mont Cenis tunnel, the P.L.M. lines would lose in 
gross receipts annually by the proposed reduced distance, on 
French soil, of 69 kiloms , 
the Mont Cenis route of the P.L.M. 


supposing our South-Eastern lines had made a Channel tunnel 
between Folkestone and Boulogne, and then, a few years later, it 
was proposed: that the same company should operate the traffic in 
a competitive Channel tunnel scheme between Dover and Calais, 
the object of the scheme being to “‘ preserve for England the cou- 
tinental traffic” —in other words, to ward off the competition of 
English railways lying to the north-east. 


Lines.” 





the space taken up by his voluminous letters, in order to point out 

the unsoundness of his general conclusions. Broadly speaking, 
| he states that our locomotive designers are either blind to, or 
| prejudiced against, the compound locomotive. Were he in their 
place he would **import Du ene engines,” 

‘* Progress” appears to be quite oblivious of the fact that 
Du Bosquet-De Glehn four-cylinder compounds are at present 
running under close observation on the G.W.—Nos, 103-4-5 ; and 
| that three different types of four-cylinder compounds are under- 

going careful trial on the G.N.R.—Nos. 271, 292, and 1300; the 
| last of these being a De Glehn compound, though English built. 
Four-cylinder compounds are also on trial on the L. and Y. and 
N.E. railways. Upon the relative efficiency of these engines, as 
compared with two and four-cylinder simple engines, neither | 
nor ‘‘ Progress” are competent to judge. My point is, that four- 
cylinder compound locomotives have had, and are having, a fair 
and impartial trial on two at least of our leading railways. An 
ounce of practice is worth a pound of theory. And we may rest 
| assured that if four-cylinder compouad engines can be shown in 
actual practice to be more suitable for the loads and running 
| conditions in this country—both of which are widely different to 
| those abroad—then such engines will be built. And no better way 
| of testing this can be found than that of the G.N. Railway, where 
| four-cylinder compound, four-cylinder simple, and two-cylinder 
simple engines are being tested in competition with each other. 
Bradford, Yorks., Feb. 6th. HAROLD SMITH. 


MONT BLANC THE LONGEST ROUTE TO BRINDIsI. 
S1r,—Attention is again called to the re-issue of the sche:nes for 
| boring the Faucille tunnel ; and now Mont Blanc is to be the 

cause to justify the execution of a project which even the daily 
Press—French—has frequently denounced as an entreprise folle. 
It has now been stated to make the “shortest and quickest route 








between England and Brindisi,” while, in reality, it would be one 
of the longest, and certainly one of the slowest, as shown by the 
actual distances and altitudes given as follows :— 
Kiloms, 
Calais (Maritime) to Paris(Nord).. .. .. «2 «ese 296 
Paris (Nord) arrival to Paris (P.L.M.) departure, time- 
distance equivalent Smee ey 9 ce bee | Gr tae? hea 40 
Paris by proposed Faucille tunnels to Geneva .. 509 
Geneva to Chamonix... 2. 20 te «e 10) 
Proposed Mont Blaac tunnel eee arya a cea Waal tea 14 
Entreves( ‘ourmayeur) vid Aosta to Turin (Porta Nuova) 167 
Turin to Piacenza ge: ee Tale. Nose ail vant ge, eu 188 
Total = 1313 
Calais to P acenza by shortest, quickest route, over 
heavy main lines: Amiens, Laon, Delle, Délémont, 
Montiers, Solothurn, Bern, the Loetschberg, the 
Simplon,* and Milan in” we 2 ete, Wk She 1170 
Greater length of Faucille-Mont Blanc route es 173 


Therefore, the distance to Brindisi, vid Faucille-Mont Blanc, 
would be lengthened by at least 120 kiloms more than the Loetsch- 


least one hour to the times of the through journey. 

But the distahces given would have to be greatly increased to 
make the Mont Blanc route workable for trains in winter and 
summer alike. The distances given comprise heavy gradients, 
locomotives, and abounding in 
sharp curves. The present crooked lines to be utilised on either 
side of the Alps are of only third-rate order, principally for 
summer-season local tourist services, and the distances would have 
to be developed artificially to build up a line with practical 
gradients for main line traffic. 

The Mont Blanc proposed line, in addition to its much greater 
length, would have to labour against high altitudes. The maximum 
would be 1100 m., as against 705 m. of the Simplon, and only 
1004 m. of the Loetschberg. The greater virtual distance of this 
Mont Blanc line would therefore tell against it in actual working. 
It would traverse the mountain range at a distance of only about 


To compensate the P.L.M. lines for the ruin of their Mont 


Simply the 


as compared with existing distances by 


To draw a comparison, this situation may be better defined by 


In the case of France, 
he Faucille and Mont Blanc tunnels are to “preserve for France 
he transcontinental traffic.” But as Calais and Boulogne are 


* Details from page 291, March 23rd, 1906, ‘‘ Projected International 
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situated upon the most direct line between London and Brin 
it is impossible to imagine any German intervention to di 
southward traffic from those ports. 





lisi, 
vert 
It is Switzerland alone who ig 
feared, because she hopes to secure, between Delle and Bri 

246 kiloms. for herself, and 716 kiloms. between Calais and Delle, 


for the French North-Eastern railways, This preserves and 
ensures for France a heavy preponderance of the total mileage: 
and for that small share of 154 miles Switzerland has hai to bore 
the great Simplon and the North Jura Chain, and will yet have to 
pierce the Bernese Alps. 

North France and Switzerland are not begrudged these possit |g 
benefits in the rich traftic along the Brindisi route by the French 
people ; and it may be greatly doubted if French railways, as q 
whole, are much concerned in preserving the monopoly cf the trattic 
along one line of route, exclusively, between the St. George's 
Channel—or, rather, ‘‘ La Manche,” we should be very careful to 
say in these days of ententes—and the Mediterranean and Adriatic 
coasts. But the magnitude of the Faucille and Mont Blane 
schemes means the unloosing of about 240 million francs, and that 
‘ortunes are to be made. It means spending one million franes 
for each kilometre of distance that would be lost to France out of 
ber huge mileage in the north-south traffic. Would the millions 
thus negatively expended destroy the Calais traffic of the 
Loetschberg and Simplon? Seeing that the Swiss would be the 
shorter route, this does not seem probable. A sober review of the 
facts compels one to believe that, although good as a tall financial 
move, the scheme for boring the Faucilleand Mont Blane would never 
rive to French commerce or French railways a return commensurate 
with the price that the French people would be asked to pay for it. 
Friends, stannch and true, to the French nation, with or without 
ententes, must cordially wish that she may have no further 
experience in Panamas. C. R. K 


INFLUENCE OF CARBON 





ON IRON, 





Monsigeur,—Je lis dans le numéro du 25 Janvier de votre 
journal la letire de M. Arnold, et je vous demande de bien vouloir 
insérer la réponse ci-dessous, 

Bien que M. Arnold apporte dans sa lettre plus d’esprit vulgaire 
que d’esprit scientifique — mettons traces indosables pour ce 
dernier—je resterai plutét sur le terrain scientifique. 

M. Arnold ne s’est point tromp‘, j’ai bien voulu dire que dans 
Vetude qu'il a s*gnée avec M. MacWilliam, ila entin admis les ¢tats 
allotropiques du fer. 

M. Arnold, qui se croit obligé de déclarer que ce mémoire ¢tait 
élégemment illustré, se plaint de la ‘‘ pauvre ” reproduction qu’en 
a fait un journal francais. Dans ce journal—la Revue de Metal- 
lurgue, dirigée par M. Henry Le Chatelier—ce savant a fait une 
critique du dit mémoire. S’appuyant notamment sur les observations 
de l’éminent M. Stead, M. Le Chatelier a fait remarquer que le 
travail de MM. Arnold et MacWilliam ‘‘ constitue un pas important 
vers l’entente entre les savants qui s’occupent d’¢tudier la constitu- 
tion des aciers. . . . Ilest regrettable qu’ils aient cherché 
revenir sur les conclusions si nettes de leurs expériences, de fagon 
i tout embrouiller et 4 augmenter encore la confusion, si possible.” 
Ce qui m’a fait ajouter que |’abdication de M. Arnold était 
adroite—je ne sais si M, Arnold comprendra cette forme de poli- 
tesse ; c’est le point suivant :— 

Dans la discussion, M. MacWilliam, son corelizionnaire, déclare, 
au nom des auteurs, que les lettres a, B, y ont été utilisées pour 
désigner les intervalles de température et non les divers ¢tats du 
fer. Cela, Monsieur, permettez-moi de le dire, a fait sourire tous 
les gens sérieux. Décidément, M. Arnold veut instruire en 
amusant. C'est une méthode. 

M. Arnold se plaint, d’autre part, que mes développements 
soient uniquement des échos bruyants et réitérés des doctrines de 
M. Osmond. Ces échos le génent done beaucoup. Mes recherches 
sur les aciérs spéciaux n'ont fait que confirmer les beaux travaux 

de M. Osmond, le dernier ‘‘ Bessemer Medallist.” 

J’ai dai, de ce fait, les exposer 4 plusieurs reprises et en montrer 
Vimportance ‘xdustriel/e croissante. Je regrette viverment que M. 

Arnold, malgré cet excellent caractére, qui a beaucoup plus fait 

pour sa réputation universelle que ses travaux scientifiques, s’en 

trouve ennuyé. 

Enfin, M. Arnold déclare que je dois dédaigner ses théories 





comme appartenant A des personnes qui sont simplement des fabri- 
cants et des consommateurs d’aciers. 

Comme ingénieur, conseil de plusieurs usines frangaises, les unes 
fabriquant les produits métallurgiques, les autres les consommant, 
je ne peux laisser passer, sans protester, pareille affirmation, 
méme quand elle sort de la bouche de M. Arnold. 

A la formule que M. Arnold propose aux fabricants de ressorts, 
je me permettrai d’opposer la suivante, plus spécialement destinée 
aux producteurs d’appareils tranchants, notamment aux fabricants 
de rasoir : Per cent. 

Carbures de fer divers et sous divers états . ... 20 

Fer (considéré dans un des intervalles a, B, y, mais 

OM GIOTEIBINN. S55. 5c. ogc) gan see ova Sea g an 
Décidement, M. Arnold a beaucoup d’esprit ; je lui souhaiterais 


—d’avoir & l’instar d’un grand nombre dé savants anglais que tous 


les métallurgistes honorent—un peu plus d’esprit scientifique. 

Je vous demande pardon, Monsieur le Directeur, d’abuser ainsi 
de votre hospitalité, et je vous prie de croire en mes sentiments 
les plus distingués. LEON GUILLET. 

Paris, le 2 Février. 








Roya Scorrisu Socrety or Arts: KeitH Lectures, 1907.— 




















A course of four lectures will Le delivered in the Hail, No. 117, 
George-street, by Mr. Charles W. Gamble, Manchester School of 
Technology, on *‘ Photography and the Printing Press: The Appli- 
cation of Photography to the Production of Surfaces for Printinz,” 
on February 11th, 18th, 25th, and March 4th, commencing each 
evening at 8 o'clock. 

LocoMOTIVE ENGINEERING.—Speaking at theannualconversazione 
of the Swindon (G.W.R.) Engineering Society on Tuesday evening, 
February 5th, Mr. G. J. Churchward, Chief Locomotive Superin- 
tendent of the Great Western Railway, said there was a very 
interesting discussion going on in the columns of THE ENGINEER 
upon the subject of locomotive engineering. It did notagree w.th 
his views on the subject, and whilst the Society had been having 
the pleasure—and incidentally the profit—of having visitors at 
their meetings, it had struck him that it would be rather a good 
idea if they could inveigle some of those gentlemen who wrote 
under the names of ‘‘ Progress” and ‘‘ Dix” and a few others to 
some of their meetings and give them a better idea of locomotive 
engineering than they now appeared to have. The level of pro- 
fessional correspondence on that subject might touch a point which 
it did not now reach, 


NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North 
of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon- 
Tyne, at two o'clock, on Saturday, February 9th. The follow- 
ing papers will be open for discussion:—‘‘ Rescue Apparatus 
and the Experiences gained therewith at the Courriéres 
Collieries by the German Rescue Party,” by Mr: G, A.- Meyer 
(‘* Trans. Inst. M.E.,” vol: xxxi., page 575); ‘‘A New Apparatus 
for Rescue Work in Mines,” by Mr. W. E. Garforth (‘* Trans. 
Inst. M.E.,” vol xxxi., page 625); ‘‘The Pneumatogen: The Self- 
generating Rescue Apparatuscompared with other Types,” by Mr. R. 
Cremer (‘' Trans. Inst. M.E.,” vol. xxxii., page 51); ‘* Alternative 
Schemes of Pumping and Supplying Water by Gravitation for the 
Use of Collieries,” by Mr. William Watts (‘‘ Trans, I:st. M.E.” 
vol. xxxi., page 682'. The following paper will be read or taken 
as read :—* Ferro-concrete and its Applications,” by Mr. T. J. 
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A COMPARISON OF CERTAIN SOUTH 
AFRICAN COALS. 


Iv a paper recently read before the Transvaal Institute of 
Mechanical Engineers, Mr. F', A. D. Moseley presented some 
interesting comparative data concerning the coals of the two 
important districts—Natal and Middelburg, Transvaal. 

Regarding Natal coals it will be remembered that the 
Government of that Colony carried out a comprehensive 
series of independent tests to ascertain the relative speeds of 
burning of these coals under given circumstances, and also 
the relative efficiencies of the same coal at different +peeds of 
burning. The report of the Coal Testing Committee was 
issued as @ Blue-book in the latter part of 1905. In addition 
to these boiler tests the Government chemist of Natal con- 
ducted analyses, both proximate and ultimate, and also tests 
for determination ot calorific values. As far as the sanction 
of the colliery owners could.be obtained, these resu'ts were 
mide public in the Natal Government Notices, No. 883 of 
1905, and No, 70 of 1906. 

The Government of the Transvaal has not, up to the 
present, shown a similar solicitude towards the coal mining 
industry of this Colony, so that for the values of the various 
Middelburg coals, Mr Moseley had to fall back on the results 
obtained by himself from tests conducted in the engineering 
laboratory of Messrs. H. Eckstein and Co , Johannesburg. 

Particular attention was drawn to the coal from the Maka- 
tese Kop, which appears to compare favourably with Welsh. 
The ash is only 8°20 per cent., and the moisture proved, viz., 
1:8 per cent., would probably be lower if this coal were bein: 
at all extensively mined. There are stated to be two s' ms 
in this mine, each about 4ft. Gin. thick, about 80ft. apart, 


TABLE 1.—Yalorific Values of Natal Coals, 
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Table I. gives the calorific values of the various Natal coals 
obtained by the two experimenters, as also the values calcu 
lated from the analyses. The Government data are obtained 
from tests with the Thompson calorimeter, standardised so 
as to show an evaporation of 16:01b. of water per lb of coal 
with Welsh coal of the best quality. “Mr. Moseley, however, 
used the calorimetric bomb of M. Mahler, and laid claim to 
have obtained more correct results. He had been fortunate 
enough to have tested a number of Natal coals, and some of 
his results are shown in Table II., in which the column 
headed ‘‘ Calorific Value of Combustible ’’ refers to the coal 
as ‘dry and free from ash,’’ the refuse percentage being 
ascertained and deducted. The coals treated in Table II 
were from the four largest Natal collieries, which together 
contribute over 50 per cent. of the monthly output of that 
Colony. 


TaB.E I.—Mr, Mosley’s Tests. 
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In Table No. I. Mr. Moseley’s average results are inserted 
in columns 3 and4. The formula used by him to obtain the 
calculated: heating values shown in column 5 was M. Mahter’s, 
which is based on the original formula of Dulong, but using 
M. Berthelot’s figures for the heats of combustion of carbon 
and hydrogen. The formula is:— 


14,630 C + 62,025 [ #- 0+ _ 2 =] + 4500S. 


The nitrogen was estimated experimentally on thre2 of the 
Natal coals, and was foun to be 2 per cent., the usual average 
for bituminous coals. This value was used in the calcula- 
tions, and it should also be stated the total sulphur present 
was duly credited to each and every coal. 

Column 6 shows the differences between calculation and 
the Thompson calorimeter, referred as percentages of the 
value in column 1. ‘The variation is from + 5°58 per cent. 
to — 21°61 per cent. Mr. Moseley, in an endeavour to 
account for this variation, constructed a diagram by plotting 
the percentage differences against the ‘‘ carbon ratios,’’ these 











being the ratios of the fixed carbon percentages to the vola- 
tile hydro-carbon percentages, as shown in column 9 of 
Table I. No sort of definite curve could be thus obtained, 
while, on the other hand, by plotting a collection of similar 
data from Poole’s ‘* Calorific Value of Fuels,’’ concerning 
German coals, the points were found to lie practically on 
one agreement line, in no case departing therefrom more 
than 0°95 percent. He could not assume some pronounced 
fundamental difference between the Natal coals and the 
coals from other parts of the world, and was forced to the 
conclusion that the reliability of a largenumber of the analyses 
and calorific values was open to doubt. 

It was hardly possible to believe that the heating value of 
Natal coals could not be deducted with fair accuracy from 
their ultimate analyses. He criticised unfavourably the 
method of standardisation of the Thompson calorimeter, and 
considered that the Welsh coal used for the purpose being 
probably anthracitic, it was a wrong practice to apply to 
all cases the same factor of correction regardless of the 
consideration as to whether the particular coal under test 
was high or low in volatile matter. Many of the discrep- 
ancies brought to light might, in’ his opinion, be traced to 
this very potent source of erro-. 

Thus, in submitting Table III , which shows a comparison 
between the heating values of Natal and Middelburg coals, 
Mr. Moseley felt bound to use as far as possible the results 
that he himself had obtained, in preference to the data of 
questionable accuracy furnished by the Government of 
Natal. 


TALE Ill.— Heating Values of Natal and Middelburg Coals, 
Nutal Coals. 
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Table III. shows the heating values of coals that were 
determined, in all cases except two, by means of the Mahler 
bomb. 

‘‘Vaalbank ’’ and ‘‘ Bottom, Seam Elandslaagte’’ con- 
stitute the exceptions, and in these cases, as may be seen in 
Table I., the calculated and calorimeter values agree within 
2 per cent. That value has been taken which brings the 
combustible heating power most closely in agreement with 
the average found by bom) determination, which in both 
instances proves to be the calculated value. The figures 
given for Middleburg coal refer in each case to from three 
to seven estimations on totally distinct samples of coals. 
These were samples from large bulks of coal, which bulks 
themselves were described as ‘‘ average.’’ There appeared to 
be no great variation in the heating powers of the coal of the 
Middelburg district—the lowest being 11-22, and the highest 
12°53—a variation of 1°31 1b. of water per lb. of coal. The 
Natal coals were even more constant, the variation being 
only 1:06. The constancy of the heating values of all the 
coals, when ‘‘ ash-free and dry,”’ is very noticeable, the differ- 
ences between the highest and lowest being merely :—Natal, 
0°59 Ib, water, or 570 British thermal units per 1b. com- 
bustible; Middleburg, 0°621b. water, or 599 British thermal 
units pec Ib. combustible. 

Mr. Moseley then compared the values of the mineral pro- 
duce of these great coal-bearing areas. The best Natal coal 
was 10-0 per cent. better than the best Middleburg coal; the 
worst Natal was only 1:6 better than the best Middelburg ; 
while the best Natal showed up as nearly 23 per cent. better 
than the worst that the Middelburg collieries produce. 

Making a comparison with regard to cost, it must be stated 
that the average railage from the Middelburg district to a 
Johannesburg mine, such as the Ferreira Gold Mining Com- 
pany, works out at 113-7d., while from Natal the average 
figure for railage is 183-3d. per ton. 

To obtain the comparative cost of railage of one calorific 
unit from each of these coal districts to. Johannesburg, the 
price just quoted must be divided by the average calorific 
valuesof the respective districts Thus, Middelburg coal com- 
pares with Natal coalin this ratio :— - 

‘we ey 
e-e. , ae. which is 9°41d. 
12-08d. 13°40d. F 
That is to say, to transport one calorific unit costs 45°37 per 
cent. more from Natal than it does from Middelburg. 

Comparing the selling prices of these coals in Johannes- 
burg, it will be approximately correct to fix the price per ton 
for Natal coal at 24s., and that for Middelburg coal at 14s., 
in each case referring to large orders. Introducing now the 
calorific ratio, it will be fouad that, for the purpose of con- 
sumption on the Rand, Natal coal is just one and a-half times 
as expensive as the Middelburg product. 


13°68d. 








SCOTTISH SHIPBUILDING FOR JANUARY. 


THe output of new shipping from Scottish shipyards during 
January is amongst the record figures for the corresponding 
period in all previous years. This consisted of twenty-eight 
vessels of 35,900 tons, as compared with twenty-three vessels 
of 36,350 tons in January last year, when one item alone, 
the large C.P.R. Company’s Empress of Britain, was respon- 
sible for 14,400 tons. Of the twenty-eight vessels launched 
last month, twenty-four, of 35,300 tons, were sent off the 
stocks of Clyde shipyards, this being the largest Clyde con- 
tribution for January on record, and 3660 tons higher than 
that of January, 1899, which was the previous highest. The 
largest vessel contributing to the month’s output on this 
occasion was only of 8000 tons. Seven of the vessels launched 
were single-screw steamers, two twin-screw steamers, one a 
sailing barque of 1430 tons, two were barges, one a dredger, 
one a stern-wheel steamer, seven were trawlers and drifters, 
four lighters, two gold dredgers, and one a ‘‘ dahabeah,’’ or 
Nile passenger steamer, the whole being a characteristically 
varied assortment. Of the total output of 35,300 tons, 
9520 tons were for colonial and foreign owners, the remainder 











being for various ports in the United Kingdom. Regarding 
fresh work, the orders reported as having been placed are 
quite commensurate with the volume of output, consisting 
altogether of seventeen vessels of about 47,500 tons: The 
following are the most important of the items:—The Fair- 
field Company, Govan, two steamers, each of 350ft., for the 
Great Lakes service of the Canadian Pacific Railway, and 
also the turbines for one of the new Dreadnought batile- 
ships ; Alex. Stephen and Sons, Linthouse, a large steamer 
for the British India Steam Navigation Company; Chas. 
Connell and Co , Scotstoun, a steamer of about 8000 tons 
capacity for Charles Barrie and Son, Dundee ; the Campbel- 
town Shipbuilding Company, a. steamer of about 2200 tous 
deadweight, for owners whose names were not made public; 
George Brown and Co., Greenock, a coasting steamer for 
Adelaide owners ; William Hamilton and Co., Port Glasgow, 
a cargo steamer of 393ft. for Ruys and Sons, Rotterdam, and 
a vessel of similar size for the Stoomvaart Mattschappij 
Nederland; the Grangemouth and Greenock Company, 
Greenock, two steamers of moderate size for foreign owners ; 
D. and W. Henderson and Co., Partick, a steamer of about 
9000 tons for Ruys and Sons, Rotterdam; the Clyde Ship- 
building and Engineering Company, Port Glasgow, a steamer 
of 4700 tons for Australian owners; a Greenock firm, a 
number of steam drifters for North of Scotland owners. 








NAVAL ENGINEER APPOINTMENTS. 





‘THE following appointments have been made at the Ad- 
miralty :— 


Engineer Commanders. - FH]. R. Teed, to the Cochrane, on com- 
missioning ; J. M. Downer, ‘o the Amphitrite, on recommissioning ; 
J. H. Dalrymple. to the St. George, on -recommissioning; G. 

tamsay, tothe Vindictive, on recommis<ioning. 

Engineer Lieutenants.—R. A. R. Meiklem and C. A. Codrington, 
to the Cochrane, on commissioning; F. R. Pendleton and W. 
Smith, to the Amphitrite, on recommissioninzs ; P. J. King, to the 
Europa ; R. W. Martell, to the Fox, on recommissioning ; Arthur 
J. Mackean, Irresistible, vice Maxwell; James Maxwell, London, 
vice Maxkean; J G. Budge, to the Bedford, on completing. 

Engineer Suab-Lieatenant.-.N. Roberts, to the Pelorus; J. D. 
Niven, to the Bedford, on completing. 

Engineers, K.N R.—James M. Smith and Alexander C. C. 
Kinning, Victory, additional for three months’ instructional 
course. 

Assistant Engineer. R.N.R—William McDonald, Victory, 
additional for three months’ instructional course. 

Artificer Engineers.—Matthew Angus, Hogue, vice Soper; 
Sydney E. Soper, Indus, additional for instruction of mechanicians ; 
James Stevens, re-appointed Victory, for torpedo-boat No. 2, on 
commissioning ; C. M. Bray and A. Whittle, to the Bedford, on 
completing. 








ROYAL INSTITUTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held ‘on Monday afternoon, the 
4th inst., Sir James Crichton-Browne M.D, F.R.S., treasurer 
and vice-president, in the chair. Sir David Gill, K C.B, Mr. 
$. A. Ionides, the Hon. George Peel, and Mr. H. M. Phipson were 
elected members. The special thanks of the members were 
returned to Dr. Ludwig Mond, F.RS , for his donation of £3/0, 
and to Professor Sir James Dewar, F.R.S., for his donation of £100 
to the fund for the promotion of experimental research at low 
temperatures, 


THE IRON AND STEEL INsTITUTE.—The annual general meeting 
of the Iron and Steel Institute will be held, by kind permission, at 
the Institution of Civil -Engineers, Great George-street, London, 
S.W., on ‘'hursday and Friday, May 9th and 10th, 1907. The 
annual dinner will be held—under the presidency of Sir Hugh 
Bell, Bart.—in the Grand Hall of the Hotel Cecil on Friday, May 
1@th. The Council will shortly proceed to award Carnegie 
Research Scholarships, and candidates must apply before February 
28th. The awards will be announced at the general meeting. In 
order to be included in the voting list at the general meeting, 
applications from candidates for membership‘ of the Institute must 
be received at the office of the Institute not later than Wednes-. 
day, March 27th. 

THE Dust ProsLem.—The Roads Improvement Association, of 
which Earl Cadogan is the president, is organising a competition 
for the best preparation of tar for road purposes. The merits of 
the competing preparations will be judged largely upon the 
following considerations :—Cost, ease of application, efficiency, 
dust-preventing capacity, insolubility, weatherproofness, power of 
adhesion to various road materials, time required and effective- 
ness of setting, and freedom from harmful or offensive constitu- 
ents or qualities. The preparation which is adjudged to be the 
best will be awarded the Ballymenagh 1C0 Guineas Trophy placed 
at the disposal of the~ Association by the Ballymenagh Woollen 
Factory, Limited, and also the gold medal of the Association. 
The judges reserve the power to make no award if they consider 
that no competitor is entitled toa prize. The last day for enter- 
ing is March 31st nest. 

TELEPHOTOGRAPHY.—Professor: Korn, of Munich, who was a 
pupil of M. Poincarré, lectured on February Ist, in the hall of 
Illustration, owhis discovery of telephotography, showing on the 
screen portraits, transmitted from a distance, of eminent persons, 
that of President Fallitres having been transmitted from Lyons in 
less than twelve minutes, during the lecture. The photograph is 
divided ly vertical and horiz»ntal lines into 10,000 squares, each 
of which is telegraphed in succession, with itsmean tone or “‘ tint” 
obtained by means of various electric contacts, the time occupied 
being reduced from forty minutes as it was in 1904 to the above- 
mentioned twelve minutes. The Professor declared that it was now 
possible to send photographs measuring 13 by 24 centimetres, or 
5iin. by 9,7,in., over several thousand kilometres in from six to 
twelve minutes. During the spring two telephotographic stations 
are to be installed—one at Berlin and the other at Munich—and 
in London and Paris at the beginning of summer, the method serv- 
ing not only for illustrating journals but also for aiding police 
investigations, &c. 

THE CHANNEL TUNNEL.—The chief engineer of the French 
Northern Railway has lectured at Lille to the Société Industrielle 
du Nord de la France on the ‘‘ Channel Tunnel,” setting forth the 
advantages it would afford to tradeand manufacture, and refuting 
objections to the scheme, much to tke satisfaction of his audience ; 
but places like Dover, Boulogne and Calais do not want the tunnel, 
because, as they depend almost entirely on England and the sea, 
it would suppress their means of existence. Besides the tonnage 
on goods, each of these ports levies a capitation duty cf lf. 75c. 
= ls. 444 , on each passenger passing through them For Calais 
the number amounted in 1905 to 325,524, being an increase of 
27,422 over the figure for 1904, and producing a sum of about 
600,000f. = £24,000. For Boulogne the number of passengers 
increased from 307,174 in 1905 to 351,387 last year, produc- 
ing as dues a sum of nearly 850,000f. = £34,000. These 
sums, levied by the Chambers of Commerce, are entirely devoted 
to improving the two harbours, the cost of works carried out or 
projected at Boulogne amounting to about 12} million francs, or 
£500,000. Neither Boulogne nor Calais, approximately equi- 
distant from the French end of the tunnel, would—observes the 
Matin, which gives these figures—gain anything by it, while they 
would lose everything. 
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FULL AUTOMATIC GEAR-SHAPING MACHINE. 


THE Bilgram gear-cutting machine is probably the most 
widely known machine of its kind. Its distinctive feature is 
the segment or cone which rolls on stretched wires or steel 
tapes and gives the correct motion tothe blank. The tooth is 
cut by asingle reciprocating tool, and in the ordinary machine 
each tooth space ismachined before another is commenced, and 
the attention of a workman is required to effect the indexing, 
&c. In the machine we are about to describe as well as may 
be with the available illustration, no attention is required 
from the moment the work is put into the machine to,the 
moment when one side of every tooth has been cut. An_ad- 


two teeth without touching either; it would be equally dis- 
tant from both flanks. The position is clearly a useless one, 
except for roughing down work, or notching out a blank. To 
finish a tooth the blank must be displaced by a certain 
specified amount first to one side and then to the other, the 
amount being, of course, half the difference between the 
width of the cutter and the width of a space. By the aid of 
the disc in question this adjustment is effected. All the tools 
are ground to an exact section, and tables are provided with 
every machine to tell the operator without any calculations 
to what figures he is to set the vernier to give the correct 


tooth space. 





The cutter is carried in a tool-box on the end of a ram, 
which receives a steady recipro- 
cating motion from an adjust- 
able slot crank. As division 








has to take place during the 
return of the tool, the latter 
has to be lifted quite clear of 
the blank on its back stroke. 
This is effected by a rod and 
a cam E formed in the driving 
disc, and well seen in the 
engraving. 


pretty much the same as in 
other Bilgram machines built 
by Herr J. E. Reinecker. The 
work is carried on a mandril 
passing through the dividing 
wheel; the ends of the: man- 


diameters, so that by turning 
it end-for-end, wheels with 


accommodated. The mandril 
is supported above the blank 





steady it. 
a clamping collar F, which 


The other adjustments are | 


dril are reduced to different | 
holes of different sizes may be | 


by a bracket, through which it | 
passes, and if heavy work is | 
in hand a back centre helps to | 
On the mandril is | 


| drum, shown keyed to the sleeve cast in one with the sun 
| Wheel. When the clutch I is engaged, the left-hand sun 
| wheel H is thereby fixed to the driving shaft, and turns with 
| it and the right-hand sun wheel G, and it will be understood 
that the planet wheels will also be carried bodily round, The 
whole gear thus revolving en bloc gives to the driven shaft the 
same speed as the driving shaft. If the clutch I is releaseq 
and the brake applied so that the sun wheel is helg 
stationary and independently of the shaft, it will be seen 
that if the ‘‘driving’’ sun wheel G rotates the planet whee] 
A turns, and revolves round the shaft with it ; but as it rolls 
at the same time round the fixed sun wheel, H imparts to 
| the driven shaft F through its spindle B only one-half the 
speed of the driving shaft. This forms the second speed. 

To obtain a further reduction for ‘the third speed, it wil] 
be seen that there is a left-hand sun wheel L larger than the 
wheel H previously described. This sun wheel L may also 
be held fast by a brake P shown on the right of that 
previously referred to. This sun wheel gears with an outer 
| planet wheel N—in one piece with it, and therefore turning 
| with the inner planet wheel A—and the action is the same 
| as that [already described, the difference being in the speed 
| given to the driven shaft, due to the difference between the 
| pitch diameters of the sun wheels H and L. Should a still 
greater reduction in speed be required, this can be obtained 
| by other superpcsed sun-and-planet wheels without detract- 
| ing from the rigidity of the gear, which is claimed to be one 
| of the special and valuable features of this design. To give 
| the reverse motion to the driven shaft a second sun wheel 0 

is mounted in the same plane as the driving sun wheel G, 
| but of the same diameter as that for the third speed L, and 
as this sun wheel engages with the third speed planet wheel 
N, ‘but on the opposite side to that of the ‘‘ go-ahead”’ third 
speed sun wheel L, it will be understood that, by holding fast 
this sun wheel by the brake M on the right, the driven shaft 
| F will be turned in the opposite direction to the driving shaft 
| C, thus giving the reverse action to the vehicle. 

The gear is the joint invention of Messrs. J. Johnston and 

H. W. Buddicom, who have applied it to practical work on 

motor cars with success. 











aids materially in bringing the | 


blank to its right position as 
it takes the weight during the 
clamping-up process. Adjust- 
ment of both the cutter and 
the blank is effected by pulling 
out a slider provided with a 
forked end. Special gauges 





BILGRAM FULL AUTOMATIC GEAR SHAPER 


justment is then made, the machine is again started, and 
finishes the wheel complete without further interference. 

The general resemblance of this full automatic to the 
ordinary Bilgram will be recognised at once from the en- 
graving, but its action differs in one notable respect. 
In this machine, after every single stroke of the cutter, the 
blank moves to the next tooth. That is to say, one stroke is 
made, and only one, on each tooth at a time. More- 
over the feed is continuous. In all Bilgram machines the 
feed, it will be remembered, is made, not by advancing the 
tool, but by the peculiar rolling action of the blank. In 
this full automatic machine the carriage is started on one 
side of the machine and rolls slowly towards the other without 
intermission. The advance is very slow, and it will be seen 
that during the first revolution of the blank the amount of 
metal removed will increase with each stroke. Thus, 
supposing the cut on the first tooth is ;),;in., on the 
second there will be ;4,;in., on the third ;,3,,14., and so on 
until the last tooth is reached, when the rate of feed remains 
constant until the carriage has reached the limit of its roll for 
the first tooth. That tooth is then complete, and no more 
comes off it. The second follows it, and so on, so that the 
feed dies away automatically as the teeth are finished, just as 
it augmented automatically when the cut was beginning. 
This peculiar kind of feed has the advantage thatit is entirely 
independent of the rest of the machine, no fixed connection 
between the strokes of the ram and the feed is required, and 
it is open to the operator to change the rate of feed at any 
time or to throw out the automatic gear and hurry it up 
by hand by the handle K. The feed is driven auto- 
matically from a gear-box at the far side of the ma- 
chine. The box contains a central pinion surrounded by 
a nest of wheels of different sizes, with which it can be 
connected through a jockey wheel or idler. The general 
type is well known. It is a usual practice to start the 
machine up with a small feed, and when it has got under way 
to increase the amount. 

Division, as we have said, takes place for every stroke of 
the tool, and there must be, therefore, an accurate connection 
between the tool ram and the dividing motion. From the 
first motion shaft that drives the crank disc a horizontal 
spline shaft A, which can be seen clearly in the illustration, 
is taken to the dividing head. This shaft runs at a constant 
high speed, and it drives through spiral gear a set of wheels 
B, which can be changed to any desired ratio, according to 
the number of teeth in the blank. The wheels drive a pinion 
which gears directly into the large dividing wheel in the 
case C. The dividing wheel is not a worm wheel, and 
therefore locking gear is required. This locking gear consists 
of a toothed wheel called the anchor plate, connected to the 
dividing pinion. This anchor plate must have an appropriate 
number of teeth to allow of the division—that is to say, the 
number must be a multiple or sub-multiple of the number 
of teeth in the blank. With the teeth of the anchor plate 


here engages a pawl, which is lifted periodically by a cam on | 


a rotating shaft. At the moment that the plate is free a slot- 
wheel and pin gear comes into action, and one of the wheels of 
dividing train makes one-fourth of a revolution. Thus, 
although the dividing shaft is running at a constant high 


speed, the dividing wheel is continually starting and stopping, | 
and whilst it is at rest is firmly held by the anchor plate and | 


pawl. 

If the engraving is looked at closely it will be seen that on 
the lower end of the dividing pinion is a dise D; it is almost 
hidden by the top of the near side quadrant. This is an 
important part of the dividing gear. The cutting tool is 


vee-shaped, with flat sides, and it is narrower than the opening | 


between any pair of teeth. Now, there are vernier scales on 
the disc mentioned, and when they are set at zero the blank 
is in such a position relatively to the cutter that if a com- 
pleted wheel were in position the cutter would pass between 


proper positions. The tool 
lies centrally between the two 
saws of the fork, and at a dis- 
tance from the bottom of the notch, which is fixed by a 
movable distance piece. The adjustment for the angle of 
the gear and the root angle is made in the usual way. 


The drive is taken on to the wheel R, to which the small | 


hand wheel shown is keyed. The hand wheel is used to turn 
the machine round when making adjustments, and so on. 

A machine of this type has recently been erected by Messrs. 
Pfeil and Co., of 145, St. John-street, Clerkenwell, at the 
works of Mitchell’s Motor, Limited, Wardour-street, where 
we had recently an opportunity of seeing it at work. 








A NEW EPICYCLIC CHANGE-SPEED GEAR. 


In epicyclic gears as usually constructed overhung 
pinions form a feature which is open to objection, the pins 
on which they are carried being liable to spring, owing to 
their want of support. In the form of planetary gear 
illustrated in the annexed sectional views this objection has 
been overcome in an ingenious manner. The gear wheels, 
which are, of course, always in mesh, are of the bevel pattern. 
This gives a simple and compact arrangement, combined 
with a rigid consiruction. The gear works in a bath of oil in 
an oil-tight casing conveniently accessible. As will be seen 
from the sectional views, the gear is somewhat similar in 
arrangement to a bevel differential gear, with a double set of 
wheels. A pair of planet wheels A N are fixed to a spindle 
B at right angles to the centre line of the main shaft. 
spindles B carrying the two planet wheels turn freely about 
the driving shaft C, and are carried at the outer ends by a 





and blocks are used to bring | 
the blank and the tool to their | 


The | 


HIGH PRESSURE SCOTCH MARINE BOILERS. 


Two 7000-ton steamers are now being built in the United 
States for the New York and Galveston line of the Southern 
Pacific Steamship Company, and will have triple-expansion 
engines of 7500 horse-power. Steam will be supplied by four 
single-end and three double-end Scotch marine boilers carry- 
ing a working pressure of 235lb. per square inch. The 
double-end boilers are 15ft. 4in. diameter and 21ft. 4in. long 
each containing eight Fox corrugated furnaces 3ft. 6in 
diameter and 8ft. Sin. long, with separate combustior 
chambers. The single-end boilers are of the same diameter, 
11ft. long, with four furnaces. The total grate surface of thu 
seven boilers in each ship is 770 square feet, while the heat- 
ing surface is 26,464 square feet, or a ratio of 1 to 24°3. 

The shells of all the boilers are composed of plate steel 

1},in. thick, double butt strapped and riveted with lin. 
rivets throughout, each rivet weighing from 2$Ib. to 4} 1b. 
The sizes of the plates in each length of boiler vary from 
5ft. Yin. by 24ft. Tin., to 7ft. Sin. by 24ft. lin., and in weight 
per plate from 9817 lb. to 13,0001b. respectively. The fire 
tubes of the boilers consist of two kinds: First, stay tubes, 
2fin. diameter, and gin. thick, with ends enlarged and 
threaded for screwing into tapped holes through both front 
and rear tube plates ; second, the ordinary tubes of the same 
diameter and No. 8 B.W.G. thick, which are simply 
expanded into the tube plates, and have their ends beaded 
over in the usual manner. The furnaces are of }fin. steel 
late. 
: The air for combustion in the boilers is supplied by natural 
draught produced through a double-sill oval funnel 12ft. 6in. 
by 15ft. 6in. diameter, 96ft. in height above the grate bars. 
The weight of each single-ended boiler, without fittings, is 
65} tons, and that of each double-ended boiler 1194 tons, 
making the total weight of boilers, exclusive of fittings, for 
each ship equal to 6204 tons, and including all fittings, such 
as cast iron bridge walls, grate bars, &c., exclusive of all 
smoke-boxes and uptakes, equal to 684 tons for each ship. 

The boilers were constructed under Lloyd’s rules, requiring 
|a hydrostatic test equal in pressure to double that of the 
working steam pressure, or equal to 468 1b. per square inch. 
This, however, was not strictly adhered to, on account of the 
vessels not being immediately registered under Lloyd’s rules, 
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CHANGE SPEED GEAR 


spherical support D, which is in one with a sleeve E | and the United States Government rules requiring only one- 


attached to the driven shaft F,so that whatever speed is | half this hydrostatic test pressure. 


A compromise equal 


given to the spindles B is transmitted to the driven shaft. | to 3601b. was substituted, under which test the boilers proved 


This rigid method of transmission is an important feature | to be very tight. 
The right-hand sun wheel G shown on the | 


| 


in the gear. 
right is permanently fixed to the driving shaft, thus form- 
ing the driving member. The left-hand sun wheel H runs 
loose on the driving shaft C. It can, however, be made fast 
to this shaft, and caused to revolve with it by means of the 
clutch I, shown on the left of the section, or it may be held 
stationary and independent of the shaft by means of a brake 








Enrrizs for the International Exhibition of Machinery 
and Machine Tools, which is to be held at Amsterdam in August 
and September of this year, can be received up to 15th inst. Full 
particulars can be obtained from Dr. Th. Muller-Massis, Heeren, 
gracht 357, Amsterdam, 
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PROPELLING ENGINES FOR A FERRY STEAMER 





JOHN I, THORNYCROFT AND CO., LIMITED, CHISWICK, ENGINEERS 
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PERRY STEAMER FOR INDIA. 


In our issue of 21st December last we illustrated and 
described some twin-screw ferry steamers of which seven have 
just been built by Messrs. John I. Thornycroft and Co., 
Limited, Chiswick and Southampton, for the Commissioners 
of the Port of Calcutta for service on the Hooghly. These 
vessels, it will be remembered, were ordered in May, 1906, 
and completed in November. The whole of the work was 
carried out under the superintendence of Mr. J. H. Apjohn, 
M. Inst. C.E. 

The vessels are fitted with twin-screw triple-expansion 
engines developing 500 indicated horse-power at about 
275 revolutions per minute. We are now enabled to give a 
drawing of these engines. As will be seen from the illustra- 
tion, although the design is light, it is substantial. The 
cylinders are separate castings, with receiver pipes, in accord- 
ance with Admiralty practice, the diameters being Yin., 13in., 
and 204in. by llin. stroke. The high-pressure and medium- 
pressure slide valves are of the piston type, but that for the 
low-pressure is flat. The framing is of turned steel columns 
and forged bars, with cast iron bed-plate. 

The link motion is of the solid link Stephenson type, with 
excentrics solid on the crank shaft, which is all in one 
forging. The air pumps, and two main feed pumps, are 
driven by levers off the low-pressure crosshead. Separate 
condensers made of steel and provided with cross tubes are 
provided. These are fitted with independent circulating 
engines. The shafting is of steel, without liners, as the 
stern tubes are of steel with white metal bushes. The pro- 
pellers are of gun-metal cast solid. 

Steam is supplied from a boiler of the cylindrical return- 
tube type, working under a pressure of 180]b. per square 
inch, and fitted with: two Morrison renewable suspension 
furnaces, with large grate surface, arranged for burning 
Indian coal under forced draught supplied by a 48in. fan on 
the closed stokehold system. The machinery includes 
auxiliary feed pumps, large auxiliary bilge pumps, and bilge 
ejectors. Each vessel is lighted throughout by electricity 
furnished by a 3°3-kilowatt engine and dynamo set generating 
current at 110 volts. The boats, engines, and boilers have 
been entirely constructed by Messrs. Thornycroft and Co. 








THE ART OF CUTTING METALS.” 
(Concluded from page 122.) 


BETWEEN 1885 and 1895 a few manufacturers of tool steel 
started to imitate the Mushet steel, and in the latter part of 
this period it was discovered that by substituting chromium for 
manganese in combination with tungsten a good self-hardening or 
air-hardening tool could be made. After 1890 the competition in 
the manufacture of self-hardening tool steels grew much more 
keen, but it isa remarkable fact that the successors to Mushet in 
the tool steel business, even up to the time of the Taylor-White 
invention, probably retained one-half of the business in self- 
hardening tool steel throughout the world. This is an unusual 
record for any one firm in the manufacture of any standard 
article. 

At the time that we discovered the beneficial results from heat- 
ing chromium-tungsten tools near to the melting-point, tools made 
by several makers of tool steel containing largely chromium and 
tungsten as the self-hardening elements in place of the manganese 
and tungsten used by Mushet, had equalled in cutting speed the 
Mushet self-hardening tools, 

Up to 1894 may be called the era of carbon tools, From 1894 to 
1900, when high-speed cutting tools treated by the Taylor- White 
process were exhibited at the Paris Exhibition, may be called the 
era of Mushet or self-hardening roughing tools. From 1900 up to 
the present time may be called the era of high-speed tools, and 
this has become so completely the case that at the present time a 
carbon or an untreated tungsten-manganese or tungsten-chromium 





roughing tool can scarcely be found in an up-to-date machine | 


shop, 


There exists in the minds of most users of modern high-speed | 


tools a serious misapprehension, both as to the nature of their 
invention and also as to that property in high-speed tools which 


chiefly gives them their value. Perhaps at least four out of five | 


writers upon the subject of high-speed tools speak of the discovery 
or introduction of high-speed tool steels as though our invention 





* Abstract of the presidential address at the annual meeting of the 
American Society of Mochanical Enginecrs, by Mr. F. W. Taylor, 
president of the Socicty, 


consisted in the discovery of a tool steel new in its chemical com- 
position. The fact is, however, that tool steel of excellent quality 
for making high-speed tools existed and was in common use several 
years before our discovery was made. 

A second misapprehension exists on the part of most people as 
to the nature of that property which enables the high-speed tools 
to be run at their high speeds. Heating these tools—in a revolu- 
tionary manner—up close to their melting point is quite commonly 
referred to by writers on this subject as hardening the tools. In 
point of fact the high-speed tools at their very hardest are little, 
if any, harder than the carbon tools, or the old-fashioned self- 
hardening tools, and the quality of hardness is not that which 
enables them to run at very high speed. 

Heating chromium-tungsten tools close to the melting point does 
not give them a degree of hardness which is unusual in tools, but 
it does give them the entirely new and extraordinary property of 
retaining what hardness they have, even after the tool has been 
heated up in use through the pressure and friction of the chip 
until it is almost or quite red hot. This new property in high- 
speed tools has been very appropriately named ‘‘red hardness,” 
because the tool maintains its cutting edge sufficiently sharp and 
hard to cut steel even after its nose is réd hot, and because in 
many cases it heats up the chip or shaving which it is cutting 
until the portions of the chip which are exposed to the friction of 
the tool become red hot. 

Hardness of the kind to which we have been accustomed in 
ordinary tools has but little to do with high-speed tools. One of 
the high-speed tools of the most approved chemical composition 
was run at as high a cutting speed as the high-speed cutting tools 


originally developed by us. After running at its high speed two | 
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the highest reputation for efficiency in England, Germany, and 
America,.and have conducted a careful series of experiments with 
| tools shaped and ground exactly alike, in cutting both steel and 
| cast iron of uniform qualities, in order to determine both what 
| chemical composition and what heat treatment would produce a 
tool of thé highest cutting speed. In all cases we obtained 
detailed instructions from the makers of the steels telling us just 
| what heat treatment to give tools made from their steels, and in 
| some cases men were sent by the manufacturers to superintend 
the heat treatment of their tools. In all instances we treated 
each brand of tool steel exactly as directed and then tested the 
tools to determine their fastest standard cutting speeds. 
| In addition to this, similar tools, in most cases the same, made 
| from each make of too] steel, were treated in exact accordance 
with the method indicated in our patent No. 668,269 of February 
19th, 1901, as our preferred method. And without an exception 
| the same make of too!s, when treated in exact accordance with 
| the directions given in our patent, proved more uniform and ran 
| at slightly higher cutting speeds than when treated in accordance 
| with the directions given by the makers. This result is extraordi- 
| nary—indeed, we believe, almost unique in the history of an inven- 
tion so fundamental and revolutionary inits character. Moreover, 
| the writer must confess to the greatest surprise that, although 
| subject to innumerable experiments throughout the entire manu- 
facturing world, the method of treating these tools should not 
| have been radically improved during all these years. Since in 
| past years there has been difficulty at times in obtainicg copies of 
| our patent from the Patent-office we will briefly recapitulate the 
| most important directions for treating modern high-speed tools. 
After the lathe or planer tool has been forged the entire nose o 


deep indentations or nicks were filed witha file made from ordinary | 
carbon tool steel, one across the cutting edge and the other about | 


jin. below the cutting edge, showing that a first-class high-speed 
tool can be readily filed by the old carbon tool steel. 

As to our invention, briefly speaking, by far the most important 
of the several discoveries made by us and which led to the modern 
high-speed tools, was the discovery that when tools made from 
steel old in its chemical composition—containing not less than 4 of 
1 per cent. of chromium and not less than 1 per cent. of t t 
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or its equivalent—were treated in a new and completely revolu- | 


tionary manner to an extraordinarily high heat—a heat so high 
that it would have utterly ruined ordinary tools—this treatment 
imparted an entirely new quality or property to a cutting tool, 
namely, the property called ‘‘r 
property which enables these tools to run at their high cutting 
speeds. 


Chemically speaking, the era of carbon tool steel may be said to 


consist of tools containing from ? to 1} per cent. of carbon in com- 
bination with a little manganese and silicon—used to help in melt- 
ing, casting, and hammering the steel—the rest of the steel being 


iron. 
The era of self-hardening tools may be said to consist of about | 


4 to 11 per cent. of tungsten in combination with 14 to34 per cent. 
of manganese, with J} to 2} per cent. of carbon, and to these 
ingredients chromium tothe extent of from 4, of 1 per cent. to 
almost 3 per cent. was used either as a substitute for the man- 
ganese or in addition to it. The rest of the steel consisted of iron 
with a smail amount of silicon used for melting purposes, 

The era of high-speed tool steel may be said to consist of tools 
containing 4 of 1 per cent. or more of chromium in combination 
with 1 per cent. or more of tungsten, or its equivalent of molybdenum 
heated almost to the melting point. The percentages of chromium 
and tungsten used in high-speed tools vary between extremely 
wide limits. The ‘} per cent. or more” of chromium referred 
to inour patent has been increased in the extreme case to the 
extent of 7 per cent. and the “1 per cent. or more” of tungsten 
has been increased in the extreme case to 26 per cent. . The per- 
centage of carbon, on the other hand, has been lowered until the 


better modern tool steels contain from 45; of 1 per cent. to about | 


1} per cent. as the maximum, and the manganese, silicon, and 


other ingredients have been reduced to quantities sufficient merely | 


for good melting. As above explained, molybdenum has been 
substituted for the tungsten as an equivalent or mixed with the 
tungsten. Our experiments, however, would indicate that this 
element is not as desirable as tungsten. 

During the year 1906 our experiments indicate that the addition 
of a small amount of vanadium, from ,%; of 1 per cent. to half of 
1 per cent. chemically improves the seem of high-speed tools, 
and the best chemical composition which we know of for high-speed 
tools is the following, recently developed by us:—Tungsten, per 


cent., 18-91; chromium, 5-47; carbon, 0-67 ; manganese, 0-11; | 


vanadium, 0-29; silicon, 0-043. 

Seven years have now gone by since Mr. White and the writer 
applied for our patents covering the Taylor-White process of 
making and treating tools, and it is an extraordinary fact that, so 
far as the writer knows, not a single improvement -has been made 


| upon the method of heat treatment for producing the high-speed 


lathe and planer and other metal cutting tools therein described. 
During the summer and fall of the present year—1906—we have 


| procured those makes of tool stee] which have recently attained 





hardened ”—and it is this new | 
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The dotted lines show the shape to which the tool.should be forged, and 
the heavy lines the shape to which the tool should be ground at its 
first grinding. 





the tool should be slowly and uniformly preheated to a bright 
cherry red, allowing plenty of time so that the heat may penetrate 
thoroughly to the centre of the tool and thus avoid danger of 
eracking from too rapid heating. From the bright cherry red up 
to the melting point, on the other band, the tool should be heated 
as rapidly as practicable in an intensely hot fire until the nose 
begins to soften ; in fact, if the extreme exposed portions of the 
nose are slightly fused no harm will be done. In this operation 
also thorough and uniform heating is necessary, and time should 
be given for the whole nose of the tool to arrive at a uniform tem 
perature..- No method or apparatus should be used for giving the 
tools the high heat treatment which heats only a portion of the 
| nose of the tool. The who'e end of the tool from the heel to the 
lip surface should be uniformly heated to the same high heat. 

If the fire gives a sufficiently intense heat, a tool of 2in. by 3in. 
| body can be thoroughly and properly heated in three minutes from 
a bright cherry red up to the proper high heat. Without an 
especially designed furnace, however, itis difficult to obtain a 
sufficiently uniform and intense heat to treat a tool of this size in 
three minutes. Smaller tools require from three-quarters of a 
minute upward, according to the intensity of the fire and the size 
of the tool to heat from the cherry red to the high heat. 

The writer wishes to again emphasise the importance of an 
intensely hot fire. If thé nose of the tool is exposed to the high 
| heat for too long a time, of if a fire is used which does not give an 
| intensely hot flame, the extreme outside layers of the tool are 
| sometimes slightly injured, probably through oxidisation. There- 
| fore, in designing cutting tools, where practicable, they should be 
| forged so as to allow from ,j;in. to din. to be ground off at the 
| first grinding. This will ensure immediately a tool having the 

highest cutting speed. It is for this reason that in the accompany- 
| ing illustration we indicate in dotted lines above and beyond the 
‘ upper part of the nose of the too] the shape to which the too} 
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should be forged and in heavy lines the shape to which the tool 
should be ground at its first grinding. 

We will refer hereafter to a certain range of temperatures 
between 1550 to 1700 deg. Fah., called the breaking down 
temperatures, and call attention to the fact that the old-fashioned 
self-hardening tools, if heated to within this range of temperatures, 
are seriously injured or broken down in their cutting speeds. 

To get the best and most uniform results with og gh so 
tools after their high heat has been given them, as above 
described, they should be cooled rapidly until they are below 
the breaking-down point, or, say, down to or below 1550 dag. 
Fah. The quality of the tool will be but little affected, whether 
it is cooled rapidly or slowly from this point down to the tem- 
perature of the air. After all parts of a tool, from the outside to 
the centre, have reached uniform temperature below the breaking- 
down point, therefore, it is our practice sometimes to lay it 
down in any part of the room or shop which is free from moisture, 
and let it cool in the air, and sometimes to cool it in an air 
blast to the eons were of the air. 

We have found the best method of cooling from the high heat 
to below the breaking-down point to be that of plunging the 
tools into a bath of red-hot molten lead below a temperature 
of 1550 deg. Fah. We now plunge them into a lead bath main- 
tained ata uniform temperature of 1150 deg. Fah. because the same 

th is afterwards used for reheating the tools to give them their 
second treatment. This bath should contain a sufficiently 
large body of the lead, so that its temperature can readily 
be maintained uniform, and for this p' we use preferably 
a lead bath containing about 3600 Ib. of lead. 

The largest-sized tool, when pluoged at the high heat into a 
bath of this size, will not materially affect the temperature of the 
lead. If too small a lead bath is used, and one tool after 
another is plunged into it from the high heat, before, say, the 
first tool plunged has been cooled uniformly to the temperature 
of the bath, the lead may ibly be heated to a higher tem- 
perature than it had originally, and this rise in the temperature 
ot the lead, if it were to extend beyond 1240 deg. while the 
tool is in it, would seriously injure the tool. 

Too much stress cannot be laid upon the importance of 
never allowing a tool to have its temperature even slightly 
raised for a very short time during the process of cooling down. 
The temperature must either remain absolutely stationary, or 
continue to fall after the operation of cooling has once started, 
or the tool will be injured. Any temporary rise of temperature 
during cooling, however small, will injure the tool. This, how- 
ever, applies only to cooling the tool to the temperature of about 
1240 deg. Fah. Between the limits of 1240 deg. and the tempera- 
ture of the air the tool can be raised or lowered in temperature 
time after time, and for any length of time, without injury. And 
it should also be noted that during the first operation of heating 
the tool from its cold state to the melting point, no injury results 
from allowing it to cool slightly and then be reheated. It is from 
reheating during the operation of cooling from the high heat to 
1240 deg. Fah. that the tool is injured. 

The above-described operation is commonly known as the first 
or high-heat treatment. To recapitulate briefly, the first or 
high-heat treatment consists of heating the tool :—({a) Slowly to 
1500 deg. Fah ; (b) rapidly from that temperature to just below 
the melting point; (c) cooling fast to below the breaking down 
point, i.e., 1550 deg.; (¢) cooling either fast er slow from this point 
to the temperature of the air. 

_This treatment consists in reheating the tool which has had the 
high heat treatment to a temperature somewhere between 700 and 
1240 deg. Fah., rather better resuits being obtained at the higher 
temperatures within these limits, For this reheating the best 
practice is to place the tool in a lead bath containing about 3600 lb. 
of lead, the temperature of which can be maintained uniform 
within a few degrees of 1150 deg. Fah. by means of our 
exceedingly simple optical pyrometer, and then either cooled in 
an air blast or laid down to cool in the air. The tool should be 
held in this bath about 5 min. To avoid danger of fire cracks, 
particularly if the tool is of complicated shape, it should be heated 
rather slowly before being plunged into the lead. 

We have fixed upon 1150 deg. as the temperature of the lead 
bath because, even with a sluggish bath slow in either increasing 
or lowering its temperature, there is danger through carelessness 
on the part of the operator of allowing its temperature to rise, 
and so heating the tool beyond the critical temperature of 1240 
deg. If the tool is allowed even for a short space of time to rise 
in temperature beyond 1240 deg. its property of red hardness will 
be seriously impaired, and its cutting speed greatly reduced ; and 
a rise in temperature beyond 1350 deg. will completely destroy the 
property of red hardness in the tool and leave it in its original 
condition before receiving the high heat treatment. To recapitu- 
late briefly, the second or low heat treatment consists of heating 
the took:—(a) To a temperature below 1240 deg., preferably to 
1150 deg. for a period of about five minutes ; and (4) cooling to the 
temperature of the air either rapidly or slowly. 

The good effects of the second or low heat treatment can be pro- 
duced in another way, by running the tool under the friction of 
the chip until the temperature of its nose has been raised to within 
the limits of, say, 700 deg. to 1240 deg. Fah. Having been heated 
under the pressure of the chip in this manner, and then cooled to 
the temperature of the air, the next time that itis run the tool will 
have a materially increased degree of red hardness and can be run 
at a higher cutting speed than it was capable of maintaining after 
the high heat ard before the low heat treatment. 

The writer has many times referred to the necessity of uniformity 
in the various standards adopted, and we therefore consider 
uniformity in the red hardness of tools and in the cutting s s 
to be the most important element or property sought for. ithin 
one month after having discovered the Taylor-White process we 
had succeeded in developing a number of tools which were capable 
of running at as high speeds ‘in cutting stee] of medium and soft 
quality, and of lasting as well as any tools developed by us up to 
the date of application for our patent. The greater part of the 
time given by us to the development of high-speed tools was spent 
in the effort to obtain uniformity in the tools. The writer looks 
upon uniformity as of such importance that he does not hesitate 
to assert that, with proper task management, more work can be 
gotten out of a shop with the old-fashioned uniform Mushet tools 
than from a shup without task management, and with new high- 
speed tools, which are as far from being uniform as they now are 
in many shops. 

Under task management it is of great importance that the 
workman be fully convinced that the man who operates the slide 
rule and gives him his speed directions is able to tell him with 
regularity how to remove metal faster than he could remove it 
without these directions. Without uniform tools, however, the 
slide rule man will find himself almost as much at sea as the 
workman, and thus will be completely discredited in the eyes of 
the latter. 

It is then for the purpose of obtaining uniformity in the tools 
th .t our method and apparatus described above for the high and 
low heat treatments are particularly desirable. It is a very curious 
fact connected with the development of high-speed tools that there 
are a great number of ways of giving the high and low heat treat- 
ments which will produce first-class. tools. Perhaps three out of 
four tools given the high and low heat treatments in these various 
ways might be called first-class tools, Our method, as described 
above, however, will produce tools which are practically all first- 
class, and it is for this reason that we recommend its adoption in 
all shops in which a sufficient number of tools are treated each 
day or each week to warrant the expense of maintaining lead baths 
controlled by accurate pyrometers and a proper furnace for giving 
the high heat. 

{t would be manifestly improper for the writer to describe in 
minute detail the apparatus developed by us for this purpose, 
because some features of the apparatus were patented, while other: 
were mere questions of proportion and design, and the whole of 





the patents, apparatus, and methods were sold by us to the 
Bethlehem Steel Company after making the invention, 

For some years it has been rather amusing to us to hear the 
special directions given by the various manufacturers of steel suit- 
able in chemical composition for making the high-speed tools. 
Very frequently a tool steel maker implies, or directly states, that 
the chemical composition of his particular high speed tool steel 
requires special treatment. The fact is, however, as stated above, 
that our recent experiments demonstrate beyond question the 
fact that no other method which has come to our attention pro- 
duces a tool superior to red hardness—i.e., high speed cutting 
ability—or equal in uniformity to the method we have described. 
This applies to all makes of high-speed tool steels which are 
capable of making first-class tools, whatever their chemical com- 
position. 

There are many very small shops in which it is questionable 
whether the installation of the full apparatus required to treat 
tools by our preferred method would be warranted. For this class 
of shops, in treating high-speed tools, the writer considers the best 
method to be as follows, for the blacksmith who is equipped only 
with the apparatus ordinarily found in a smithshop :— 

After the tools have been forged, and before starting to give 
them their high heat, fuel should be added to the smith’s fire, so 
as to give a good deep bed either of coke about the size of an 
English walnut or of first-class blacksmith’s soft coal. A number 
of tools should then be laid with their noses at a slight distance 
from the hotter portion of the fire, so that they may all be pre- 
heating while the fire is being blown up to its proper intensity. 
After reaching its proper intensity, the tools should be heated one 
at a time over the hottest part of the fire as rapidly as practicable 
up to just below their melting point. During this operation 
they should be repeatedly turned over and over, so as to ensure a 
uniform high heat throughout the whole end of the tool. As soon 
as each tool reaches its high heat, it should be placed with its nose 
under a heavy air blast, and allowed to cool to the temperature of 
the air before being removed from the blast. 

Unfortunately, however, the blacksmith’s fire is so shallow that 
it is incapable of maintaining its most intense heat for more than 
a comparatively few minutes, and, therefore, it is only through 
these few minutes that first-class high-speed tools can be properly 
heated in the smith’s fire. Great numbers of high-speed tools are 
daily turned out from smiths’ fires which are not sufficiently in- 
tense in their heat, and they are, therefore, inferior in ‘‘ red hard- 
ness,” and produce irregular cutting tools. 

On the whole, a blacksmith’s fire made from coke may be 
regarded as better for giving the high heat to tools than a soft 
coal fire, merely because a coke fire can be more easily made by 
the smith which will remain capable for a longer period of heating 
the tools quickly to their melting points. We have, however, 
recently made some very careful experiments, in which, out of a lot 
of tools made from practically the same steel, each alternate tool 
was heated in the best type of coke fire, and the best type of soft 
coal fire, and in every case a notably better tool was produced by 
the first-class soft coal fire. An improvement of fully 4 to 8 per cent. 
was made by the soft coal over the coke tools. Thisis undoubtedly 
due to the fact that a first-class soft coal fire liberates large 
amounts of hydrocarbons, which give an intense heat, and are less 
likely to oxidise the steel than a correspondingly hot flame pro- 
duced from coke. 

Nevertheless, for the reasons given above, our advice is to use a 
coke fire and make it as deepas practicable, This is for the sake of 
securing uniformity. We have found it practically impossible to 
prevent smiths from giving tools their high heat in the soft coal 
tire long after the fire has passed that period of intensity which is 
suited to the high heat treatment. When the air blows through 
the fire and strikes the hot tool it appreciably injures the outer 
layers of the steel to the deph of from #;in. to yin. 

Cooling a tool in an air blast from high heat will produce as 
good and uniform a tool as can be made by any other method out- 
side of that of plunging it into the hot lead bath. All of the more 
rapid methods of cooling the tool, either through plunging it into 
water or oil, render the tool more liable to fire cracks and also 
more brittle in its body and liable to break in service, particularly 
when there is any lack of uniformity in the heating, and at the 
same time cooling in water or oil gives no greater degree of ‘‘ red 
hardness ” than can be obtained through blowing in the air. And 
this applies without exception to all steel of the chemical composi- 
tion suited to making the better modern high-speed tools. No 
attention whatever need be paid to any other special directions 
given by the makers. 

The writer trusts that he has raade the fact clear that the pro- 
perty of ‘‘red hardness” in tools is seriously impaired by even 
temporarily raising their temperature beyond 1240 deg. Fah. He 
ventures to say that fully half of the high-speed tools now in use 
in the average machine shop have been more or less injured, and 
are, therefore, lacking in uniformity, owing to their having been 
overheated during the operation of grinding. Even when a heavy 
stream of water is thrown upon the nose of the tool throughout 
the operation of grinding, tools can be readily overheated by 
forcing the grinding or by allowing the tool to fit against the 
grindstone. This injury is all the more serious because there is 
no way of detecting it except by finding through actual use that 
the tool has become of inferior quality. The writer has frequently 
seen tools which were ground under a heavy stream of water 
heated so that the metal close to their cutting edges showed a 
visible red heat. 

Occasionally tools are also overheated by running at too _ 
speeds in the lathe. In this case, however, the injury to the 
tool is perfectly apparent, and therefore not so.serious as the 
overheating on the emery wheel. A tool which has been over- 
heated either in grinding or in the machine can be again rendered 
first-class in quality by grinding it from yin. to p,in. back from 
the cutting edge and down from the lip surface, because over- 
heating from grinding or running in the lathe rarely penetrates 
beyond this depth. 

e best advice that we can give to those desirous of having 
uniform tools is not to experiment with new brands of tool steel. 
Adopt once for all the t that can be had at the time the 
choice is made, and then see to it that the smith heats each tool 
uniformly and rapidly close to the melting point, and that the 
grinder does not overheat the tool in sharpening it. Watch 
the — and the grinder ; do not change the make of the tool 
steel. 








THE INSTITUTION OF CIVIL ENGINEERS. 


MODERN MOTOR VEHICLES. 

At the ordinary meeting on Tuesday, the 5th February, the 
President, Sir Alexander Kennedy, in the chair, the paper read 
was ‘* Modern Motor Vehicles,” by Lieut.-Col. R. E. B, Crompton, 
C.B., M. Inst.C.E. The following is an abstract of the paper :— 


The paper is divided into two parts, the first containing matter 
of general interest, suitable for reading and discussion, the second 
part, of almost equal length, containing statistical matter. 

In the first part, the author deals with the rapid growth of the 
automobile iudustry, touching shortly on its histarical side and on 
the general ignorance of the good start made by Hancock and 
others in the early part of the last century. He then describes 
generally the recent development which has followed the invention 
of the Daimler petroleum spirit engine. 

He next gives a general account of the arrangement of the 
mechanism of the various classes of vehicles in use, dealing first 
with the motor car used for pleasure—a development of which is 
used for public-service vehicles, such as motor omnibuses—and 
then with the heavier vehicles used for commercial purposes, such 
as traction engines, steam wagons, and parcel vans. These aro 
discussed in three groups, namely, those propelled by engines 
using petroleum spirit, those using steam, and those using elec- 


tricity. He states the reasons why the development of most of the 
vehicles in the streets appears to be in the direction of using 
petroleum spirit, and dwells at considerable length on the recent 
progress in the use of steam, which he considers may have far- 
reaching effects on other users of steam power. 

The general engineering questions involved were next discussed 
a comparing the road locomotive with the railway locomotive. 

he author deals with the power question and the various resist- 
ances met with. Ia connection with that of the road, he goes 
somewhat fully into the question of road construction and main- 
tenance, and he also discusses the air resistance question, with 
which the dust problem is so intimately connected. Questions of 
wheels, elastic tires, gearing, steering mechanism, brake mechan- 
ism, skidding, and fuel are all dealt within turn. Finally, he 
comes to the important matter of the cost of working motor 
vehicles in town and country, and summarises the statistical 
matter contained in Part II. 

Part II. gives running costs of traction engines, steam wagons, 
petrol-driven wagons, motor omnibuses in London and in the 
country, a private petrol-driven car, a private steam-driven car, 
and a private electrically-driven car. It also contains typical 
illustrated descriptions of modern motor vehicles, including all 
those that are best known and that have passed beyond the experi- 
mental stage. 








ALMANACS, DIARIES, &c., FOR 1907. 


THE traffic department of the London and North-Western Rail- 
way Company has sent us a wall calendar of neat and appropriate 
design which embraces a receptacle for notes and memorandums,— 
Messrs. Pinching and Walton, 52, Cannon-street, London, send a 
useful pocket-book and diary.—S. Rentell and Co., Limited, Maiden 
lane, London, have issued the ‘‘ Practical Electrician’s Pocket-book 
for 1907,” which has been revised and brought thoroughly up to date. 
—We have received from Mountain and Gibson, Limited, of Elton 
Fold Works, Bury, Lancs., a convenient pocket diary with a whole 
page devoted to each day. It contains also a list of conversion 
factors and some particulars about British tramways. 








Aw Austrian carpet eye at Maffersdorf is stated to 
have acquired patents fora method of manufacturing carpets or 
floor coverings from paper. The new material can be made in all 
colours, and is washable. 


SrpE-sLirp ComPeTiTION.—The side-slip trials promoted by the 
Automobile Club took place at the Clement-Talbot works on 
Tuesday last. There were originally forty-one entries, but owing 
to rejections and withdrawals the number of devices which took 
= in the competition was only seven. These were the entries of 

essrs. W. Sully and P. H. Shailer, loose metal ring ; Parsons’ 
Non-skid Company, floating metal ring, wood lined ; George B. 
Winter, floating metal ring; H. B. Molesworth, three pairs of 
wheels, back and front steering; Messrs. Liversidge and Son, 
Limited, rubber-studded iron tire ; the Hartridge Tire Syndicate, 
Limited, rubber blocks, multi-sectional in direction of rotation ; 
and the Westminster Industrial and Finance Developments, 
Limited, tire of rubber and leather rings. None of the devices 
appeared to give complete satisfaction during the severe test. 

THE WAR MINISTER IN SHEFFIELD.—The Secretary of State fur 
War had a busy day in Sheffield on the 3lst ult. Arriving in the 
afternoon he motored to the rifle range of the Hallamshire Rifles 
at Totley, seven miles distant, motored back to the headquarters 
of the battalion at Hyde Park, Sheffield ; went over two of the 
large East End works ; presented the prizes to the Hallamshire 
Rifles at the Corn Exchange ; close upon eleven o'clock ap 
and spoke at the biennial dinner of -the Sheffield Society of Engi- 
neers and Metallurgists, and returned to London by the 11.45 
train, in order to attend a Cabinet meeting next morning. Mr. 
Haldane visited the River Don Works of Messrs. Vickers, Sons and 
Maxim, Limited, where he was received by Mr. Douglas Vickers 
and Mr. Chetwynd, and conducted through the principal work- 
shops, including the armour-plate mills and the gun ag The 
War Minister afterwards proceeded to the Brightside Works of 
Messrs. William Jessop and Sons, Limited, where he went over 
the works with Mr. S. J. Robinson, the managing director, Colonel 
Hughes, and Mr. J. H. Fisher, the works manager. 


Lockinc Rartway CaARRIAGES.—For the first time, it is said 
electricity is to be applied to the safety locking of railway carriages 
The invention for which provisional protection has been granted is 
the work of two engineers, Messrs. A. McPetrie, of Withington, 
and F. A. Orchard, of Hale, Cheshire. Its great merit is its ease 
and simplicity of manipulation. It is automatic, and operated 
from the dynamo used for electric lighting purposes. It consists 
mainly of a solenoid enclosed in a metal case let into the side of 
the carriage below the seat. The core of the solenoid is extended 
to form the locking bolt which, when in operation, is projected 
into a receptacle in the door. When the train is in motion, energy 
is supplied to the solenoid and the bolt is shot into the door and 
secures it. When the train comes to a standstill the current is 
automatically cut off and the bolt withdrawn by a spring, thus 
releasing the door. The portion of the case referred to contains a 
small switch working in conjunction with a bell or other suitable 
alarm, which indicates if the door is not securely fastened. It is 
totally enclosed, is dustproof, and water-tight, and has no working 

likely to get out ot order. The moving core works on anti- 
riction bearings and does not need lubricating. 


Torsion TesTING MACHINES.—The Woolwich Polytechnic have 
just had delivered to their order one of the latest makes of torsion 
testing machines, which has been specially designed by W. and T. 
Avery, Limited, of Birmingham and London, for the use of tech- 
nical schools, polytechnics, and universities. It has a capacity of 
10,000 inch-pounds, The machine consists of a base plate, to 
which are bolted two cast iron standards. One standard encloses 
the two indicating levers, and the other the straining gear. The 
levers are of wrought iron, and fitted with hardened steel knife 

es, the connection between the levers being by wrought iron 
links having hatdened steel bearings. The main lever has a 
fulcrum, consisting of hardened steel cones and cups bearing upon 
rings of hardened steel balls. The second lever has two knife 
edges, either of which can be made to act as a fulcrum by the 
movement of a hand lever, according to whether the strain applied 
is likely to be light or heavy, i.¢., in one position of the hand 
lever the machine is 10,000 inch-pounds’ capacity, and, in the 
other, 5000 inch-pounds’ capacity. The steelyard is Avery's 
improved type, in which the poise is propelled along the steel- 
yard by a central screw. The screw is rotated by means of 
machine-cut gearing controlled by ahand wheel. The connection 
between the hand wheel, which is on a fixed portion of the 
framing, and the gearing upon the steelyard is made at the point 
of no motion, i.¢., at the fulcrum, consequently any pressure 
of the hand upon the hand wheel is not communica to the 
steelyard. The steelyard is graduated from zero up to 1000 inch- 
pounds single power—2000 inch-pounds for double power—by divi- 
sions of 10 inch-pounds, and a vernier scale upon the poise sub- 
divides this again into divisions of 1 lb.—single power. A 
graduated scale at the end of the steelyard in the view of a micro- 
scope having a divided line upon its lens enables indications of 
a bb. to be taken. The remainder of the capacity of the 
machine is provided for; by the use of four loose propor- 
tional weights suspended from the end of the steelyard, each 
representing 1000 inch-pounds single power, or 2000 inch-pounds 
double power. The straining gear consists of a worm wheel 
rotated 4 a hand wheel. The worm wheel and worm shafts are 
turned, ‘and are carried in brasses fitted into the cast iron 





standards, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent:) 


Ironworkers’ Wages. 


THE newest event in iron trade circles is the wages return 
for the closing two months of last year, Unfortunately, the figures 
cannot but be termed distinctly disappointing. They argue an 
existence on ironmasters’ order-books of low contract prices far 
beyond the bulk that the market had any idea of. Puddlers will 
receive an increase of 3d. per ton in wages, and millmen an 
advance of 24 per cent., but the position of the masters is not satis- 
factory. An increase of 1s. 4d. in the net average selling price for 
November and December last, as compared with September and 
October, is a very small rate of pier values, considering the 
great deal we have been hearing about ‘‘ boom in theiron trade.” 
The average is returned as having been £6 18s. 9-8ld., which 
contrasts with £6 17s. 5d. for the two previous months. The 
details are interesting: Bars, £6 18s, 7-78d.—an increase on Sep- 
tember and October of 1s. 2-31d.; hoops, strips, &c., £6 14s. 9-61d. 
—increase of 1s. 10-48d. ; plates and sheets, £7 18s, 4-38d. 
increase, 2s. 7-26d.; and angles and tees, £7 2s. 3-83d.—increase 
only 2-52d. The total output of the seventeen firms whose order- 
books form the basis of the return shows only a very modest 
increase of 175 tons, the aggregate make having been 37,965 tons. 
Bars are still the largest make—they figure at 25,714 tons; while 
hoops and strips represent a make of 9144 tons, and other descrip- 
tions tail off. 


Steel Advanced. 


Steel is the best feature of the Birmingham market this 
week. Indeed, itis theonly satisfactory branch at the moment. The 
exceptional activity in the demand for all structural steel con- 
tinues, and quotations of this description of material are very 
steady at the late high level. Owing to the dear prices of raw 
steel, thin steel hoops have been officially advanced 5s. per ton, 
bringing the price up to £8 15s. per ton. Bessemer billets and tiu 
bars remain at £6 10s., and Siemens ditto, £6 10s. to £6 12s. 6d. 
per ton. This material for sheet rolling continues in great 
request, and there is, happily, still no German or Belgian steel 
coming in. A leading firm in the boiler tube trade were reported 
to-aay—Thursday—in Birmingham as being urgent for raw steel, 
owing to the receipt of a good Japanese steel tube contract. A 
couple of native Japanese engineers are on the works daily to 
witness the work being carried out. Steel girder plates arequoted 
this week £8 to £8 5s.; boiler plates, £9 2s. 6d. to £9 5s.; engi- 
neering angles, £7 5s. to £7 103.; and joists, £7 5s. to £7 7s. 6d. 
per ton, 


Pig Iron Irregular. 


The best that can be said concerning pig iron is to 
describe it as irregular. The market has not yet recovered from 
its depressed condition of last week, though things are a little im- 
proved on the receipt of better reports from Cleveland. There is, 
however, still a good deal of hesitancy, and the general position is 
one of ‘‘ marking time” only. Sellers continue anxious, while 
po we be porernage are almost entirely postponed. In the existing 
distur state of the market Midland and Staffordshire prices 
alike are purely nominal, but if a price is demanded Northampton 
forge iron may be quoted at about 60s., Derbyshire 60s. to 61s., 
South Staffordshire forge 56s., part-mines 60s, to 61s., and best all- 
mine 82s, 6d. upwards. 


Manufactured Iron. 


Manufactured iron is without any new feature of import- 
ance. The market is unmistakeably weaker. in sympathy with 
pigs, and all possible buying is adjourned. Whether thiscondition 
of things will continue it is impossible yet to say. Everyone is in 
a waiting mood. Common bars, £7 5s. to £7 10s.; second-class 
ditto, £8 ; and marked bars, £9. Hoop are £8 10s., gas-tube strip 
£7 10s. to £7 12s. 6d., and rivet iron £7 15s. Sheets are £9 to 
£9 2s, 6d. for 24 g., and £9 12s, 6d. to £9 17s. 6d. for 27 and 28¢., 
while galvanised corrugated sheets—doubles—are £13 15s. to £14 
and on to £14 5s. per ton, f.o.b. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, February Sth. 
General Observations. 

THE attendance on the Iron Change on Tuesday was very 
large, so much so as to make locomotion inconvenient at times. 
Merchants especially were most anxious to gain information as to 
future developments ; but it was evident that little or no reliable 
prediction could be made under the circumstances. Makers and 
makers’ agents were, on the other hand, «uite indifferent, as they 
are, as a rule, well booked. American cables are not encouraging, 
and warrants are so variable that it is extremely difficult to gauge 
the position. 


Pig Iron. 


Pig iron seems to have suffered from the present con® 
dition of things in a greater ratio than fully manufactured stuff: 
Consumers are operating entirely from “ hand to mouth,” although 
in this district the consumption of pig iron is very large. Lanca- 
shire isin fairly good demand, but Middlesbrough seems to have 
suffered to a greater extent than any other sort. Lincolnshire 
and Derbyshire were easier in second hands, but hematite iron, 
both East and West Coast brands, showed, if anything, a slight 
improvement. Makers of Scotch again reduced prices of certain 
brands by 6d. or so per ton, but we could not hear of anything 
lower being taken on spot, though in this department, probably 
more than any other, there has been “undercutting ” for orders, 
except say for Glengarnock. In second hands, however, this is 
obtainable at lower than list prices, it is said. Meantime, if con- 
tinental demand opens well this spring we shall not probably hear 
of much reduction in pig iron generally, Forge iron is quiet, and 
for firm orders of East Coast material about 1s. less would be 
accepted, 


Finished Iron. 
Full prices still rule. 
Steel. 
h _ Makers are well booked both for bars and plates, and show 
little disposition to take on further business for some time to come. 
Copper. 
Manufactured was very quiet and showed little change. 


Tin Ingots, English. 
Ruled rather higher. 


Quotations. 
Pig Iron: Lancashire No. 3 foundry, 70s.; Lincolnshire, 





64s, 6d.; staffordshire, 64s, 6d. to 65s.; Derbyshire, 66s. 6d. to 
67s. 6d.; Middlesbrough, open brands, 67s. Scotch: Gartsherrie, | 
79s, to 75s. 6d.; Glengarnock, 73s. to 73s, 6d.; Eglinton, 71s. 6d. | 
to 72s.; Dalmellington, 71s. to 71s. 6d., delivered Manchester. | 
West Coast hematite, 793. f.o.t.; East Coast ditto, 80s. f.o.t. | 
Scotch, delivered Heysham: Gartsherrie, 73s, to 73s, 6d.; Glengar- 


nock, 71s. to71s. 6d.; Eglinton, 69s. 6d. to 70s.; Dalmellington, 
69s, to 69s. 6d. Delivered Preston: Gartsherrie, 74s. to 74s. 6d.; 
Glengarnock, 72s. to 72s. 6d.; Eglinton, 70s. 6d. to 71s.; Dalmel- 
lington, 70s. to 70s. 6d. Finished iron: Bars, £7 15s.; hoops, 
£8 7s. 6d.; sheets, £8 lis. to £9. Steel: Bars, £8; hoops, 
£8 2s, 6d.; boiler plates, official, £9 2s, 6d.; plates for tank, 
girder, and bridge work, £7 15s. to £8 ; English billets, £6 15s, 
to £7 ; sheets, £8 17s. 6d. Copper: Sheets, £123 to £125; tough 
ingot copper, £114; best selected, £114 10s. per ton; seamless 
—- tubes, 143d. to 144d.; brazed ditto, 144d.; seamless brass 
tubes, 11}d.; brazed ditto, 12}d.; condenser, 12d. to 12}d.; rolled 


brass, 10jd.; brass wire, 10}d. to 103d.; brass screwing rods, 
10}d. to 10d. per lb. Sheet lead, quiet and unchanged at £22 15s. 
per ton. English tin ingots, £194 10s. per ton, 


Lancashire Coal. Trade. 


The anemepeey at the meeting of members of Manches- 
ter Coal Exchange on Tuesday were almost formal. There was no 
anticipation to be indulged in as tothe abolition of the Coal Tax, 
or the effects of the ‘‘ bagging ” trade on legitimate business. Mr. 
J. E. Southern was elected president for the year. Itis noteworthy 
that the Exchange will have two-thirds more floor space added to 
it, which will render the transaction of business much more 
comfortable. On the ‘‘boards” business was very animated, 
and the advances commencing with the Ist inst. of 5d. on domestic 
coal and 16d. on iadustrial fuel were freely paid. Quotations are :— 
Best coal for domestic purposes, 14s, 11d. to 15s. 11d.; seconds, 
13s. 11d. to 14s. 5d.; common, 10s, 11d. to 11s. 11d.; common 
furnace coal, 10s.; best burgy, 9s. 6d.; best slack, 8s. to 8s. 6d.; 
medium, 7s. 6d. to 8s.; common, 7s. to 7s. 6d. at the pit. 
Screened coal for shipping purposes, 12s, 7d. to 13s, 4d.; un- 
screened, lls. 7d. to 12s, 4d., delivered Manchester Ship Canal. 


Manchester Association of Engineers. 

On the invitation of the Master Cutler, Mr. M. F. Osborn, 
the members, to the number of about 150, visited Clyde Works, 
Sheffield, on Wednesday week. They had a hearty welcome from 
Mr. Osborn and other members of the firm, and after luncheon 
spent the afternoon in going over the works of Messrs. Osborn and 
Co. Mr, W. Henry Hunter, President of the Association, ex- 
pressed his sense of the hospitality they had received, and also the 
p'easure afforded by the inspection of the works, which was 
supported by Mr. T. Ashbury, an ex-president, and heartily 
endorsed by the visitors. 


BARROW-IN-FURNESS, February 6th. 
Hematites. 

There is a very steady demand for hematite iron, and the 
requirements of consumers have in no sense fallen off, although 
the depression in the warrant. market remains. Yet the transac- 
tions in warrant iron are very few, as shown by the fact that the 
stocks of iron held this week are exact'y the same as those held 
last week, viz., 78,804 tons. The object of the bears who are 
operating is to keep prices down in view of large sales which have 
recently been made and others which are pending. Makers are, 
however, firm, and have advanced their prices 1s. psr ton on the 
week, and are now quoting 82s. per ton for mixed Bessemer 
numbers net f.o.b., while warrant iron is at 74s. 9d, net cash 
sellers, buyers 3d. less. A good trade is being done in the several 
special qualities of iron produced in the district, and good prices 
are being realised. The iron ore trade is very actively employed, 
and raisers are better off for orders than for mauy years 
There is also a larger delivery of Spanish, Algerian, Irish, and 
other ores than for some time past. Prices are firm at the rates 
quoted last week. 


Steel. 

The demand for the various classes of steel produced in 
this district has fallen off somewhat, which is very strange, seeing 
that practically all the iron produced on the West Coast is for 
steel-making purposes. But, of course, a fair proportion of the 
iron manufactured is for shipment and for use in steel making in 
other countries, Both the plate and the rail mills are working on 
short time, and the merchant mills are in the same position. 
Prices are very firm notwithstanding. 


Shipbuilding and Engineering. 

No new orders are reported for shipbuilding tonnage, but 
new work is pending. It is understood that the new Brazilian 
battleship to be built at Barrow will be as large, if not larger, than 
the Dreadnought, but the plans have not yet been finally approved. 
Preparations are being made in the engineering shops for the 
construction of turbines. 


Shipping and Coal. 
Shipping has been better it this week at West 
Coast ports. The shipments for the year have now reached 90,085 
tons, being an increase of 22,823 tons on the corresponding period 
of last year. Coal and coke very dear. 


Walney Bridge. 
It transpires that the extra cost of the extended jetties at 
Walney ng = will be £12,500 over and above the original esti- 
mate of Sir Benjamin Baker. The bridge when completed will 
cost about £162,000. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Advance in House Coal. 


TAKEN all round, the condition of the South Yorkshire 
coal trade is exceptionally brisk, and in respect of domestic fuel 
the increased prices noted last week have been exceeded in many 
instances. Nominally, quotations were raised 1s. per ton, but this 
advance, which makes a total advance of from 3s, to 4s, aton on 
September prices, does not represent the full amounts paid by 
those in need of immediate supplies, Current lists give best Silk- 
stone at 14s. per ton, secondary sorts at 11s. 6d. to 12s. 6d. per 
ton, and best Barnsley thick seam house coal at 12s. to 12s. Ba. 
per ton, with good seconds readily fetching 11s. per ton at the 
pits in owners’ wagons. The continued winterly weather sustains 
the heavy demand for the metropolitan and southern markets, 
as well as for the Eastern Counties and places nearer home. 


Steam Coal. 

Active business is reported, both for shipment and home 
markets. Where coalowners have had coal available for open sale, 
the contract rates have easily been exceeded, and that in some 
cases to a considerable extent for prompt delivery. Of course, 
large tonnages are still being forwarded under the old contract 
price of 8s. 6d. per ton, when an extra profit of 3s, to 4s. per ton 
could be easily made in the open market. Several of the con- 
tracts terminate at the close of Mareh, though the majority extend 
to the 3lst of June. Hull and Grimsby are receiving heavy 
deliveries ; the coastwise trade is constantly increasing, and 
the fishing fleets are taking full supplies, while the general 
requirements for works purposes are more than maintained, All 
this activity makes coalowners less concerned about various con- 
tracts in the market, including that for the Swedish State Rail- 
ways, which is now about due. Of this, however, the tonnage 
allotted to Yorkshire is not very important. 


Coking Fuel, &c. 


Additivnal by-product ovens are coming into operation, 
causing the demand for coking slack to be more active than ever. 





Values of best brands are rising, quotations ruling at 7s. to 7s. 3d. 
per ton at the pits. Manufacturing fuel is also in much request, 
and good fad, 2 fetch from ‘6s. to 6s. 3d. per ton at the pits. 
The output of coke, though very large, is absorbed by the market. 
North Lincolnshire and other iron-smelting districts are more than 
maintaining the heavy requirements recently reported. Ordinary 
blast furnace coke is firm at 17s. 6d. to 18s. per ton ; steel melting 
coke is still quoted at 26s. to 27s. per ton. 


The Iron Market. 


A waiting attitude appears to pervade iron circles. 
Customers hold off buying in the expectation of cheaper prices 
ruling later on, while producers are sufficiently sold forward to be 
relieved from any eagerness to push business. Transactions in 
Lincolnshire and Derbyshire irons are mainly on account of 
regular customers, no new business being done at the figures 
officially quoted. Since the advance of ls. 6d. per ton on 
December 7th, no change has been made in the quotations of the 
Lincolnshire Ironmasters’ Association, which remain as follows :— 
No. 3 foundry, 62s. 6d. per ton ; No. 4 foundry, 60s. 6d. per ton ; 
No. 4 forge, 59s. 6d. = ton; No. 5 forge, mottled, white, and 
basic, 63s. per ton. erbyshire No. 3 foundry, 65s. per ton ; 
No. 4 forge, 60s. per ton. ‘I'he briskness of the pipefoundries iu 
Derbyshire is causing a very heavy. consumption of foundry iron. 
Bars are £7 15s. to £8 per ton; sheets, £9 10s. to £10 per ton. 
Very little is doing in hematites, prices for immediate delivery 
being unaltered, with an easier tendency for forward orders. 


Steel. 

The feature of the steel trade continues to be the remark- 
able demand for high-speed qualities. For the United States the 
production is exceptionally large, and other foreign markets, 
including Germany, are excellent customers. Several of our 
principal steel establishments report considerable pressure both 
oa home and distant account. Best tool steels of all kinds, as well 
as ordinary crucible steel, are also briskly called for. Higher 
rates are obtained for Bessemer and Siemens billets, bars, ingots, 
blooms, and other forms of material. An increasing department 
is that of special productions for use in motor car manufacture. 
This comparatively new branch is receiving close attention from 
local houses in the steel and other trades. 


Sheffield Chamber of Commerce. 


In the report of the Chamber to be submitted to the 
annual meeting to-day, the 8th inst., business is stated to have 
been considerably better in Sheffield during the past year, espe- 
cially in the heavy trades. A considerable trade in railway mate- 
rials has been done, and the South American and the Indian State 
Railways have given large orders, while the general trade in heavy 
steel forgings and castings has been much more brisk. As regards 
armour plate, the report states that the year has been disappoint- 
ing, because no new orders were received until the Admiralty in 
November last commissioned a supply of about 9000 tons, amount- 
ing to nearly £1,000,000 in value. Dealing with the lighter indus- 
tries, the report goes on to state that the file trade has been very 
busy, and the tool trade has also been good. In respect of cutlery 
and plate, the cost of copper, tin, silver, and ivory has increased, 
to the consequent detriment of the trade, and has considerably 
hampered the cutlery and plate manufacturers at a time when it 
was hoped that things had taken a turn for the better. 


The Price of Ivory. 


The advances in value of materials used in the lighter 
trades has been a serious factor in the manufactures concerned, 
notably so in respect of ivory. The London ivory sales, which 
commenced on the 29th and concluded on the 31st ult., comprised 
554 tons, against 504 tons at the corresponding period of last year. 
The opening prices ruled firm to rather dearer, competition 
increasing with the progress of the sales, and rates at the close 
being well ahead of the opening. Germany and France were strong 
competitors, but there was less buying on United States account. 
The home trade bought moderately. Allivory suitable for cutlery 
purposes exhibited an advance on the October sales. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Export Demand for Pig Iron. 

THE most prominent feature in the iron and allied 
industries is the extraordinary demand from abroad for the pig 
iron produced in this district. Last month the quantity for- 
warded to the United States, Italy, France, and Belgium were 
each the largest that had ever been sent to them in any one 
previous month from the Cleveland district, and what is more 
noticeable still is that these records have been made in a 
month which hitherto has almost invariably been the slackest in 
the year. Altogether last month Cleveland makers shipped 
140,418 tons of pig iron, and this was by far the largest 
quantity ever sent away by sea in January — in fact, never 
before has the return for the first month of the year exceeded 
100,000 tons, January, 1899, with 94,047 tons, being the previous 
best, and the average for January over the last ten years has 
been no more than 73,500 tons, last month’s being, therefore, 
92 per cent. above that, and it was also 75 per cent. more than the 
tonnage for January, 1906, and 167 per cent. more than that for 
January, 1905. As a matter of fact, it is only 4600 tons less than 
the export of the best month on record, which was November, 
1906. ‘The shipments to oversea destinations reached 103,373 tons, 
or two and a-half times the quantity reported in the correspond- 
_ng period of last year. . 
i 


American and German Demand. 

The unprecedented American demand for pig iron pro- 
duced in this district has come in very opportunely, for owing to ; 
the cold weather Germany has had to receive less, the frost-bound 
condition of the waterways preventing the despatch of the iron 
from the ports on the other side to the inland works. Thus only 
16,592 tons of pig iron were sent to Germany last month, which is 
little more than a third of the quantity forwarded in same month 
of last year. When the weather moderates there will be very 
brisk deliveries to Germany, and in the meantime the ironmasters 
have their work cut out to satisfy the Americans, who last 
month took 36,112 tons, against only 2450 tons in January last 
year. And the exports in February will be almost as large. 
Already three big steamers have been despatched, and other three 
are being loaded. About 21 dols. per ton are now being paid for 
No. 3 Cleveland pig iron, delivered at Philadelphia. Inquiries for 
further supplies of Cleveland pig iron are numerous, not only 
frora America, but also from Germany, and, moreover, the 
Americans are also wanting semi-manufactured steel, such as 
billets, but Cleveland firms are hardly in a position to supply this 
steel, as the home works are too busy to have any to spare. 


Cleveland Pig Iron. 

Though the production of pig iron in the north-east of 
England is the largest on record, it is at the present time insuffi- 
cient to satisfy the requirements of consumers, and last month 
26,835 tons had to be taken out of Connal’s public warrant stores, 
mostly to be sent to America, and leaving 511,319 tons as the total 
stock at the close of the month. This is very encouraging for iron- 
masters, who consider the outlook altogether satisfactory, for if 
they can ship 140,000 tons, and reduce the stock in the public 
stores by nearly 27,000 tons in what is usually the quietest period 
of the year, they may expect to be-exceedingly busy in the spring. 
Even if America slackens off, Germany will be coming forward. At 
present, however, there is not much new business forthcoming, con- 
sumers are well bought for the spring, and the unsettled condition 
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of the warrant market makes them indisposed to buy further, 
though it is generally acknowledged that the condition an 
rospects of trade 

ing otherwise than firm and steady, instead of bei 
sport of the speculators. 
been steadier than for the last two months. 


figure was 57s. 4d. 


unobtainable. 


Hematite Pig Iron. 


The prices of East Coast hematite pig iron have been 
steadier than those of Cleveland iron, for whereas the former are 
only 1s. 6d. below the best, the latter are now 6s. 5d. below the 
ig iron 
in the public warrant stores, whereas over 500,000 tons of Cleveland 
West Coast warrants, of which there is a stock 
of 78,000 tons, have dropped to 74s. 6d. Makers will not accept 


maximum. But there is no stock of E.C. hematite 
iron are so held. 


less than 80s. per ton for mixed numbers, but odd lots ma 


obtained from second hands at 79s. 6d. Rubio ore has n 


reduced in price, and can be had delivered c.i.f. Tees at 223, 6d., 


or 2s. less then was quoted last month, though 24s. 6d. was never 


realised, the best figure being 23s. 6d. For furnace coke 25s, per 
ton is still asked, but coke is less scarce, and easier prices are 
expected, so that very few consumers are buying. 


Manufactured Iron and Steel. 


Not much is at present done in the way of distributing 
new orders, but that is of small account, as manufacturers have 
contracts on their books which will afford full employment for their 
mills for several months to come, and producers are reporting that 
for them this is the time for record outputs, Since November the 
rail and plate mills at the Eston Steel Works have been running 
only four days per week, but this week they have started again on 
full time, the firm having secured excellent orders, especially for 
rails. The price of heavy steel rails is up to £6 lis. net f.o.b, 
Plate makers are exporting considerable quantities of shipbuilding 
materials to Germany, Denmark, and Japan. A few days ago the 
Clavering, a large steamer, left Middlesbrough, and among her 
cargo was a considerable quantity of shipbuilding material to be 
a at the yards at Nagasaki, Japan. But the vessel was wrecked 
at the mouth of the Tees about three hours after she left the dock, 
and in such a position that it is doubtful whether her cargo can be 
salved. In that case a fresh supply of plates, &c., will have to be 
despatched. Steel ship plates are at £7 10s.; iron ship plates at 
£7 15s,; steel ship angles at £7 2s. 6d.; packing iron at £6 10s.; 
steel joists at £6 17s. 6d.; common iron bars at £8; steel bars at 
£7 12s. 6d.; steel hoops at £7 15s.; and steel strip at £7 5s., all 
less 24 per cent. f.o.t. Cast iron railway chairs are at £4 2s, 6d. 
net f.o.b., but the demand is rather quiet. The pipe trade is show- 
ing some improvement. 


Shipbuilding. 
There is no appreciable improvement in the demand for 

new steamers, but no scarcity of worx can be reported at the ship- 
yards, and the latter are hkely to be kept fully employed for 
several months with the orders already on the books. A better 
outlook is reported for owners of steamers so far as homeward 
freights are concerned, and this may have the effect of stimulating 
the inquiry for new vessels, At present, however, the high prices 
are checking the distribution of orders. 


Cleveland Ironmasters’ Association. 
Mr. J. J. Burton, of the Cargo Fleet and Tees Furnace 
Companies, has been elected president of this Association for 1907, 
and Mr. Penry Williams, of the Linthorpe Dinsdale Smelting 
Company, has been chosen vice-president. 


Coal and Coke. 


The demand for coal continues abnormally brisk, and 
deliveries are most active, notwithstanding that the bad weather 
at sea has delayed the arrival of steamers. Never has there 
been such an extensive trade done on export account, and there 
appears to be little likelihood that prices will be lower until the 
spring trade is over. High prices are ruling. Thus, the North- 
umberland coalowners have quoted 14s. 6d. f.o.b. for the steam 
coal required by the Swedish State Railways, which are in the 
market for 413,500 tons. Best gas coals are upto 12s. 9d. per ton 
f.o.b., which is being obtained. Coking coal is at 13s. per ton. 
Coke is extremely dear. With No. 3 Cleveland pig iron at 57s. 6d. 
per ton, medium furnace coke should be no more than 19s. per 
ton, but the sellers of it are quoting 25s., as itis very scarce. Con- 
sumers, however, hold off, and will not pay it. Foundry coke is 
at 27s. 6d. f.o b., but some sellers quote 30s. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The American Demand for Pig Iron. 


THE position of the pig iron market has recently been 
shown to depend largely upon the American demand. It now 
appears probable that speculators had adopted rather sanguine 
views on the subject, and purchased warrants at high prices in the 
expectation that they would go still higher. Their disappointment 
on finding that American inquiries had fallen off led to a large 
amount of warrants being thrown on the market, with a conse- 
quent smart drop in prices. A revival of inquiry from the States 
has, in the last few days, tended to strengthen the market; but 
there is now an inclination to adopt a moderate view of American 
possibilities, 


Inquiries by Home Consumers. 


Since the opening of the year the fresh demand for pig 
iron on the part of home consumers has been restricted. The high 
prices of raw iron undoubtedly tended to curtail business in various 
directions, During the recent break in warrants, however, both 
home consumers and shippers have been purchasing more freely. 
The makers of pig iron are very busy, and it is reported that in 
some cases the pressure for delivery has led to a certain reduction 
of private stocks, this being notably the case with reference to 
hematite pigs. 


The Warrant Market. 


Towards the end of last week the warrant market was 
much depressed, and Cleveland iron touched 56s. 2d. In conse- 
quence of rather more cheering news from America, there came an 
improvement, and at the close of the week’s business on Friday 
afternoon the quotations for Cleveland warrants had risen to 
56s. 7d. cash, at which business was done. It is stated that in the 
course of last week 140,00 tons of warrants changed hands in 
Glasgow market. This week business has been done in Cleveland 
warrants at 56s, 8d. to 56s. 11d. cash, 57s. to 57s. 44d. one month, 
and 58s. for delivery in three months. There has heen compara- 
tively little doing in hematite warrants, Cumberland being done at 
74s. 64d. and 74s. 9d. cash. 


Output and Stocks of Pig Iron. 
An additional furnace has been placed on hematite pig 


ord no ground for the warrant me 

e 
The warrant market this week has 
Last month the price 
fell 5s. 7d. per ton, making 7s. 1d. decrease since the top price was 
reached about the middle of December. On Wednesday the closing 
No. 3 Cleveland G.M.B. pig iron has been 
mostly sold at 57s. 6d. per ton, but it has been by second hands and 
insmall lots. No, 4 foundry is at 57s., and No. 4 forge at 56s. 6d. 
These qualities are scarce, and mottled and white are practically 


about 27,500 tons per week, and it is understood that the whole o 


in stocks, 


foundry pig iron, 
Prices of Makers’ Iron. 


being now down about 2s. per ton from the highest point. 


Nos, 1, 72s. ; 


Calder, Nos. 1, 76s. 6d.; Nos. 3, 71s. 6d. ; Suramerlee, No. 1, 


Coltness, No. 1, 86s.; No. 3, 72s. 6d.; Glengarnock, at Ardrossan, 
Yo. 1, 76s. 


é 
Troon, No. 1, 71s. 6d.; No. 3, 68s. 6d.; Dalmelli 
No. 1, 
No. 3, 72s.; Carron, at Grangemouth, No. 1, 80s.; No. 3, 73s. 


per ton. 


ngton, at Ayr, 


The Pig Iron Shipments. 
The shipments of pig iron from Scottish ~~ in the past 

week amounted to 4174 tons, compared with 6315 in the 
corresponding week of last year. To the United States 1575 tons 
were despatched, Italy 605, Australia 435, Belgium 160, South 
America 110, India 80, France 50, Germany 50, Holland 35, other 
countries 90, the coastwise shipments being 984 tons, compared 
with 4048 in the same week of last year. The arrivalsof Cleveland 
pig iron at Grangemouth were 7675 tons against 9768 in the same 
week of 1906, showing a decrease of 2091 tons. There is, however, 
a total increase in these imports since the beginning of the year of 
2762 tons. 


Finished Iron and Steel. 
The makers of finished iron and steel are busy with cen- 

tracts on hand, but the market for future work is less active than 
could be desired, It is believed that the unsettled state of the 
market for raw iron is interrupting business. At the same time, 
there is no immediate need fordespondency. On foreign account 
a fair business is being done, and the inquiries being made will 
robably result in an early extension of these and other orders. 
‘urther efforts are being made to keep prices on a paying basis, 
and prevent unprofitable competition. Efforts are being made to 
secure for this .ountry a large cast iron pipe contract for Roumania, 
and it is reported that there are inquiries in the market for 90,000 
tons of cast iron pipes for shipment to Rio de Janeiro. 


Shipbuilding and Engineering. 

The output of new shipping on the Clyde during January 
amounted to 35,309 tons, compared with 31,162 in the same month 
of last year, and 20,202 tons in January, 1906. New contracts 
were placed during the month amounting to 47,500 tons, and 
several additional orders have since been reported. There is little 
or no sailing tonnage being constructed, so that the fresh business 
in marine engineering is of great importance. 


The Coal Trade. 


The stormy weather has had comparatively little effect on 
the shipping trade in coal. The aggregate quantity despatched 
from Scottish ports in the past week was 260,676 tons, against 
261,508 tons in the preceding week, and 248,872 tons in the same 
week of 1906. The prices of shipping coal are generally very firm, 
and in some cases higher. At Glasgow harbour ell coal is quoted 
lls. 6d. to 12s. per ton ; steam, 11s. tolls. 3d.; and splint, 11s. 6d. 
to 12s. per ton. Prices at other ports are in proportion, taking 
into account varieties of coal, and differences in the cost of railway 
transit. House coal has been greatly in demand this week for 
home use owing to the severity of the weather, and the prices have 
been tending upward, There is also an active business in coal for 
manufacturing purposes. The colliers who recently had their 
wages raised 6} per cent. have made a fresh claim for 124 per cent. 
additional, which equals 6d. per day. The matter will be dealt 
with by the Conciliation Board. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE condition of the coal trade is an extremely prosperous 
one at the present moment, and since my last despatch prices have 
improved. As regards best coals, it is reported on ’Change, 
Cardiff, that a couple of cargoes have been sold for backward 
shipment at 20s. per ton. There seems a desire on the part of 
contemporaries to over, rather than underquote prices at present. 
The figures I give are those which I can vouch for from my own 
personal experience, the very latest items being :—Best steam 
done at 20s, 3d.; Monmouthshire best, Cardiff shipment, 17s. 9d. 
to 18s, 


South Wales Port Returns. 


Customs returns for week ending February Ist show that 
470,246 tons of coal, coke, and patent fuel were shipped foreign. 
The decrease, as compared with the corresponding week of last 
year, was 25,750 tons. This was chiefly at Cardiff. Although 
tonnage is very plentiful—there was on Tuesday in Barry Dock no 
less thar, 91 steamers and vessels—there has been considerable 
delay in shipping coal owing to the congested state of the various 
docks, and also owing to the fact that several of the tips are still 
under repair from damages caused by the frost. Taking the ports 
in rotation, I find that Cardiff shipped 303,677 tons of coal last 
week, 5943 coke, and 2662 patent fuel. Destination: River Plate, 
eight cargoes, totalling some 32,500 tons; Genoa, six cargoes, 
26,500 tons; Port Said, five cargoes, 25,000 tons; Newport 
exported 78,455 tons coal, 355 coke, and 1800 tons patent fuel, 
Genoa taking five cargoes, totalling 17,500 tons ; Swansea shipped 
42,110 tons coal, and 12,400 tons patent fuel, Rouen taking eight 
cargoes of coal, roughly stated 7000 tons. Port Talbot shipped 
18,500 tons coal, 115 coke, and 4300 tons patent fuel, 


Latest Quotations. 

Cardiff, mid-week, prices given out were:—Best steam 
coal, 19s. 9d. to 20s. 6d.; best seconds, 18s, 3d. to 19s. 6d.; 
ordinary seconds, 17s. 3d. to 17s. 9d.; drys, 17s, to 17s. 9d.; best 
washed nuts, 15s, 3d. to 15s. 9d.; seconds, 13s, 6d. to 14s, 64d.; 
best washed peas, 13s. to 13s. 3d.; seconds, 123, 6d. to 13s.; 
very best small steam 11s, 3d. to 11s. 6d.; best ordinaries, 10s, 3d. 
to 11s,; seconds, 9s, 6d. to 10s.; inferiors, 8s. to 9s, 3d.; very best 
Monmouthshire large, 18s. to 18s, 6d.; best ordinaries, 17s. 6d. to 
17s. 9d.; cohen, tes 9d. to 17s. 3d. House coal best, 19s, 9d. 
to 20s.; best ordinaries, 18s. to 18s. 6d.; No. 3 Rhondda, 19s. 
to 19s. 3d.; brush, 15s. 6d. to 16s, 6d.; smalls, 12s. 6d. to 13s.; 
No. 2 Rhondda, 15s, 3d to 16s.; through, 12s. 6d. to 13s.; smalls, 
9s. 3d. to 9s, 6d. Patent fuel, 17s. 3d. to 18s. Coke: Furnace, 
22s. to 25s.; foundry, 28s. to 30s.; special, 32s. to 35s.; pitwood, 
ex ship, Cardiff and Newport, 19s. ed. to 19s, 9d. The quantity 
of pitwood imported into the South Wales ports last week was 
about 22,000 tons; leading firms, such as Howe and Co., Cardiff and 
Newport, figuring for large totals. Much more pitwood was 
expected, but the weather has been a deterrent. 





iron, for which there is at the moment a somewhat pressing 
demand. There are now 44 furnaces making ordinary, 42 hema- 
tite, and 6 basic iron, the total of 92 furnaces thus in operation in 


Scotland comparing with 91 in the preceding week and 93 at this | are chiefly in requisition, and February business is well secured. 


The Anthracite Coal Trade. 
The demand continues strong ; large and machine-made 


time last year. The current output of pig iron is at the rate of 


this quantity is either being shipped or going into consumption at 
home—indeed, there has, in the last few days, been some reduction 
The stock in Glasgow warrant stores now amounts to 
9100 tons, of which 5100 is ordinary and 4000 tons standard 


The values of ordinary brands are again somewhat lower, 
Special 
brands are likewise, in some cases, 6d. to 1s. lower. G.M.B., No. 1, 
is quoted at Glasgow 70s. ; No. 3, 67s.; Govan and Monkland, 
Nos. 3, 68s. ; Carnbroe, No. 1, 73s. 6d.; No. 3, 
. 6d.; Clyde, No. 1, 76s.; No. 8, 71s.; Gartsherrie and 


77s. 6d.; No. 3, 72s. 6d.; Langloan, No. 1, 79s.; No. 3, 74s.; 
6d.; No. 3, 71s. 6d.; Eglinton, at Ardrossan or 
73s, 6d.; No. 8, 68s. 6d.; Shotts, at Leith, No. 1, 77s.; 


| 


Steam coal and patent fuel pees | Congestion at docks is 
experienced at Swansea. At Lilanelly good prices are realised, 
and this is pene’ enterprise in various quarters. I may name 
the Morfa and Pwll in particular. Latest Swansea prices :—Best 
malting, 20s. to 21s.; seconds, 17s. 6d. to 18s.; big vein, 16s. 9d, 
to 17s, 6d.; red vein, 13s. 6d. to 14s.; cobbles, 19s. 6d. to 20s,} 
nuts, 23s, to 24s,; peas, 14s, 6d. to 15s, 6d.; rubbly culm, 7s. to 
7s. 3d.; duff, 5s. 6d. to 5s, 9d. Other prices:—Best steam, 
l6s. 9d. to 17s. 6d.; seconds, 14s, to 14s, 6d.; bunkers, 12s, 9d. to 
13s. 3d.; small, 8s. 6d. to 8s. 9d. Bituminous: No. 3, 18s. 6d. to 
19s, 6d.; through, 13s. 6d. to 14s.; small, 10s, 6d. tolls. Patent 
fuel, 14s, 9d. to 15s. 


f 


Coal Market Summary. 


Bunker coals are very light, and prices well maintained, 
Smalls very firm, and good demand. In conversation with a lead- 
ing merchant on ’Change, Cardiff, this week, he said, *‘ People 
must not be under the impression that every one is making a 
fortune out of coal at the moment. Take my personal experience 
as a safe guide. I have bought and sold a considerable quantity 
of coal, which should leave a good profit; but it happens that I 
am offered a boat frequently, but cannot arrange the stem with the 
colliery for the quantity required, and am then forced to buy 
other coal at greatly enhanced price to make up the ship’s cargo, 
and the extra cost on the quantity I have to buy conalannate the 
profit on the quantity previously , Batts 


The Demand for an Advance by Colliers. 


The meeting of the Conciliation Board to discuss the 
question of the 5 per cent. demand will be held on the 9th Feb- 
ruary, instead of the llth, by special request of the workmen’s 
representatives, which has been conceded 


Dry Coals in Strong Requisition. 


These are extremely scarce, and collieries are asking and 
obtaining 17s, 6d. for best. One of the colliery managers tells me 
that he is so full of orders that he cannot quote for the smallest 
quantity until the middle of March. 


The Iron and Steel Trade. 


There has been a continuance of vigour in the trade in 
all directions. Reports from the leading works are of a jas’ 4 
encouraging nature. All departments are understood to be well 
supplied with orders, and sufficient are in hand to keep them going 
for some time to come. Thereis, however, not much being done for 
backward delivery, as manufacturers are chary of quoting except 
at enhanced prices. Steel rails, heavy sections, are at £6 12s. 6d., 
and light at £7. Ironmasters are getting in large stocks of iron 
ore. Last week Cardiff received 28,000 tons, Newport 11,500, and 
Port Talbot 3250; and one day this week Ebbw Vale received five 
cargoes, with a total of over 14,000 tons, principally from Bilbao, 
Seville, and Agua Amarga. Steel billets have come in from 
Antwerp ; 720 tons from Middlesbrough ; four cargoes of steel 
scrap from London and Portsmouth for Swansea; and pig 
iron from Workington, King’s Lynn, and_ spiegeleisen to 
Guest, Keen and Co. from Workington. The total of pig 
iron received by Swansea last week was 2260 tons. One 
of the imports to Newport was a novel one, 500 tons iron ore 
briquettes to Ebbw Vale from Meerschaum ; another to Newport, 
230 tons billets from London, In the Swansea Valley the make of 
pig has been large and the steel smelting brisk. In steel bar the 
demand continues very active. At the chief Bessemer works steel 
sleepers are in request. Home and foreign orders for rails active, 
and fair quantities of angles and fish-plates. 


Latest Market Quotations Iron and Steel. 


On ’Change, Swansea, pig iron was quoted as follows :— 
Bessemer, mixed numbers, 74s, 3d.; Middlesbrough, 56s. 7d.; 
Scotch, 63s. 6d.; Welsh hematite, 85s. delivered ; steel bars, 
£6 5s. to £6 7s. 6d. ; Bessomer steel rails, heavy, at Cardiff, 
£6 12s. 6d.; light, £7. Iron ore at Newport and Cardiff: Rubio, 
21s, 9d. to 22s.; Almeria, 21s. 6d. to 21s, 9d. 


Tin-plate. 

Nearly all the mills in the Swansea Valley, over 100, have 
been busily occupied, and the result of last week’s operations was 
that 96,067 boxes were received from works, and 103,463 boxes 
shipped. Stocks are now down to 118,728 boxes. I am glad to 
see that the Russian trade is again figuring. Last week medium 
sheets were in request. The bulk lately turned out has been light 
plates, some 42 gauge ; also quantities, 85 lb. boxes, C 20 x l4and 
19 x 14. These items, with circular discs, heavy sections, will give 
a fair idea of present business, Good trade is being done with 
America. Prices well maintained, though buyers are keeping back 
in hope of lower figures. Latest quotations :—Swansea I.C. 
20 x 14 x 112 sheets Bessemer, lds. 14d.; Siemens, 15s. 3d. ; roof- 
ing sheets, £11 10s. to £11 15s.; finished black plates, £11 10s.; 
alvanised sheets, 24 gauge, £14 to £145s, Other quotations :— 
lock tin, £193 2s. 6d.; lead, £20; copper, £107 10s.; silver, 
3112d. per oz.; gee £26 10s. Spelter works all brisk, but one 
temporarily slack, outlook good ; nickel silver regular; so also 
Mannesmann Tube Works, Engineering sheds and foundries well 
employed, 


Important Coal Winnings. 

Last week Baldwin and Co., who have been sinking at the 
Bryn Navigation Colliery during the last twelve months, struck a 
fine seam of coal 4ft. 8in. Sinking at Abertysswg is going on well, 
A depth of 300 yards out of 380 has been gained. Seams found in 
good order, and success expected under two months, At 
‘Lylerstown the sinking operations at No. 9 are going on well. 
Seams proved, and building operations for the collieries forming. 


Cardiff Shipowners and Dock Dues. 


At an ordinary meeti of the Cardiff Shipowners’ 
Association held this week, a resolution was carried unanimously 
to oppose the various private dock bills before Parliament this 
session, which seek powers to raise the basis upon which dock dues 
are now levied. In the discussion which preceded the decision, it 
was shown that a few years ago powers were obtained to charge 
40 per cent.; two years ago 50 ; now 60 per cent. was sought. 


Great Western Railway and Neyland. 

It is evidently the intention of the Great Western Railway 
to aid the industries of Pembrokeshire. It is currently reported 
at Neyland that important concessions have been made which will 
aid materially in the steam trawling trade, At the annual meeting 
of the Cork Chamber of Commerce the enterprise of the Great 
Western Railway came in for strong commendation, the benefit as 
regards mail arrangements and service to passengers. being of 
marked value, 


The Prosperity of Swansea. 

The harbour returns issued on Monday are being com- 
mented upon most favourably. Figures are expressive in them- 
selves, The total trade in 1891 showed an increase over 1886 of 
13-3 per cent., in 1896 over 1891 of 11°6 per cent., in 1901 over 
1896 25-5 per cent., and in 1906 over 1901 37-5 per cent. 








LIVERPOOL ENGINEERING Society.—The ‘‘ Derby” gold medal 
for the Thirty-second Session has been awarded to Professor E. W. 
Marchant, D.Sc., M.I.E.E., for his paper entitled ‘‘ Electrical 
Testing,” which was read before the Society on the 21st March, 
1906 ; and the Society’s premium for the same session to Captain 
Fred. W. Young, M.I. Mech. E., for his paper entitled ‘* The 
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Salvage of Ships,” read on the 29th November, 1905. The presenta- 








tions will be made at a future meeting, to be announced later, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish-Westphalian Iron Trade. 


THE upward movement in the iron and allied industries 
of Rheinland- Westphalia has been more marked than ever since early 
January. Makers and manufacturers are generally very busy. Steel 
makers are in receipt of a number of most encouraging orders in 
their gee branches, steel for railway material being in excellent 
request, and likely to be Nee Baas ay called for during the greater 
part of the present year. Heavy orders in both light and heavy 
rails have been booked for inland and foreign consumption, and 
the rail mills had to ask five to nine months for delivery. The 
semi-finished steel works, though engaged to their fullest capacity, 
can hardly satisfy the requirements of their inland consumers, 
and this has been the cause of an almost entire disregard for 
foreign contracts. 


The Siegerland Pig Iron Syndicate. 

Prices for iron ore having been raised for the first 
quarter of the present year, the Siegerland Pig Iron Syndicate 
resolved on an advance of M.5 p.t. for the first quarter of 
present year for all sorts of pig iron; the rise in quotations for 
iron ore was M.1-50 pt. All the shops and factories in the Sieger- 
land are in excellent occupation ; the steel works are specially well 
employed, and the number of orders increases most satisfactorily. 


Iron and Steel in Silesia. 

A change against previous week cannot be reported, but 
the general condition is very good, all the principal trades being 
well provided with work; quotations are stiff, with a tendency to 
improve, 


Output of German Blast Furnace Works in 1906. 
According to an official account of the Union of German 
Iron and Steel Masters, the production of pig iron in Germany, 
including Luxemburg, was, for 1906, in tons, as under :— 


























| —— 
Foundry | Besse- | \Spiegel-| Forge |__, 
Pig. | mer. | Basic. eisen. | Pig. Total 

January ..| 165,014 | 41,101 | 656,830 £1,820 | 74,196 | 1,018,461 
February ..| 164,204 | 81,788 | 605,880 | 72248 | 61,924 | 935,994 
March .. ..| 188,110 | 89,111 | 688,687 | 71,638 | 78,981 | 1,051,527 
April ‘| 178,199 | 48,019 | 643,832 | 69,374 | 76.865 | 1,010,789 
May : 179,277 | 45,295 | 671,239 | 79,459 | 72,880 | 1,048,160 
June 181,074 | 38,178 | 649,931 | 79,868 | 59,964 | 1,009,015 
July .| 175,906 | 38,204 | 670,769 | 78,707 | 77,871 | 1,041,447 
August.) 180,654 | 89,066 | 692,871 | $0,906 | 71,460 | 1,064,057 
September ..| 175,755 | 39,118 | 670,687 | 81,593 | 69,600 | 1,086,753 
October |.| 174,216 | 44,452 | 693,052 | 82,282 | 79,922 | 1/073,874 
November |.| 171,608 | 40,655 | 696,672 | 85,138 | 68,099 | 1,061,572 
December ..| 180,267 | 42,758 | 698,244 | 80,590 | 67,784 | 1,069,638 

| 2,108,674 | 482,740 | 8,088,584 | 943,573 | 854,536 | 12,478,067 





Coal and Coke in Germany. 


The business in Rheinland-Westphalia, and in all other 
coal-producing districts, is in a very flourishing condition, con- 
sumers and dealers in house coal and in engine fuel buying very 
heavily, and there is an upward movement in the demand as well 
as in the prices for coal and coke. At the Government colliery, 
Reden, in the Saar district, a fearful explosion occurred on the 
28th of January, causing the death of over 150 colliers, while a 
large number of men received injuries, 


The Austrian Iron Market. 

There is nothing new to relate with regard to the business 
transacted in the ironand stee! department, the week now past 
having been a busy one, for at almost all the mills and factories a 
satisfactory amount of work has been secured, and a regular 
activity will continue during the present quarter. The outlook, 
therefore, is pretty favourable as regards employment. Prices 
have not been officially advanced, but they are very stiff, and may 
be raised lateron. Forheavy plates and for bars a lively demand 
comes in, while the inquiry for girders was a trifle quiet of late. 
The bridge-building establishments complain of being but very 
moderately supplied with orders. The large Moldau bridge of 
Prague, which is to be given out this year, and which will require 
160 wagons of iron and steel material, will improve activity at the 
engineering shops. For some time past apprehensions have been 
gaining ground that within a few years the iron ore mines of 
Hungary would be exhausted, and it has been proposed to restrict, 
or even entirely to prohibit, the export of Hungarianironore. Now 
it has been shown that grave apprehensions are unfounded, the 
supply of iron ore in Hungary being still large and sufficient to 
cover the demand for more than a generation ; but at the same 
time it has been deemed advisable to direct the attention of the 
Government to the working of the ore mines, and to take measures 
for securing regular and sufficient deliveries for the years to 
come, 


Animated Business on the French Iron Market. 


Excellent accounts are being received concerning the 
employment, as well as the general tendency of prices, in all the 
principal iron and steel departments. Demand being higher than 
consumption, it is but natural that a rising tendency should be 
universally shown in quotations, and the outlook is bright, makers 
being well off for contracts that reach far into next quarter. In 
the Peench coal industry a very sound trade is done; stocks are 
low, and prices continue to move upwards, 


Iron and Steel in Belgium. 

Home inquiry has been improving during the week, and 
foreign deliveries are also extensive and paying. Iron bars easily 
fetch 170f. to 175f. p.t. f.o.b. Antwerp, and for steel bars 180f. 
p.t. is given. Common plates in iron and steel realise 185f. p.t., 
while for Siemens-Martin plates 195f. p.t. is paid. Girders have 
been but slightly affected by the general and rather rapid upward 
movement in prices for export orders. The inland demand for 
that article being more animated, quotations have improved, con- 
sumers paying 162-50f. to 165f. p.t., while common plates for 
inland consumption are quoted 195f. p.t., and Siemens-Martin 
plates are sold at 200f. p.t. No change is reported in the pig iron 
trade, but consumers Ge freely. Advances of lf. and 2f, p.t. 
have been reported in the coal industry of Belgium, a very steady 
demand being experienced for all sorts of fuel. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. JOHN Watson, lecturer in mechanical engineering for the 
Ayrshire County Committee, has resigned his position to take up 
an appointment with Messrs. A. Barclay, Sons and Co., Limited. 


Mr, J. ARTHUR REAVELL, for many years general manager of 
the Blake and Knowles Steam Pump Works, Limited, and after- 
wards a director of the Worthington Pump Company, Limited, 
has resigned his seat on the board of the latter company, con- 
s2quent on his appointment as general manager to Messrs, Man- 
love, Alliott and Co., Limited, of Bloomsgrove Works, Notting- 
ham. Mr. Reavell takes up his new duties on February Ist. 





CATALOGUES. 


WILLIAM FosTER AND Co., Limited, Linculn.—The Wellington 
steam tractor, and its ie features and capabilities, are described 
in this tasteful pamphlet. 


JosEPH Dixon CruciBLE Company, 26, Victoria-street, London, 
S.W.—A booklet relating to special lubricating graphite, No. 635, 
has been sent us. On page 8 a reference is e as to its use on 
newspaper plants, 


A. BorsiG,. Berlin.—This firm’s catalogue of heavy locomotives is 
published in four languages. Particulars are given of various 
types of engine for heavy work. The sole agent for Great Britain 
— Ireland is Mr. R, Weatherburn, Finsbury Pavement-house, 
E.C. 

WerrF ConraD, Limited, Haarlem, Holland.—This artistic cata- 
logue is devoted to “‘ gold dredgers,” of which the fi m of Conrad 
has made a speciality. The essential features of shese machines, 
namely, the buckets, screens, and tables, are -learly shown. The 
illustrations are produced in a highly satisfactory manner. 


J. GRICE STATTER, 2, Queen Anne’s-gate, Westminster.—‘‘ The 
Economical Use of Continuous-current Motors” is a pamphlet by 
Mr. Statter, and embraces a plea for the provision of proper safety 
devices for the protection of this type of motor, which may be 
read with much advantage by users of electrical machinery. 


NaAsMYTH, WILSON AND Co., Limited, Bridgewater Foundry, 
Patricroft, near Manchester.—Catalogue of locomotives. The 
engines illustrated and described have been carefully selected with 
a view to being as fully representative as possible of the various 
— constructed by this firm. The illustrations and printing are 

like excellent. 


BrooM AND WaDE, Limited, High Wycombe.—A paraffin motor 
lorry oa simple and practical lines forms the subject of a catalogue 
received from this firm. The lorry is designed to carry a net load 
of 3-4 tons at a speed of 6-8 miles an hour. The engine has a 
single cylinder 8in, diameter, which gives 20 brake horse-power at 
650 revolutions. 


WILLIAM DoxrorD AND Sons, Limited, Pallion-yard, Sunder- 
land.—‘‘The Birthplace of the Turret” is the title of an interesting 
pamphlet issued from the above yard, in which is described the 
method of construction of the well-known turret steamers. There 
is also given a historical account of the rise and progress of the 
firm of Doxford. 


SIEMENS BROTHERS’ DyNAMO Works, Limited, York Mansion, 
Ycrk-street, Westminster, London, 8.W.—Price Sheets 15 F and 
21. Price Sheet 15F is a new edition of the Tantalum Lamp Price 
Sheet, and supersedes 15E. It includes an illustration of a 
spherical bulb standard lamp. Both standard and Tantalum sun 
lamps are now listed for additional pressures, viz., 80 and 130 volts. 
Price Sheet 21 illustrates high and low voltage standard Siemens 
carbon filament lamps. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Limited, Cam- 
bridge.—List No, 42 includes most of the physical instruments, 
other than electrical instruments and thermometers, which this 
company is regularly making at the present time. The contents 
are too numerous to mention in extenso, but include genera] 
laboratory equipments, instruments for special and angular 
measurements, recording and time-marking apparatus appliances 
for mechanical testing, balances and weights, photometric 
apparatus, &c. Xe. 








LAUNCHES AND TRIAL TRIPS. 





NORFOLK, steel screw steamer ; built by Northumberland Ship- 
building Company, Limited ; to the order of Furness, Withy and 
Co., Limited ; dimensions, 360ft., 50ft. by 27ft. 6in.; to carry 
6600 tons ; engines, triple-expansion, 24in., 40in., 67in. by 45in., 

ressure 180 lb.; constructed by Messrs. George Clark, Limited, 
Sunderland ; launch, January Slst. 


SyGNA, steamer with cantilever frames; built by Sir Raylton 
Dixon and Co., Limited; to the order of Mr. J. Ludwig, of 
Nowinckel, Bergen ; dimensions 372ft. 2in., 52ft. by 28ft. 4in.; to 
carry 7400 tons on 23-7ft. water ; engines, triple-expansion, 26in., 
42in., 70in. by 48in., pressure 180lb.; constructed by North- 
Eastern Marine Engineering Company ; launch, January 31st. 


VOLTAIRE, screw steamer; built by Messrs. David and W. 
Henderson and Co., Limited ; to the order of Messrs. Lamport 
and Holt, Liverpool; dimensions, 501ft. 6in., 58ft. by 29ft.; to 
carry 11,000 tons deadweight and sixty passengers ; engines, triple- 
expansion, 27in., 46in., 77in. by 60in.. pressure 200 1b.; con- 
structed by builders ; launch, January 31st. 

FvuLanlI, steel screw steamer; built by Messrs. Harland and 
Wolff ; to the order of Messrs, Elder, Dempster and Co.; dimen- 
sions, 370ft. long and 4000 tons gross; to carry passengers ; 
engines, triple-expansion. 

MANICA, steel screw steamer ; built by Sir Raylton Dixon and 
Co.; to the order of a Lisbon firm ; dimensions, 233ft. 8in. by 
33ft. 2in. by 17ft.; to carry over 800 tons deadweight ; engines, 
triple-expansion, 15}in., 25in., 4lin. by 27in., pressure 180 1b.; 
constructed by North Eastern Marine Engineering Company ; the 
trials passed off most successfully ; trial trip, February 2nd. 


SteAM hopper barge ; built by Messrs. C. H. Walker and Co., 
Limited, Sudbrook, Chepstow ; to the order of Buenos Ayres 
Great Southern Railway Company ; to carry 700 tons; engines, 
triple-expansion ; constructed by Messrs. Plenty and Son, New- 
bury ; launch, recently. 








LEEDS ASSOCIATION OF ENGINEERS.—A lecture was delivered to 
the members of this Association on the 31st ult., by Mr. J. Pickin 
on ‘‘ Repetition Work in Machine Tool Manufacture.” The 
President, Mr. W. H. Drake, occupied the chair. Mr. Pickin, 
described the construction and arrangement of an entirely new 
works just erected at Coventry for the manufacture of milling 
tools, many of the features of which were the result of experience 
at the older works of the same firm. Provision had been made for 
the future extension of any of the buildings, which included an 
electric power department. Power was provided by the firm at 
the remarkably low cost of five-eighths of a penny per unit, 
including working expenses and depreciation. The method of 
obtaining the maximum amount of repetition work consisted 
chiefly in co-operation between the drawing office and shops, the 
chief draughtsman being conversant with the labour costs of all 
the machines when built. It was his constant endeavour to reduce 
the costs by modifying the designs to suit the facilities of the 
shops, and the number of types and sizes of details were kept as 
low as possible by recording the standard stock parts. The points 
alluded to were illustrated by a large number of lantern 
photographs. The chairman agreed that there should be a close 
connection between the drawing-office and works. In the case of 
a few firms, the foremen and draughtsmen were not allowed 
beyond their several departments. This was, of course, done to 
preserve secrecy, but would nevertheless have a detrimental effect 
on the quality of the work. Mr Alfred Towler said that the 
methods advocated, although admirable for small repetition work, 
would hardly lend themselves as readily to the requirements of the 
general manufacturer, where machinery varying in design was 
concerned, 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech, E. 


When ani: ti ted from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. c 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 
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INTERNAL COMBUSTION ENGINES. 


January 10th, 1906.—IMPROVEMENTS IN AND CONNECTED 
WITH INTERNAL COMBUSTION ENcINES, Henry L. Heasman, 
1i, Queen Victoria-street, E.C. 

This invention relates to the construction of a two-stroke cycle 
internal combustion engine intended to work with heavy oils, 
Two-stroke cycle internal combustion engines as usually con- 
structed are provided with ports in the cylinder wall, which ports 
are uncovered by the piston on the outstroke, and covered 
by the piston on the instroke. There are two figures. Fig. 1 
is a part sectional elevation. The bottom halves 2 of the crank 
cases are cast integrally with the bed-plate. The hollow 
portion of the bed-plate forms a receptacle for the oil used 
to drive the engine. Each cylinder has a port 12 leading from 
the crank case to the cylinder head 13. The admission port is 14, 
and the exhaust port 15 16 is a port in the cylinder head leading 
from the port 12 to the admission port 14. The exhaust valve 16 
is of ordinary construction ; 19 is the admission valve. The seat- 
ing 21 has a groove 22 in the periphery, and a series of fine 
apertures 23 lead from the groove to the valve face, so that the 
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Fig.l. 


valve closes the apertures as well as the main port. A pipe 24, or 
other suitable condujt, leads from the oil reservoir in the bed- 
plate to the groove 22 ; the amount of oil forced or drawn into the 
cylinder per stroke being regulated by the micrometer valve 25. 
Immediately below the admission valve 19 is a series of gills 26 to 
vaporise the oil, and a curved deflector 27 to enable the piston on 
its up-stroke to expel the products of combustion from the cylin- 
der. An aperture is provided, into which a hand lamp is intro- 
duced to heat the gills 26 before starting the engine; this 
aperture is closed by a screw plug of the ordinary breech screw 
pattern. The contact maker 32 is normally pressed upwards by 
means of the spring 33, and is depressed by the cam 34 secured 
to the cam shaft 35, which is placed over the top of the cylinders, 
and has secured thereto the admission cam 36 and the exhaust 
cam 37. The movement of the cam shaft is effected by the 
governor 43, the governor sleeve actuating a bell-crank lever 44, 
which engages with collars on the governor sleeve and on the cam 
shaft, as shown. Vertically above the admission and exhaust 
valves are small cylinders 45, in which move pistons 46, the piston- 
rods bzing normally in contact with the valve spindles. Above 
each piston is a hard steel ball 47, which rests on the piston, and is 
also in contact with the cams, the motion of the cams being trans- 
mitted to the valves through the balls and pistons, the balls being 
used to diminish friction and save wear and tear of the cams,— 
January 9th, 1907. 


ELECTRICAL APPARATUS. 

18. January Ist, 1906.—IMPROVEMENTS IN ELECTRIC RESISTANCES, 
ConrTacTs, AND THE LIKE, Henry S. Hatfield, 18, Palmeira- 
square, Hove. f : 

This invention relates to electric resistances, contacts, and [the 
like in which metallic silicon—or what is commonly known as 
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Fig. 2. 


silicon or silicium—in the mass, either pure or alloyed with other 
materials, is used as the material for the resistance or contact 
surface. In order to conduct the current to and from the silicon 
when used asa resistance or as an electrical conductor, consider- 
able difficulty is experienced in maintaining contact with the 
leading-in conductor when high current densities are used, and 
the object is to overcome this difficulty. The inventor has found 
that the cause of inefficient contact is due to the fact that the 
silicon has a slow coefficient of expansion with heat, and, therefore, 
that when condueting clamps of copper or other ordinary metal 
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are used for connecting the leading-in conductors to the silicon, 
the relatively larger expansion of such metals which results from 
the heating of the joint produces separation of the silicon from the 
elamp. The invention consists in ee the clamp or con- 
necting conductor of a metal or alloy which has a low heat 
coefficient of expansion preferably practically equal to that of the 
silicon, such as nickel steel of suitable composition. There are three 
figures. Fig. 2 shows one contact end of a resistance constructed 
according to this method. A is a bar of silicon, to the end of 
which are clamped contact pieces B of any suitable metal, such as 
brass, copper, or cast iron, with webs C C to radiate the heat. The 
bolts D, which are used for clamping, are of nickel steel of such 
composition that its ex ion with rise of temperature is very 
small. The shaded portion of the silicon bar is copper plated and 
carefully trued so as to make a good contact with the metal pieces. 
The current is led in by the terminal E screwed into one of the 
contact pieces. A similar contact leads the current out of the bar. 
—January 9th, 1907. 


ROAD,MOTOR VEHICLES. 


1786. January 24th, 1906.—IMPROVEMENTS IN VARIABLE SPEED 
AND REVERSING GEAR, Frank Dougill, 5, Vernon-road, Leeds. 
This invention has for its object the arrangement of friction 
gear in such a manner that a change of speed and reverse may be 
readily secured, and also that what is known as a ‘‘ direct drive ” 
may be obtained. There are two figures. Fig. 1 represents a 
plan of a portion of a vehicle. Mounted on the crank shaft A of 
the engine B is a fly-wheel or friction disc C having its periphery 
or rim provided with agripping face. The crank shaft may pro- 
ject some little distance through the fly-wheel, and may be formed 
substantially L-shaped as shown at D. Mounted on shafts EE 
retained in suitable bearings F F at either side of the frame are 
opposite and similar friction discs GG, the rim or inner face of 
the outer circumference of each friction disc being in contact with 
—when in the driving position—the face or rim respectively of 
the fly-wheel C, the discs GG being provided with driving faces 
such as G! Gl. Mounted between the side friction dises GG and 
in a line with the crank shaft is another shaft H called the ‘‘ direct 
drive ” shaft, one end of which projects close to the end of the 
erank shaft, and has mounted thereon a coupling or collar which 
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Fig. I. 


may slide along the shaft H and at the same time revolve there- 
with, and when desired grip the crank shaft pin. The other end 
of the “‘ direct drive” shaft may terminate in a bevel wheel, which 
may actuate a friction-or bevel differential or other suitable gear 
in order to drive the back wheels of the vehicle. Mounted on the 
** direct drive” shaft and free to slide thereon, and at the same 
time revolve therewith, is another or fourth friction dise J. A 
coupling H! for engaging the crank shaft end may be attached to 
sliding friction dise J, and such disc operated by means of a suit- 
able lever K, which may be a pedal lever. The side friction discs 
GG are so arranged that by means of levers M, M!, M2, and M’— 
referring to one side only—they may be disengaged from the 
tly-wheel and fourth friction disc—that is, pushed back towards 
the sides of the vehicle. M is a lever operated by the driver 
turning the rocking lever M! and the link M? attached!to the lever 
M®, the latter 2eing pivoted to the frame of the vehicle at N. 
The lever M® carries the movable bearing, such as O. The move- 
ment of the lever M places the side dises GG into or out of con- 
tact with the other discs, The friction discs GG being in con- 
tact with the fly-wheel C and the sliding friction disc J will cause 
motion to be imparted to the shaft H, and thus to the rear wheels 
—the speed and reverse being regulated by sliding the fourth 
friction disc J backwards or forwards on itsshaft by means of the 
lever K. Thesliding coupling H! or coupling on the sliding disc 
J is out of engagement with the crank shaft or clutch D. The 
fourth or sliding disc is rather less in diameter than the fly-wheel, 
and the two side discs have a slightly inward projecting driving or 
gripping face G! Gl of smallerdiameter than that of the discs, so 
that either a ‘“‘ direct drive” orno drive at all would be obtained. 
—January 9th, 1907. 
7116. March 24th, 1906.—IMPROVEMENTS RELATING TO DRIVING 
GEAR FOR Motor CARS AND FOR OTHER SERVICES, Edgar J. 
De Normanville, 6, Clarendon-crescent, Leamington. 
This invention relates to driving gear for motor cars and for 
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other services of the type in which the inter-engaging planet 
pinions of double width are employed in conjunction with a sun 
wheel as the driving element and an annulus as the driven element. 
There are two figures. Fig. 1 is a diagrammatic longitudinal 


section of a three-speed and reversing gear. A central driving 
sun pinion ais secured to or formed with a driving shaft 6, to which 
motion is transmitted from the engine. Adjacently to the driving 
sun pinion and coaxially therewith are freely mounted a pair of 
sun wheels ¢ and d. he wheel ¢ is preferably of the same 
diameter as the pinion a, but the loose pinion d is considerably less 
in diameter, the relative size of this pinion being determined by 
the speed ratio required to be given. The pinion d is secured to 
a sleeve ¢, which fits over the driving shaft b of the gear, and has 
mounted thereon a brake /, whereby it is locked or liberated as 
required, whilst the pinion ¢ is connected to a controlling brake 
drum a, but through a sleeve A placed around the sleeve e. Provi- 
sion is also made whereby either of the pinions c and d can be 
locked to rotate with the driving piniona. In conjunction with 
the central wheels c and d are arranged three compound planetary 
pinions, each consisting of integrally formed pinions ¢ 7! 22, of which 
the pinion @ is larger in diameter than the pinions i and 7. The 
larger planet pinion i! gears with the small central pinion ¢, and 
the smaller planet pinion 7 with the large central pinione. The 
compound pinions are supported by a carrier j, which is freely 
mounted at one end upon the pinion sleeve / and at the other end 
upon the sleeve forming part of the driven member. The carrier 
can be held or liberated at will by a brake drum & Around the 
central driving pinion’a are a series of planets /, also mounted upon 
the carrier j. e pinions / engage with the pinions ¢ of the com- 
— planets. An internally-toothed annulus m constitutes the 

riven element of the mechanism, being connected to the driven 
shaft and arranged to mesh with the planet pinions / in gear with 
the driving pinion a. The high speed is obtained by interlocking 
the wheel a and either of the pinions ¢ or d, or any of the two 
independent members of the combination, and the whole revolves 
as if in one piece. The second speed is given by holding the 
pinion ¢@, and thereby permitting the motion of the pinion a to be 
transmitted to the annulus m. And similarly the third or slow 
speed is obtained by holding the large central pinion ¢. For 
reversing, the planet carrier j is held, the rotation of the annulus 
being then directly obtained from the driving pinion through the 
medium of the planets /, the free central pinions ¢ and d and 
<a planets ¢ 71 2 being meanwhile inoperative.—January 
9th, 1907. 


ORDNANCE. 


4959. March Ist, 1906.—-IMPROVEMENTS IN OR CONNECTED WITH 
MOUNTINGS FOR FIELD AND MOUNTAIN GuNs, William Beard- 
more and Co., Limited, and Axel Bremberg, Parkhead Forge, 
Glasgow. 

This invention relates to mountings for field and mountain guns. 
Mountings such as these are of necessity light ; it is therefore well 
that the gun should be given as long a recoil as possible. For the 
purpose for which these guns are used, it is essential that they 
should be capable of firing at a comparatively high elevation. 
There are thirteen figures. Figs. 1 and 2 are side elevations 
showing, in two positions, parts of the gun mounting. The wheel- 
carrying axle A is cranked, and the forward end of the trail part 
B of the gun carriage is carried upon the cranked part A! of the 
axle in the known manner. Normally the cranked part A! lies 
beneath the axis of the axle, and the centre of the gravity is thus 
kept well down. In order to move the trail B from the lower to 
the higher position, shown in Fig. 2, a bar is inserted through the 


| spokes of the wheel and through an eye B! on the forward end of 
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the trail. The trail can thus be lifted up to give the desired 
maximum angle whilst the wheels remain on theground. During 
this movement the cranked part A! of the axle is rotated forwards 
through substantially half a revolution—that is, until the cranked 
part is above its axis, while at the same time the wheels roll upon 
the ground. To secure the cranked part of the axle in either 
position, a pair of links C are hinged axially upon the part of the 
axle A carrying the wheels by having slotted or hook-like forward 
ends which engage studs axial with axle A and screwed into the 
inner cheeks of the crank. The links C have slots C? in their rear 
ends engaging the ends of a transverse shaft B® conveniently 
positioned in the trail B. When the crank part of the axle is in 
its lowermost and uppermost positions, the rear ends of the slots 

C? engage the shaft BP, The crank part of the axle is moved for- 

wards in rotating it, and the links C are of such a length that its 

rotation is stopped by them in each position when the crank is 

practically vertically above or beneath the axle axis. The links C 

are thus in tension in each position, and it is only necessary to pro- 

vide devices upon the shaft B?, engaging the rear ends of the links, 
to hold the carriage firmly in either its normal, low, or its raised 

position.—January 9th, 1907. 

7632. March 29th, 1906.—IMPROVEMENTS IN TURRETS FOR 
ORDNANCE, William EH. Murray, 702, Lankersheim Building, 
Spring and Third-streets, Los Angeles, California, U.S.A. 

This invention relates to apparatus for supporting ordnance, and 

more particularly to the type in which the guns are mounted npon 

a rotating platform, so that any gun may be brought to bear upon 

the desired object. There are four figures. Fig. 1 is in part an 

elevation and in part a transverse section of the annular rotatin 
shield or turret. It consists of the annular shield or turret mark 

A, which is constructed of an annular bottom B, beneath which 

rings of rollers C are secured, whereby the weight of the shield A 

of the gun floor D, and the weight also of the several guns E, is 

carried, and supported rotatably upon the annular rails F’, fastened 
down to the upper deck G. Between some of the rings of rollers 

C there are secured, projecting downwardly from the annular 

bottom B, circular racks of spur teeth marked H, with which the 

toothed pinions I, carried on one of the driving shafts J, gear. It 
is here explained that several driving shafts J, with toothed 
pinions I gearing into several toothed racks H, are used for 
rotating the annular shield A, these being placed at intervals 
beneath the deck G, in which openings are cut to allow a part of 
each pinion I to project upwards through each such opening. The 





driving shafts J are rotated at the same speed, so as to produce 


uniformity of rotation of the shield or turret and guns, The cen- 
tral chamber K, around which the annular shield A is situated, ig 
built up upon the deck G, and that portion which is situated within 
the annular shield A is construc with openings such as arch. 
ways L, through which access is had to the guns E in the annular 
shield A, whose interior central part is also constructed with open. 


N° 7,632. 8 


























Fig.1!. 


ings or archways M. Through these two sets of openings or arch- 
ways L and M respectively ample free space is provided for the gun 
crews and the transmission of ammunition from the central cham- 
ber K and the interior of the annular rotating shield A,— 
January 9th, 1907. 


MISCELLANEOUS. 


1744. January 23rd, 1906.—IMPROVEMENTS IN APPLIANCES FOR 
THE TRANSMISSION OF POWER FROM A MoTor CaR TO Ex- 
TERNAL MACHINERY PUMP OR THE LIKE, James C. Merry- 
weather, Greenwich-road, London, 8.E., and Gordon W. 
Harris, Greenwich-road, London, S.E. 

This invention relates tothe application of the driving machinery 
of a motor car for working a pump of any description or machinery 
not forming part of the motor car. There are three figures. 
Fig. 2 shows the apparatus as applied for driving a pump. The 
shaft B carries two pulleys A, and is connected to the crank shaft 
ofthe pump C, The car is raised into the required position by 
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running it up the inclined py E, and during this Ys eg the 
shaft carrying the rollers D is lowered into the notch E, so that 
the wheels of the car will pass over it. When thecar is in position 
the shaft carrying the rollers D is raised to bring the rollers into 
contact with the tires of the car wheels and thus in conjunction 
with the rollers D, which are carried on a shaft, carried on 
brackets to prevent the car leaving its position on the pulleys 

AA. The shaft carrying the rollers D is held in position. by the 

rods M, which are attached to the hinged brackets carrying the 

rollers D by a cotter. The inclined planes E may be removed as 

soon as the car is mounted in its proper position for working ; H 

is the axle carrying the travelling wheels on which the apparatus 

may be moved about.—/January 9th, 1907. 

12,707. May 31st, 1906.—IMPROVEMENTS RELATING TO SHAFT 
Couptinas, Aktiengesellschaft Brown, and Boverie and Com- 
pagnie, Baden, Switzerland, 

The object of thisinvention is to provide an improved form of 
tubular flexible connecting member in flexible couplings for co- 
axial shafts, which connecting member shall combine strength 




















with elasticity. There are three figures. Fig. 1 represents one 
form of theinvention. A! A?are the ends of the shafts to be coupled 
up and N! N? the coupling flanges keyed to the shafts, e 
hollow coupling consists of a cylindrical body K formed of a steel 
cylinder having a corrugated or undulated shape produced by 
turning grooves from the material alternately from its interior and 
exterior. There is an annular enlargement W on both the faces of 
the cylinder which receives the bolts or studs 8, which serve to 
connect the cylinder on both sides to the conpling flanges N1 N?. 
— January 9th, 1907. 








For some time pos the Prussian Ministry of Public 


Works has been considering, in conjunction with various experts, 
the question of introducing electricity as a motive power on the 
Prussian main lines of railway. It is now reported by,the German 
Press that it has been decided to make an — on the 
railway between Altona and Kiel, a distance of 63 miles, and the 
result of this experiment will determine the Prussian authorities 
as to applying electricity to longer sections of railway. Experi- 
ments are to be made between Altona and Kiel with passenger 
and goods traffic alike The necessary preliminaries for the 
undertaking have already been made, sothat electricity, if desired, 
can be introduced on the railway referred to before the end of the 





present year. 
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THE NATIONAL PHYSICAL LABORATORY AS 
A COMMERCIAL TESTING ESTABLISHMENT. 


More than a year ago we drew attention to the action of 
the Executive Committee of the National Physical 
Laboratory in seeking to undertake the commercial test- 
ing of materials in contravention of its powers as defined 
in the report of the Treasury Committee of 1898, which 
alone governs its procedure. There was during 1905 a well- 
founded protest against this action on two grounds :— 
(1) That the work did not fall within the scope of the 
charter of the Laboratory, and if pursued must be detri- 
mental to its public usefulness; and (2) that no work of 
the kind could be undertaken without unfair competition 
with private establishments where testing of materials— 
whether chemical or mechanical—is carried out. The 
fight for the prevention of the improper use of public 
resources, and for fair dealing towards private rights, has 
been long, but it is now approaching its crisis; and in 
view of the serious interests, both public and private, 
which are concerned, it appears to us opportune to 
reprint the series of articles which record the phases of 
the contest. 

The first of the articles to which we refer was published 
in our issue of November 10th, 1905. It recited the 
terms of reference to the Treasury Committee of 1898, 
and showed that while ample provision had been made 
for the execution by the National Physical Laboratory of 
useful public work, all commercial testing of materials 
had been forbidden. The article reads as follows:— 


STATE-AIDED TESTING. 

When it was decided some seven years ago to establish 
the institution known as the National Physical Labora- 
tory, some apprehension was felt that the institution when 
established might exceed those functions which alone are 
proper for a Laboratory subsidised by the State. Toallay 
this fear the terms of reference were very carefully and 
explicitly drafted. They read—*To consider and report 
upon the desirability of establishing a national physical 
Laboratory for the testing and verification of instruments 
for physical investigation; for the construction and 
preservation of standards of measurement; and for the 
systematic determination of physical constants and 
numerical data useful for scientific and industrial pur- 
poses—and to report whether the work of such an 
institution, if established, could be associated with any 
testing or standardising work already performed wholly or 
partly at the public cost.” From this it appears that the 
primary object of the Laboratory is to act as a standard- 
ising body ; incidentally, testing required by| Government 
departments and already performed at the public cost 
may perhaps be conveniently carried out at the new 
institution. The Committee appointed under this refer- 
ence adhered to its spirit, and if in places the phraseology 
of the report is less lucid than that of the terms of 
reference, yet that report read as an integral document 
gives expression to the intentions of the reference. As a 
result, the reasonable doubts of such as foresaw a risk 
that the Laboratory might exceed its mandate were 
resolved, and the National Physical Laboratory started 
its career amid general goodwill. 

It might be thought that the programme indicated 
in the terms of reference would afford scope for the 
activity of the most energetic executive committee and 
laboratory personnel. The testing of instruments alone 
—an extension of the work of Kew—is no light matter; 
the determination of “ physical constants and numerical 
data useful for scientific and industrial purposes” will 
give work of the most exacting and valuable kind, and 
occupy a large staff for many years; the investigation of 
difficult _mechanico-physical problems such as that 
instanced by the original Committee—namely, the effect 
of wind pressure on structures—should certainly satisfy 
the greatest glutton for work. All these inquiries fall 
strictly within the terms of reference, and are of great 
public utility, and unquestionably are such as the original 
Committee and the original supporters of the National 
Physical Laboratory expected that body to undertake. Let 
us consider how far this belief has been justified. It would 
be unfair to demand that a new institution which had to 
put its house in order, had no superfluity of cash, and was 
engaged in training its staff, should in the early years of its 
existence complete a number of laborious investigations. 
But, with every allowance made, it must be admitted 
that the output is extremely meagre. Five papers, some 
of very moderate value, have been published, and consti- 
tute the official output of investigation. It is difficult to 
escape from the conclusion that the legitimate work of 
the Laboratory is being neglected; but it would be 
wrong to suppose that the Laboratory is idle. On the 
contrary, activity prevails—activity as it seems to us, of 
a wholly mischievous kind. To put the matter plainly, the 
National Physical Laboratory is endeavouring to obtain 
routine testing of alldescriptions. It has issued a price 
list—in itself a proceeding which a private practitioner 
would regard as undignified—and in this document ex- 
presses with considerable naiveté its readiness to carry out 
ordinary tésts and analyses for individuals and firms. It 
would be easy to condemn such a proceeding on various 
indisputable grounds. Most people would admit the 
essential injustice of a State-aided body competing, on 
terms favourable to itself, with legitimate private enter- 
prise. Those persons who are aware of the essentially 
academic nature of the staff would doubt its ability to 
deal with matters which demand a wide and practical 
experience. Others who have seen the deadening effect 
of stereotyped methods of testing on the industry whose 
product is examined would rightly fear that the processes 
of a body necessarily out of touch with practical affairs 
would speedily become ossified, and in the absence of the 


improvement in the quality of the product would be 
attempted. All such objections are reasonable and 
sound, but we prefer to dismiss them. The true va- 
men lies in the fact that the National Physical Labora- 
tory, in its search for fees, is neglecting those higher ends 
which it was created to pursue. National work paid for 
by public money is set aside, and acommercial enterprise 
indifferently conducted is substituted. 

There are data in our possession which show that this 
change of aim is not casual but deliberate. Preparations 
are being made for the performance of testing—and by 
that term chemical analysis is included—on a far larger 
scale than would be necescary if the performance of vast 
quantities of routine work were not sontemplated and 
desired. Influence is being exerted to divert routine 
work to the Laboratory, in order to support its extensions. 
To put the matter into colloquial-form, the Laboratory is 
“on the make.” If we may be allowed to interpret its 
ambitions, we may say that it hopes in a few years to 
become a large subsidised shop. On account of the 
inherent feebleness of bodies artificially nourished, it is 
probable that this ambition will .ot be fulfilled, but while 
it is being pursued the proper work of the Laboratory will 
be set aside or carried. on perfunctorily.- At the present 
time an effort is being made on behalf of the Laboratory to 
obtain a larger subvention from the Government. It 
is generally recognised that the process of extracting 
a subsidy from a reluctant Treasury requires much 
persistence and address, and that, above all, the demand 
must be unanimous. There is at this moment an impor- 
tant body of opinion distrustful of the rectitude and 
wisdom of the policy of the Laboratory, and disinclined 
to aid in adding to its power. That opposition, which 
need be scarcely more than passive, will be fatal to the 
success of the Laboratory’s suit, and the opportunity of 
advancing its legitimate and useful work will be lost and 
not easily recovered. On public grounds, and setting 
aside every private interest, however worthy of a hearing, 
we protest without reservation against a course of action 
which by alienating potential friends will grievously 
injure a work of national utility. 

There is little doubt but that the Executive Committee 
of the Laboratory will’ understand the weight of the 
remonstrances which have been addressed to it, and will 
resolve to apply itself to its proper functions, and to over- 
come the temptations to embark. in a commercial under- 
taking. In all courtesy we may be permitted to suggest 
a positive policy. In the first place, all the available 
energy and cash at the disposal of the Laboratory should 
be applied to the devising of better methods for testing 
instruments of every kind. This is true public work. 
It is comparable with that of Greenwich, which is 
primarily intended for the standardisation of that instru- 
ment of navigation known as the Nautical Almanac. 
Next, a systematic attempt should be made to determine 
all important physical data of general utility which are 
unknown or doubtful; the determination of thermo- 
chemical values, of the specific heats of substances at 
high temperatures, of conductivities for heat and for 
electricity outside the range of temperature within which 
they are well known, can be cited. The field is limit- 
less, and the need for its cultivation is imperative. 

It would be idle to pretend ignorance of the personal 
and professional ambitions and jealousies which have sur- 
rounded and tended to obscure a plain question. Surely 
it is not impossible for fair-minded men to put these 
aside and consider the question unbiassed. If we may 
be allowed to place ourselves in this high category, we 
would ask: Does the National Physical Laboratory desire 
to fulfil an onerous task of public value, or is it anxious 
to become a testing works aided by the State ? 


So strong was the objection to the attempt by the 
National Physical Laboratory to undertake commercial 
testing of materials, as being ill-advised and unfair, that, 
after the publication of this first article, persistent 
attempts were made in Parliament, by public bodies, and 
in the Press, to ascertain precisely whether the Execu- 
tive Committee was prepared to abandon a course which 
was condemned on all sides by those who represented 
independent opinion. Questions were asked in the House 
of Commons which were answered in directly the oppo- 
site sense to those assurances which had been given less 
publicly, and it was at length made certain that, as far as 
the Executive Committee of the National Physical 
Laboratory was concerned, there was an intention to 
obtain, with all the help of public interest and public 
money which it could command, private commercial 
work, without regard to the national duties and obliga- 
tions of the Laboratory. The facts are stated in the article 
here reprinted :— 
THE NATIONAL PHYSICAL LABORATORY. 

There has been of late a considerable controversy as 
to the scope and direction of the work to be carried on at 
the National Physical Laboratory. It does not seem 
difficult to define in a few sentences the activities in 
which the Laboratory may engage. If properly directed 
its future work will consist in the examination of every 
kind of instrument of precision which may be sent to it 
for verification, precisely as a watch or thermometer used 
to be sent to Kew Observatory. It will also engage in a 
higher class of work, namely, the collection or checking 
or determination of all those physical data which at 
present are scattered or inaccurately known or unknown. 
It, as a central body, will be at once the repository and 
the source of those fundamental facts necessary for every 
sort of scientific and technical inquiry. In its third 
capacity it will conduct systematic investigations of the 
properties of materials used in industry, working some- 
what on the lines adopted by the Alloys Research 
Comnzittee. These three classes of work, all of great 
public importance, will provide the National Physical 
Laboratory with many and varied opportunities for use- 





wholesome stimulus of a growing severity of testing, no 





fulness. So desirable a career of fruitful effort might 


seem sufficiently attractive to warrant its whole-hearted 
pursuit, and it is with regret that we have to indicate 
certain obstacles to its attainment which have been 
needlessly created. 

The danger that the usefulness of the National Physical 
Laboratory will be impaired or destroyed has not been 
unforeseen. . Last year we published an article pointing 
out that the National Physical Laboratory, by an unfor- 
tunate misapprehension of its duties, had engaged in 
commercial testing, chemical and physical, of various 
substances, ranging from fuel to steel, used by engineers 
as the raw material of their work, to the great hindrance 
of its proper functions and in direct contravention of the 
Report of the Treasury Committee to which it owed its 
origin. Still more regrettably, the National Physical 
Laboratory proposed to act as adviser to firms experi- 
enging manufacturing difficulties. Apart from the grave 
breach of the trust reposed in it by the Treasury Com- 
mittee, there was, as a more serious sin, an ill-considered 
avoidance of its public obligations, which in essence are 
that the ‘work done shall be of general and scientific inte- 
rest, and shall not be for individual advantage. In the 
article cited above we showed that, although various 
private professional interests were imperilled by the 
undertaking by the National Physical Laboratory of the 
commercial testing of materials, yet that fact did not con- 
stitute the gravamen. It is the neglect of public obliga- 
tions which is the true cause of offence—a fact recognised 
by all the journals, technical or lay, which have dealt 
with this question, and one forming the basis of remon- 
strance addressed to the National Physical Laboratory 
by the Institute of Chemistry. That body some time ago 
appointed a Special Committee which, wishing well to 
the National Physical Laboratory, required from it a 
precise statement of its functions. So simple a request 
caused some disturbance. Elaborate pourparlers took 
place; long intervals elapsed in the exchange of letters; 
all the timid people on both sides were implored to stifle 
inquiry. But when negotiations threatened to become so 
protracted that their subject matter would be forgotten 
before they were completed, the idea arose that direct 
questioning in the House of Commons might be useful. 
On May 8th Mr. William Pearce put down this question : 
“To ask the Secretary to the Treasury whether com- 
mercial tests, chemical or physical, are being undertaken 
at the National Physical Laboratory, or are included in 
the circular of charges of the Laboratory; and, if so, 
whether such competition with private practitioners will be 
stopped, as being contrary to the recommendations of the 
Treasury Committee of 1898, and to the declared objects 
of the Laboratory.” The reply, officially by Mr. McKenna, 
was framed with some art; it will be found or page 102.* 

On examination of this reply evidently it is not a clear 
answer to a very plain question. It merely denies that 
any considerable amount of chemical work has been done, 
and comprises such physical tests as are illegitimate with 
the tests for the verification of instruments which are 
legitimate. So unsatisfactory did this answer appear that 
two more questions were asked by Sir Benjamin Stone on 
July 5th. They and their replies are also given on page 102. 

It will be observed that these questions are framed so 
as to avoid reference to chemical testing and to prevent 
ambiguity in the replies. In this respect they have 
achieved their purpose. It is true that the reply to the 
first question is a trifle casuistical. It draws a distinc- 
tion between a “recommendation” of the Report of the 
Treasury Committee, which, conventionally, is the formal 
recommendation at the conclusion of the Report, and the 
real recommendation of the Report, which, of course, is 
the outcome of the Committee’s deliberations, whether 
stated in the body of the Report or put formally as a 
conclusion. At the same time, and in the same sentence, 
it claims that the recommendation in Clause 9, which 
presumably the framer of the reply found somewhat 
difficult to minimise, should be read as a whole with the 
Report. This is so reasonable that it is hard to under- 
stand how a mind capable of formulating it could demur 
to the reading of the “formal recommendations” as an 
integral part of the Report, and not as a separate entity. 
But if this be admitted the quotation in the first part of 
the answer that “the National Physical Laboratory was 
established as a public institution for standardising and 
verifying instruments, for testing materials” .. . 
being read as a whole with the Report plainly uses the term 
“testing materials” with the meaning testing materials 
for the investigation of their properties for public advan- 
tage, and not with the meaning testing materials to find 
out for a private user whether those particular materials 
are suitable for his purpose. 

This part of the reply being put aside as an amateur 
effort in dialectics, the main purport is clear. After. 
year’s interrogation the National Physical Laboratory 
admits that it proposes to undertake commercial physical 
testing of materials. This intention might have been 
acknowledged at an earlier stage of the proceedings with 
an inconsiderable sacrifice of dignity. It is not agreeable 
to think that a public body which should be above 
suspicion of having anything to hide should have fallen 
so far short of clearness in its statements as to require 
parliamentary catechism. 

But although we regret that it should have been 
necessary to extract from the National. Physical Labora- 
tory by categorical and persistent.inquiry an answer to a 
question free from all but imported ambiguity, we are 
glad that a definite reply has at last been given. It will 
be easy, by their disapproval or approval of this reply, to 
separate those who desire the National Physical Labora- 
tory to carry out work of public value from those 
who want commercial testing for their private use 
bearing a Government stamp and preferably at a cheap 
rate. It is hardly to be supposed that any member of the 
present Executive Committee of the National Physical 
Laboratory will place himself in the latter category, and 
if he does not, the National Physical Laboratory will 
automatically revert to a state of grace. On the other 
hand, should, by some evil counsel, a policy prevail which 





* Tag Exoinger, July 27th, 1906 $ 
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from its inception is subversive of the whole scheme laid 
down by the Treasury Committee and directly against 
the public good, there will occur one of two things— 
either the great bulk of scientific and technical opinion, 
which is utterly opposed to that policy, will compel 
amendment primarily by its own pressure, and in the 
second place by its pressure on the Treasury, which holds 
the purse-strings, or the success of the National Physical 
Laboratory, in defying this opinion, will lead to its 
undoing. It would be a lamentable thing, reflecting 
something not far from disgrace on those responsible, if 
an institution, started with objects as necessary as they 
are sane, should be allowed to degenerate into a second- 
rate business establishment, saved from bankruptcy by a 
national grant. 


Possibly to the surprise of those who considered that a 
national institution should be exploited for private interests, 
the public were not satisfied with the statement that the 
Executive Committee of the National Physical Laboratory 
considered the commercial testing of materials to be 
a proper part of its functions, and the effect of vigorous 
protestations was finally apparent in the announcement 
that a Treasury Committee would be appointed to inquire 
into the practices which had been condemned. Con- 
currently with this announcement arose rumours that 
the constitution of the Treasury Committee would be 
such that it could not be considered an impartial body. 
These rumours reached our ears in so categorical a form 
that we could not disregard them, but having confidence 
in the good faith of the Treasury and the Executive 
Committee of the National Physical Laboratory, we 
preferred to disbelieve them. Our views as to the 
scandal which would occur if our belief were ill-founded 
are stated in an article dated December 28th, 1906, and 
set forth below. 

THE NATIONAL PHYSICAL LABORATORY. 

On more than one occasion we have drawn attention to 
the affairs ot the National Physical Laboratory, and have 
indicated certain phases of its activities which appear to 
us not calculated to aid its healthy progress, and to be 
likely to bring into discredit a body the sound conduct of 
whose affairs is essential to the attainment of many 
objects of public importance. Criticism, however just, 
is not always entirely welcome to those whose actions are 
examined, and when the doings of a public body are 
scrutinised, and, perhaps, condemned by the public Press, 
it not unfrequently happens that the body under examina- 
tion exhibits a disinclination towards a salutary discipline. 
It is, therefore, with great satisfaction that we chronicle 
the latest important step in the development of the 
Laboratory on lines harmonious with its constitution, and 
consonant with the national needs which it was created 
to fulfil. : 

It has been known for some time that the Treasury is 
desirous of ascertaining precisely what has been the 
recent trend of policy of the Executive Committee of the 
Laboratory, and of inquiring whether that policy has 
been well-advised and just. Although no official an- 
nouncement has yet been made, it may be accepted as a 
fact that a committee will be appointed by the Treasury 
to consider the whole question on its merits. In connec- 
tion with this intention, a passage in the address which 
Lord Rayleigh delivered in his capacity as President of 
the Royal Society is of considerable interest. Lord Ray- 
leigh, in the first place, defines his position by saying - 
“ Of the activities working under the Royal Society, the 
one with which I have been especially connected is the 
National Physical Laboratory.” He proceeds: “ A ques- 
tion of importance has arisen as to the performance at the 
Laboratory of tests, partaking of a routine character, on 
the physical and mechanical properties of specimens of 
material. To this objection has been taken on the ground 
of competition with the work of private establishments. 
In one of its aspects the question is financial. But the 
Executive Committee are of opinion that, even if the pecu- 
niary loss were recouped, the efficiency of the Laboratory 
would suffer from the abandonment of this work. While 
anything like unfair competition with private establish- 
ments should be avoided, the execution of tests is good 
practice for the staff, and tends to keep them in touch 
with the manufacturers, and with the practical problems 
which may demand examination. In view of the differ- 
ence of opinion which has manifested itself, the Treasury 
has decided to appoint a small committee to inquire into 
the working of the Laboratory, with a special reference 
to this question.” This remarkable pronouncement of 
the President of the Royal Society, who has been 
especially connected with the National Physical Labora- 
tory, is worthy of the closest consideration. It assumes 
that the objection which has been taken to the conduct 
of the Executive Committee of the Laboratory is based 
on the fact that the Laboratory competes unfairly 
with private testing establishments. This assumption 
must be met by a direct contradiction: The funda- 
mental objection to the recent policy of the Execu- 
tive Committee is on the ground that in pursuing 
that policy the Laboratory is going outside the 
functions allotted to it by the Treasury Committee 
of 1898, and in so doing is acting contrary to its instruc- 
tions, and to the detriment of its public usefulness. That 
in thus seeking to exceed the bounds imposed on it, it 
will compete unfairly with private establishments, is only 
an aggravation of an offence the gravamen of which is 
the violation of its charter. But although this unfair 
competition is a secondary matter, it may be dealt with 
in passing. Iv Lord Rayleigh’s presidential address it is 
said that the execution of routine tests of specimens of 
material is “‘ good practice for the staff, and tends to keep 
them in touch with the manufacturers.” In other words, 
the staff of the Laboratory is to acquire its training by 
the process known as “trying it on the dog.” Whether 
inanufacturers will embrace this cynical réle is another 
story. Private considerations of this kind are matter 





merely for comment. They do not touch the kernel of 
the case, which is that the National Physical Laboratory 
has under its charter no concern with routine tests of 
the physical and mechanical properties of specimens of 
materials. 

In order that the Treasury Committee which is to be 
appointed shall satisfy public needs in directing the 
National, Physical Laboratory towards the proper per- 
formance of its duty, and in diverting its activities from 
ways that will lead it to disaster, two things are necessary. 
First, the terms of reference must be sufficiently wide to 
allow the Committee to consider the working of the 
Laboratory in relation to its constitution as defined by 
the Treasury Committee of 1898 which led to its esta- 
blishment. The Laboratory has no powers or rights 
other than those defined by this document, and all its 
acts must be controlled thereby. In the second place, 
the Committee now to be appointed must be small, 
strong, and rigidly impartial. It has been rumoured 
with some persistence that some five names have 
been already suggested, and that of these three are 
intimately associated with the Laboratory itself. That 
such a committee could be appointed we refuse to 
believe. The conduct of the institution through its 
Executive Committee is to be adjudicated upon. To 
allow that body to be judge in its own cause by the 
instrument of a committee including any of its own 
members or any person associated with the Laboratory, 
would be something worse than an error. The scandal 
which would arise from the findings of a committee pre- 
judiced by its constitution in favour of persons whose acts 
it has been summoned to examine, would obliterate its 
claim to authority. _There is already a deep-seated and 
widespread distrust of the wisdom of the present policy 
of the Laboratory. In the unfortunate event of the 
inquiry now proposed being conducted by any but a 
tribunal whose impartiality is unimpeachable, that dis- 
trust will take a concrete shape. It would be a lament- 
able thing if the activities of a body which, in the inten- 
tion of its originators, was to be of great and increasing 
use for public ends, were to be cut short by the with- 
drawal of support in cash and in kind which will be the 
sure and certain outcome of a want of public con- 
fidence. 

When the composition of the new Treasury Committee 
was pubiished it showed that our disbelief in these 
rumours was not warranted by the facts. The constitu. 
tion of the Treasury Committee unfortunately seems to 
justify those prophecies which we had no wish to believe. 
Some of the members of the Treasury Committee are con- 
nected with the ExecutiveCommittee of the National Physi- 
cal Laboratory, the propriety of whose action is to be judged. 


THE TREASURY INQUIRY ON THE NATIONAL PHYSICAL 
LABORATORY. 

On December 28th last year we published an article in 
which it was announced that a Treasury Committee was 
about to be appointed to inquire into the working of the 
National Physical Laboratory. In that article it was 
shown that the appointment of this Committee had 
become necessary because of complaints which had been 
made by public bodies and in the Press that the activities 
of the Laboratory had been and were being directed to 
ends having no public utility, and calculated seriously to 
injure legitimate professional interests. Acknowledgment 
that there was a real and urgent need for inquiry on both 
these matters had been made by the Treasury, and the 
need for inquiry on one of them had been endorsed by 
Lord Rayleigh, the Chairman of the Executive Com- 
mittee of the National Physical Laboratory, in a presi- 
dential address delivered to the Royal Society. The sig- 
nificant passages in that address were quoted in our 
article and are repeated here. Lord Rayleigh said: “A 
question of importance has arisen as to the performance 
at the Laboratory of tests, partaking of a routine 
character, on the physical and mechanical properties of 
specimens of material. To this objection has been taken 


.on the ground of competition with the work of private 


establishments. In view of the difference of 
opinion which has manifested itself, the Treasury has 
decided to appoint a small committee to inquire into 
the working of the Laboratory, with a special reference 
to this question.” We pointed out that this was an 
inadequate description of the nature of the objection. 
The assumption made in this address is that the Labora- 
tory offends by infringing professional interests. This is 
perfectly correct, but it is not the real onus. The true 
basis of the objection is that the present action of the 
Laboratory is against public policy, and, being in con- 
travention of the limits laid down for it, constitutes a 
breach of trust; that it injures private interests is an 
additional reason for condemnation, but is not the main 
ground of condemnation. 

In order that the inquiry about to be instituted may 
lead to a useful result, the terms of reference to the 
Treasury Committee must cover fully the discussion of 
the duty of the National Physical Laboratory toward the 
public, as well as its obligation to avoid interference with 
individual enterprise. Neither of these points is properly 
presented in the précis of the terms of reference as pub- 
lished, which runs:—“ The Board of Treasury have 
appointed a committee to inquire generally into the work 
now performed at the National Physical Laboratory, with 
special reference to the character of the tests undertaken 
there, and the lines on which any further development of 
the work of the Laboratory should proceed.” It will be 
seen that this is a statement of so general a character as 
to render a full inquiry entirely dependent on the will 
of the Committee ; hence, it is of more than ordinary 
importance that the constitution of the Committee should 
be such as to make its impartiality unquestionable. 
Emphasising, in the article already cited, this need for 
impartiality, we said :—* It has been rumoured with 
some persistence that some five names have been already 
suggested, and that of these three are intimately associ- 
ated with the Laboratory itself.” Accepting the good faith 





of all concerned, we added :—“ That such a Committee 
could be appointed we refuse to believe. The manage. 
ment of the institution through its Executive Committee 
is to be adjudicated upon. To allow that body to be 
judge in its own cause by the instrument of a Committee 
including any of its own members, or any person asso. 
ciated with the Laboratory, would be something worse 
than an error. The scandal which would arise from the 
findings of a Committee prejudiced by its constitution in 
favour of persons whose acts it has been summoned to 
examine would obliterate its claim to authority.” How far 
our belief in this elementary obligation in the constitution 
of a committee of inquiry has been justified may be judged 
by the following facts :—It has been publicly announced 
that the newly-formed Treasury Committee will consist 
of the Right Hon. Gerald W. Balfour, chairman; Sir 
Andrew Noble, Bart., K.C.B., F.R.S., Sir John Wolfe 
Barry, K.C.B., F.R.S., Mr. W. J. Crossley, M.P., and Mr, 
R. Chalmers, C.B. There are thus three members out of 
five of the Treasury Committee who are more or less 
connected with the Executive Committee of the National 
Physical Laboratory, on whose policy the Treasury Com- 
mittee is to pronounce; and two out of these three are 
direct representatives of the Executive Committee. The 
Treasury Committee, in spite of the great merits of its 
individual members, which no one can fail to recognise, 
comes to its work of investigation possibly affected by 
its composition; its methods of inquiry must, from the 
nature of things, be open to a charge of bias by anyone 
who may differ from its conclusions, and its findings may 
be discredited before their publication. : 

The matter is so serious that we have not hesitated to 
use plain words. It is acknowledged on all sides that the 
affairs of the Laboratory are in need of impartial 
examination. By persistent pressure the concession of a 
committee of inquiry has been obtained. The event 
shows that by its constitution the Committee, though 
composed of men of the highest position and integrity, 
may not, humanly speaking, be absolutely impartial ; they 
are concerned in the cause which they have to try, and 
their position is not on the bench. It is a fact that the 
announcement of the constitution of this present 
Committee has given rise to much adverse comment. 
There is certainly, rightly or wrongly, a lack of confidence, 
and it will hardly be a matter for surprise if the assistance 
which has hitherto been willingly given by many scientific 
bodies to the Laboratory is withdrawn in the probable 
event of the Committee supporting a procedure which 
these bodies cannot endorse. 

To sum up. The history of a policy fraught with 
disaster to an institution which should be of the greatest 
public utility has been expounded in the foregoing articles. 
At the beginning what seemed to be an error of judgment 
on the part of the Exécutive Committee of the National 
Physical Laboratory was condemned in the belief that as 
soon as the justice of the condemnation was recognised 
reform would be instituted. But as time went it became 
clear that the error was intentional, and that the present 
Executive Committee wishes the National Physical 
Laboratory to become a commercial testing works sup- 
ported by public money, and advertised in a manner 
which would be considered derogatory by any private 
undertaking of the kind. With the public wrong involved 
we hive already dealt. It is proper to add that none 
of the statements in the articles published between 
November 10th, 1905, and February 8th, 1907, has been 
disputed, and on that account, and wholly without reference 
to our guarantee, the whole history may be accepted as 
accurate. 








THE MIDLAND RAILWAY WEST RIDING 
EXTENSION. 


In 1898 the Midland Railway Company obtained powers 
to construct a direct line from Royston to Bradford, 
which, in addition to shortening its route to Scotland by 
about six miles, would place the city of Bradford on the 
main line instead of on a branch, and would shorten the 
distance between Bradford and London and the South by 
about 11 miles. This would probably mean an accelera- 
tion of half an hour, as all trains to and from the South 
have to enter Leeds Station, and be reversed, since that 
station is of the dead-end type. Powers were also sought 
to construct a branch from the new line to Huddersfield 
and Halifax, but the application for these was withdrawn, 
and an Act obtained in 1899 to make a junction with the 
Lancashire and Yorkshire Railway near Thornhill, for 
running powers over that company’s line to Mirfield, 
whence a new line was to be made to Huddersfield. 
Access to Halifax was to be secured by a junction with 
the Lancashire and Yorkshire Company's Cleckheaton 
branch at Low Moor, and running powers over its line 
to Halifax. The accompanying map, which is taken from 
the official maps published by the Railway Clearing 
House, will show the route of the new lines and of the 
proposed running powers. 

The southern end of the new West Riding line has been 
constructed as far as Dewsbury, and is open for goods 
traffic, and the Huddersfield branch will shortly be com- 
menced. Powers have from time to time been obtained 
for an exteusion of the period for compulsory purchase of 
land and of construction, but the Midland Company 
has now lodged a Bill for the coming session of Parlia- 
ment for the abandonment of the extension north of 
Dewsbury. This has caused considerable anxiety and 
annoyance in Bradford, to which place the new linc 
would mean a great deal, not only from a transporta- 
tion point of view, but from the greater importance 
the city would obtain in the commercial world. The 
annoyance has been caused by the frequent assurances 
of the Midland Board that the line would be made, but 
that bad trade and bad traffic returns would not justify 
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large capital expenditure just then. The city further 
complained that it had given the company every assist- 
ance to get its Bill, and had entered into an agreement 
with reference to the raising of the level of Forster-square 
—one of the important open spaces in the centre of the 
city—under which the new line would approach the exist- 
ing station by a tunnel. The city had further agreed to 
pay @ proportion of the cost of an intercepting sewer, to 
a diversion of the Bradford Beck, to the widening and 
stopping up of certain streets, and to the disturbance of 
streets, tramways, sewers, gasand water mains, electricity 
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Superior, and it is proposed to transmit current for light 
and power to this city, as well as to the larger cities of 
St. Paul and Minneapolis, 125 miles distant. A concrete 
dam across the river, with a waste weir discharging into 
the river channel, will form a reservoir of 480 acres, the 
water from which will be drawn through a canal two miles 
long, terminating in a lake or forebay of about 40 acres. 
From this forebay there will be lines of large steel pipe 
to the power-house on the river bank below the wet a 
distance of about a mile. The total available fall is 
380ft., and the power plant is designed for eight units of 





PROPOSED RAILWAY EXTENSIONS IN YORKSHIRE 


mains, and Corporation property generally. The Midland 
Company, on the other hand, complained of certain en- 
gineering difficulties that Parliament had thrust upon 
it, and more especially of the obligations it was under 
not to interfere with the water supply to the dye works 
of Ripley’s Trustees, through the construction of the 
tunnel just mentioned. 

The attitude of the railway company is made clear 
by the fact that it has also lodged a Bill seeking for a 
repeal of the “water clause,” and for an extension of 
time for the purchase of property. The purchase powers 
expire in June next, and the construction powers two 
years hence. 

An agreement has now been arrived -at. between the 
railway company and the Corporation, which was con- 


13,000 brake horse-power each, or 10,000 electrical horse- 
ower. 
aes will be installed. Above the reservoir already 
mentioned larger storage reservoirs will be formed by 
means of a number of concrete dams, in order to conserve 
the rainfall and ensure an ample and continual supply of 
water from a considerably higher level. 
The St. Louis River dam is 1120ft. long, the overfall 


section being 366ft. long, with a base width of 42ft., and | 


a height of 38ft., the crest being 485ft. above Lake 
Superior. The eastern end, 609ft. long, and the western 


| end, 150ft., have their tops 6ft. above the level of the over- 
| fall or weir portion of thedam. To provide for exceptional 


firmed by the City Council on January 8th. Under this | 


the Corporation agree to the engineering difficulties being 
settled between the city surveyor and the chief engineer 


of the railway, and that the Corporation will make good | 
to the Ripley Trustees and the Dyers? Association during | 


the construction of the tunnel, and for eight years after 
its completion, the supply of hard water that falls short 
of 44 million gallons per week at the-price per 1000 
gallons which it now costs the Trustees -or Dyers’ Asso- 
ciation to pump their hard water. During the eight 
years above mentioned the several deficiencies, if any, 
are to be averaged, and at the end of thé-eight years the 
Corporation are to supply thereafter to the Trustees or 
Dyers’ Association such a quantity of water as shall 
represent the average of the deficiencies at the said 
price of pumping. It has been further agreed that if 
Parliament concur, and provided that -the works are 
commenced within about twelve months, the rating 
chargeable during the construction of the work shall be 
suspended for six years. 

It has already been said that access to Huddersfield 
was to be obtained by running powers over the Lancashire 
and Yorkshire line between Thornhill and Mirfield. As 
the Midland Company has failed to come to terms with 
the Lancashire and Yorkshire Company, the former has 
lodged a Bill seeking powers for an independent con- 
necting line, as shown on our map. As the connection to 
Huddersfield is a daring invasion into the territory of the 
London and North-Western Company, the failure to 
come to terms with the Lancashire and Yorkshire Com- 
pany is probably due to the closer alliance now existing 
between that company and the North-Western. 








THE 8ST. LOUIS RIVER HYDRO-ELECTRIC 
PLANT. 


An ambitious hydro-electric plant now under construction 
in the United States is of special interest and importance 
from its relation to a project for working the iron mines 
of the Missabe range by, electricity. These mines are 
mainly enormous open cuttings, the ore being exca- 
vated by powerful steam navvies. This method of 
working is very uneconomical in fuel, and it has been 
Suggested that the entire field could be operated to great | 
advantage by means of electricity conveyed over a trans- 
mission line from a generating plant some 70 miles 
distant. This plant is on the St. Louis River, about 
15 miles from Duluth, at the western extremity of Lake 





floods, a wasteway has been cut through a rocky ridge 
adjacent to the dam, this wasteway being 1000ft. long, 
and lft. above the level of the crest of the overfall portion 
of the dam. The dam contains about 20,000 cubic yards 
of concrete, composed of one part of Portland cement, two 
parts of sand, and four parts of gravel. There are three 
sluice gates 7ft. by 9ft. In spite of the cold climate 
there is little trouble from either surface ice, anchor ice, 
or needle ice in this river. 

The water will be drawn from the bottom of the reser- 
voir into the canal through submerged arches in the head 
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sections, with a maximum velocity—when the canal is 
running full—of 23ft. per second in the earth section, and 


74£t. per second in the rock section. The 40-acre forebay, 
already mentioned, is formed in*part by an earth embank- 
ment 3500ft. long, 30ft. high, 25ft. wide on top, with a 
timber heart wall or core. The slopes are 2} to 1 on the 
water side, and 1} to 1 on the outer side, both slopes 
being covered with dry stone paving or revetment. This 
forebay will serve to provide for sudden variations of 
load on the generating machinery without changing the 
position of the headgates of the canal. 

The pipes to the power-house terminate in concrete 
curtain walls in the forebay, the water being admitted 
through headgates. The bottoms of these pipes at the 
entrance are 22ft. below the water level of the forebay 
and canal, and this level cam be drawn down 12ft. if 
necessary, so that thereis ample reserve capacity. There 
will be eight pipe lines eventually, but only three have 
been built, and these are 7ft. in diameter, about a mile 
in length. They are laid in trenches, and covered. For 
the first 4000ft. of the pipe, wooden stave construction 
is used, the staves being of Californian redwood 3}in. 
thick, with round steel hoops. The pressure at the 
lower end of this section is equivalent to about 150ft. 
head. The lower stretch of 1000ft., from the wood pipe 
to the power-house, is of riveted steel plates, and sus- 
tains pressures due to a head of 150ft. to 380ft. About 
500ft. from the power-house the pipes are connected 
with a transverse receiver, from which rises a 6ft. vertical 
pipe, 235ft. high, surmounted by a tank 30ft. in diameter. 
This is provided to relieve the excess pressure due to 
a sudden drop in load at the station, and also to maintain 
the pressure and speed regulation at the station when 
loads are suddenly thrown on. The tank has sufficient 
capac to supply water to the turbines to meet a sudden 
demand for load’ up to’'10,000 horse-power, and to main- 
tain the head required by the water-wheel governors for 
good regulation, while the water in the pipes is accelerat- 
ing to the speed required to meet the increased demand. 
The water in the vertical pipe and the relief tankis kept 
from freezing by allowing warm air to circulate inside a 
jacket or lagging. The air is heated by steam from the 
heating plant of the power-house. 

The power-house is of steel frame construction, with 
brick walls and concrete foundation; it is 200ft. by 85ft., 
but will be lengthened as additional power units are 
installed. The 84in. pipes or penstocks are here reduced 


| to 72in. diameter, and fitted with 72in. valves. Below the 
| valve each penstock connects with a 13,000 horse-power 
| water-wheel with a vertical shaft 30ft. high, carrying the 


internal revolving field of the generator on the main floor. 
Discharge tubes deliver directly into the river. The 


| speed is regulated by governors of the Escher- Wyss type, 
For the present, however, only three of the:e | ae 


and each wheel has attached to the housing two relief 
valves, which can be operated either by direct pressure or 
from the governor as may be desirable. In the former 
case they are set to discharge at a pressure equivalent to 
a head which will not overtop the standpipe. In the 
latter case they act as by-pass valves, closing gradually 
and automatically after being.opened by the governor to 
relieve the pressure. The two smaller water-wheels for 
the exciters have pipe connections to the main pipes or 
penstocks. The main generators are wound for 6600 
volts, three-phase, 25 cycles per second. Oil trans- 
formers, cooled by water circulation, are provided, having 
taps so that the current can be varied between 30,000 
and 60,000 volts. There are two 250-kilowatt 125-volt 
exciters, running at 500 revolutions. All the high-tension 
wiring, bus bars, transformers, and lightning arresters, 
are in brick compartments, and the whole station plant is 
under control from the switchboard. 

The main turbines are of the inward-discharge, scroll- 
case type, with vertical shafts, and in order to obtain the 
high efficiency demanded with the gate partly open, each 
turbine has swivel admission gates at the scroll openings. 
The scroll-case is of cast steel, and the spiral case rests 
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HYDRO-ELECTRIC POWER PLANT ON THE ST. LOUIS RIVER 


gates, and all arrangements have been made with a view | on a cylindrical base on a concrete foundation. 


The 


to keeping the approach velocity so low that there will be | guide case is within the spiral case, and carries the weight 
little liability of ice or floating wood, &c., getting into the | of the rotary parts, and transmits the load on the thrust 
canal. The water level in the canal is 12ft. below that | bearings to the foundation. Within the guide case are 


| of the reservoir. The first half of the canal is in earth | the movable guide vanes which form the speed gate. The 


cutting, and has a bottom width of 36ft., depth 15ft., | vanes and their pivots are of forged tool steel, and the 


wide for a depth of 15ft., with vertical sides, above which 
the earth has a slope of 2 to 1 to the surface. The | 
capacity of discharge is 2900 cubic feet per second in both | 





| and side slopes of 2 to 1. The second half is in rock, 30ft. | pivots project through stuffing-boxes to the exterior, 
where they are connected to a gate operated by crank 
shafts connected to the governor mechanism, and to the 
operating levers. In this way the gate ring connections 
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are free from wear and tear due to the action of the 
water and are open to inspection at all times. 

The main shaft is of one piece, fitted at the lower end 
with a flange to which the water-wheel or runner is 
bolted. The casing, yoke, &3.,are split, and this arrange- 
ment enables any part of the turbine to be dismantled 
without disturbing the revolving field of the generator 
on the floor above. A collar on the shaft transmits the 
weight of all the rotary parts to the thrust bearing, 
which has cast iron plates with grooves for the circula- 
tion of oil, which is forced between the? plates under 
high pressure. This bearing is; also} of such, dimensions 





THE KRUPP WORKS. 
No. II.* 

In the first article, which appeared in our last week's 
issue, we dealt with the Essen Steel Works, which form 
the first group of the Krupp works. The second group, 
namely, the Friedrich-Alfred Hiitte, at Rheinhausen, 
includes six blast furnaces, steel works, and rolling mills. 
The plant covers an area of 620 acres. The blast fur- 
naces are equipped with eight electrically-driven ore- 
handling cranes, with a capacity of about 50 tons per 
hour. These are used for unloading and discharging into 

















Fig. 15—WORKMEN'S COLONY ALTENHOF—ONE-FAMILY HOUSE 


that it may be used with a lower pressure of oil in con- 
junction with an auxiliary hydraulic balance piston under 
the runner of the turbine.. The piston is supported by a 
bridge-tree in the draught tube, which has one arm 
hollow, so as to admit water under the pressure due to 
the working head. . The bridge-tree has a bronze-lined 
chamber receiving a bronze bushed hub on the wheel 
runner. Thus no stuffing-boxes are required, and any 
water leaking from between the chamber and the hub 
falls: directly into the draught tube. This hydraulic 
bearing reduces the oil consumption for the thrust bearing, 
and it comes into service as soon as the penstock is filled 
with water and the 66in.. gate valve is opened to the 
desired extent for carrying apart of the rotating weight. 
The weight of the revolving field is about 40 tons. Each 
main turbine has a 66in. gate valve operated by hydraulic 
power, and each exciter turbine has a gate valve operated 
by hand from the generator floor. 

The hydraulic governor of each turbine is operated 
from the main shaft. by. bevel gears, and the relay con- 
trolled by the governor is placed upon the spiral case of 
the turbine, so that the power has to be transmitted but 
a short distance. The relay consists of two cylinders, 
one communicating directly with the scroll case and sub- 
ject to its water pressure, and the other subject to 
oil pressure. . It has a constant tendency to close the 
turbine, so that the wheel cannot run away in case ot 
failure of the oil-pressure system. The pressure-regulat- 
ing device is also operated by the governor. 

Each exciter unit has a vertical shaft turbine of the 
downward-discharge impulse-wheel type, the speed gate 
of which consists of a pivoted vane connected to two 
pistons. One piston tends to close the gate by water 
under pressure due to the operating head; the other acts 
under a variable oil pressure controlled by the governor. 
The governor is similar to that for the main turbines, and 
is driven from the shaft by bevel gearing. The thrust 
bearing rests upon the wheel case, and runs in oil, but 
the oil is not under pressure, as in the thrust bearings 
of the main turbines. The sleeve, steady bearings, and 
all upper parts are split, so that they can be removed 
without disturbing the exciter. 

For the 15-mile high-tension transmission line to 
Duluth steel towers are used, about 500ft. apart, carrying 
two circuits, each of which can take the full load if neces- 
sary. While the transmission is at 30,000 volts, the line 
is designed to carry 60,000 volts. At the Duluth sub- 
station there will be the compartment wiring scheme, as 
at the power station, with high and low-tension bus-bars 
and switchboard for both alternating and direct current. 
The current will be stepped down to 6600 or 13,200 volts 
for distribution, and there will be rotary converters of 
1000 kilowatts for the electric tramways and railways. 
A submarine cable will be laid under the harbour to the 
city of Superior, where a third 1000-kilowatt rotary con- 
verter will be installed. It is estimated that the station 
load factor will ultimately be about 50 per cent. 

Two auxiliary hydro-electric plants are projected for 
future development by the same company. One is to 
develop a 7Oft. fall by a second dam in the St. Louis 
River, below the present power station; this will have 
short, direct penstocks, and wil] be for the purpose of 
operating paper and pulp mills to be erected at the dam. 
The other project is to utilise water from large storage 
reservoirs at a higher level, giving a total fall of 740ft. 
from the head works to a power station on the shore of 
Lake Superior, in or near the city of Duluth. This would 
develop 110,000 electrical horse-power, in addition to the 
80,000 electrical horse-power of the present plant. 


the storage hoppers or elsewhere on the quay, which is 
500 m. in length, the raw material brought by the Rhine 
steamers. For use the material is drawn off through 
trap doors in the bottom of the storage bopper 
and conveyed in trolleys suspended on lines to the lifts, 
which are electrically operated, and from these to the 
furnaces by means of electrically worked feeding 
devices. 

There are fourteen blowing engines worked by blast 
furnace gas with a total output of 14,000 cubic metres of 
air per minute, for the supply of the air necessary for 
working the. blast furnaces. | Four vertical compound 
blowing engines, each supplying 9000 cubic metres 
of air per minute, are kept in reserve.. Attached 
to each furnace there are five Cowper air heaters some of 
these being 31 m. and some 34} m. in height. The blast 


ladles. This steel shop serves to work up the waste of 
the rolling mill with the necessary admixture of pig iron, 
The mixing plant consists of two 550-ton mixers. There 
are four 25-ton converters, two spiegel iron melting fur. 
naces, and one heating furnace for ferro-manganese, «.. 
The blowing engines are steam-driven. The works also 
contain one lime kiln with two cupola furnaces, one 
dolomite and brick factory with two cupola furnaces, the 
necessary dressing machines, an ore crusher, one machine 
to stamp converter bottoms, and various other furnaces, 
There is a mill to grind down the slag, this being worked 
by a contractor. 

There are two double reversing rolling mills with rolls 
1150 mm. diameter, each driven by its own steam engine ; 
one double reversing mill with rolls of 850 mm. diameter, 
connected to a steam engine, which, on the other side, 
drives a triple train of rolls, which are ‘also 850 mm. in 
diameter. One triple mill with rolls 700 mm. diameter ; 
one triple mill with rollers of 525 mm. diameter, one 
triple mill with 420 mm. rolls, and one double mill with 
300 mm. rolls, are each driven by a separate gas engine, 

The bay containing the housing frames is equipped 
with heavy travelling cranes to handle the rolls, and 
contains two adjusting plants for girders, railway mate- 
rial, &c.; a testing installation for tensile strength, bending 
and shock tests; a despatching department, with a big 
loading crane worked by electricity; and a turning shop 
for rolls. The stock of rolls is also kept here. For the 
joint working of the various shops and plants there is an 
electric central power station, in which are six dynamos 
driven by blast furnace gas engines. These engines 
develop together some 5000 horse: power, and the current 
produced is used for power and light. 

The third group comprises the steel works at Annen, 
in Westphalia. Here are made open-hearth steel, and 
crucible steel castings, for ships, locomotives, dynamos, 
steam engines, small arms, &c. The works include three 
Siemens-Martin furnaces of a total capacity of 40 tons, 
two furnaces for crucible steel, capable of holding 100 
crucibles each, with the requisite heating furnaces, 
besides machine shops, a new rolling mill, &c. Finished 
steel castings up to 25,000 kilos. in weight can, it is said, 
he turned out in these shops. 

The fourth group is formed by the Gruson Works at 
Magdeburg-Buckau. This large establishment, which is 
divided into fifty different shops covering an area of 
75 acres, keeps in full work seventy-five furnaces, sixty-six 
steam engines of an aggregate power of 2015 horse-power, 
163 electric motors of 2400 horse-power, 1650 machine 
tools, and 405 travelling and jib cranes. A standard- 
gauge railway, with about five miles of track, equipped 
with forty turntables, runs through the workshops and 
despatch departments, and is in direct connection with 
the Buckau Railway Station. Access to the works them- 
selves and communication between the several shops is 
secured by a narrow-gauge railway°34 miles long, with 
seventy-seven turntables. For the conveyance of armour 
plates the factory possesses a steam traction engine and 
ten special trucks, of which the largest is 75ft. long, and 
can carry 95 tons. All the shops and oflicés can 
communicate with one another by means of a special 
telephone service. The factory also possesses three 
connections with the exterior telephone system. A 
telegraph station] allows the factory to communicate 

















Fig. 16—BATTLESHIP SLIP—GERMANIA YARD 


furnace installation includes a coking plant divided into 
sets of sixty ovens each, with a daily output of 550 tons of 
blast furnace coke, besides the by-products. Figs. 17 and 
18 give an excellent idea of the arrangement of these 
works, and of the extensive coal-handling plant which it 
contains. 


directly with the Imperial Telegraph Office. 
is a physical test laboratory in which wearing, bend- 
ing, and impact tests are a continuously carried 
out. 


There 


There are, moreover, several chemical laboratories. 
The Gruson Works have been developed for the pro- 


| duction of iron castings, and in particular of chilled iron 


The steel shop, erected in the year 1900, contains two | castings. The latter form one of its chief specialities. 
open-hearth furnaces of 35 tons capacity each, with an | By selecting and mixing varieties of iron especially 
electrically driven travelling crane to handle the casting | adapted, and by using cast iron moulds instead of sand 


“* No, L appeared Febraary 8.h. 


moulds, a material is produced which sets hard, with @ 
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gradual transition of the white hard layer into the grey 
soft one. This material is claimed on the one hand to 
possess @ far greater strength than ordinary cast iron, 
and on the other to offer a great surface hardness 
through being chilled by contact with the iron mould. 
The depth of this hard layer may be modified according 
to the properties demanded of the castings with a view to 
their range of application. The chilled iron is used 
extensively for the manufacture of armoured turrets and 
batteries. The armour shop is shown in Fig. 21. 

This type‘of,iron casting is also used in the construction 
of mine trackways, tramways, light and standard gauge 


Apart from chilled iron castings, the ‘ Grusonwerk,” since 
the later eighties, has also taken up the manufacture of | 
steel castings for manifold purposes, such as wheels, parts | 
for stamp batteries, ball mills, machine parts of every | 
kind, objects for shipbuilding, for the electric industry, &c. 
The work is carried out in steel shops modelled after 
the pattern of the Essen Works.’ For articles which | 





have to offer a very high resistance to wear and tear, a 
steel alloy is used which, under the name of “ hard steel,” 
has, we understand, been largely and successfully applied, 
e.g., for breaker jaws, crushing worms, roller rings, &c. 
The works also manufacture malleable castings for steam 


its higher part. Each shed is equipped with two electri¢ 
travelling cranes moving side by side and capable of lift- 
ing six tons each. 

Next to the roofed slips is a large unroofed one, where 
five or six torpedo boats can be built simultaneously. The 
various workshops, forges, and storehouses are grouped 
round the docks. Near the wharf a workshop extends for 
a length of 450ft. This workshop is equipped with all 
the necessary machinery for working metals. Each bay 
is fitted with a travelling crane of three tons and is 
crossed by four railway lines connected with lines of rails 
running alongside the docks, Southward of this shop 


























Fig. 21-ARMOUR SHOP, GRUSON WORKS 


railway, wheels, frogs, crossings, kc. 
foundry was established for the manufacture of chilled 
cast iron wheels, after the Griflin process. 


GERMANIA WORKS 





In 1900 a special | engines, 


Itis also used | lishment covers an area of 59 acres. 








FOUNDRY. GERMANIA WORKS 








locomotives, and. many other purposes. 
The fifth group is the shipyard Germania. This estab- 
There are eventually 


in the construction of machinery for the treatment of raw | to bé ten shipbuilding slips, but only seven are finished at 








materials, ¢.g., for mills for dealing with metals, paper, | present. Their length varies from 400ft. to 640ft., and 
india-rubber, linoleum, and other substances, and for | their width from 90ft. to 100ft.. The three which are not | 
crushing ore, coal and coke; for the manufacture of grit yet constructed will be larger still, being intended to reach 
mills, stone breakers, edge runner mills, &. | a length of 7650ft. Of the seven slips which are finished, 
For such castings as require no great hardness, but a | four are by ay Parag in with iron and glass. The 
higher degree of strength and compactness than ordinary | largest is 102ft. high on the wharf side and 120ft. on the 
cast iron: possesses, the same mixture of iron as is used in | water side. Both sides have been left open to a certain 
the chill moulds is cast into sand moulds. height. The end towards the water is also glazed in 


Fig. 22—BOILER SHOP, GERMANIA WORKS 


are the buildings for the forges. Thess. cover a total area 
of nearly two acres. At present the forge is fitted with 


| two furnaces, 16 circular hearths, and five,double hearths. 


There is one steam hammer of about 700 1b. capacity, and 
four others ranging from 12001b. to 3500 lb. Alongside the 
forge is a one-legged gantry crane of 40 tons capacity for 
handling plates. *To the west is the smiths’ shop, which 
includes about 100 machine’ tools of every description 
and size. As the finishing of certain pieces, such as 
armour plates, is done in this shop, it has been equipped 
with a travelling crane of 40 tons capacity. To the 
smiths’ shop is annexed a workshop for galvanisiug 





158 


‘Fes. ‘15, “1907 


THE ENGINEER 








torpedo-boat plates. Opposite the smiths’ shop, on the quay, 
is a large three-storeyed building containing the carpenters’ 
and joiners’ shop, the painters’ shop, stores, &c, From the 
first floor starts a hanging bridge 44 yards wide, which 
allows the different rigging gears to be delivered directly 
from the store to the ship. The joiners’ shop is provided 
with exhaust apparatus for leading the sawdust and 
sbavings to a neighbouring boiler-room. The largest 
building in the whole shipyard is that which contains the 
fitting and finishing shops, with the copper forge and the 
plate shops, forming altogether a building with seven 
bays, and covering an area of 4} acres. ‘The principal 
bay constitutes the fitters’ shop, with a floor space 
165ft. long and about 36ft. wide. The steam engine shops 
have an extensive equipment, comprising about 400 
machine tools of the latest patterns. Near these shops 
are the testing departments for steam engines and 
boilers and a two-storey warehouse. A large building 
in the lower part of the yard contains the principal offices. 
The length of its facade is 262ft., and it covers an area 
of half an acre. 

The foundry occupies a seven-bay building, covering an 
area of about 2} acres. Itis provided with recently installed 
apparatus for lifting and conveying, and with modern 
cupolas, sand grinding and mixing machines, core drying 
ovens, fettling shops, kc. It includes also a small smiths’ 
shop and a joiners’ shop. It is equipped with two 
travelling cranes of 15 to 20 tons: capacity respectively, 
seven stationary cranes, and two wall cranes. For the 
casting of big pieces there are three pits from 16ft. to 
20ft. in diameter and 15ft. deep. In the two cupolas of 
the ironfoundry 14 tons of metal can be melted in the 
hour. 

The neighbouring boiler shop is a little over 400ft. long 
and 212ft. wide. The two side bays are equipped with 
two 15-ton travelling cranes, and the central bay with 
one of 50 tons capacity, besides an auxiliary crane. There 
is also a Jarge number of wall cranes. The shop contains 
numerous machine tools driven by campressed air, 
hydraulic riveting machines, and an outfit for galvanising. 
Close, by the boiler shop extends the central electric 
establishment, provided with five triple expansion engines, 
two of 375 horse-power, and three of 750 horse-power. 
They are connected with a central condenser, and coupled 
direct to seven direct current dynamos. 

The machine tools and motive power equipment of 
these new factories is one of the most complete character. 
The number of machine tools amounts to about 1000, and 
electric power is almost exclusively in use. The build- 
ings and workshops, the dry docks and open dockyards, 
are lighted by electricity, being equipped with 535 arc 
lamps, and 5100 incandescent lamps. 

The engravings shown on pages 156 and 157 give some 
excellent views of the Germania Works. Fig. 16 shows a 
battleship under construction in one of the covered ways; 
Fig. 20 shows a view of the iron and steel foundry ; Fig. 21 
eng the armour erecting shop, and Fig. 22 the boiler 
shop. 

The workmen's welfare has been kept prominently in 
mind in the various Krupp establishments. A hundred 
shops and factories supply to the working staff their food 
products and domestic requisites at reduced rates. A 
large number of sett!ements supply lodging. Anexample 
is given in Fig. 15 of some one family houses in the 
workmen’s colony at Altenhof. There are besides 
hospitals, aid societies for the sick, institutions for work- 
men retired on pensions, dispensaries, homes for the 
aged, &c. At Essen there are employés’ clubs, a fore- 
men’s club, a domestic training school, an industrial 
school for adults, a circulating library, a savings bank, &c. 

Before leaving the subject of the Krupp works, we 
would draw attention to the engravings or page 164, 
which show some of the guns turned out by this firm. 
Fig. 26 represents a 21cm. gun on a central pivot, dis- 
appearing mounting; Fig. 25 a 15 cm. gun on a central 
pivot, coast defence mounting ; Fig. 23 a 28cm. gunon a 
central pivot, naval mounting; and Fig. 24 a number of 
guns of different calibres, mounted ready for testing at 
the proviag ground at Meppen. 








ELECTRIC TRACTION ON ITALIAN RAILWAYS. 
(By a Foreign Correspondent.) 

Iw Italy there has been for several years past a cam- 
paign against self-propelled traffic on railways—that is, 
tratiic operated by locomotive prime movers—and in 
strong favour of haulage by central station plants with 
stationary prime movers of steam, gas, water, or, in fact, 
any motive power involving transport of the force 
developed by means of electric current. 

This campaign, purely literary, has now developed to 
an acute stage, and, whether for interested motives or 
from simple sentimental enthusiasm, over a means of 
traction that is considered fashionable and modern, it is 
inost clearly certain that it does favour the interests of 
foreign corporations for the supply ot electrical equip- 
ment precisely at a most opportune moment, just when 
Parliament has voted immeénse sums of money, and is 
being asked to vote a billion more, for the reorganisation 
of Italian railways. If that 1noney can now be diverted 
from -the usual weakly channels—from those most 
important of all Italian engineering industries which at 
present furnish Italy with self-propelled railway stock, 
the campaign will have succeeded, and million after 
million of lire will be rapidly absorbed in the creation of 
huge steam.or water plants, and the reigning engineering 
industry of Italy will be ruined beyond recovery. 

Two powerful levers have been worked with great 
effect upon Press and populace tg imduce the general 
impression that central stations, steam-electric, or hydro- 
electric, are most urgently necessary for the good of the 
sountry—* Every delay to apply electric traction is a loss 
to the country”—and these arguments, originating, of 
course, from the technical Press, turn continuously on 
two chief considerations. 


: { ; 

(1) Italy’s welfare lies in Italy’s “ white coal.” The | sufficient explanation why central plants have little hope 
importations from Cardiff can be suppressed by the use | of substituting the extraordinarily economical locomotives 
of our carbone bianco. | now being adopted on a large scale by the Italian State 

(2) If Italy’s howille blanche cannot, from the costli- | Railways. 
ness of the works necessitated, be employed, then fossilz The author of the paper makes the same remarkable 
inglesi from Wales may be used; not for locomotives, as ; comparison of two forms of traction which we have 
heretofore, but only for central stations, because locomo- | before seen advanced by English electrical enthusiasts, 
tives, it is proved beyond discussion, burn more for the | that is to say, he compares the steam locomotive—which 
power utilised than central plants, and consequently make | is ‘a prime mover—with an electromotor caf, which not 





our annual tribute to England irreducible. 
Such is the substance of the arguments employed 


continuously by those who are so deeply interested in | 
enabling electrical companies to gain a footing on Italian | 


railways. . . 
Reviewing the present situation impartially, we cannot 


deny that, in the first argument, Italy’s annual tribute to | 


England is a great one; and for our own interests, and 
the interests of the port of Genoa, we cannot wish to 
see this commerce curtailed or jended. 

The second argument is fallacious. Electricians ard 
electrical enthusiasts haye never been very wise or pre- 
cise when on their pet hobby of“ proving” the costliness 


of self-propelled tratiic as ¢ompared with central station | 


haulage. Cases can be cited of Italian electrical journals 
asserting the fvel consumption per effective horse-power 
hour work on-train draw-bars to be nearly double in self- 
propelled trattic. that of central-worked traflic. We can 
prove, and will;.beyond the dispute of anyone, that the 
Central’s consumption‘ can be rather more than that of a 
good compound locomotive; and this not in the interest 
of locomotive builders generally, who are now only a 


quantité negligeable, but as a mere statement of practical | 


results. 

Of the disappointing results of Italy's principal elec- 
trical enterprise on an important line for inter-urban 
trattic, it is useless to longer conceal the facts that have 
been the talk even of the man ini the street in Italy for 
several years past. 

The costs of operation of this line we leave to be told 
by an ardent enthusiast of electrieal-traction, who, not- 
withstanding this very object lesson in point, is con- 
vinced that this form of traction is good because it 
involves electric current transmission. 

Against the visionary enthusiasm and the questionable 
figures given by some strong advocates of central stations, 
it suffices to lay bare the facts obtained in regular 


service during an extended petiod of working by good | 


compound locomotives, and 1¢ will then be seen that as 
regards fuel consumption per pound of work at the train 
head there is little to choose besween the two systems of 
train haulage. 
not go, as the depreciation and upkeep of both fixed and 
mobile prime movers and thé convenience ot the one or 
the other. system for traffic opération over long or short 
distances can only be gauged: by local circumstances, 
where the ruling requirements may often make the most 
expensive system of operation the. most remmnerative in 
the end. 

For the general eleetrification of Italian railways we 
will first give the statements of a convinced partisan 
certain that they will come as a surprise to those who 
have long been led to think that electrical traction was 
an economical form of transport in Italy. The following 
remarks are quoted from a paper read at the fifth con- 
gress of Italian Railway Engineers at Milan, and 
entitled “ Recent Applications of Electrical Traction.” 

“The State Railway Administration is daily obliged to 
give fresh orders for new material by reason of the 
ditticult situation -in ‘which we find ourselves, and for 
which it pays even dearer than usual because of the 
urgency; while the engineering works, by reason of this 
urgency for delivery, are enabled to keep up prices. 

“In this: way, by an exaggerated prudence, we fail to 
push on the evolution initiated in the available means of 
traction. Instead of abolishing steam material and 
replacing it by electrical plant, we find, on the contrary, 
that fresh orders for new -steam locomotives are being 
given out continually, and this furnishes the excuse 
which is then put forward, that the desired transforma- 
tion cannot be effected because the financial means are 
exhausted. We cannot, we must not, stop at the experi- 
ments of the Varese and the Valtellina lines, in spite of 
their difficulties and their defects. They are very costly, 
but their relative costs ruin no one; whilst the results, 
however one may view the matter; are productive of 
much good. Technical experts camtesevery day, even 
from abroad, to study and admire theseplants. 


Beyond actual fuel consumption we need | 


| only produces no power, but cannot even expend:on the 
| rail all that it absorbs from the central station. _Logic- 
ally, this is a comparison not of the power of two horses, 
but of the relative powers of a horse and a cart. 

“In the time of conventions -it was-usual to say that 
a locomotive’s life was 40 years, but since then it has 
been found advisable to reduce this period to 25 years. 
On Prussian railways it is 21 years; and in America a 
locomotive is reputed antiquated at 16 years. With us, 
we must consider that numerous locomotives are at the 
end of their economical career, and that in a few vears 
many others will have arrived at the same stage. Hence, 
| the opportunity for transformation of system, in so far as 
concerns the rolling material, should be vased upon the 
question: which costs the most, an.electromotor or a 
‘locomotive of the same power, each one to haul the same 
| loads during one year at equal speeds and limited to the 
| same costs for upkeep? Analysing conscientiously prices 
| and services rendered, there can be no doubt that the 
| reply will be in favour of electric traction.” The same 
| comparison by theorists, both English and Italian, must 
| be familiar to all readers of retentive memory. 

The question proposed very ingeniously avoids any 
reference to the motive power by which the electro- 
locomotor is to be driven. Taking the question strictly 
as it stands, the only possible answer is this, that while 
the automotive steam plant will, at the end of a year, 
have moved millions of tons at any desired speed and 
at a total cost less than that of many notable electric 
plants, the electromotors on wheels will be standing 
precisely where they were at the beginning of the trials, 
without having absorbed one pound of energy or expended 
one-half that quantity. or without having moved one inch 
per year. The answer is, in fact, too simple for the 
ordinary intellect, but it is here obviously evident that 
electrical theorists are apt to forget that an electro- 
motor has no loc »motive power within itself; and even 
Italians themselves do not commit, the error of terming 
it a “locomotive” in any degree; which term stands 
universally for a self-propelled machine, and not for 
trucks hauled by cable or by electric-current. 

The ofticial report on the working of the Milano- 
| Gallarate-Varese-Porto Cerisio line, quoted by the speaker 
|as one of two lines to which this “most grandiose ” 
| system of haulage has been applied, is scarcely calculated 
| to damp the eagerness of those who are so anxious to 
see the end of the era of imported coal, and the termina- 
| tion of the industry of locomotive construction. This 
| Varese line—over part of which passes the steam- 
| operated trafic to the Simplon Tunnel, and beyond—is 
| double-tracked as far as Gallarate, each track being 
| equipped with a third rail for continuous current— 
| Thomson-Houston system. “The prime mover is steam, 

the central being situated at Tornavento, which station 
| cost 1,695,600f. The sub-stations cost 1,121,278f. Each 
| kilometre of single track equipped cost 23,635f., and the 
| total cost of the plant was 7,386,570f. for 47 miles of 
| line, of which 25°6 miles are double-tracked. This sum 
| represents as quota for interest and sinking fund about a 
| half-million francs per annum, and this, subdivided on 
| the traffic for the year 1903, corresponds to about 0°4d. 

per ton-kilometre. The production of electromotive 
'current by the Tornavento steam plan&é was, at the 
| origin, estimated at the price of 135f.—or lire—per kilo- 
| watt-year—e.g., 0°44d. per kilowatt-hour for 3000 hours, 
| and 0: 2d. per kilowatt-hour for 6500 hours—and at this 

cost rate the late Mediterranean Railway Company 
| agreed to furnish the electromotive current to the State. 
| In actual service the first results obtained showed a cost 
| of 0°6d. per kilowatt-hour measured at the central, and 
| this, it appears, has now risen to 11d. per kilowatt-hour 
| supplied.” 
| The spedker at the Milan Congress urged that these 
| indifferent results were not due to electrification itself, but 
| to the third rail system adopted, which he contended may 
| cost 39,000f. per kilom., or four times the cost which he 
| suggests for installations with lateral contact wire for 
| m>nophase alfernating current, while for current generated 


“ Out of'800 millions that Parliament has voted, and out | by water-power, under favourable conditions, he quotes, 
of sevéral more millions which the Government is to ask | #8 the outside price, the figure advanced by a committee 





for railway material, it will be certainly desirable to devote 
several of these millions for immediate application to | 
plants for electrical traction, even without awaiting the | 
certainty that these installations would be a-perfect | 
success. Be eee 

“ T nowask my colleagues of the traction departments to | 
insist on the importance of quick action, bearing in mind | 
those 40 millions* of black coal which we import annually, | 
at such a cost, and of which a part could already be | 
substituted by our ‘white coal.’ When our national | 
industry has been able to wrench itself from that servi- | 
tude—which promised to become perpetual—of importing | 
fuel from abroad for traction on our railways, which | 
represents the interest of almost a billion lire, we shall | 
have certainly accomplished a great stride in advance.” 

The foregoing shows up vividly the état d’ame of | 
Italians interested in electrical traction. The object in | 
end would—if it could by lavish ‘expenditure be attained | 
—mean the ruin of an existing industry in order to make | 
way for another industry yet to be created. 

The speaker dealt also with figures, but like most 
enthusiasts for electric traction, he could not, or dared not, 
give the total relative costs per ton-mile hauled as 
measured at the train draw-bar for steam and for electri- 
cal current, but his admissions as to the progressive cost 
of electrical traction on the Milan- Varese line are 


* Read “lire” francs) from context. 





for electric traction on Swiss railways, that is, 0°2d. per 
kilowatt-hour. As to tbe net economy possible to effect 
by electrical traction for main line railways, it has been 
shown again and again that the. figures advanced by its 


| fervid partisans, when compared with the existing means 


of traction, could very frequently be questioned by those 
whose interests are connected with the locomotive 
industry, although such questions are rarely ever raised 
by a branch of engineering which is, above all, noted for 
its indifference to possible rivals and entire laisser faire, 
and especially so in Italy, with the common proverb that 
rules: Il peggio viene sempre dopo. 

On the one hand, electricians, in their keen struggle to 
gain a footing at all costs, are quick to point to the 
known inconveniences of the travelling steam plant on 
wheels ; but, on the other hand, no railway has so far had 
a sufficiently extended experience of long-distance electri- 
cal traction to be able to deny that equal, if not greater, 
inconveniences will dog electrical systems as well as that 
| of self-propelled units, In the case of a derailment, which 
| was just sufficient to overturn the vehicles, there would 
| be, added to the ordinary known consequences ‘usual with 
| a self-propelled train, dangers of a very unusual character 

vhere electrical transmission was employed, for 

weidental contacts, direct or indirect, with the third-rail 
| conductor or wire, or with trolley or “ bow ” aérial lines, 
| broken or pulled down from any cause—including the 
| violent meteorological exhibitions common to the cone 
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extended service, serve permanently to banish this form 
of power transmission from main line practice. The 
advantages revealed in the successful employment of this. 
form of traction for all suburban or even interurban 
traffic and comparable to tramway services—1.c., light 
loads with frequent time intervals—cannot be expected 
necessarily to follow in the operation of great main lines, 
with heavy passenger and goods services, when the 
added complication of conductor lines or rails would 
infallibly add to the possibilities for accidents. 

On the Continent, the military authority has also to 
be consulted, and no Power is likely, for any imaginable 
fuel economy, or in order to please electrical companies, 
to scrap its locomotives, and to confine itself solely to 
central power stations, which, with all their system of 
wires, can in war be brushed away like a cobweb, whilst 
an invading State which has retained self-propelling rail- 
way units—always carefully designed so as to be able to 
pass the smallest loading gauges of the Continent—may 
freely advance over the indestructible road-bed of the 
late electric railways; and no requirements of strategy 
would enable the “ electrified ” country—self-deprived of 
its self-propelling railway trains—to carry the war into the 
territory of itsenemy. However, such considerations have 
no concern for the inspired electrical enthusiast, or for 
the companies whose interest in the sale of stationary 





plants and copper wire is limited to the immediate profits. 
But for countries where military considerations are of 
small or no moment there are other considerations—and 
these technical ones—which are well calculated to make 
railways hesitate to launch millions sterling into electrifi- 
cation enterprises for the sake of saving one pound of 
coal—sometimes 0 ounces—per effective horse-power 
work on the train draw-bar; and this consideration is that, 
after spending to the verge of ruin to install their lines 
with the latest electrical plant that happens to bed la mode, 
there is absolutely nothing that experts can advance to 
the contrary to prove that to-morrow some self-propelling 
engine will not be introduced that will be able to beat any 
present fixed steam plant for economical power produc- 
tion, not only at the train draw-bar, but also in the 
central station itself. In such event the loss would be 
with the buyers, and not with the sellers, of the electric 
plant. 

: The supposition just advanced is very far from being 
an impossibility. Driven to extremity by the gradual 
loss of their business, locomotive builders might yet tax 
their powers of invention to an extent hitherto only con- 
sidered to be in the domain of gas and electrical 
engineers. Even at this day locomotives have been 
constructed to give results approaching stationary engine 
economy much more than makers of the latter and of 
electrical equipment care to see published. 

According to the most minutely controlled figures 
obtained from a long period of service with recent com- 
pound engines in Italy, Signor Greppi, an expert, at 
present in charge of the testing department of the 
Italian State Railways, has prepared a table showing, 
in a document which would occupy many pages to 
detail, that the consumption of coal with these particular 
locomotives amounts, on average, as follows :— 


2°66 lb. ILH.P hour 
2°92 lb. H.P. at rail 
2°66 lb. I.H.P. hour 
4°4lb. E.ELP. 


The 4°4 lb. is the consumption for the useful work on 
the tender draw-bar. 

These computations are based upon — schedules of 
trains, distances run, loads transported, duration of stops, 
number of fire lightings, total consumption of coal, 
records of speeds by the automatic speed indicators of 
the locomotives. The fuel consumed while locomotives 
were idle, or station standing for the long periods common 
in Italian traffic working, isdeducted. The period ot ordi- 
nary working thus recorded—and with the minutest care— 
covered three months during a light season, unfavourable 
to the full economical output of Scomdiiee energy. 

Comparing now these results with a stationary plant, 
we may assume, as a low figure for the variable loads of 
a railway central—explicitly understood as an average, 
and not the spurt of a carefully-prepared trial—a con- 
sumption of 1°8 lb. per horse-power hour at the central, 
and this, allowing for transmission losses, would amount 
at the wheels of the locomotor to about 3°1 |b. per 
horse-power hour. In his paper on “The Future of 
Electrical Traction with Monophase Current,” read at a 
meeting of Canadian Civil Engineers, Armstrong assumed 
3°5 lb. at the motor driving wheels, or approximately the 
same as the consumption just cited for Plancher system 
compound locomotives at rail contact. Up to this point 
of contact with the rail the power developed by central 
station plant, or by self-propelling locomotive, is the 
neasure of motor efficiency on rail. 

_ The resistance of air, and of the locomotor and locomo- 
tive themselves is, in each case, omitted. Experience 
has yet to show that the internal resistance of a heavy 
locomotor is not greater than that of a balanced com- 
pound locomotive, of the same weight and wheel base, 
having only two valves and mechanisms for four cylinders. 
The tests of the locomotors in the Simplon Tunnel, which 
Pa, stationary on the grades, appears to substantiate 

nis. 

The coal consumption given for the locomotives named 
refers to Cardiff slack and briquettes of the same material 
having respective calorific values of 7400 and 8000 calories 
per kilogramme of fuel. 

This cannot be termed a good coal, not for its calorific 
value, but for the very uneconomical size of the fuel, 
which is carried in considerable quantity unconsumed, or 
‘mpartially consumed, into the smoke-box and into the 
air, the latter being unpleasantly noticeable, for it is 
sprinkled over the train during and‘after firing; and 
the smoke-box residues are of sufficient fuel value as to 


= 0°913 motor efficiency, or 


= 0°60 total locomotive efficiency. 





be given to the railway men as perquisites. The fuel 


tinental climate—might, in the course of a single year of | value thus lost by reason of its small size is important. 


In France that which is caught in the smoke-box suffices 
to keep several stationary boiler furnaces in fuel. The 
important fact to be retained is that, if the locomotives 
named burned coal as supplied -to- our Great Western 
locomotives, the fuel consumption would be considerably 
reduced. The evaporative power of the coals indicated 
was in the one case between 7 |b. and 81b., and with the 
other it would be 10]b. Assuming, then, the use of good 
lump coal with the steam production greater by 20 per 
cent. for the same weight of coal, and we have, as the 
practically possible consumption per horse-power 
developed at rail contact by the locomotives named, 
2°34lb. Such figures have been realised by these same 
locomotives on the ordinary fuel, but only as the result 
of individual runs in ordinary service, and not as an 
average with the inferior coal employed. These figures 
show that in practice locomotives can and do hold their 
own against fixed steam plants on the basis of power 
produced at rail contact per weight of fuel expended. 

An advantage claimed for electric traction is that the 
motor trucks or locomotors represent less dead weight 
than locomotives of the same tractive effort. They are, 
as a matter of fact, only as heavy as locomotives without 
their tenders. It is useless to make them lighter than 
this, for already the defect revealed in steam locomotives 
for heavy work, or for steep inclines, is want of adhesion 
under adverse conditions of the rail. But when a loco- 
motive carries coal or water on its own frames, the 
advantage of-the locomotor in this respect vanishes. 
Locomotors that are not heavy enough for the trains 
must be run in pairs. Despite all the statements as to 
what. Italian locomotors are built to do, it cannot be 
proved that there exists, up to this moment, one motor 
on Italian soil able to haul as many times its own weight, 
at the same speeds and on the same gradients, as the 
new “ Plancher” type compound locomotives. Practice is, 
in fact, somewhat different to statements on paper. In 
the proposal made during the past summer for the con- 
tract, by tenders from all great electrical corporations 
to “electrify” the old Giovi line near Genova, 
the electromotors suggested were to be of 75 tons weight 
on five axles and able in double traction to haul trains of 
from 325 to 3880 tons up the incline of 1 in 28— 
between the town of Pontedecimo and village of Busalla 
—at the unusual speed of 28 miles per hour. Thus, the 
weight of motors, 150 tons, to weight of train would be 
1 to 24 tons, and this, even if realised in actual practice, 
would not be so remarkable as compared with good 
locomotives. Standing, watch in hand, on the high level 
Ronco line adjoining, it is easily possible to check the 
actual speeds here over a visible stretch of 1 kilom. in 
length, in the open at Mignanego. 

The application of electric transport to the old Giovi 
line is certainly the most interesting that could be made 
in Italy by reason of the difficult grading of this railway. 
The results, whatever they may be, obtained by this 
system will—for establishing technical data of any value 
—have to be compared not with those obtained from the 
very antiquated locomotives which have until now been 
thought quite good enough for the services of the Giovi, 
but with taose given by thoroughly modern locomotives 
such as are -just to be placed on the main line from 
Firenze to Bologna, where the combined planimetric and 
altimetric resistances of the line, between Pistoja and 
Pracchia, are equally difficult as the Giovi. In this case 
the engines are ten-coupled four-cylinder compounds of 
13 tons tractive effort carrying their own coal and weigh- 
ing, in average load condition, rather less than the ten- 
wheeled electromotors suggested for the Giovi, and built, 
according to the only deductions possible, for half the 
price of the electromotors. It may be added here that 
on October 27th, 1906, the Italian State Railways 
Administration selected that tender for contract of the 
Giovi line electrification submitted by the Westinghouse 
Company. 

In comparing first costs for self-operating steam loco- 
motives on one hand, we have, on the other side, to 
reckon :—(1) Central stations; (2) sub-stations; (8) line 
equipment ; and (4) locomotors. 

The Valtellina locomotors—trucks designed by G. Zara 
(Adriatic Railways) and built by the Hungarian State 
Railroads Works at Budapest, with motors by Ganz— 
cost about 2f. per kilo., or 137,000 lire (£5500) for each 
locomotor. The theoretical tractive effort is six tons. 

The new locomotors made by Brown-Boveri which at 
present are used to take the trains through the tunnel of 
the Simplon cost, each one, 132,000f., or £5280. The 
tunnel line is fairly level, but on the incline of 1 in 40, 
outside, two motors, aggregating a cost of £10,560, would 
have to be employed. In fact, 18 or 20 tons tractive 
effort is none too much for such inclines with very heavy, 
fast passenger trains, and one tank locomotive—articu- 
lated—could be built for such heavy work at half the 
price of locomotors. 

It is to be recollected by those scientists who compare 
the two systems on this narrow basis—locomotor or 
locomotive — that locomotors have no power -of their 
own, and this may be emphasised when, from any cause 
—on a level or on the steep side of a mountain—the 
current fails, they being but a link, and that a heavy and 
most costly one, in the system of central station haulage, 
or, as the lecturer at the Milan Congress quoted, as the 
remark made to him by M. Baudry,’of the Paris, Lyons 
and Mediterranean, at the Paris—1900—Congress regard- 
ing some arrangement he had suggested for locomotors: 
— Ils ne seront que des trucs.” 








THE TYNE AS AN INDUSTRIAL CENTRE. 


A PAMPHLET has recently been compiled and circulated by 
the Tyne Improvement Commission which deals with the 
advantages. that Tyneside holds out to manufacturers who 
are seeking a position for works. There is much in this 
little booklet which is of interest. It is claimed that, of all 





the industrial centres in Great Britain, none offer better all- 
round inducements to manufacturers than does the Tyne 
district. It forms the outlet for an annual shipment of no 
less than 16,000,000 tons of coal. Quite within living 
memory: there were only 7ft. of water over..the..barof_the 
Tyne at low water. Now-a-days there is a depth approach- 
ing 25ft. at low water, and this is shortly to be increased to 
about 30ft., so that vessels of the largest class may enter or 
leave the port at almost any state of the tide. In this con- 
nection it is interesting to note that the following may be 
taken as fairly approximating to the present depths in the 
channel of the river at high water of ordinary spring tides. 
From the sea to the Albert Edward, Tyne, and Northumber- 
land docks the depth is about 40ft., which is shortly to be 
increased. From the docks to Scotswood Railway Bridge the 
depth is about 33ft., while from this point to a little above 
Newburn Bridge the depth is some 27ft. It is pointed out 
that the river Tyne is the only port of refuge on the East 
Coast between the Humber and the Forth, and that the two 
stone piers at the north and south entrances to the harbour, 
which are 2950ft. and 5150ft. long respectively, afford good 
protection to shipping. For a distance of nearly 19 miles 
westward from the sea the river is navigable by large 
steamers, which trade to and from all parts of the world from 
and to the docks and coal shipping staithes belonging to the 
Tyne Improvement Commissioners and the North-Eastern 
Railway Company, in addition to the staithes belonging to 
private colliery companies, and the numerous privately-owned 
wharves and jetties which abound along the banks of the 








river. 

The number of industries which are at present carried on on 
the shores of this busy waterway is great and varied, as will be 
observed from the following list :—Shipbuilding and repair- 
ing, chemical and cement manufacture, ordnance, lead, 
brick, paint and colour, chemical manure, and creosoting 
works, iron and steel manufacture, engineering and boiler 
shops, timber yards and saw mills, blast furnaces, hemp and 
wire rope works, grindstone manufacture, potteries, &c. To 
these should, of course, be added the manufacture of steam 
turbines and of locomotives. 

To and from the docks and staithes pass annually for load- 
ing and discharging, repairs, or other purposes, some 29,000 
vessels, of a total net registered tonnage of 21,800,000. This 
represents the passage of about 80 sea-going vesséls daily. 
This number is further increased by a nearly constant stream 
of steam and sailing fishing boats, steam tugs, wherries, and 
lighters. 

The Albert Edward Dock, which has been mentioned 
above, is 22}acresinextent. It is situated near the mouth of 
the river, and is equipped with steam and hydraulic cranes, 
a jetty warehouse, and other storage accommodation. The 
Northumberland Dock is 50 acres in area, and is also well 
equipped with loading and discharging machinery, storage, 
&c. These two docks belong to the Tyne Improvement Com- 
missioners. The Tyne Dock belongs to the North-Eastern 
Railway Company. It has a water area of 50 acres, 
exclusive of its timber ponds. Its tidal basin is 10 acres in 
area. It also is situated near the entrance of the river, and 
has 38 steam and hydraulic cranes, with 14 warehouses and 
sheds. In addition, the space available for the storage of 
timber amounts to 215 acres. The timber pond at the 
Jarrow Slake belongs to the Improvement Commissioners, 
and is 76 acres in area, while the acreage of the pond at the 
North-Eastern Railway Company’s Tyne Dock is 35. 

The pamphlet goes on to describe the wharf accommoda- 
tion, the dry docks, the ferries, towage, pilotage along the 
river, and the railway passenger and g services, and 
adjoined there is an excellent map of the Tyne to a scale of 
2in. to one mile. 

The whole forms an eloquent testimony to the far- 
sightedness of the Commissioners and to the good work they 
have done for the river under their charge. It also bears 
witness to the forward policy which has always characterised 
the North-Eastern Railway Company. 








Tue RoyaL SANITARY INSTITUTE.—A sessional meeting of the 
Institute will be held at the Parkes Museum on Saturday, March 
2nd, at 11 a.m., when a discussion will take place on ‘‘ The Bac- 
terial Treatmeut of Sewage, with Special Reference to the Biolysis 
of. Organic Nitrogen.” To be opened by W. D. Scott-Moncrieff. 
The chair will be taken at 11 a.m. by Colonel J. Lane Notter, 
M.A., M.D., R.A.M.C., chairman of the Council of the Institute. 
In the afternoon a visit will be made to the Staines sewage outfall 
works at Ashford. 


BRIDGING THE GOLDEN Horn.—The Sultan of Turkey has just 
issued an Irade giving a German firm an order to build a new 
bridge across the Golden Horn. The present bridge could not be 
built on pillars owing to the immense cost of such work, and it is 
a shipping bridge. The projected bridge is to be also on similar 
lines, as the ground on cither side of the water lies so much below 
the sea-level; thus, on the Galata side the land lies 544 yards 
below the sea-level, while on the Stamboul side it lies as much as 
76} yards below. The projected bridge is to be 511} yards long 
and 21 yards in width, of which 13$ yards will be the carriage- 
way and 3} yards will be for foot passengers on either side, and 
the opening by bascules in the middle of the bridge will be 59 yards 
wide, so that the biggest vessels will be able to pass through the 
bridge. The opening and closing of the bridge will be worked by 
machinery, and there will be also two smaller openings, each of 
134 yards width and 6} yards clear space overhead for small craft 
and river steamers, and at each end of the bridge there will be an 
opening of the same width, but lower, for the use of barges. The 
local steamers will call at platforms running parallel to the bridge. 
The estimated cost of the bridge is £185,000, and the stipulated 
time for its completion is two years. The United Augsburg and 
Niiremberg Machine Works has been thirteen years in securing 
this order. 


SHart Repair at SeA.—When on a voyage from Glasgow to 
Newport News, several weeks ago, the Donaldson liner Hestia 
broke her thrust shaft. Mr. Angus A. Urquhart, chief engineer, 
has furnished tw the last monthiy report of the Marine Engineers 
Association some interesting particulars as to how repairs were 
effected, and the machinery made good for the return to Glasgow. 
The thrust shaft, he says, was 21ft. long, collars 22}in. diameter, 
and body of shaft 13}in. diameter, and thickness of collars 3in. 
The shaft was completely broken, and was repaired by drilling 
three 1gin. holes in collars and recessing, one collar to receive the 
heads of the bolts so as to clear the thrust web. After fitting 
the 18in bolts in the collars three keys were also fitted on thé 6dge of 
the collar, two of them l4in. by Sin. by 1gin., one—made from the 
shank of a 3}in. spanner—being l4in. long and gin. thick. 
Securing the shaft—which took forty-eight hours—and drilling the 
holes and cutting key-seat was accomplished under very trying 
circumstances. A furious gale was raging, and the ship drifted 
256 miles in’ five days. When anchors were dropped outside 
Loop Head, Ireland, the repairs were completed, and the vessel 
steamed to Greenock, en route for Glasgow, a distance of 367 miles, 





which was accomplishnd in 47 hours 21 minutes, 
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ELECTRIFYING THE NEW YORK CENTRAL RAILROAD 


Fig. 3—TURBINE ROOM, 





PORT NORRIS POWER STATION 











Fig. 5—KING’S BRIDGE SUB-STATION 


TRANSIT FACILITIES IN NEW YORK. 
No. IIl.* 


Tue Grand Central Station in New York is being re- 
constructed, and the new one will consist of two tiers. 
The upper one will be for the express and main line work, 
and will be 15ft. below the street level. The lower floor, 
20ft. below the express floor, will be for the suburban 
work. Whilst the express lines will terminate with 
buffers, as is customary, the suburban roads will be con- 
tinued into a loop, so that the trains, after being unloaded, 
will pass round and come to another platform ready to be 
loaded up again for a fresh journey. The lowest depth 
from the street level will be S8Oft., and there will be three 
subway connections to the Interborough Railway—the 
Subway—which passes under Forty-second-street, upon 
which street the Grand Central Station faces. 

From Fig. 8 will be gathered a fair idea of what the 
original terminal was like. The high building in the 
background in the centre is the Belmont Hotel, and in 
in front of it, with a clock-tower on the left, are the 
station buildings. The existing terminal covers an area 
of 23°24 acres, and there is standing room for 214 cars in 


the station and 125 in the yard. There are nineteen | 


platforms in the station. 

Fig. 9 is reproduced from a photographic view of 
the district, on which has been sketched a drawing of the 
new buildings as they will be when completed. Judging 
from the plans of the works, this is no imaginary picture. 
The station buildings proper are in the centre, and they 
extend from Forty-second-street to Forty-fifth-street, 
a distance of about 750ft. The view is taken from the 
Forty-fifth or north side. The station buildings at the 
street level are open in the centre, so as to give light to 
the express platforms. The north, east, and west sides 
are devoted to baggage purposes. On Forty-second- 
street, on the extreme south, is the cab drive and entrance. 
In the entrance hall is the ticket lobby, and beyond that, 
and nearer the station, is a gallery with two sets of 
steps to the express platform. The remainder of the 
floor space is devoted to an opening over the con- 
course of the express platform. Immediately west 
of the station buildings is the cab-stand, and out- 
side that is Vanderbilt-avenue. On the east side of the 
station buildings is Depew-place, of which that part outside 
the baggage room is devoted to space for mail and 
baggage wagons. The large building on the extreme left 
is for office purposes. At the street level the whole of the 


ow 





* No. Il. appeared February 8th. 





floor is given over to the post-office. The wide avenue 
leading from the station buildings in a northerly direction 
is Park-avenue Extension. This extends as far as Fiftieth- 
street, whence the present open space continues. For 
the time being there is no means of communication 
between Madison and Lexington-avenues across Park- 
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Fig. 7—NEW YORK RAILROADS 


avenue between Forty-second and Forty-seventh-street, 
except two foot-bridges, but in connection with these new 
works through communication will be provided at the 
end of every block, and each street will be continuous. 


| This was part of the agreement with the city authorities. 


| lifts from the express station. 
| that the trains are reversed by means of a loop which, 
| some day, may be connected with the Interborough Rail- 
| way. On leaving the suburban station the lines rise by 


| express roads, which is reached at Fifty-third-street. 


‘Fig. 6—-LINE WIRE TRANSMISSION 


Under the street level is the express station, which is 
approached by steps from the street level floor, and where 
there are waiting, refreshment, and dining-rooms. The 
concourse of this floor will be 160ft. wide and 470ft. long. 
| Its dome will be 150ft. above thé express floor level. 
There will be twenty-one platform lines, varying in length 
from 700ft. to 1480ft., and the total area covered by the 
express platforms, lines, and buildings will be 39 acres. 
The suburban station is under the central portion of the 
express station. It is approached by an incline, steps, and 
It has already been said 


a gradual incline until they come to the level of the 
To 
give communication with the suburban station there are 
two lines of way on each side of the express tracks. On 
the suburban level there will be 22 acres occupied by the 
roads, &c., and on the whole of the works there will be 
| 25 miles of track, with a cavacity for 1200 cars. Hight 
acres will be covered by the station buildings proper, and 
there will be 15 acres of new street viaducts over the 
tracks, approximating to 8700 lineal feet ‘One hundred 
thousand tons of steel will be used on the work, 260,000 
cubic yards of concrete, and there will be three million 
| cubic yards of excavation. 
| In Fig. 10 is a view of the east side of the new terminal 
looking north. On the right is Lexington-avenue, and the 
wooden bridge in the foreground is Forty-fifth-street. 
| Upon the steel work being erected south of that street, 
, and on which the cranes are working, will be constructed 
the post-office and other office buildings seen on the 
| extreme left of Fig. 9. The white building seen in the 
| distance on the left is sub-station No. 1,’the corner of 
' which is seen in Fig. 11, which is a view of the same yard 
but looking south. It might have been remarked earlier 
that the suburban station will not cover the same area as 
the express station, but will be under the central portion, 
| and actually will be where the existing station stands. 
| Consequently the east side of the express station—that 
| now being illustrated—will have to be opened first. Then 
| the present station will be pulled down, and the new one 
|of two stories will be erected. On the right, then, of 
Fig. 11 willbe noticed the excavation for the low-level 
station, and the steel work will be the floor of the express 
station. In Fig. 18 is a view of the excavation near 
| Fiftieth-street. The foot-bridge in the foreground passes 
| at the back of the sub-station just referred to. It is at 
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RECONSTRUCTING THE GRAND CENTRAL STATION, NEW YORK 











Fig. 8 GRAND CENTRAL STATION BEFORE THE ALTERATIONS 
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Fig. 9—GRAND CENTRAL STATION AFTER COMPLETION 
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Fig. 12—TYPICAL PIPE CONDUIT 


this point that the suburban lines emerge into daylight 
and commence to rise to the express level. On the left 
are the existing main lines, and on the right the com- 
m «cement of the private property that comes between 
the railway and Lexington-avenue. Park-avenue Tunnel 
commences at Fifty-seventh-street, at which point the 
four lines that pass through the tunnel fan out into ten 
roads, which, reading from the west, are two arrival roads 
for the suburban station, three arrival roads for the 
express station, three departure lines for the express 
station, and two departure roads for the suburban. 
Trains have hitherto run from the Grand Central Station 
on the left hand road, but this has been altered to right- 
hand running. 

In addition to the reconstructed Grand Central Station 
there are to be five other new stations in the initial 
electric zone. Particular attention has been paid to the 
architectural merits of these erections. 

The Bronx station will be a very fine building, second 
only in size and importance to that at the Grand Central. 
Its importance will be understood from the map in Fig. 7. 























Fig. 11—-GRAND CENTRAL YARD—EAST SIDE, LOOKING SOUTH 





Fig. 13— 


Not only will this station be a junction for three branches 
of the New York Central, but the line at this point passes 
over the existing subway line, and two proposed subway 
lines will pass here too. Bronx station will, therefore, | 
be a great point of exchange, not only for all parts of the | 
city, but for the outside territories. 

Between this point—Mott Haven or the Bronx—and | 
Spuyten Duyvil there will be five level crossings elimi- | 
nated. The number of grade crossings eliminated in the | 
initial zone, including the new streets over bridges at the | 
Grand Central terminal, will be thirty-three, and on the | 
whole work there will be fifty-five. In the electric zone, | 
when fully completed, there will be twenty-three new | 
stations. The main line will be shortened 4013ft. by | 
improvement in alignment, and the reduction of curvature 
amounts to 345 deg.— nearly a full circle. ‘There will be | 
75 new miles of main track, 43 of yard track, and 8 of 
passing track, a total of 126 miles. 

The signalling will be carried out by the General Rail- | 
way Signal Company. In the initial zone there will be | 








—————— 


SAW; 





EXCAVATION FOR SUBURBAN LINES 


The points and signals will be operated on the Signal 
Company’s all-electric system. Automatic signals will be 
employed between the signal-boxes, and there will be 
204 blocks. In the complete zone there will be fifty-one 
signal-boxes, containing a total of 1705 levers, and there 
will be 564 blocks. 

In Toe Encrineer of April 27th last the power-houses 
were described. There are two of these—one at Port 
Morris, on the East River, and the other is at Yonkers, 
on the Hudson. These being cross-connected will be 
capable of generating 60,000 kilowatts. They will 
eventually contain twelve 7000 horse-power (5000-kilo- 
watts) turbo-generators and forty-eight water-tube boilers 
of 625 horse-power, but for the initial installation there will 
be eight gene: tors and thirty-two boilers. Fig.3shows the 
turbine room at the Port Morris station. On reference 
to the details of the construction of the power-houses 
given in THE ENGINEER for April 27th last, it will be seen 
that the boiler-house and engine-room is to the right of 
the turbine-room. In the entire electric zone there will 


eighteen signal-boxes, containing a total of 668 levers. | be eight sub-stations, distributed as shown in Fig. 2 (Tue 
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ENG1NEER of the 8th inst.). In Figs. 4 and 5 are illus- 
trated interior and exterior views of the sub-station at 
King’s Bridge. The area of the main floor of this building 
—which is a sample of the other seven—is 3845 square 
feet. This station is provided with three 1000-kilowatt 
rotary converters for the initial installation, and will have 
five when the whole of the work is ready. For the initial 
work the sub-station at the Grand Central station will 
have three 1500-kilowatt transformers and five for the 
completed installation. That at Mott Haven will be the 
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Fig. 14 POLE FOR TRANSMISSION LINE 


same. The other five sub-stations will be of the same | 
capacity as that at King’s Bridge, except that the one at | 
Yonkers will only have three converters in the final stage, | 
but they will each be of 1500 kilowatts. For the initial | 
stage the total normal rotary capacity will be 15,000 kilo- | 
watts, the momentary capacity of the storage batteries | 
will be 22,342 kilowatts, and the hourly capacity of the | 
storage batteries will be 7446 kilowatts. For the com- | 
plete installation the normal rotary capacity will be | 
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27,000 kilowatts, the momentary capacity of the storage 
batteries will be 37,786 kilowatts, and the hourly capacity 
of the storage batteries will be 12,595 kilowatts. 
Underground transmission is only used in closely popu- 
lated districts, such as from the Grand Central station 


‘for nine miles out on the Harlem division and from the 


Port Morris power-house to where it joins the Hudson 
division. The total length of line where conduits are used 
is 12 miles, and there will be 16 miles eventually. Fig. 12 
gives a view of a typical pipe conduit. Fig. 6 illustrates 
a typical line of wire, and it also shows the third rail in 
position. The advantages afforded by the suspended rail 
will be appreciated. Details of the construction of the poles 
for the transmission wires are given in Fig 14. These poles 
are fixed 150ft. apart, and the wires are given a sag of 30in. 
When the work is completed there will be 97 miles of 
cable in conduits and 344 miles of cable on 46 miles of 
poles. The approximate weight of the copper used for 
transmission is three million pounds. There will be three 
cable houses similar to those illustrated in our notice last 
April, twenty-six circuit-breaker houses, and 383 
splicing chambers. 

The third rail weighs 70]b. per yard, and when the 
work is completed there will be 285 miles of third rail. 
At level crossings and other points where there are diffi- 
culties in the way of the provision of third rails, over- 
head construction is employed, and there will be five 
miles of overhead construction. The number of switches 
provided with working conductors is 450. There will be 
37,000 lineal feet of jumpers and 136,000 bonds in the 
running track. 


We desire to express our indebtedness to Mr. Wilgus, | 
one of the Vice-presidents of the New York Central Rail- | 


road, for the photographs here reproduced. 








BEAM BENDING ROLLS. 


Bar straightening and beam bending machines in ship- 
yards, and in bridge and roof works, have up till the present 


mostly been of the reciprocating push or squeezing descrip- | 
tion to which many disadvantages, more or less serious, | 


attach. For the better part of eighteen months a bar 


straightening and bending machine designed to straighten | 
and curve the various sections of steel or iron used in ship | 


construction, bridge building, &c., by means of rollers has 
been used in the works of William Beardmore and Co., 
Dalmuir, accomplishing highly satisfactory work in connec- 
tion with the heaviest as well as the lightest class of material 
involved in both naval and mercantile ships. 


This is Arthur’s patented roller bending machine, of which | 

a number are now at work, and of which we herewith give an | 
illustration. The inventor is Mr. Nicol 8. Arthur, of Glasgow, | 
whose name is well known in connection with the frame | 
| bevelling machine so extensively in use in the shipyards of 
| this country and abroad. 
| new type of bending machine. are the fairness with which | 


The advantages claimed for the 


E 


unsightly——in the curve. Moreover, the edge of the bar is 

apt to be indented with the sharp face of the squeezer. In 
| the Arthur bender, on the other hand, the rollers produce a 

fair curve, as every inch of the bar is subject to the same 
pressure. 

From our illustration herewith, which is from a photo- 
graph of the machine in the Beardmore establishment, 
operating upon a pection of a 12in. beam, it will be 
gathered that it consists of a strong entablature having 
three projecting vertical cast steel rollers, carried on 
strong forged steel spindles. The work is bent between the 
back rollers—those on the left-hand side—and the front or 
bending roller—that on the right-hand side. The latter has 

| fixed bearings, and the two back rollers have a radial adjust- 
ment to suit the various depths of angles, beams, &c., being 
treated. The rollers have bottom flanges slightly above the 
table level, upon which are fitted cast steel sleeves, vertically 
adjustable by screws and hand wheels, by which they can be 
lowered close to the roller flanges, or raised to form recesses 
for receiving any given thickness of beam flange. The action 
which adjusts the back rollers for deeper beams, &c , also 
increases the distance between the centres of these rollers in 
the correct proportion for the depth of section being treated. 
By the arangement of gearing all the rollers are concurrently 
| driven, which ensures an absolute feed. The two back rollers, 
with their spindles, are carried in quadrant links made of 
steel, with steel tension links for their adjustment. This is 
effected by a square-threaded screw carrying a nut block, 
operated by hand wheel or by a motor at the end of the 
machine, the rollers being quickly adjusted to their work 
whilst running and bending. The roller spindles run in 
broad gun-metal bearings, and the other spindles are also 
fitted with,’gun-metal bushes, adjustable where practicable. 
Two horizontal‘ rollers are provided, one on each side of the 
machine, and adjustable vertically, for carrying, controlling, 
and straightening the vertical flange of the bar being operated 
upon. To prevent the bar twisting, buckling, or travelling 
out of line, the edges are made to run in a groove, formed 
by the space already described between the sleeves and the 
bottom lip of the rollers. The sleeves can also be used to 
grip the edge of thelighter bars, so as further to ensure proper 
feed through the machine. 

These machines can be supplied with an electric motor, 
coupled direct for,driving, or they may be fitted with fast and 
loose pulleys for open and cross belts, with belt gear for stop- 
ping, starting, or reversing, and with hand wheels for adjust- 
ing bending rollers. The machine at Beardmore’s yard did 
highly satisfactory work on the heavy deck beams of the 
battleship Agamemnon, and in the works of another firm a 
series of severe tests were made, from which the firm are able 
| to certify that the machine is capable of doing much work 

cold which at present requires to be heated. With the 
machine in question a ship’s frame was bent to the midship 
bilge curve, and the requisite camber was given to heavy 
| deck beams of bulb-angle and bulb-tee section, the flanges 
| being perfectly free from twist or buckling. The latest 
machines, which are now made by Smith Brothers and Co., 
Kinning Park, Glasgow, are designed so that all wheel and 
| other gearing is below the level of the table top, thus leaving 
| a completely c'ear surface for dealing with all work to be 
curved or straightened. 


bending and straightening is effected, the expedition and | 


ease with which the work is accomplished, and the greater | 
range of curvature possible by the machine without the need | 

| of any ‘‘ furnacing’’ of the material being operated on. 
The reciprocating squeezer machinesat present mostly in use | 
do not set the bars to a fair curve, and fail to prevent the | 
edges of the bars from buckling and twisting, and they must | 


operate on each flange of the bar separately. The work they 
can undertake is limited to bars bent to large radii, such as 
ships’ deck beams, bars which must be curved to smaller 
radii requiring to be heated in a furnace. The reciprocating 
motion of these machines entails much loss of time between 
the squeezes, while the bars also require to be pushed through 
the machine by manual labour, and they receive an impres- 
sion only at intervals, which causes flat parts—more or less 








A new British South Polar expedition will leave this 
country in October under the command of Mr. E. H. Shackleton. 
| The expsdition will proceed to New Zealand, and thence to the 
| winter quarters of the Discovery, where the shore party will be 
| landed, the vessel returning to Lyttelton to avoid the risk of being 
| frozen. In the following year she wi:l return to pick up the ex- 

plorers. Besides dogs and Siberian ponies for sledge travelling 
| over the ice, a new feature will be the use of a motor car, suitable 
| for an ice surface, which is being built by the Arrol-Johnstone 
| Company, of Paisley. Similar expeditions are now being fitted 
| out by other nations. 
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RAILWAY MATTERS. 


Tur death is announced from New York of Mr. Walter, 
chairman of the Seaboard Air Line. 


Tae Governor of Michigan in a recent message to the 
Legislature advocates State supervision of electric railways. 


Ir is reported that tbe railroad from Osaka to Vaka- 
yama, in Japan, which is 40 miles in length, is to be worked by 
electricity instead of steam as at present. 


Tur RussiamGovernment have agreed with the Chinese 
Eastern Railroad Company that the latter shall work the Ussuri 
Railroad, built as the eastern section of the Siberian Railroad, 
until 1931. 


Tue Victorian Government have under consideration 
the electrification of their steam suburban railway system. The 
first line to. be converted to electric traction will probably be that 
from Melbourne to St. Kilda, in order to make the service electric 
from Melbourne to Brighton. 


Sorew spikes are being tried on the Pennsylvania 
railroads. A steel helix is placed in a threaded hole bored in the 
tie for each spike, and then the spike is screwed in, and its thread 
cuts into the wood between the steel helix. Flat tie plates with- 
out claws and 100 Ib, rails are used. 


As the outcome of practical tests with a view to the 
electrification of the Swedish railroad system the Government are 
building at the Falls of Gullspang a large electrical station, capable 
of producing 150,000 horse-power. The step is expected to result 
in reducing by 1,500,000 kroner annually the amount of money 
spent on British and other coal. 


Tue refusal of the Union Pacific and North-Western 
tailway Companies to make any special rates for troops and equip- 
ment passing over their lines en route to or from the Philippines 
is entirely justified, says the Avmy and Navy Journal, by the new 
law forbidding discriminations ia freight or passenger rates on 
roads engaged in inter-State traffic. 


At the recent meeting of the London, Brighton and 
South Coast Railway Company, the chairman—Lord Cottesloe 
said that it was fortunate that the electrification of the South 
London Railway between London Bridge and Victoria had been 
undertaken. This work was proceeding so satisfactorily as to 
afford a prospect of the experimental working being commenced 
early next year. 

Tue Great Western Railway had expended £481,07: 
on steamboats up to the end of last year, and had accumulated a 
depreciation and insurance fand on steamboats of £341,452. The 
directors state that the turbine steamers placed on the service to 
Ireland vid Fishguard and Rosslare are in all respects satisfactory, 
and that the service in its initiation has already developed a trattic 
beyond that which was anticipated. 


Ir is stated that the Russian authorities- seriously con- 
template building a railroad from the present eastern termiaus of 
the Siberian Railroad at Srjetensk down the Amoor to Chabarovsk, 
the northern terminus of the-Ussuri Railroad to Vladivostok, which 
was the route originally planned for the Siberian Railroad, and 
which was abandoned when the much more direct route of the 
Chinese Eastern Railroad was secured. 


I¢ is reported from Japan that the Southern Manchuria 
Railway Company is to build an extensive system of railroads in 
Southern Manchuria, with a principal seaboard terminus at Dalny. 
These lines will cost about 10,000,000 dols., half of which the 
Japanese Government have subscribed, the other half being fur- 
nished by Japanese and Ciuinese bankers. Narrow gauge lines are 
to be made standard gauge, and coal mines developed. 


Tue Board of Trade have recently confirmed the 
County of Middlesex Light Railways (Extension and Lands) Order, 
1907, authorising the construction of a light railway in the parish 
of Wembley, in the county of Middlesex—being an extension of 
the light railways authorised by the County of Middlesex Light 
Railways Order, 1903—and the taking of lands for widening roads 
on which the said light railways will be laid in the parishes of 
Hendon, of Southgate, and of Edmonton. 


THe Bulletin Commercial states that it has been 
decided to devote 35,000,000f.—about £1,400,000—of the loan of 
95,000,000f. recently contracted by the Servian Government to 
inprovements of the railway system ; these include the construc- 
tion of various new lines—0-76 metre gauge—within the term of 
three years, the purchase of rolling stock and the extension of 
existing stations. It is also proposed to spend 46,000,000f.— 
about £1,840,000—on the purchase of quick-firing guns and other 
war materials. 


Ir is reported that steps are being taken to obtain 
authority to adopt electric traction on the Birkenhead and 
Chester Joint Railway, about 15 miles in length. A Bill is being 
promoted to confer further powers upon the London and North- 
Western Railway Company in relation to its own undertaking, 
and upon that company in conjunction with the Great Western 
Railway Company, in relation to their joint undertaking, for 
enabling the companies to work their railways by electric power and 
for other purposes, 


It is announced that the steel cars for the Hudson 
Co npanies™ tunnels will contain a number of novel features. 
Posts extending from floor to roof will be used instead of straps, 
and the cars will have double doors at the centre as well as end 
doors, The centre doors will be operated pneumatically. The 
floors will be of cement in which will be embedded carborundum 
to prevent slipping. The station at Cortlandt-street will contain 
five tracks, and separate platforms will be used for receiving and 
discharging passengers. 


Tue January number of the Journal of the British 
Chamber of Commerce of Egypt contains a table showing that 
during the Jast three years more than half of the contracts made 
by. the Departments of Finance and of Railways were secured by 
British firms. The contracts were considerable, and were chiefly 
for locomotives, goods wagons, rails, signal apparatus, telegraph 
syaenetes, &e. The figures given for the years 1903, 1904, and 
1905 respectively were in £E, equivalent to £1 0s. 6d., as follows :— 
United Kingdom, 334,625, 494,460, 450.000; Belgium, 112,409, 
164,915, 215,300 ; France, 1116, 48,000, 20,000 ; Germany, 33,285, 
29,711, 86,400; Norway and Sweden, ——, 4700, 2887; other 
countries, 85,536, 61,249, 57,100, making a total of £E566,971 
for’ 1903, and of £E803,035 and £E831,687 for 1904 and 1905 
respectively. 

AN energetic movement, initiated by Sir Howard 
Vincent and the Sheffield Chamber of Commerce, with a view 
to obtaining improved facilities for travelling between Sheffield and 
London, resulted in an important conference at Sheffield on the 
12th inst. A special meeting of the Council of the Chamber was 
held, and it was attended by the general managers of the three 
railway companies serving Sheffield—Mr. S. Fay, Great Central ; 
Mr. W. Guy Granel, Midland; and Mr. Oliver Bury, Great 
Northern. e chief points dealt with were—(1) The issue of a 
return day ticket between Sheffield and London at reduced fares ; 
(2) the issue of week-end return tickets at reduced fares ; and (3) 
the desirability of making such return, week-end, and season 
tickets interchangeable on 10 all the three systems. The railway 
managers promised to bring the arguments advanced b-fore their 
respective directors, and the companies will send a definite reply to 
the Sheffield Chamber in due course, 








NOTES AND MEMORANDA. 


TxE motor used by M. Santos Dumont in his recent 
successful attempt to fly with an aéroplane weighed slightly over 
2 lb. per horse-power. 


Noise trials, over granite setts, will precede the 1000 
miles endurance trial for devices in the Automobile Club’s side-slip 
and skid prevention competition. 


A NEW carriage for the Maxim machine gun, in a 
leather case on a limbered wagon, is under consideration. It has 
been sent for trial to the Experimental Committee. 


Severat big nuggets of gold have recently been dis- 
covered at Poseidon Rush, near Taraguella, Australia. Two were 
unearthed weighing respectively 373 oz. and 967 oz. 


AccorpDinG to the Engineering and Mining Journal, 
Japan, until recently, held sixth rank among the copper-produc- 
ing countries of the world, but she has risen to fourth place, with 
- “~_ of copper equal to 5 per cent. of the total production of 
the world. 


Near.y 60 per cent. of the entire coal output of Ohio 
is machine mined. The output of Kentucky shows the second 
highest percentage of machine-mined coal, while North Dakota, 
Pennsylvania, Montana, Indiana, and West Virginia follow in the 
order named, . ; 


For some years the elevated railroad in Berlin has 
employed automatic ticket-vending machines, and as the price of 
a certain ticket is not even with any German coin, the machine is 
arranged so that when the proper coin is inserted it delivers the 
ticket and a pfennig change. 


An interesting innovation in coal-mining practice is 
reported, says Nature, from the United States, where at a colliery 
at Shamokin, Pennsylvania, concrete has been substituted for mine 
timbering. A plant for the manufacture of these cement props is 
in course of erection at Trevo: ton. 


In a setof experiments just completed by Dr. Reibmayr, 
it was found, testing electric glow lamps as well as incandescent 
gas burners, that the illumination when the light is first directed 
to the ceiling, and then reflected downwards, is about 31 per cent. 
less than when the same amount of light is directed downwards 
from close to the ceiling. 

AccorDING to Engineering News, the Brooklyn Rapid 
Transit Company is about to construct a 150,000 horse-power 
plant, which, it is stated, will be the largest power-house in the 
world, The structure will be ten storeys high, and will cost about 
5,500,000 dols. The station now in operation at this point con- 
tains four turbines, from which about 50,000 horse-power is 
obtained. ; 


THE Electric Supply Committee of the Birmingham 
City Council had under consideration at their meeting on Wednes- 
day the draft of a fteport to be presented to the Council. This 
report will contain a recommendation that the committee should 
be authorised to borrow a further sum of £70,000 or £80.000 for 
various purposes, and principally for the laying of additional 
service mains, 


THE use of special steels for rivets has been the sub- 
ject of a communication to the Paris Academy of Sciences by M. G. 
Charpy. A systematic study of the thermal and mechanical pro- 
perties of various alloys of steel has led to the use of a chrome- 
nickel steel for rivets, the strength of which is 2-5 times that of 
the metal usually employed for this purpose, and this without the 
need of any special precautions in practical use. 


SuBMARINE telephony has been successfully accom- 
plished through a-seven-mile cable under Lake Constance, in 
Switzerland, recently laid. The cable is. fitted with self-induction 
coils on the Pupin system for counteracting the effects of capacity, 
and conversation was successful from the time of completion of 
laying. Conversations have also been successfully held through 
> — and overland lines to Berlin, a total distance of over 

miles, 


THE itvention of the taper die for cutting pipe threads 
is credited by an American paper to P. W. Gates, Sr., of Chicago. 
The original application was the threading of bolts, which the 
inventor had found it difficult to cut with a straight thread die. 
He hit upon the idea of making the die with a taper thread, and it 
proved so successful that it was speedily taken up by pipe and 
fittings manufacturers. The threading of pipe in this way Sie the 
additional advantage of facilitating the making of a much better 
joint. 

Since the first discovery in 1851 of gold in Australasia, 
nearly 140,000,000 ounces of gold have been produced in the various 
States, over one-half of which was furnished by Victoria. Prior to 
1898 Victoria was almost invariably the leading gold-producing 
State of the group, but in 1904 its yield was about 60,400 ounces 
less than in Queensland and 1,522,000 ounces less than in Western 
Avstralia, which has in recent years increased its production by 
leaps and bounds from 110,000 ounces in -1893 to more than two 
and a-third million ounces in 1904. 


THE total deaths by accidents in mines in the United 
Kingdom in 1906 were 1133, as against 1159 in the previous year, 
being a decrease of 26. Under the Metalliferous Mines Act, the 
total number of separate fatal accidents during the year amounted 
to 34, as against 43 in 1905, a decrease of nine. The deaths 
caused by these accidents numbered 37, as com with 46 in 
1905. Under the Quarries Act there were separate fatal 
accidents during 1906, as against 97 in 1905; these accidents 
caused 97 deaths, as compared with 99 in the previous year. 


AccorDING to Nature, the absolutely highest reading of 
the barometer on record is 31-72in., which occurred at Irkutsk on 
December 20th, 1896, and at Semipalatinsk on December 16th, 
1877. The highest in the British Islands is 31-1lin., at Aberdeen 
on January 31st, 1902, and 31-10in. at Fort William on 
January 9th, 1896. The lowest reading on record at the surface 
of the earth, and reduced to sea level, is 27-12in. at False Point, 
on the coast of Orissa, on September 22nd, 1885, and the lowest in 
the British Islands 27-33in., at Ochtertyre on January 26th, 1884. 


THE great telephone growth in the United States 
during 1906 is indicated by the following figures, which relate 
only to the Bell telephone companies. On December 31st last 
there were 7,107,835 instruments in use, 1,436.236 miles of toll 
line, 2,385,742 miles of underground wire, 11,373 miles of sub- 
marine wire, and an aggregate of 6,080,282 miles of wire devoted 
to telephone service. The stations number 2,715,367, and the 
employés 90,000. Within six years there has therefore been an 
increase of 349 per cent. in the total wire mileage, an increase of 
239 per cent. in the number of stations, and an increase of 171 per 
cent in the number of employés. 


AN interesting paper on “ The Fatigue of Concrete,” 
by Professor J. L. Van Ornum, has been published in the ‘‘ Pro- 
ceedings” of the American Society of Civil Engineers. The 
tests given are those of compression and bending of concrete 
blocks and reinforced beams respectively ; the concrete being of a 
1:3: 5 mixture, and at the ages of one month, six montbs, and one 
year. Stating the results briefly, the paper shows that concrete 
will suffer fatigue under compression or bending loads exceeding 
about half the ultimate, the number of repetitions required to 
produce failure depending upon the intensity cf stress ; the greater 
the latter the Jess the number of repetitions required, in accord- 
ance with the general law of fatigue. 








MISCELLANEA. 


Tse Nantwich Council are making application for a 
loan of £5750, which is the estimated cost of the proposed scheme 
for sewering Haslington. 


A proposat has been made to provide Aberdeen with a 
floating dock of large capacity, capable of lifting 8000 tons, at an 
estimated cost of £96,620. 


Ricu deposits of graphite have, says the Toronto Globe, 
been discovered in the Province of Quebec, between Labelle and 
Buckingham, and these are about to be worked by a New Yurk 
company. 

Tue Committee appointed in Jamaica to carry out the 
reconstruction scheme put forward by the Archbishop of the West 
Indies has decided to ask the Imperial Government to grant a loan 
of £1,000,000. 


Tue Brazilian Diario Official of January 4th contains 
a copy of a law approving a scheme and estimate for improving 
the water supply of Rio de Janeiro. The cost of the present 
scheme is estimated at £1,875,000. 


Tue Motor Yacht Club announces that. the date for 
the British International Cup Race has been fixed for Saturday, 
August 3rd. The reliability trials of motor boats have been fixed 
for Tuesday and Wednesday, July 30th and 31st. 


A LARGE spinning and weaving mill of Ashworth 
Hadwen and Company, at Fairfield, containing 89,000 spindles 
and 900 looms, has been fitted with a 100) horse-power turbine 
generator and electric driving apparatus. ‘his is a new departure 
as applied to cotton mills. 


Tue American Society of Civil. Engineers, at its 
meeting in New York recently, voted to issue a letter ballot on 
the proposal to appoint a committee to investigate the status of 
engineering education and recommend measures calculated to put 
it on the highest plane of efficiency. 


Tue Grimsby steam trawler King Harold, which 
arrived at port late on Monday night, had a remarkable experi- 
ence, having been navigated from the north of the Faroe fishing 
grounds without a rudder. The distance travelled from the Faroe 
fishing grounds was between 900 and 1000 miles. 


AccorDinG to the Commercial Motor, a French com- 
pany is about to establish motor omnibus lines in Russia. The 
enterprise will at first be confined to connecting St. Petersburg 
with a number of seaside places and summer pleasure resorts, but 
afterwards omnibuses are to link up localities not in tuuch with 
the railway. 


Tue Rural District Council of the North Dublin Upvion 
have passed a resolution requesting the Local Government Board 
to sanction commencement of the work for the Howth main drain- 
age scheme at the earliest possible moment, and pointing out that 
the starting of the work would do a great deal to relieve the exist- 
ing want of employment in the district. 


Accorp1nG to the Railway News, a meeting was 
recently held in Pittsburg to discuss the feasibility of establishing 
there a museum of railway relics of historic interest. It was 
pointed out that early engines possessed for young engineers con- 
siderable educational interest, and that there should be no diffi- 
culty in establishing a really valuable collection, 


Tue chief engineer for the Panama Canal has informed 
the Senatorial Committee that bore-holes put down on the site of 
the projected dam at Gatoum have proved a layer of clay underlain 
by mud, so that sufficient resistance would not be afforded for the 
foundations ; and it is thought in some quarters that a canal with 
dams and lozk3 must be abandoned for one on the level. 


ANOTHER subway will probably be constructed in New 
York. It will consist of a four-track route in Manhattan between 
the Brooklyn and Williamsburg bridges, and a separate four-track 
subway and elevated route in Brooklyn. This road will differ 
from others constructed or proposed, in that it is to be built and 
owned by the city, which will lease trackage rights in it. 


A MEMBER of the French Chambrv des Députés has 
written to the Minister of War proposing that all automobiles be 
registered in the same way as all other vehicles are required to be 
in France, so that ia time of war they could be rapidly concen- 
trated at agiven point. With the large number of private cars 
now in the country, much useful help could, no doubt, be given to 
the immense work of national defence, he says. 


Tue lowering of the foreshore opposite the Blackpool 
Promenade at North Shore has caused some ansiety as to the 
safety of the promenade works, as recent storms have shown that 
there is some danger of the ‘‘toe” of the slope in front of the sea 
wall being undermined. The Highways Committee have had the 
matter under consideration, and have now decided that £3000 te 
spent in putting in a new ‘‘toe” and strengthening the sea defence 
works. 


AMENDING regulations relating to motor cars have 
been issued by the Lozal Government Board. They have 
reference more especially to the use of heavy motor cars on bridges, 
and provide that the persons liable for the repair of bridges may 
notify that any bridge is insufficient to bear more than five tons, 
or any greater weight that they may name, and that in such a case 
the owner of any heavy motor car shall not cause or allow the car 
to be driven upon the bridge without special permission from the 
persons possessing the control. 


Tue Contract Journal states that the Admiralty have 
decided to provide storage accommodation on the Medway for 
20,000 tons of oil fuel, which is to be kept in four 5000-ton steel 
tanks, surrounded by earthworks. It is proposed to bring the 
oil steamers alongside dolphins, with connecting works so arranged 
as to afford a berthage 400ft. long. Gangways will connect t e 
dolphins with the shore, and under them will be fitted oil-pumping 
mains leading to the storage tanks. There will be an oil-pumping 
station, and the berthage fo: war vessels will allow the largest 
ships in the service to go alongside to take in oil fuel at any stage 
of the tide. 


Tue Motor Union, upon the suggestion of Sir John 
MacDonald, has decided to award two prizes of £5 5s. and £2 2s, 
for the best essays on the subject of ‘‘ Motor Legislation : Prepara- 
tion for the Forthcoming Parliamentary Struggle.” The judges, 
upon whose recommendation the awards will be made, are Lord 

ontagu of Beaulieu, Sir John MacDonald, Sir Henry Norman, 
and Mr. C. H. Dodd. The Motor Union hope, as a result of 
this competition, to obtain some valuable suggestions which may 
assist the Union to induce Parliament to adopt practical motor 
legislation which will be satisfactory both to the motoring and the 
non-motoring public. 


Tue department of the Haute-Savoie is well known to 
be favoured with a wealth of water power. There are now 51 
districts in which there is a public distribution of electrical energy. 
In 23 places there are local stations, the other 28 are supplied 
from five large stations All the stations utilise. water power , 
only three of them have steam as a stand-by. One station supplies 
single-phase current, 18 continuous current, and 9 three-phase 
current. The 5 large stations are included in the last number. A 
remarkable feature is the small population of many of the places 
having their own generating stations, the extreme being a village 
of 98 inhabitants, with a municipal station furnishing Guse-phes 
current 2400 volts, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnans, Seilérgasse 4, Vienna. 
CHINA.—Kgity anp Watsn, Limirep, Shanghai and Hong Kong. 
FaANCE.—Bovveau & Ougvitiet, Rue de la Banque, Paris. 

Cuape.or & C1n., Rue Dauphine, 80, Paris. 

GERMAN Y.—ASHES AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockxnaus, Leipzic; A. Twritmever, Leipsic. 
INDIA.—A. J. ComBriper AND Co, Railway Bookstalis, Bombay. 
[TALY.—Logscner anv Co., 807,'Corso, Rome; Bocca Frenzs, Turin. 
JAPAN.—K&LLY AND WALsn, Loarrep, Yokohama. 

Z. P. Manuva anv Co., Tokyo and Yokohama. 
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REPLIES. 


R. P. (Roath).—You can obtain all particulars by applying to the 
Recretary of the Institution of Mechanical Enginecrs, Storey's-gate, 
Westmiveter, 8.W. 

C. 8. 8. (Edinburgh).—There is no way of obtaining drawings of his 
Majesty's ships now-a days. The greatest secrecy is observed, and no 
dotails are published. 

G. F. B. (8t. John’s Wood).—It is the difference of level that is measured, 
that is to say, all the tenths between the level of the water ia the low 
tube and the level of the water in the high tube. The wbject is to find 
the pressure, and that is measured by the column of water supported, 

E. B. (Aston, Birmingham).—We would rec mmend that you should 
make inquiries from the Secretary to the Agent-General and High 
Commissioner for the Domimion, at 17 and 19, Victoria-street, West- 
minster, 8.W. Perhaps, also, }ou might obtain some useful information 
from the Canadian Government Offices, 11 and 12, Chariug-cross, S. W_ 

8. A. (Horwich).—We would recommend you to apply for the information 
you want to the British offices of the railways, which are as follows :— 
Canadian Pacific, 62-65, Charing-cross, London, 8.W.; Buenos Aires 
Great Southern, River Piate House, Finsbury circus, E C.; Cape of 
Good Hope Government Railways, the Ageut- -General, 100, Victoria- 
street, Westminster, 8. W. 

J. Y. (Bath).—(1) The pressure depends upon the height of the barometer, 
but it is approxim»tely 15lb per square inch, or 2160 lb. per square 
foot. (2) A vacuumn may be produced in mavy ways. The usual 
method is by air pumps with valves snd pistons ; by rotery rearg x A 

umps ; and by mercury pe of the gre type. You must loo 
fo any good beok on physics to find further particulars. (3) The 
essure required to exhaust air increases as the vacuum increases. 
hen a perfor ert vacuum was attained the pressure required to move 
the oiatuns of the air pump would be, neglecting frictiun, about 15 Ib. 
per square inch of area. See Ganot’s *‘ Physics” at your public library. 


INQUIRIES. 
CAMBERED AND CIRCULAR GIRDERS. 

Sirn,—Can any of vour readers favour me with a formula for calculating 
the strength of steel cambered plates in compression such as would occur 
in an air receiver of this form | ?- I am unable to find a suitable 
one in my books of reference. And if not trespassing too much on your 
space, | would also like to have a formula for computing Ts of 
circular girders, 8. B. 8. 

February 11th. 
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The Scope and Limitations of Provident Funds. 


Tue fact that the interests of employer and em- 
ployed are identical is a platitude which has been 
so often repeated that it is generally treated with 
profound disbelief when practical considerations 
arise. With all improvements in manufacturing 
processes there have occurred either grumbling 
unrest or actual rioting from artisans imagining 
their livelihood threatened by increased output. 
On the other hand, certain employers, by standing 
wholly aloof from the social life of their staff, and 
ignoring hygienic conditions within their factories, 
haye enabled heralds of industrial discontent to find 
texts and illustrations for much bitter rhetoric. 
Worse than these has, however, been the impression 
that when the worker has attained a certain age, he 


becomes as useless industrially as an antiquated 
lathe, and is liable to be thrown on a serap heap 
with less compunction. Despite the manner in 
which certain firms find easy berths as gate-keepers 
and as watchmen for artisans of long years of 
service, and often provide small pensions for their 
salaried staff, we have practically no systematised 
method for providing for the old age of both classes. 
Hence, on the one hand the demand in England for 
an old-age pensions scheme, which was discussed in 
the House of Commons on Wednesday last, and on 
the other hand the long yearsof economy which must 
be practised by the clerk or warehouseman of the lower 
middle-class. German social legislation, which is in 
some respects exceedingly advanced, stands alone in 
having adopted legislation applying to the working 
classes generally, including domestic servants, for 
the provision of insurance against old age and in- 
firmity; but in other countries old age insurance 
schemes are in use in the case of specific industries, 
such as coal-mining. 

Better, however, than State schemes of aid, are 
private schemes in which employers and employed 
in certain defined industries mutually co-operate. 
The private scheme, if well designed, and based on 
a sound financial basis, appeals more to British 
individualistic tendencies, and makes the common 
interest of employer and employed a realised fact 
rather than a mere platitude. We have now before 
us some particulars of an excellent arrangement 
embracing both the salaried staff and the wage 
earners of the Colonial Sugar Refining Company of 
Sydney. There are to this fund no less than 1289 
contributors, of whom practically three-fourths 
belong to the wages staff. At its inception, fifteen 
‘years ago, subscription to the fund was optional to all 
employés, but compulsory on all fresh additions to 
the salaried staff under thirty-three years of age. 
A few of the regulations may be briefly outlined in 
the hope that they will provoke further interest in 
the scheme. The method of raising a fund is a 
crucial point in all schemes of the kind. In this case 
it is done by subscriptions from both the employers 
and the employed. The subscription rate works out 
at 24 per cent. on their wages per annum all round 
for the employed, whilst additional subscriptions are 
placed to the credit of the fund by the company 
equal in amount to the sum total of the subscrip- 
tions of the employés. When, however, an actuarial 
investigation shows that the state of the fund “is 
such as to warrant a rate of pension of more than 
24 per cent. for eaeh year of subscription on the 
average salary and allowance or wages on which 
contributions have been paid, the company may 
reduce its subscription to such an extent as will only 
be sufficient to maintain the rate of pension at 
24 per cent.” A qualifying period of six months is 
insisted on before a workman may join the fund, 
and he may be called upon to pass the doctor, and 
if he is bodily unsound or intemperate in his habits 
he is disqualified. Other important regulations 
provide that any subscriber who has contributed to 
the fund for a lesser period than ten years 
becoming permanently disabled may receive a sum 
not exceeding three-fourths what would have been 
payable to his representatives in case of death. Also, 
if any person in receipt of a pension dies before he has 
received double the amount of his own contributions 
to the fund, the difference between the amount 
received and double his subscription becomes pay- 
able to his legal representatives. Withdrawal frcm 
the service of the company by a servant under 
circumstances not discreditable, e.g., ‘in order to 
escape dismissal for fraud or dishonesty,” receives 











back half his subscriptions if of less than five years’ 
service, but the whole of his subscriptions if of over 
five years’ service. Retirement or dismissal under 
discreditable circumstances involves the loss of all 
claims on the fund. A pension is payable at sixty 
or after, and its amount based as mentioned on years 
of contribution and salary. 

Such being the chief regulations, the last actuarial 
report, which is dated June 30th, 1905, is a very 
interesting document, and indicates that a fund of 
this kind tends to retain the staff and discourage 
withdrawals. The valuation balance-sheet shows 
funds in hand valued at £169,479, and estimates 
future contributions at £97,123. As liabilities, the 
value of the death benefit is estimated at £21,017, 
of withdrawal benefits at £15,989, while the balances 
of £229,595 represents the sum required to provide 
a pension of 2°436 per cent. The actuaries, there- 
fore, advise that for the ensuing five years the 
pension to be paid will be estimated on a basis of 
2} per cent. of the average annual salary for each 
year of membership. This, we take it, means that 
if a man was in receipt of an income of £100 per 
year for ten- years he would receive an annual 
pension of £22 10s.- It will be seen that the most 
important points in this scheme are that the fund 
embraces both salaried staff and wage earners ; 
that subscriptions are returned to members leaving 
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the service—we understood that all are dealt with 
now as dismissed and receive the whole of their 
contributions—and, finally, that half the funds are 
invested in the shares of the company itself—some 
resemblances between this plan and that of the 
London and North-Western Railway will be recog- 
nised. It is interesting to note—and the fact is 
significant of the care and accuracy with which 
the scheme is managed—that the members are 
spread over six offices and nineteen factories. 

We have also in our hands the seventeenth annual 
report of the De Beers Mines Consolidated Benefit 
Society, whose scope is more restricted than that 
of the case mentioned, meeting demands for sick 
pay, hospital treatment, medical attendance, loss of 
limbs, and death benefit. So far as we can gather 
from the balance-sheets, no pension scheme is yet 
in vogue, although excellent work is being done by 
the society. But the De Beers Consolidated Mines 
contribute £1 for every £1 subscribed by the mem- 
bers, which is practically what the Colonial Sugar 
Refinery Company does. This is clearly a better 
way to secure good relations between employers 
and employed than is the appeal to Courts of law 
for compensation. 

Provident funds for making payment to superan- 
nuated members, on the basis of years of service and 
annual wages, and providing for death or withdrawal, 
are matters so very desirable that we should like to 
see them established on an extensive scale in the 
engineering industries of thiscountry. Itis quite true 
that the artisan has his benefit societies, which do a 
very great deal of good, and which, under Government 
supervision, are administered on sound economic 
lines. Their one defect is in the manner in which 
they tend to promote and magnify class divisions. 
Also they exclude the salary earners of the lower 
middle class, whose one provision for the future may 
consist in an endowment assurance, or in a house 
purchased by means of a loan obtained from, and 
repaid to, a building society. Buta provident fund, 
to which both salaried and wage-earning servants 
contribute, and to which employers also make grants 
upon a proportionate basis, is a better solution of a 
pressing problem. Withdrawal regulations such as 
those to which we have alluded in the case of the 
Colonial Sugar Refining Company do not involve for- 
feiture of payments for any honest servant obtaining 
another berth. Insurance in case of death, or 
pension after service, from such funds, would make 
community of interest an actuality in place of a 
sounding platitude. The best examples of modern 
machinery are those in which all stresses are 
balanced, and in which various essential subordi- 
nate mechanisms fulfil their functions with the 
least friction and the least wear and tear. Surely 
it is not too much to suggest that engineering 
employers should give the same attention to such a 
pressing economic question as they do to matters 
of a purely technical nature. The investment 
involved becomes a means of securing smoothness 
of working, with a staff wholly alert to the common 
interest, and is a form of insurance against strikes 
and the all-round losses which they involve. 


Gas Cleaning. 


Or the advantage to be gained by cleaning the 
waste gases from blast furnaces before they are 
burned under steam boilers there has always been a 
certain amount of doubt. There have always been 
those who hold that the benefit accruing more than 
counterbalances the contingent expenses; whilst, 
on the other hand, we have those who hold that 
there is no necessity to wash the gases, and that 
the money spent on that process is not refunded 
by the advantages gained. Amongst the latter is 
Mr. H. G. Scott, of Middlesbrough, and with a view, 
as he himself tells us candidly in a paper which he 
contributed recently to the Cleveland Institution of 
Engineers, either to confirm his view or to render it 
wholly untenable, he has made a number of valu- 
able tests and experiments at the Ormesby furnaces 
of Messrs. Cochrane and Co., Limited. Whether 
these tests will settle the vexed question or not is 
open to considerable doubt. The discussion on Mr. 
Scott’s paper concluded last Monday, and we should 
estimate that, leaving out of account those speakers 
who had a direct interest in gas washing apparatus, 
opinions were about equally divided. There was, of 
course, no difference of opinion about the necessity 
of cleansing gas for use in gas engines, and the 
discussion turned on the need of treating gas before 
it was burned for steam raising. 

Mr. Scott provides us with a number of actual 
figures which have hitherto been wanting. Some 
of them are sufficiently remarkable to lead to the 
conclusion that they are exceptional, and further 
measurements on similar lines from other plants 
appear to be needed before any fair generalisation 
can be made. Mr. Scott has found, as the result of 
eight years’ records, that “only 15 per cent. of the 





dust remains in a furnace plant ‘where no dust- 
catchers are employed, whilst the remaining 85 per 
cent. is carried away into the atmosphere by the 
chimneys.” He has found also, as might be expected, 
that more dust remains in the stoves than in the 
boilers. Some actual figures for a year’s working 
of three furnaces, making on an average 850 tons 
of pig iron per week, are given. From the boiler 
and boiler flues 82 tons are taken per year, from the 
stoves 172 tons, and from the gas mains 180 tons. 
The bulk of the dust, it will be seen, is trapped 
before the gas reaches the boilers. The total cost 
of removing this dust was, roundly, £235 per year. 
If, however, all the gas were washed, besides the 
cost of driving the washers, which would take some 
60 to 70 horse-power each, there would be the cost 
of removing the startling amount of 15,555 tons 
of mud annually! The cost of removal may 
therefore be taken as, roughly, thirty-five times as 
much as before. Expressing the whole cost in 
actual pounds sterling, Mr. Scott estimates that 
a first-class washing plant for a furnace producing 
130 tons per day would cost £3500 per annum, and 
even that a plant cleaning the gas much less per- 
fectly—only down to ‘5 grammes per cubic metre— 
would cost over £2000 per annum. From these 
figures Mr. Scott forms the opinion that the “clean- 
ing of gas for stoves and boilers with present known 
machinery is too costly,” and he further con- 
cludes from boiler tests that it is “ altogether 
unnecessary.” These boiler tests, which were, 
unfortunately, of rather short duration, appear to 
indicate that 16 per cent. more cold, wet, but 
clean gas is required, than the hot, dirty gas just 
as it comes from the furnaces. These two facts 
combined, the cost of cleaning and the loss of 
efficiency due to the lowered temperature, constitute 
undoubtedly a very strong argument against wash- 
ing, and although Mr. Scott’s figures may be 
challenged ‘they certainly afford much food for 
thought, and deserve either confirmation or 
destruction by similar figures from other furnaces. 

One fact, however, is brought out very admirably 
by both the paper and the discussion. It is that 
the present types of gas cleaning plants, in spite 
of the thoroughness with which they do their 
work, leave much to be desired. The principle on 
which they all act is the mingling of the gas with 
finely-divided water. The result is a sludge con- 
taining 80 per cent. of moisture, a heavy material 
to remove. It should be the object of inventors to 
discover some plan for getting rid of, at any rate, 
the bulk of the dust, either with no water at all, or 
with much less than is at present employed. We 
do not think enough experiments have been made 
with this end in view. Hitherto the effect of water 
has not been sufficiently clearly brought home, and 
Mr. Scott’s paper does valuable service in the 
bringing into prominence the high cost of cleansing 
in this way. That a dry cleansing apparatus would 
have a ready demand there can be no doubt, and 
those who have the means of doing so may be 
encouraged to prosecute experiments with a view to 
its discovery. 


Railways and Competition. 


THE metropolitan area has now become the scene 
of the most strenuous competition between the 
various methods of locomotion for the transport of 
the general public. A good deal of progress in the 
provision of improved means of travelling has been 
made in the vicinity of a number of provincial 
towns, and, as a consequence, the railway com- 
panies have experienced heavy losses of local 
passenger traffic, mainly on account of tramway 
rivalry. But it is necessary to turn to the London 
area for remarkable examples of the concentration 
of competition on a large scale, of exceedingly 
severe contests, and of opposing systems assuming 
greater dimensions year by year on account of the 
enormous traffic that lies within their reach. The 
traffic is not restricted to the metropolitan area, as 
it includes the population outside of the London 
county boundaries, and it is probable that an aggre- 
gation of 6,000,000 persons has to be served by the 
railways and other means of transport. A period 
of fifteen years has effected a revolution in this 
particular territory. It has, in the first place, 
brought into existence underground electric rail- 
ways of the tube or tunnel elass; secondly, the 
overhead trolley system of tramways beyond the 
county borders, and the conduit method within the 
county ; thirdly, the conversion of the Metropolitan 
and District Railways to electric traction ; and, in 
the fourth place, we have motor omnibuses as the 
latest création of the past two years. The advent 
of electric tramways, whilst being of considerable 
convenience to the general public, has been unfor- 
tunate for the steam railways serving the metro- 
polis, and also to the pioneer tube line—the City 
and South London Railway. But the loss of rail- 





way passenger traffic occasioned by the London 
County Council tramways and by other tramways 
has been aggravated by the arrival and increasin 
numbers of self-propelled omnibuses, the competi” 
tion of which is also being keenly felt by the 
Central London and the Metropolitan and District 
Railways. 

It is possible that very few persons fully realise 
the actual extent to which the working results of 
the steam railways having termini in London are 
being prejudicially affected by the rivalry of tram. 
ways and motor omnibuses. In considering the 
question, it has to be borne in mind that parlia- 
mentary obligations have been placed upon the 
railway companies, sometimes at the instance of 
the London County Council, in regard to the proyi- 
sion of adequate accommodation for the con- 
venience of the travelling public, including work. 
men, and that, as a consequence, trains have to be 
run whether they are empty or full of passengers, 
But the rivalry of the tramways in particular has 
caused a considerable diversion of the short- 
distance traffic, and the transfer has by no mears 
come to an end. This is shown by the fact that 
the South-Eastern and Chatham Railways have to 
record a further reduction in the third-class pas- 
sengers in the London area in the last half-year, 
owing to increased competition of electric tramways 
and of motor omnibuses. During the past few years 
these railways, according to the chairman of the 
Managing Committee, have lost 3,300,000 pas- 
sengers in consequence of the tramways, represent- 
ing a money value of £42,000. In the case of the 
London, Brighton and South Coast Railway, the 
second half of 1906 witnessed a decrease of over 
1,000,000 short-distance passengers, and the cause 
assigned is also the tramway competition of the 
London County Council and of other local bodies 
and of tramway companies. If the comple'e 
figures of this railway for 1906 are compared with 
those for the year 1903, it is found that the former 
period represents a diminution of no less than 
6,000,000 persons carried in the short-distance 
traffic. The Great Eastern Railway, although still 
suffering from the opposition both of tramways 
and self-propelled omnibuses, has been affected to 
a less extent than the railways previously men- 
tioned ; and the London and South-Western Rail- 
way, whilst admitting similar rivalry, has carried a 
larger number of third-class passengers and earned 
a considerably largér revenue from this source. (On 
the other hand, the Central London Railway has 
lost seven thousand pounds in the past half-year 
in consequence of the competition of motor omni- 
buses, and the loss of revenue and reduction in the 
dividend of the Metropolitan Railway are also 
attributed to the same cause. 

The complaints of the steam railway companies 
on the score of the rivalry of the rate-aided tram- 
ways of the London County Council are well 
founded, whilst, at the same time, the fact that the 
owners of self-propelled omnibuses utilise the roads 
without any payment for so doing is also a cause of 
discontent among both the steam and electric. rail- 
way companies. Nevertheless, the position has to 
be faced as it is at the present time, and it consists 
in the existence of powerful tramway and omnibus 
competition, which is increasing, and which will 
become still .greater as time passes away. Buc 
have the steam railways taken any steps to deal 
with the situation of affairs? Endeavours have 
been and are still being put forth to promote the 
longer distance traffic, and the results have been 
successful; but this in no way represents an 
attempt to meet the growing rivalry of opposing 
systems in the local or suburban traffic. The 
trains have to be run whether they are full or 
empty, and because competition has depleted many 
of the trains it is suggested that the companies 
should be afforded a certain amount of relief by not 
having so many trains in operation and by the 
closing of certain stations. We do not know 
whether it is really intended to make an appeal 
to Parliament or to the Board of Trade in this 
direction. If so, it is possible to imagine that the 
answer would assume the form of a question as to 
what practical steps have-been taken to meet the 
competition. The City and South London Railway 
has been compelled to reduce fares to cope with 
tramway competition, and the Central London 
Railway, while watching the working of differential 
fares on the District Railway, is also considering 
the question of abandoning the uniform rate of 2d. 
with a view to regaining the traffic diverted to the 
motor omnibus services. But it would appear that 
the steam railways have not lowered passenger 
fares, or at all events not to the extent that would 
permit of successful competition with the tramways 
and self-propelled omnibuses, and the recovery of 
some of the lost traffic. If many local and suburban 
trains are operated at a loss at the present time, 
owing to rivalry of competing systems, it is open to 
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the steam railways to attempt to reduce this loss 
by lowering the fares to meet the competition. It 
should be preferable to run trains at a quarter or 
half full capacity rather than practically empty ; 
but as the case stands at present the railway com- 
panies seem to accept the situation without using a 
possible remedy that lies within their reach. 
Another course which is open to them is rather to 
leave the local traffic to the tramways and ompi- 
buses, and by- providing cheap and rapid trains 
carry passengers beyond the scope of their com- 
petitors. If a large supply of trains running ten 
or fifteen miles out of London in the same time 
that it now takes to cover one-third of that distance 
could be provided, it is certain that it would gain 
immense support. This is one of the directions in 
which the companies are looking already, and in 
which they must continue to look. If they try to 
improve matters and fail to do so, it will then be 
time enough to think of seeking’ relief from, or 
relaxation of, existing obligations at the hands of 
Parliament. 


The Forth and Clyde Ship Canal Scheme. 


THe paper read on Wednesday last at the Royal 
United Service Institution by Vice-Admiral Sir 
Charles Campbell once more calls attention to the 
schemes which have been put forward from time to 
time for the construction of a ship canal between 
the rivers Forth and Clyde. The subject is no new 
one, but Sir Charles treated it from the strategical 
point of view, and advanced no novel proposals for 
construction. At least fifty years ago the cutting 
of a navigable waterway for ocean-going shipping 
between the Forth and the Clyde was mooted, 
since when the proposal has been periodically 
revived. 

Taking the more recent proposals only into con- 
sideration, two alternative lines of construction 
have been suggested for the waterway, with varia- 
tions in each case. The first route is that by way of 
Alloa, Stirling, and Loch Lomond to Loch Long at 
Tarbet, the variation being alternative cuttings from 
Loch Lomond into the Clyde by way of Dumbarton 
and Arden. This is the scheme advocated by 
Messrs. D. and C. Stevenson, of Edinburgh. Mr. 
W. T. Douglass proposes a route from the Forth at 
Grangemouth by way of Bonnybridge and Kirkin- 
tilloch to the Clyde at Yoker. Messrs. Stevenson’s 
scheme provides a top water level 22ft. above 
mean sea level, which is the surface level of Loch 
Lomond, and locks at either end into the tidal 
water. The maximum depth of cutting would be 
240ft., and the length of the shortest of the three 
routes approximately 39 miles, excluding the passage 
through Loch Lomond and the extension and 
ending in the Firth of Forth. Messrs. Stevenson 
put the approximate cost of a canal having 
locks 900ft. long and 100ft. in width, and 35ft. 
deep over cills, at 17 millions sterling. Mr. 
Douglass’s scheme includes a canal with a top 
water level 110ft. above mean sea, with flights 
of locks at either end. The maximum depth of 
cutting is about 90ft., and the length 28 miles 
between the tidal locks, The route follows the 
courses of the rivers Carron and Kelvin, and the 
excavation throughout would be in alluvial deposits, 
except for a short distance. Mr. Douglass estimates 
the cost of his proposals at ten millions for a water- 
way having @ minimum depth of 30ft. and 130ft. 
in width at the bottom. The cost of a sea-level 
canal, he considers, would be prohibitive. So much 
for the constructional details of the two schemes ; 
each has its advantages, and we do not propose, for 
the moment, to compare their merits. It should, 
however, be pointed out that if any such waterway 
is intended to provide for the navigation of the 
largest battleship likely to be constructed for some 
years to come, the ruling depth must be greater 
than 30ft., which would increase Mr. Douglass's 
estimate somewhat. 

It seems obvious that the strategic value of the 
Forth and Clyde Canal would be so great as to 
justify the expenditure of ten or twelve millions on 
its construction, having regard to the defence of the 
British seas and the coast-line of the United King- 
dom, quite apart from the immense commercial 
value of such an undertaking. The advantages of 
rapidly moving a powerful squadron from one sea 
to the other in case of need, without the necessity 
of the long and possibly impeded voyage through 
the Pentland Firth or the Straits of Dover, is one 
that cannot be gainsaid. The saving in distance alone 
would be about 500 miles. The canal would also, in 
time of war, be of inestimable service in the pro- 
tection of national trade, enable men-of-war and 
other vessels to coal directly at the source of 
supply, anc, as Sir Charles Campbell pointed out, 
double the mobility of our fleet, giving us a power 
of concentration in the Atlantic or North Sea which 
would be denied to our opponents. The growing 








size and power of the fleets of certain continental 
nations make the strategic importance of the 

roposed waterway immensely greater than when 
16 was first prominently before the public seventeen 
years ago. 

Although the commercial advantages of a canal 
would, no doubt, be very great, it is difficult to see 
how the scheme can be financed satisfactorily apart 
from some State aid in the form of a substantial 
grant of money or a guarantee on the part of the 
Government of some return for the capital invested. 
This must be more especially the case, in view of 
the experience of the working of the Manchester 
Ship Canal, which, although it has been, and is, of 
vast benefit, direct and indirect, to all within the 
sphere of influence of the waterway, has not proved 
a source of profit to those who found the money for 
its construction. 
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Helgoland in Geschichte und Sage. Yon Major Broun. 
4to., 72 pages, with 27 Plates and 13 Maps and Plans. 
Cuxhaven: A. Rauschenplat. 1907. 

Tae Island of Melgoland, lying in the North Sea about 

320 miles east of the Humber, and 40 to 45 miles from 

the north end of the promontory between the Elbe and 

the Weser, and about the same distance west from 
the Schleswig coast, is probably the most exposed 
land in European waters. In form it is a narrow tri- 
angular plateau about a mile in length from south-east to 
north-west, and about one-third of that in breadth at the 
widest part, the south-east end, and tapers nearly toa 
point at the north end, which is made up of a mass of 
permian and triassic sandstone strata, with a north- 
easterly dip of 17 deg. to 20 deg., showing precipitous 
cliff faces on fhe west side, which at the north end rise 
to about 180ft. above the sea level, and are from 40ft. to 
50ft. lower on the east side. The rocks being of com- 
paratively feeble coherence, and exposed to the full force 
of the sea during south-westerly and north-westerly gales, 
have been extensively eroded, the shore line being cut 
back into coves and arches, which ultimately become 
isolated pillars or stacks, while the cliff falls are constantly 
diminishing the small amount of level land on the summit. 
That this waste has been going on during the whole 
period of recorded history is known, but like many other 
things, where early historical records are in question, 
the results seem to have been over-estimated. The 
author of the present handsome volume has therefore 
done good service in thoroughly reviewing the whole 
question with the assistance of evidence derived from 
maps and other documents preserved in the archives 
of Hamburg and Copenhagen, supplementary to that 
obtained by the latest surveys of the island. The general 
conclusion. arrived at is that the supposed former exten- 
sion of the land in the ninth century, when it supported 
nine parish churches besides numerous castles and 
monasteries, which has prevailed as an article of 
belief in school teaching, and is occasionally reproduced 
in newspaper articles, to the present time, is entirely 
without foundation, and that the evidence from maps 
which goes back to the beginning of the seventeenth 
century shows a general similarity of contour to that of 
the present time, although individual rocks, especially 
those at the north end, have succumbed to the action of 
the winds and waves. A comparison of the areas—so far as 
such a comparison is possible—between documents of very 
unequal values, leads the author tothe conclusion that the 
waste at the present rate, including the more important cliff 
falls of late years, may be taken at 2 hectares (4°8 acres) 
per century. This, although comparatively trifling at 
first sight, is really a serious matter, when it is considered 
that the total area is only 50°6 hectares (126°5 acres), 
about four-fifths of it being on the high ground and the 
remainder in the alluvial low ground at the south end, 
where the lower town and the landing-place are situated. 

The waste is confined to the former section, the low ground 

being stationary or showing a small increase. Since the 

cession of the island to Germany in 1890, the subject of 
the protection against the sea has been widely dis- 
cussed, and numerous plans have been suggested, 

one of them being the enclosure of the islands by a 

continuous wall round the coast at a distance of 

50ft. to 80ft. from the foot of the cliffs, the enclosed area 
being left to be filled by cliff falls until a natural talus of 
repose was attained. Such a solution has, however, been 
considered impracticable, mainly on the ground of ex- 
pense, and a method of partial protection by sea walls 
in front of the more deeply eroded portions of the cliffs 
on the west. side, together with the building of support- 
ing walls and pillars in the caverns and hollows where 
the roofs have been left overhanging through the under- 
cutting action of the waves in the ower strata has been 
adopted. For the protection of the part of the coast 
in most immediate danger a total length of 940 m. 
of walls will be required, and of this 237 m. in three 
different lengths has been carried out up to the present 
time. The largest of these works in front of the Kas- 
teel cove at the north-west end, 82 m. long between the 
rock abutments, is built of armoured concrete bedded in 
the solid rock with an outer concave front faced with 
granite blocks, the total height being about 22ft. above 
low water. This wall, which has only recently been 
completed, was very severely tested in a storm of ex- 
ceptional severity in March, 1906, and in January of 
the same year, when a cliff fall brought down a mass 
of materials estimated at 2800 tons behind it, without 
any perceptible damage. This is now in process of dis- 
tribution as a protecting casing along the slope of the 
wall. The cost of the works as faras they are completed 
at present has been £21,000, and the total estimate for 





the whole of the west side is about £125,000. Two- 
thirds of this is provided by the Prussian Government 
and one-third is charged to the Naval Estimates. For 
the protection of the lower land and the eastern coast, 
where the chief destructive agents are the tidal currents, 
other kinds of works will be necessary, among these the 
principal one being a deflecting mole to be extended in 
a north-easterly direction across the entire island. This, 
considering the exposed position of the site, seems to 
be a somewhat bold enterprise, but if we understand the 
author rightly, it is rather expressed as a desideratum 
than as a work actually contemplated. 

Apart from its military importance, which, according 
to the author, has been somewhat over-estimated, the 
value of Helgoland in social and economic matters is no 
doubt considerable, and the expenditure of even fairly 
large sums for its protection seems to be economically 
justifiable. Probably its chief use is as a sea bathing 
place, for which purpose it enjoys great popularity, 
judging at least from the illustration on Plate 4, which 
shows eight steamers, mainly of the Clyde excursion 
paddle boat class, lying in the roadstead,.with a swarm 
of boats disembarking passengers, the water being too 
shallow apparently for even light draught steamers to 
come alongside the landing pier. - A possible defect seems 
to be want of water, the only springs being in the control 
of the garrison, and the inhabitants generally are 
dependent upon rain water stored in cisterns. In 1905 
these were entirely exhausted, and the contractor for the 
protection works was obliged to bring water from the 
main land for use in concrete making, the use of fresh 
water being proscribed for all parts of the walls beyond 
the reach of the sea. 

We cannot leave this interesting volume without 
noticing the excellent if somewhat Inxurious manner in 
which the work has been produced. No doubt the pro- 
vision of an attractive souvenir for summer visitors has 
had some influence, but, however this may be, the 
numerous large photographic illustrations of the coast in 
different phases of storm and sunshine are of a very 
high interest to the specialist in coast defence work, and 
the large collection of maps, apart from their use in 
explanation of the text, give a good idea of the develop- 
ment in cartographic methods extending over nearly 
three centuries. 


Alternating Currents. By C. 8. Lams, M.A., B.Se., London. 
Edwin Arnold. 1905. Price 10s. 6d. 

THERE is a tendency among writers on alternating 
currents to develop their subject into a sort of special 
branch of mathematics. Alternating currents lend them- 
selves specially well to this sort of useless mental gymnas- 
tics. Sometimes it takes a purely analytical form; at 
other times the author does everything by clock-face 
diagrams, under the impression that geometrical reasoning 
is necessarily easier to follow. There is an equal and 
opposite tendency to write books in which the reader 
begins with the elements of electrodynamics, and pictures 
of lines of force, and goes on through various attempts at 
calculus dodging, eventually emerging in the main part of 
the book to find it is all descriptive matter of the trade 
catalogue order. Mr. Lamb has done none of these things. 
He assumes that his reader has a reasonable, but not an 
advanced mathematical equipment, and he sticks rigidly 
to business, showing exactly how to apply this equipment 
to the thorough study of alternating currents from an 
engineering point of view. Analytical orclock-face methods 
or both are used, so as to make each explanation as clear 
as possible. Clock-face are, of course, called vector 
diagrams, as that is more impressive. 

It might be supposed that this is a book for young 
fellows at college only; it is really for everyone who 
wants to understand the theory of alternating machinery, 
and the best accurate methods of testing all sorts of 
apparatus. The range of the work is wide, and much of 
it seems to be based on the author’s experience. An odd 
feature is that no reference is generally made to the 
authors of the various methods and apparatus. This is 
good. It saves room; it avoids the rancour caused by 
occasionally ascribing priority to the wrong man, and 
does not worry the student with useless material. It is 
no use calling a law “ Kelvin’s law,” for example; such a 
name might refer to so many Jaws, and does not give 
any idea what the law is. Another odd feature in a book 
by a scientific writer is the use of “periodicity” for 
“frequency.”’ We wish very much we had had this book 
twenty years ago, and electrical engineers as well as 
younger students will find there is plenty of room for 
it now. 
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MARINE GAS PROPULSION IN RELATION TO 
IMPERIAL COMMERCE AND DEFENCE. 
By Mr. A. VENNELL CosTER, Manchester. 

MakIneE propulsion by gas engines is rapidly coming to the 
front, and many of our leading engineers are devoting their 
attention to it. It is, therefore, not out of place that Man- 
chester, now ore of the largest ports in the United Kingdom, 
should also take up the consideration of this subject. 
Having had fifteen years with the marine steam engine, 
three years at sea with the Peninsular and Oriental Company, 
and following this, eleven years with the internal combustion 
engine in connection with Messrs. Crossley Brothers, of this 
city, I trust you will consider that I am not presuming upon 
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| 90 per cent. of the total heat of the coal supplied. This is 


also corroborated by Mr. J. E. Thornycroft, who quotes | 
90 per cent. for suction plant efficiency in his paper on ‘‘ Gas | 
Engines for Ship Populsion.’’ * 

In Figs. 2 and 3 the usual marine cylindrical boiler, with 
internal fire-grate and return tubes is considered. Water- | 
tube boilers have a much lower heat efficiency, their chief | 
claim being not heat efficiency, but quick steam raising pro- 
perties. Thelate Mr. Bryan Donkin gave the average heat 
efficiency of marine steam boilers at 66-7 per cent.; Mr. 
Basil Wilson, of Belfast, states that ‘‘it seldom exceeds 65 | 
per cent., though on trial trips it may reach 70 per cent.; 
cleaning fires and other losses bring it down, the heat effici- 
ency being the percentage of heat units in the coal, added | 
to the feed-water and delivered as steam.’’ 
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screws, at the same speed, including all necessary auxiliary 
machinery, and working between the same temperature 
ranges—the indicated horse-power thermal efficiency of the 
turbine may be taken as 20 per cent., with a vacuum of 27in 
The.mechanical efficiency is taken as 93 per cent. As far ag 
is at present known steam turbines fall off more rapidly in 
thermal efficiency than reciprocating steam engines, I) 
Fig. 3, for marine reciprocating steam engines, the efficiency 
on indicated horse-power is given as 17 per cent., and 
mechanical efficiency as 92 per cent.; these results were 
obtained on the steamship Iona under test by the Institution 
of Mechanical Engineers. As arough commercial comparison 
on the basis of these figures, we may safely assume that of 
the total heat in the coal, the gas engine turns into actual 
work about twice as much as the best reciprocating engine or 
steam turbine. The fuel consumption with steam 
plants is from 1°3 lb. to 1°6 lb. per indicated 
horse-power, and with gas plants from -65 Ib. to 
*8 lb. per indicated horse-power, so that either the 
bunker room may be reduced 50 per cent. or the 
vessel’s radius of action increased 100 per cent. in 
favour of marine gas propulsion. 

If a marine engineer were told that, by the intro- 
duction of the gas installation, he would obtain 
the following advantages, he would be more than 
satisfied :— 

1. The ship driven with half the amount of fuel. 

2. Stand-by losses reduced over 75 per cent. 

3. Working pressure confined to the engine 
cylinders. 

4. No boiler tubes or main steam pipes to burst, 
or furnace crowns to collapse. 

5. No priming in a heavy sea way, or water- 
hammer in pipes and cylinders. 

6. No more difficulties with the firing of boilers 
in a beam sea. Gas producers may be charged 
only twice every twenty-four hours, and the rolling 
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and pitching of the vessel is rather an advantage 
than otherwise in assisting the fuel down from the 
charging hoppers. 

Firms of the standing of Messrs. Beardmore, 
Thornycroft, Yarrow, Crossley Bros., Nobel Bros., 
Sulzer Bros., Mr. H. Cherry, and many others, 
have already applied themselves to this venture, 
and the results so far have been by no means 
discouraging. There are still many difficulties to 








-~MARINE - 
—STEAM TURBINE 


Fig. 1 


PLANT.— 





ved fo E7 


Heat supplied to _Bovler Heat su, 


Ferrall 


Heat converted into | HP 


WIE 


WORK 





Heat in Steam supphed 
fo_LEngnen _ 


Heat fest in Turbine 


wreluding Exhaust, 
Fad:ation, Eddies £e 





70 % 


56 i. Nex 








Tota! loss in Bolter 
including flue lasses, 
radiation, heat lest nm 
7h ashes fe. 


202 


3 
& 
} 
5 
§ 
NS 
: 











a 





Heat converted title Usefu! Work 


HEAT LOST 


be faced and overcome, but they will be overcome. 
In this paper my proposal is to put before you such 
a scheme of marine gas propulsion, that the most 
cautious of us would be willing to risk a voyage 
by its means. What are the main difficulties? 
(1) The construction of a gas producer able to 
gasify all grades of bituminous coal. (2) A simple 
method to cleanse the gas from tar, either before 
the introduction of the fuel into the producer 
proper; when in the producer; or after the gas 
has left the producer on its way to the engine. 
(3) Perfect control of the gas-propelled vessel in 
starting, stopping, reversing, and running at all 
speeds. These are the three main difficulties in 
our way. 

Dealing with No. 1 and No. 2. If anthracite 
coal or coke is used these difficulties are entirely 
avoided, but with a limited supply of anthracite 
our wisest course is to leave it out of the question 
altogether. For marine purposes we must dea: 
with the ordinary coal that may be obtained, not 
only in Wales, but in various parts of the United 
Kingdom, and the many coalfields scattered about 
the world. Bituminous coal is cheap compared 
with either anthracite or coke, and, as I have 
already stated, it is the only possible fuel for 
marine gas producers. Its thermal value varies 
from 10,000 to 14,000 B.T.U. per Ib., and costs 
from 6s. to 7s. per ton. For many years gas 
engines have been driven by bituminous coal gas, 
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and the difficulty has always been to get rid of the 
condensible hydrocarbons which would fill and 
clog the valves and gas passages of any engine 
they were allowed to enter. This problem is one 
that must be faced rather by our chemists than 
by our engineers, and many notable firms have 
already solved the problem, but not in that simple 
manner that would make the gas plant perfectly 
suitable for marine purposes. It is reported from 
several trustworthy sources that a simple solution 
has been discovered. 

Then there is the necessity of dealing with the 
many grades of bituminous coal, some suitable, 
many unsuitable. Shipowners would have to 
insist on a correct analy+is being supplied prior 
to delivery, so as to ensure gas - producing 
qualities. 

In the cargo vessel the Lord Antrim* are 
gas producers in which the upper part of the 
furnace is worked with a down draught, and the 
lower part with an up draught, the gas being drawn 
off at the centre, on the suction principle. The 
raw fuel is introduced at the top, and is coked as 
it settles down towards the gas outlet, the hydro- 
carbon or tarry vapours in the meantime are either 
destroyed, or converted into fixed gases when 
passing through the incandescent fuel to outlet 
There are primary and secondary hot air supplies, 
the latter, drawn up from the producer base, is 
charged with steam vapour, and gas is made on 








you, when dealing with such a drastic departure from the | 
known and proved lines of marine engineering as the title of | appliances reach a thermal efficiency of 80 per cent. and 
my paper suggests. In order to estimate the relative mcrits of | over, but for marine practice 70 per cent., as shown, is the 
gas reciprocating engines, steam turbines, and steam recipro- | 


cating engines for marine purposes, I have prepared diagrams, 
Fig. 1, Fig. 2, and Fig. 3, which are based on the best averages 
now in practice, and with fuel best suited to boiler or pro- 
ducer. These figures have been submitted to such eminent 
authorities as the 
Sankey, R.E., 
compared with data given by Mr. J. E. Thornycroft, which 
substantially agree with them. 

In diagram Fig. 1of marine gas engines the heat efficiency 
of the gas producer is taken at 80 percent. ; this is a very 
moderate figure, as there are gas producers at work utilising 


* Abstract, M: of Engineers. 
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| taken at 33 per cent.—Fig. 1—giving a brake thermal effici- 
| ency of about 30 


Hon. C. A. Parsons, Captain H. Riall | cent, 
‘Mr. A. Basil Wilson, M. Inst. C.E., and | 
on indicated horse-power is an unknown quantity, as is also 
its mechanical efficiency. 
with two vessels—in duplicate, as far as form and wet surface 
are concerned, one driven by turbines the other by twin 


Fig. 3 
I am aware that land boilers with modern heat-saving 
best obtainable. 


The efficiency: on indicated horse-power for gas engines is 


per cent. for vertical type engines. The 
thermal efficiency of the whole plant works out at 28°8 per 


The thermal efficiency of steam turbines, shown in Fig. 2, 


From actual experiments taken 














* See “ Proceedings Institute of Naval Architects,” 1906. 


its passage through the coked fuel; the gas after- 
wards is thoroughly sprayed and finally cleansed 
in coke, sawdust, or wood wool scrubbers. It is 
already known that a successful bituminous coal 
suction producer, something on these lines, will soon be 
made public. The third difficulty, namely, perfect. control 
of a gas-propelled vessel, is our next consideration. 

One of the main difficulties that confront the gas engineer 
in applying gas engines for marine purposes is that of revers- 
ing. With small powers it is possible to reverse by means of 
a reversible propeller, the engine having only one direction of 
rotation. There is naturally a very serious objection to 
putting the reversing gear in so inaccessible a position as in 
the propeller, but at the same time there is undoubtedly a 
future for this type for river and coast work, if made simpler 
and more reliable. One of the great advantages of this type 
in connection with suction gas plants, is that the engine con- 
tinues to run while the vessel is being reversed, slowed down, 
or stopped altogether ; and the advanitage is this, that the 
* Drawings of this veosel were exhibited. 
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heat in the producer is sufficiently maintained by the con- 
tinued working of the engine, for the production of good 
working gas. The main disadvantage with these reversible- 





keep to the open-cylinder type, in which every working part | of the mean pressure leads only to a reduction of 35 per cent. 
can be seen and felt, 
| But the greatest of all difficulties in the application of gas 


of the speed of rotation; or, if half the cylinders are cut out, 
the speed of revolution will be reduced by about 32 per cent. 
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Fig. 4-HOLZAPFEL CHERRY'S 1200-H.P. MARINE GAS ENGINE 


bladed propellers is a mechanical one, for after a spell of work 
the bearings in the propeller boss, in which the movable 
blades are mounted, get worn, the blades lose their alignment 
and are liable to jam when the gear attempts to move them, 
and however great the care in design, sea water sooner or 
later gets within the boss and injures the gear. 

For higher powers up to, say, 500 horse-power units there 
is another system in vogue for reversing the propeller, viz.:— 
A reversing gear, which may be a combination of bevel or 
spur gear and friction clutches, is fitted somewhere on the 
propeller shaft within the vessel and in an accessible position. 
With this type it is customary when driving ahead for the 
bevel or spur wheels to be out of gear. These only come 
into operation when going astern. There are many patented 
examples, by well-known makers, of this method of 
reversing, which has the same advantage as the reversible 
propeller in that the engine only runs in one direction and 
may continue to run whether the vessel is moving or not. 
But for powers above 500 horse-power the gas engines them- 
selves must be made to reverse, for this dispenses with expen- 
sive and complicated clutches. Mr. J. T. Milton, the vice- 
president of the Institution of Naval Architects, has said in 
connection with this matter ‘‘ that marine engineers who are 
used to big engines think the inclusion of clutches a very 
serious proposal, they are not used to clutches. If the clutch 
gets out of order then the screw is done for. For sea-going 
ships we want a rigid connection between engine and screw, 
the engine must have direct drive and be reversible.’’ There 
are many methods of doing this. Mr. Cherry in the designs 
of marine gas engines, Fig. 4, shows one system, in 
which he has double sets of cams and rollers, controlled 
by a reversing link, while Messrs. Crossley and Messrs. 
Thornycroft rotate the cam shafts. Another, by the author, 
is shown in Fig. 5. There is no practical difficulty in 
reversing the gas engine provided a sufficient reservoir of 
compressed air is at command. This problem of reversing 
will be further dealt with in connection with the vessel 
Lord Antrim. 

There is no question in my mind as to what type of gas 
engine we should adopt for marine purposes, the simplest is 
the best, and there is no type so simple and satisfactory as 
the four-cycle or Otto type, with its sequence of suction, 
compression, power, and exhaust strokes, taking place in each 
cylinder. This type of engine, with inverted vertical 
cylinders, has a mechanical efficiency of over 90 per cent. and 
a thermal efficiency of 33 per cent., and for ajvessel requiring, 


say, 3000 horse-power, units of six single-acting cylinders, with | 


pistons of, say, 2lin. diameter by 24in. stroke, without piston- 
oe stuffing-boxes, or piston water service, would be suit- 
able. 
cylinder engines with open cylinder liners, having piston-rod 
and stuffing-box between the tandem cylinders, where they 
can be easily inspected and adjusted. 

At present the author has not much confidence for marine 
purposes in the double-acting cylinder type, in which the 


piston is wholly enclosed and the internal conditions of the | 


cylinder cannot be gauged with any degree of accuracy. 
Considering the high temperature at which these internal 
combustion engines work, and which to a great extent 
accounts for their high thermal efficiency, it will not be wise 
to run any risk of firing a piston and ruining a cylinder liner 
because of the impossibility of easy inspection. Far better 


But where larger powers are required,“‘then tandem- | 


engines for marine purposes is the attainment of asufficient | Then by reducing the mean pressures in the remaining 
range of mean effective pressures in the engine cylinders, so | cylinders, the result will be a reduction of the effective turn- 
that like a steam engine, varying speeds, from full speed to | ing effort to 25 per cent. of that of full power, the speed of 


TOTAL LENGTH OF ENGINE 20’- 0” 
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Fig. 5—-MARINE GAS ENGINE WITH ECCENTRIC REVERSING GEARS 


| dead slow, can be run without fear of stopping. We may | revolution will-be something less than half that of full power; 
: reasonably assume that a maximum reduction of 60 per cent. | This reduction of speed is not satisfactory for marine pure 
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poses, and it is doubtful whether gas engines could be run 
with. so greata reduction of explosive charge. As an 
example, the marine gas engine in the Lord Antrim with 
normal speed of 150 revolutions, cannot safely be reduced 
below 75 revolutions per minute, because with a light fly- 
wheel and possible miss-fires, the engine has not sufficient 
momentum to carry it over the compression strokes— 
see Fig. 5. 

A solution has been proposed in a gas engine built on 
Diesel lines, with separate double-acting air and gas com- 
pressor pumps, in two stages, to force gas and air at high 
pressure, .and in varying quantities, into the engine cylin- 
ders, which are to have only working clearance. This 
engine, it is assumed, having one explosion per revolution 
per cylinder, can run at very greatly reduced revolutions per 
minute. 

It is to be feared that this proposal brings in other diffi- 
culties worse than the complaint. Such a type of engine 
has never yet been built and made a commercial success. 
Some ten years ago it was my privilege to design a similar 
engine to this, under the direction of Mr. James Atkinson 
and the late Mr. Frank Crossley, with separate gas and air 
single-acting compressors, driven by an independent crank 
from the engine crank shaft, and arranged to deliver gas and 
air at high pressure into the engine cylinder. With that 
experiment the main difficulty was to obtain a thorough 
mixing of the gas and air, of approximately equal volume, in 
the very short space of time allowed at the beginning of the 
power stroke, so that the gas consumption was very extrava- 
gant, and, added ‘to this, the extra mechanical loss due to 
driving separate compressors made the engine much less 
efficient, and more costly and cumbrous, than the Otto type 
gas engine. This is not the solution for attaining various 
rotative speeds in the marine gas engine! And again, while 
the engines are running slow, what is to be done with the 
surplus gas that must be taken from the producers in order 
to keep up their temperature, and maintain them in a work- 
ing condition ? No gas engineer would dream of putting a 
gasholder on board a ship, and the only alternative, there- 
fore, is to waste the gas by opening the blow-off pipe to 
atmosphere and maintaining its flow by means of an ex- 
hauster. 4 : 

The following solution at once meets all these difficulties, 
whether the vessel has to run full speed or dead slow, by a 
practical manipulation of the speeds of indep2ndent engine 
units. In running some of them ahead and some of them 
astern any speed in either direction can be readily attained 
by the officer in charge of the vessel on the bridge, and with- 
out stopping, except during reversal, a single engine or the 
normal flow of gas through the gas producers. 

By this means the author attempts a solution—analogous 
to the turbine problem—but on different lines from those 
apparently adopted by builders of marine gas engines of 500 
horse-power and over. They rely on a large reservoir of 
compressed air for manceuvring and working the vessel up 
dock, in narrow waters, or when running dead slow in foggy 
weather, because with one engine unit, as has already been 
stated, the vessel cannot be driven by gas much below half 
speed. But to depend on compressed air at these times, 
when engines and producers should prove not their ineffici- 
ency but efficiency, is to stultify the whole subject of marine 
gas propuision. 

The one unit and compressed-air system is just as unwork- 
able as was the single steam-turbine engine in the Turbinia. 
It is no uncommon thing to be running dead slow for days ; 
for instance, when a storm has wrecked all the lightships on 
a dangerous coast, as at the mouth of the Hoogley, oz when 
passing through the Suez Canal. Compressed air is certainly 
needed, but in the « thor’s opinion it should be only used 
for short periods wh. n reversing the engines, and with two 
or more independent engine units, not only are the engines 
practically independent of compressed air for driving the 
vessel at any speed, but also the producers are maintained at 
an efficient working temperature. 

The Lord Antrim isa vessel 375ft. long by 47ft. beam and 
28ft, depth, gross tonnage 4268, built and engined by Messrs. 
Workman, Clarke and Co., Limited, Belfast, and the property 
of the Irish Shipowners’ Company, Limited, Belfast. I am 
indebted for information concerning this vessel to Mr. A. 
Basil Wilson, M.I.C.E., of Belfast. 


Steam Installation on ss. Lord Antrim. 


One triple-compound. 
‘Iwo 15ft. 6in. dia. « 11ft. 6in., 
180 Ib. 
26in. x 43in. x 72in. dia. 
48in. 
12-4 knots. 
9510 knots 
One, 11ft. 6in. x 9ft. 6in. at 90 1b, 
One, 17ft. 6m. dia., 19ft. 3in. pitch. 
67. 


Number of engines .. 
Number of boilers 


Size of cylinders 

BORO .... se ss 

eee Ce 
Total radius of action 
Dunkey boiler .. -.. 
Numb r of propellers 
Revolutions per minute... 
Displacement .. .. «. ... 5000 tons. 
Displacement at sea. loaded... 9708 tons. 


Gas Installation on s.s. Lord Antrim. 


Three, single-acting, six-cylinder. 

Four, suction. 

2lin. dia. 

24in., 3501b. explosion pressure, 

14-26 knots. 

16,826 knots. 

30 I.H.P. 

Five, 11ft., and 8ft. dia , with 15 per 
cent. -higher efticiency. 

159 


Number of engines . 
Number of plants 
Sze of cylinders... .. 
Stroke .. .. .; 
Estimated speed .. 
Total radius of «ction 
Auxiliary producer .. 
Number of propellers 


Revolutions per minute .. 
Displacement .. .. .. .. 5000 tons, 
Displacement at sea, loaded .. 9758 tons. 


Theshipis nowin operation with itssteam-driven machinery. 
Triple-compound engines of 26in., 43in., and 72in. diameter, 
48in. stroke, running at 67 revolutions per minute, and de- 
veloping 2360 indicated horse-power. Propeller 17ft. 6in. 
diameter, 19ft. 3in. pitch, steam pressure 1801b. Consump- 
tion of coal per indicated horse-power per hour at the low 
figure of 1°33 1b. on trial trip. 

This vessel has been fitted—on paper—by the author with 
gas producers and gas engines, the engines developing the same 
horse-power as the steam engines, but running at the in- 
creased speed of 150 revolutions per minute. 

There are four producers of the-suction type, de- 
signed to work with bituminous fuel with dust col- 
lectors, superheaters and-. heat interchangers, coolers, 
and sawdust scrubbers for the cleansing of the gas 
before passing to the engines. The engines and gas 
plants of this installation take up rather less space than 
the steam plant, and, therefore, allow more room for the 
coal storage bunkers. Each producer is supplied with a 
storage hopper of about 5000 lb. coal capacity, which will 
only require feeding once every eight hours by means of 
the coal elevator and spiral conveyor. The necessary 


efficiency than the price of bricks. 





starting fans, centrifugal pumps for water circulation, 
and the coal and ash elevators, are driven by electricity 
from generators in duplicate, direct driven by small gas 
engine units of approximately 12 to 15 horse-power, which 
also will be arranged to supply electricity to drive duplicate 
air-compressing engines for charging the air receivers placed 
on the deck immediately above the main gas engines. These 
reservoirs have from 20 to 25 piston stroke volumes of main 
engines in capacity, which will give ample margin for all 
emergencies. In the same space as these air receivers is a 
small starting suction plant of about 30 horse-power, which is 
arranged to supply gas to the two small starting units already 
referred to. 

When starting up this plant the fires are lighted in the 
producers the night before to get them thoroughly warmed 
up. The starting air-fan must run from 15 to 20 minutes 
before each producer can give good gas for starting the 
engines. During this interval the blow-off pipe, 15in. in 
diameter, is open and the poor initial gases driven off the 
fuel are allowed to go to waste up the funnel. This is a con- 
venient but not essential means for the conveyance of waste 
gas to the atmosphere. The fourth producer is for standby 
purposes or for working deck machinery when loading and 
unloading cargo; for handiness and’freedom from stoppage 
by frost, electricity or compressed air could be used for all 
deck gear. Steam-power for deck gear is certainly not a 
success at the usual consumption of 7 1b. to 10 Ib. of coal per 
indicated horse-power, half of the heat being wasted to keep 
the pipes hot. These gas producers can remain for long 
periods, in some cases for months, with very low standby 
losses ready to give gas to the engines in from 15 to 20 
minutes, and when once started into full operation by the 
suction of the gas-engine pistons, need very little attention. 
The exhaust pipes from the engines are shown cooled by 
water-jacket, or by internal water spray in the length next to 
the engine; the latter arrangement requires 
Indicated horse-power 

Revolutions x *36 
—see Fig. 5. The exhaust pipes are connected with the funnel. 
By this means the exhaust escapes to the atmosphere in the 
form of steam vapour at about atmospheric pressure. A dia- 
phragm across the centre of the funnel prevents any danger of 
firing the gases blown to waste, when the engines are being 
slowed down or stopped. The air inlet pipe to the producers is 
carried down within the exhaust side of the funnel, so that 
some of the heat is transferred to the air, which by this 
means, and by passing through the heat interchangers, enters 
the producers at a very high temperature. The air to the gas 
engines must be kept as cool as possible, and is kept as far 
away from any heating agencies, such as exhaust pipes. The 
air pipes pass through the deck forward of the funnel. In 
hot weather or tropical climates, in order to maintain the 
engines at their full power, the air compressors may be run 
for cooling the air and gas immediately before admission into 
the engine cylinders, and by increasing the weight of the 
charge admitted, will increase the power of the engines. 
This can be done at little extra cost when the air compressors 
are not required for other purposes. 

The central shaft is fitted with a larger propeller than 
the two wing shafts. These have two propellers carried 
on A frames from the bilge of the vessel, as in steam 
turbine propellers and do not project beyond the lines 
of the vessel, and are thus satisfactorily protected. It is 
possible, as already intimated, with this arrangement 
of machinery, to run the vessel at any speed from full 
speed to dead-slow either ahead or astern, without stopping 
the engines except for reversing. For example, taking the 
propeller going astern as having only 50 per cent. efficiency 
when compared with going ahead, by running the centre engine 
full speed ahead, and the wing propellers about full speed astern, 
the vessel can be practically stationary. Then by slowing 
down the wing propellers to half speed astern, the vessel can 
be made to move about quarter speed ahead, and as these 
engines can vary their speed from 150 revolutions down to 
75 revolutions per minute, any speed in any direction can 
be attained by the vessel without stopping the engines. In 
narrow waters, entering or leaving port, or working up dock, 
the vessel is under as complete control as if fitted with 
the latest steam eng.nes, and with no fear of the quality 
of gas being reduced. With such an installation, which 
occupies somewhat less space, less weight, and about the 
same cost as a steam installation, but with about 50 per 
cent. less coal consumption, who would fear a deep sea 
voyage if the machinery were in charge of experienced and 
capable marine gas engineers ? 

Objections may be raised to the use of a fly-wheel on board 
ship, probably due to the fact that heavy-fly-wheéls generally 
form part of a land gas engine, but in marine work where 
fluctuations of speed are of minor importance, and when 
multiple-cylinder engines are used, the fly-wheel may be of 
very greatly reduced weight, as already stated, and experi- 
ence has proved that gyroscopic action may be neglected, 
except when the wheel is placed athwartship. 

With large marine gas engines it is estimated that their 
cost will be about the same as high-class steam engines of 
the same power, but a gas producer can be made much more 
cheaply than a steam boiler, as the plating may be of the 
very lightest description. 


Cubic inches water per explosion = 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vy our 
correspondents, ) 


LOCOMOTIVE ECONOMY. 


Sir,—I must again ask for space wherewith to answer the leader 
in your issue of February 8th. This renewed intervention is the 
more remarkable when it is remembered that I am prepared to 
base the whole of my case, if necesssary, upon the past utterances 
of THE ENGINEER itself. I will dismiss the rag-and-bull theory as 
not worthy of serious comment, merely remarking that the tone of 
this leader does not quite correspond with the previous and long- 
continued pleadings for better engines, more improvements in our 
railways, and more complete statistics generally. 

Economy in coal, it is asserted, has no more to do with railway 
Well, let us see. I happened 
to be a nger last week on the North-Western. Before start- 
ing, I took the liberty to examine the tender of the engine, which 
I found loaded with several tons of Welsh coal; behind, the fiction 
of black coal was represented by a few hundredweights, The fire- 
man on the footplate was standing on half a ton of Welsh, the 
idea being that the nearer he got his coal to the mouth of the fuel- 
devouring monster the more easily might he satisfy its extravagant 
demands, A more dirty or disgraceful footplate cannot be 
imagined, or one which spoke more eloquently than any words 


could of unmitigated waste. After three hours’ hard punchi 
dropped ten minutes, and the inroad made then inte rr Di 
coal was a sight to see. We are also told that the ‘‘sentimenta|” 
objection to the piloting of these engines is to be abandoned 
because the way they are timing the trains is bad. So much for 
the two-engines-for-one theory. The trifling item of £5,000,000 
per year for coal is not worth consideration. / 

Again, only those brought up on railways can manage them ; pro- 
moted station-masters alone are the best business men. Asa large 
part of the work of our railways is not railway work proper, but dock 
and shipping business, this argument hardly holds, ‘The worki g 
of this system shows us the South-Western pouring millions into 
Southampton Water in the vain pursuit of over-sea commerce 
while, on the high authority of the Board of Trade inspector, thi. 
line has failed to attend to the public safety by straightening out 
its curves and attending to the alignment of its line. It shows ys 
the Great Western carving harbours out of the Welsh :nountains 
the Midland digging out all the sand of the Irish Sea, in order ti. 
keep its harbour open. They have gone to Ireland literally and 
metaphorically. The Great Eastern, ona turnover of £300,000. 
losing £2000 annually. And so instantes can be multiplied t+: 
show how our transport system has outgrown entirely the capac’ t, 
of the bureaucracy to m nage it; while it was distinctly railway 
business our present methods might do, but now the 20th century 
necessitiesdemand reorganisation. Next, as to the capacity of rail- 
way directors generally, many of them have inherited their positions 
—some are bankers, lawyers, &c., and, again, many are coalowners 
indirectly interested in the waste of coal. The South-Western 
has always negotiated its coal contracts either through or in con 
junction with middlemen, and any keen business man could 
devise a better system inside five minutes. 

It is also stated that an engine which accomplishes an unpar 
alelled performance is not economical. Here '1HE ENGINEER is 
“hoist with its own petard.” If this statement is true, then these 
engines should be the standard construction in England. 

The record of the performances of these engines by M. Sauvage 
contain no mention of such wasteas is suggested by THE ENGINEER ; 
instead, a high economy was shown, and maintained conclusively 
under the searching criticism of the leading English engineers. 
Two of them brought their results in. the shape of diagrams to 
compare with the perenne of the French engines ; one wisely, 
when he saw the French results, tled—urgent business called him 
elsewhere ; the other, with more courage than discretion, remained 
te explain that the best diagrams did not always indicate 
superiority, but that ‘‘leg of mutton” diagrams—the term is his 
own—might be better, and that, at any rate, the drivers know 
why this was so, though how this was possible the speaker did not 

retend to know. I also do not know either, though, as a citizen, 
would like the nation to be protected against ‘leg of mutton” 
engineering. 

To check the extraordinary statement about the consumption of 
the French engines, I give the figures of M. Sauvage, for 
compounds 55-7 lb. per mile, average load 424 tons ; for non- 
compounds 57-1 lb. per mile, average load 2784 tons. This, be it 
remembered. is French coal. 

London, February 11th. 


[The extraordinary exaggerations in this letter will be obvious 
to the most casual reader.—Ep, THE E.] 


PROGRESS. 


Sir,-—The locomotive superintendent who is faced with urgent 
necessity to economise has certain very definite paths of thought 
laid out for him. Economies may be effected (1) by reducing the 
cost of fuel and maintenance on his existing stock of engines ; 
(2) by introducing new and more economical types of engine, both 
as regards fuel consumption and maintenance. Now the economies 
in direction (1) are the most desirable and immediately apparent if 
effected, but far the most difficult to obtain ; sofar the application of 
superheaters to the boilers of existing simple locomotives alone holds 
outa hope of fuel economy, and as it may be possible to effect at the 
same time a reduction in boiler pressure, there may be a possible 
economy in repairs, in spite of the added maintenance of the 
superheater. In direction (2) the production of an economical 
type of engine, whether passenger or goods, is governed by one 
consideration only ; the traffic must be moved rapidly on our 
crowded English main lines. Slow movement of either goods or 

nger traffic is inadmissible. The length and weight of trains 
ing limited to certain definite maximums by platform and siding 
lengths and other physical conformations of the railway, it seems 
that certain essentials for main line locomotives are definitely 
pointed to. They must be capable of (1) accelerating a heavy 
load at a fairly high rate; (2), having done this, of hauling 
the same load economically. Now, I submit that these conditions 
are best met by locomotives of the four-cylinder compound type 
with superheaters either placed before the high-pressure cylinders 
or iatermediate between the high-pressure and low-pressure. The 
boiler pressure should not exceed 1201b. per square inch, 
thus enormously reducing the boiler repair bill; the boiler 
should have a large heating surface and a large grate arsa, this 
latter to enable inferior fuel to be burnt and a low rate of com- 
bustion maintained—the low rate of combustion will permit of soft 
exhaust and diminished boiler repairs. The design of the high- 
pressure and low-pressure cylinders and valve motion should 
permit of the engine working at any time as a four-cylinder simple 
with full pressure boiler steam in all four cylinders. The valve 
motion and the piston-rods, connecting-rods, &c., should be 
designed to meet the above conditions, and also be absolutely 
interchangeable for both high-pressure and low-pressure cylinders ; 
high-pressure cylinders should drive one axle, and the low-pressure 
another axle, for the sake of economy in crank axle renewals. 
Walschaert’s valve gear should be used with piston valves in the 
high-pressure cylinders, and balanced slide valves in the low- 
pressure cylinders. Such locomotives would, though more costly 
to build, be economical to maintain, and would handle with 
rapidity, ease, and a fair measure of economy the peculiar traffic 
of the main lines of this country in a way which the simple loco- 
motive, two or four-cylinder, cannot touch. IRISHMAN, 
February 13th. 


ELECTRIC TRACTION ON STEAM RAILWAYS, 


Sir,—Through the medium of pe correspondence columns [| 
would draw the attention of the electrical engineering profession 
to the last paragraph of your article on ‘‘ Locomotive Economy” 
in your issue of February 8th. Till that time arrives when 
electrical engineers realise that ‘‘a great railway is a complicated 
machine, and can only be successfully worked by those who have 
served an apprenticeship almost as long as their lives,” till such 
time will the successful solution of the problem of the electrifica- 
tion of our main lines be deferred. It was most noticeable that 
during the discussion on a recent paper, on ‘“‘ Railway Electrifica- 
tion ” at the Institute of Civil Engineers the least useful contribu- 
tions to the discussion were from men- of high standing in the 
electrical world. When the Jocomotive engineer has learnt a little 
more about electricity, and when the omniscient consultant has 
learnt something about railways, the electrification of some of the 
shorter main lines which handle dense traffic, such as the London, 
Tilbury and Southend, the Great Northern, or the Lancashire and 
Yorkshire, may be within measurable distance. 
February 13th. ELEctTRICAL Loco, 


LOCOMOTIVES WITH CONED BOILERS. 


Str —The enclosed drawing and particulars will, I think, answer 
tha letters of Mr Chas. 8S. Jake and ‘‘ A. R. B,” on this subject. 





The engine illustrated was one of a batch of twenty designed by 
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Mr. S. W. Johnson and built in 1871-2 by Messrs, Beyer, Peacock 
ani Co:, for the Great Eastern Railway. When new, it had Mr. 
Johnson’s standard boiler, with his customary Salter spring balance 
safety valves ‘on the dome in the middle of the barrel, and 
with a locked-up valve in a brass conical casing over the fire-box. : 

In 1876 No. 492 was provided with what was known as: Weston’s 
patent boiler and fire-box. The latter extended for a length of 
‘ft. 7in. into the barrel, which was ‘‘coned,” as shown. The dia- 
meter of the barrel.was 4ft. at the smoke-box end, and 4ft. 74in 
at the throat-plate, whilo the length between tube-plates was 
jit. Shin. Afcer being in use for about two years the Weston 
boiler was removed, and an ordinary one was substituted. The 
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engine had, like the others of its class at the time, cylinders 17in. 
by 24in., and 5ft. lin. wheels. 

“This Great Eastern example was not, perhaps, what is usually 
meant by a coned boiler, Yetitseems to have been very similar 
to a type of boilers now being tried on the Northern Pacific Rail- 
road, in which type the upper part of the fire-box projects for a 
distance of 2ft. Sin. into the coned barrel, and forms a combustion 
chamber, It is said that this arrangement gives satisfactory 
results, 

It may be of interest to add that the sc-ca!led wagon-top boiler 
wes adopted in America in 1850, and the extended wwgon-top 
in 1886, F, W. Brewer. 

Bowes Park, N., February 9th. 








OBITUARY. 


LEON SERPOLLET. 

By the death of M. Léon Serpollet. which took place in 
Paris on Monday last at the early age of forty-eight years, 
France loses an engineer who has acquired a world-wide 
reputation for the work he has done in steam road loco- 
motion. _ Before completing his engineering studies 
M. Serpollet was struck with the idea that a generator of 
enormous steam-raising capacity could be devised by in- 
jecting water into red-hot tubes, and having always 
believed in the possibility of propelling road vehicles by 
mechanical means, he made a first application of the new 
flash generator toa tricycle which he built in 1883. Two 
others were subsequently constructed, one, being exhi- 
bited at tbe Paris Universal Exposition of 1889. The 
tricycle developed into a three-wheeled vehicle, and this 
again into heavy passenger carriages, of which about a 
dozen were built for M. Serpollet’s’ friends. He made 
the first long run from Paris to Lyons and back with the 
three-wheeled vehicle in 1890. On one part of the 
journey the steering connection broke, and M. Serpollet 
had to. hang over the front and tap the wheel in the way 
it should go while his friend manipulated the driving gear. 

The steam car-with flash generator seemed to have so 
great a superiority over the petrol engine, which was 
only then beginning to put in a timid appearance, that 
the outlook for this type of vehicle was particularly, pro- 
mising. Finding, however, that the use of solid fuel 
constituted a serious drawback for pleasure carriages, he 
turned his attention to omnibuses and wagons, which, 
however, were far from proving altogether satisfactory, 
but the results were nevertheless sutliciently encouraging 
to induce the railway companies and the General Omni- 
bus Company of Paris to engage his services for the 
application of his system to railway coaches and tram- 
cars. He equipped twoor three lines in Paris with steam 
cars. His system, however, was not extensively adopted, 
partly on account of the noise of the vehicles, which at 
one time resulted in an order from the Municipal Council 
to the General Omnibus Company to take them off the 
streets. Despite their drawbacks the Serpollet tramcars 
have done excellent service, and they seem likely to con- 
tinue runningon somé of the Paris lines. M. Serpollet 
then turned his attention to railway coaches, and built 
one for the Paris-Lyons-Mediterranean, which was to be 
employed for express service between Paris and Lyons; 
but after exhaustive experiments the proposal to organise 
frequent services of fast motor coaches over long distances 
was abandoned. Unfortunately, this incursion into the 
domains of railway and tramway work did not prove 
monetarily satisfactory to M. Serpollet. 

Associating himself with the financier, Mr. J. Gardner, 
he returned to the atitomobile industry, to which he was 
henceforth to devote the whole of his energies. As the 
result of experience with the tramcars he replaced his flat 
tubes with round tubes, and to overcome the difficulties of 
using highly superheated steam-he designed an engine 
with mushroom valves. Everything, in fact, was re- 
designed. All his improvements were characterised by 
singular ingenuity and simplicity.. His heavy oil burners 
were different from everything else of the kind. His 
various methods of securing a proportionate feed of 
fuel and water appeared to be perfect until he 
improved upon them. His final adaptation, the 
self-starter, which allowed of the car being started 
without the use of the pump lever, seemed to 
bring the steam car to-perfection. M. Serpollet was 
original in everything he did, and everything seemed to 
be done on ‘correct lines. He designed a racing car to 
offer the least possible wind resistance, with which he 
accomplished record speeds. He proved that the steam 
car was fast and efficient, but notwithstanding this, it 
failed to-make headway against the popularity of the 
petrol. vehicle. The business languished, and Mr. 
Gardner, who had been financing the concern, withdrew. 
Believing firmly in the future of the steam car himself, 
M. Serpollet struggled along bravely in face of the public 
prejudice against steam, and the tide seemed to have 








turned recently when the heavy car business was acquired 
by M. Darracq, who, with the help of other capitalists, 
formed a powerful company for opening up public services 
of Darracq-Serpollet vehicles all over France. M. Ser- 
pollet, however, only lived to see the beginning of this 
big undertaking. He gradually sank under a fatal liver 
complaint, but. up to the last: he was full of projects for 
the future. There was a winning charm about M. 
Serpollet which made him as much beloved as a man as 
he was respected as an engineer, and everyone who was 
brought into contact with him feels that he has lost a 
personal friend. His death has made a strong impression 
upon automobile and engineering circles, where few were 
aware that the charming man of genius who has just 
died was aftlicted with a fatal: malady. Married a few 
years ago, M. Serpollet leaves a widow and two-children. 


GEORGE E. MACKROW. 

Ir is with great regret we have to announce the death 
of Mr. George E. Mackrow, the veteran naval architect 
to the Thames Ironworks and Shipbuilding Company, 
of Blackwall, which took place early in the morning of 
the 7th of the present month, after only a few days’ ill- 
ness. As he was born on the 7th of March, 1830, he had 
attained (within a month) his 77th year. Having in his 
earliest youth previously tried the three different trades 
of coorer, silversmith, and optical instrument maker,‘ and 
not liking either, he was, in the month of March in the 
early “ forties "—about 1844—taken by a friend from his 
home, which was in Limehouse Fields, over to the ship- 
yard of Messrs. Ditcbburn and Mare—then known as 
the Land’s End—introduced to Mr. Ditchburn, and after 
a few weeks was bound apprentice to his firm for seven 
years to learn the “art and mystery” of ship con- 
struction. The firm at that time occupied very small 
works, these consisting of a shipyard on the Thames, and 
a mould-loft. 

When he had finished his school education he made 
his first essay at learning a trade, that of a cooper. About 
the time he was apprenticed to Ditchburn and- Mare, the 
senior partner was consulted by the Lords of the 
Admiralty as to the most proper size and form of vessel 
to convey her Majesty Queen Victoria from Whitehall to 
Woolwich. After careful consideration Mr. Ditchburn 
proposed a certain form of vessel, and advised that 
she* should be propelled by an Archimedian screw. 
The merits, however, of such a mode of -propulsion 
being little understood by “my Lords” of that 
day, the proposal to “ screw” her Majesty between 
those places was considered by one of them as little 
short of high treason; but Mr. Ditchburn overruling 
these scruples, carried out what he had proposed, and his 
labours resulted in the construction of the Royal yacht 
the Fairy, which turned out a complete success, and highly 
creditable to all concerned in her production, she having 
been declared, by a most capable judge, the “ most perfect 
gem that ever floated on the water.” Nothing has 
since been seen to compete with her in beauty. Young 
George Mackrow had thus in her, at the outset of his 
career as a naval architect, a splendid object lesson for 
future study, of which he subsequently made good use in 
the design and construction of several Royal yachts for 
European and other monarchs, built at’ Blackwall. 

A year or two after being articled to Ditchburn and 
Mare, the junior partner—Mr. Mare—conceived the idea 
of starting new works across Bow Creek—the then exist- 
ing shipyard being onits south side—and laying down plant 
for rolling his own iron. This proposal led to a rupture 
of relations between the partners in the firm, and Mr. 
Mare commenced the new works alone. The site was 
then a swamp, overgrown with rushes as high as a man’s 
waist ; but it was on this swamp—then known as Frog 
Island—that the first two shipbuilding slips were staked 
out by young Mackrow, and on them were laid down 
eight of the “ Citizen” river Thames passenger boats. 

By the year 1858 the firm of C. Mare and Co. having 
become defunct, and the Thames Ironworks risen out of 
its ashes, a design and tender was called for by the 
Admiralty for an iron vessel to be clad with 4in. armour 
plate, the result being the building by the Thames Iron- 
works firm of the Warrior, the first seagoing ironclad 
ship in the world. The success ettending the construc- 
struction of that vessel, and the keen interest felt by all 
nations in her building, brought in orders to the firm for 
the first of the armour-clad warships possessed by Spain, 
Portugal, Russia, Greece, Turkey, Denmark, Germany, «ec. 
Up to the time of the advent of the Warrior, the 
British Admiralty possessed only a few iron sloops 
and transports, mostly built at the Thames Iron- 
works shipyard, the Himalaya being the largest of the 
last-mentioned class of vessel afloat for many years. After 
the expiration of his apprenticeship he continued in the 
service of Mr. Mare, and subsequently, on the retirement 
of that gentleman from business, and after having risen 
through the different grades of employment to that of 
chief of the designing department, Mr. Mackrow trans- 
ferred his services to the successors of Mr.. Mare in the 
occupation of the Thames Ironworks. There he 
remained, and during the past forty years or more he 
has designed and seen through to completion some of the 
finest warships, not only for our own, but for the foreign 
navies previously mentioned, together with those of China 
and Japan. Mr. Mackrow was admitted an Associate of 
the Institution of Naval Architects in 1861, was elected 
a Member in 1864, and later on became a Member of 
Council of that body. 


THOMAS AITKEN. 


Tue. death is recorded of Mr. Thomas Aitken, the Chair- 
man of the London and Edinburgh Shipping Company, the 
event taking place in his home .at Kinross, on the 29th 
January. Born about eighty years ago, at.Culross, on the 
Forth, Mr. Aitken had been in failing health for more than 
a year, due to ashock of paralysis. For more than half a 
century he was identified with the port and shipping of 
Leith, and few men have had such constant and varied 
experience of British shipping as a whole. After being 








trained as a shipbroker at Grangemouth, he joined the office 
staff of the London and Edinburgh Shipping Company in 1842, 
becoming general manager in 1854, when in his forty-fifth 
year. When he first joined the company traffic was carried 
on by the well-known Leith smacks, but steam soon 
thereafter displaced sail, and just as the company had been 
famous for its clippers so it succeeded in establishing a 
splendid fleet of coasting steamers, plying not only between 
Leith and London, but on regular service to Lisbon, Cadiz, 
Oporto, Bordeaux, and Charente; the fleet now consisting of 
about a dozen steamers, a few of them, like the Fiona, built 
at Dundee. two years ago, being of exceptional speed and 
most lavishly equipped for passenger carrying. The success 
of the company has been largely due to Mr. Aitken’s keen 
business ability. _ Besides controlling the London and Edin- 
burgh Shipping Company, he found time to devote to many 
other industrial ventures in a directorial capacity. He was 
a prominent member of the Leith Dock Commission, ‘the 
Edinburgh and Leith Chamber of Commerce, and the Edin- 
burgh MerchantCompany. He atone time held concurrently 
the chairmanship of the Fife Coal Company, the Reversionary 
Association of Edinburgh, the Galloway Steam Packet Com- 
pany, the Scottish Cyanide Company, and the Linnhigg Coal 
Company, while also holding a seat on the Boards of ‘the 
Irrawaddy Flotilla Company, the British and Buremiose 
Steam Shipping Company, and various investment and 
insurance enterprises. On the completion of the fiftieth 
year of his connection with the London and Edinburgh 
Company Mr. Aitken was presented with his portrait in oils, 
by Sir George Reid, the inscription stating that it had been 
presented ‘‘in thankful recognition of his faithful, wise, and 
loyal service during a period of fifty years.” 


C. H. BAILEY. 

Mr. C. H. Baiwey, the proprietor of the Tyne Engineer- 
ing Works, Newport, Mon., died on Monday last at Newport. 
He was 1n his fifty-ninth year, and had been long identified 
with the industrial and social life of the district. He was 
born in London, and after a promising scholastic career 
entered the engineering works of Messrs. Robert Stephenson 
and Sons on Tyneside as an apprentice, and in due course was 
occupied at Woolwich Arsenal. He appears to have early 
applied himself to the marine branch of his profession, and 
by vigorous effort secured a first-class marine certificate, 
following which he represented his firm in various parts of 
the world, notably in laying down important cables. While 
still a comparatively young man he undertook and carried 
out efficiently the duties of superintendent engineer 
of the River Niger Company. About 1880 his attention was 
directed to Newport as a promising field for engineering 
labours, and there he began a hopeful career as engineer, 
soon becoming conspicuous for his ability, energy, and 
powers of organisation: His enterprise was particularly 
shown by his conduct of his branch at Barry Docks, where 
for years he has been prominent for his success in able 
mechanical application in ship repairing. 

As showing that he was a busy man, Newport and Barry 
did not fill up the scope of his labours, He was an author of 
ability, and will be remembered for many publications of 
utility to sea-going engineers. Two of his works may be 
specially named—his ‘‘ Distance Tables from Port to 
Port,’’ enumerating more than 40,000 distances, and his 
compilation of seafaring terms in various languages. There 
may be named, apart from his handy works, which engi- 
neers valued, his reference notes, his pocket-book refills, &c. &c. 








JOHN L. STEVENSON. 

WE regret to have to announce the death of Mr. John L. 
Stevenson, which took place at Hammersmith on Saturday, 
the 9th inst., after an illness of sixdays. Mr. Stevenson 
received his early education at Malvern College and in France. 
After obtaining general engineering knowledge in Lordon and 
the Midlands, he was with the Barrow Hematite Iron and 
Steel Company, Limited, for a period of fifteen years, three 
of these years being spent at the Barrow Collieries,; Barnsley, 
where he was engineer-in-charge of the sinking and opening 
up of new pits. ; 

A new Siemens-Martin steel plant in South Wales was the 
next work upon which he was engaged, this being during the 
years 1887-89. In November of the latter year Mr, Stevenson 
left England for the United States and acted as thief 
engineer to Mr. James P. Witherow, of Pittsburg. Here he 
was occupied in installing complete blast-furnace plants. He 
also put down the works of the Ironton Structural Steel 
Company, of Duluth. 

On returning to this country he acted as chief engineer to 
Bolckow, Vaughan and Co., Limited, of Middlesbrough, 
coming to London in 1900 to commence private practice. He 
took out several patents for inventions, these being chiefly 
connected with blast furnaces. He also wrote a considerable 
amount on the same subject, and much of what he wrote 
first appeared in THe ENGINEER. Two of his contributions 
may be referred to. The first of these was entitled ‘‘ The 
Design and Equipment of Blast Furnaces,’’ which was pub- 
lished in the months of September, October, and November, 
1902. The second was ‘‘ Blast Furnace Calcylations,’’ which 
appeared in our issue of August 25th, 1905. Both of these 
articles were subsequently published in book form. 





W. W. B. RODGER. 

THE deith took place, from pneumonia, on the 11th inst., 
of Mr. Walter Washington Buchanan Rodger, of Greenock, 
who was a well-known figure and force in harbour and 
municipal affairs in Greenock, of which town he was Provost 
from 1889 till 1892. Mr. Rodger, who was in his sixty- 
second year, began his career as a civil engineer, and was an 
apprentice with Messrs. Forman and McCall, of Glasgow, 
whilst this firm was engaged with the Gryffe waterworks, 
Greenock. Later he assisted Mr. Walter Kinipple at the 
harbour works, and was subsequently surveyor for Gourock 
and Innellan. On coming into possession of the mansion of 
Bagatelle, one of the fine old houses in Greenock, Mr. 
Rodger gave up following his profession, and entered upon 
the career of public service, in which he distinguished him- 
self and conferred lasting benefits upou Greenock, its indus- 
tries, and citizens. 





WILLIAM JOHN GREER. 

THE death is announced of Mr. William John Greer, for 
over twenty years executive engineer of the Public Works 
Department, Bengal, which event took place after, two 
months’ illness, on the 6th inst. Mr. Greer, who was only 
fifty-three years of age, was an old member of the Institution 
of Civil Engineers, He had been honoured with being 
mentioned to the Government for his work in Bengal, chiefly 
in connection with his projects for big canals, 





THE ENGINEER 


Fes. 15, 1907 








A REVOLUTION RECORDER. 


WE have recently had sent to us for inspection a new 
revolution indicator, the invention of Mr. Alfred R. Fairer, 
of 97, Horseferry-road, Westminster. Its special features are 
simplicity of construction and large figures. In Fig. 1 we 
show an engraving of the recorder with the case on, as when 
in actual use. In Fig. 2 we give another view of the instru- 
ment with the cover removed. From this latter view the 
recorder will be seen to consist essentially of four large wheels 
with figures printed upon them; the spindles to which these 
wheels are separately connected are concentric, and at one 
end of each of them they are rigidly fixed to the small brass 
discs A, B, C, D respectively, the wheel on the left being con- 
nected with the disc A, and soon. These discs vary in size, 














Fig. 1 


A being larger than B, B larger than C, and_C larger than 
D. On their circumference they have each ten notches. 
The lever L is keyed to the spindle which carries the first 
wheel. Thus, as the lever is pushed forward the pawl P 
engages in one of the notches of the large disc A, and turns 
the wheel one-tenth of a revolution. After the wheel has 
made nine such motions the notch in which the pawl engages 
is deeper than the others, and allows the pawl to drop into 
the first notch of the disc B, which being connected to the 
second wheel, causes the tens to be recorded. This process 
is repeated in the case of the hundreds and thousands 
readings. By lifting the pawl the instrument can immedi- 
ately be set back to zero by hand, but this necessitates taking 
off the cover. The instrument has few working parts, and 
nothing that is likely to get out of order. The case is 
fastened over the ‘recorder by four screws put in from the 














Fig. 2 


back, thereby preventing, it is claimed, the machine from 
being tampered with. We cannot, however, but think that 
it would have been more convenient, if only so as to be able 
to set the instrument to zero, to have been able to remove 
the cover without having to take the instrument down and 
disconnect it, an alteration which could easily be made. 








OIL FUEL BURNER. 


Ir will be remembered that at a meeting of the Institution 
of Mechanical Engineers some months ago Mr. Stackard 
gave some account of a liquid fuel burner he had designed 
for operating glass furnaces. The burner differed from others 
described on the same occasion, in that it used compressed 
air instead of steam fur atomising and injecting the fuel. 
Further experiments have now been carried out with this 
burner, and we have recently had an opportunity of seeing 
several in use at J. A. Curle’s, Limited, works, Homer-road, 
South Hackney. They are there used principally for glass 
furnaces, but one of small size is in place in a little vertical 
boiler, and a few simple but valuable tests were made with 
it. 

The oil used is a very cheap and crude by-product, and 
we are unable to say what its heating value is. That, how- 
ever, is unimportant, since the burner will consume equally 
well any of the ordinary heavy oils. That a high tempera- 
ture is attained is sufficiently indicated by the fact that two 
burners of quite moderate size maintained in a molten state 
a bed of glass weighing about 6 to7 tons, and some 18in. 
deep. There can be little doubt that a temperature high 
enough for most metallurgical processes can be readily 
produced. 

But the chief interest of the burner lies in its suitability 
for steam raising, and it may be particularly considered in 
connection with steam motor vehicles, A strong point in its 


favour for such a purpose is the ease with which it is lighted. 
With everything starting cold, the burner under the little 
boiler already mentioned was lighted at once with a small 
piece of paper. The fuel is atomised by an air jet, and 
there is no vaporiser or anything of the kind to heat up. 
After the burner had been at work for a short time, and 
there was 201b. on the steam gauge, the air was shut off, and 
steam turned on in its place, when the burner continued to 
work as before. This isa valuable feature. Mr. Stackard’s 
idea is that a small supply of compressed air should be used 
for starting, and that as soon as sufficient steam pressure was 
generated—9 lb. to 101b. is sufficient—the burner should be 
turned over to steam. It could then either continue to work 
in that way, or sufficient steam having been generated to get 
the engine under way, it might drive a small air compressor to 
supply the burner. There is nothing impracticable in this sug- 
gestion ; indeed, the plan is already used in fire-engines, and 
the ease with which the burner is started from all cold with air 
is @ point in favour ofthe proposition. Itis instructive to notice 
the difference in the flame under the twoconditions. The jet 
appears to be longer and narrower, and the flame far more 
active when air is used than when steam is employed, and 
we have no doubt that the temperature in the former case is 
higher than in the latter. In neither case is any yisible 
vapour produced, and we were unable to detect any smell. 
Two sizes of burner were seen at work. Those of the larger 
size were consuming 34 gallons per hour each, whilst the 
smaller burners took ? gallon per hour each. The volume 
of air through thelarger was about 25 cubic feet, and through 
the smaller about 10 cubic feet per minute at a pressure of 
18 1b., which is only necessary where a high localised heat is 
required. For boiler work a much reduced volume and pres- 
sure would be sufficient. 
15 horse-power motor runs six large and five small burners, 
consuming in the aggregate about 22 gallons per hour. The 


ing only 10in. over all by 1fin. diameter, and the smaller din. 
over all by 1jin. diameter. 

The burner is illustrated by a section which leaves little 
need for description. The point to be observed is that the 
air enters in two places. It comes right through the small 
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burners themselves are quite small things, the larger measur- | 
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The first Bill dealing with mining labour in thi 
was passed in 1842. This Act prohibited the nto soa "y 
women and girls below ground, also of boys under ten y - 
of age; provided for mines inspectors, and prohibited 4 
payment of wages in a public-house. . 

n 1855 and in 1860 Amendment Acts were passed - on 
amending the Law of Inspection and the other the Law of 
Regulation. The latter Act, besides extending the Jaw he 
ironstone mines, provided that no boy under twelve years of 
age should be employed in a mine unlesg he could read ang 
write or was permitted to attend school two days weekly for 
periods of three hours; that winding engines should not'be 
in charge of persons under —— years of age, when 
winding men ; and that no land agent or colliery manager 
could be a mines inspector. , 

The Act of 1860 also provided for the fencing and casing of 
shafts ; for ventilation and drainage ; for covers on cages and 
flanges of winding drums; for indicators on engines and 
gauges on boilers ; for notice of abandonment of mines: for 
wages to be paid in money only; for miners to appoint check 
weighmen ; and for many other safeguards, &c. In 1862 an 
Act was passed for the provision of duplicate shafts. 

Then came the Coal Mines Act of 1872, with provisions 
that no boy under twelve be employed in a mine; that al] 
mines be under control of a certificated manager; and for 
| penalty of imprisonment to be imposed upon owner, agent, 
| or manager for offences ‘‘ reasonably calculated to endanger 

the safety of persons employed in or about the mine,” 
&e. &e. 
One or two less important Acts followed, and then we got 
the Mines Regulation Act of 1887—‘‘ an Act to consolidate 
and amend”’ previous Acts. This Act became operative 
January Ist, 1888. It repealed all former Mines Acts, and 
stands to-day, with slight amendments enacted in 1894 and 
1896, as the established law on behalf of miners. The Act 
not only provides for all the principal rules, regulations, and 
safeguards contained in former Acts, but makes many of 
them more stringent, besides adding many new reforms in 
the interests of the worker. For instance, the age of winding 
enginemen is increased to twenty-two years; provision is 
made for more adequate ventilation, timbering, and draining; 
for efficient lamps and proper 
use of explosives; for baro- 
meters and thermometers to 
be fixed in suitable places; for 
ambulances and many other 
safeguards. 

That much of this legisla- 
tion was urgently needed from 
every standpoint of moral 
decency and common justice 
we acknowledge; that much 
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central hole, and effects atomisation, and it reaches the 
atomised fuel through the Jarger hole just as it is — 
The air here finds its way out through a fine annulus, and, 
mixing with the fuel, promotes combustion. A careful 
adjustment of this opening is necessary, but once effected-it is 
permanent. The burner can be regulated down to about one 
quarter of its normal consumption by the movement of the 
inner tube, which is actuated by a differential screw, as 
shown. The air enters the burner under a pressure of 
from 9 Ib. to 14 Ib., and the oil flows in by gravity. Atomisa- 
tion and combustion appear to be complete, and we are 
assured that there is no clogging or carbonisation of the 
burner, and that no part of it wears out. The burner is 
supplied by J. A. Curle, Limited, themselves. 








LEGISLATION AND COAL-MINING. 


WitH a Departmental Committee dealing with the 
‘economic aspect ’’ of the miners’ eight hours question and 
a Royal Commission appointed to inquire into, and report 
upon, certain questions relating to the health and safety of 
miners and the administration of the Mines Regulation 
Act, the present seems an opportune moment for a brief 
review of past legislation effected in the interests of miners. 


miner’s lot was probably worse than that of any other worker 
in this country. . Hard labour, long hours, and low wages ; 


—infinite toil, danger, and hardship were the predominating 
conditions of the miner’s life. It is little wonder, thereforé, 
that during the era of industrial legislation which began some 
fifty or sixty years ago, and has lasted down to the present | 
time, miners’ questions have been the most prominent of the 
labour affairs dealt with by Parliament—for Parliament has, 
indeed, done more for the protection of the underground 
worker than any other. But whilst we rejoice in all that is | 
accomplished towards the humanisation of industry, we must | 
not forget the increased cost of production, with its accom- 
panying commercial handicap, involved in the State regula- | 
tion of labourconditions. Moreover, it would be better if all 
concerned—especially workmen, labour leaders, and poli- | 
ticians—would frankly recognise and admit that much of the | 
——— effected in prevention of accidents, &c., since 
industrial legislation began is not entirely due, as is too | 
commonly assumed, to legislative interference, but, in a | 
large méasure, to the spread of knowledge, technical 
and scientific, and the natural development of humanitarian 
ideas concurrent with the general progress of civilisation 
—to human and voluntary effort quite as much as to 
mechanical regulation and compulsory law. With better | 
education, increased knowledge, improved appliances, and | 
greater skill, come more thought and care, and more thought | 





and care mean increased safety and a diminution of-accidents, | 
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THE STACKARD OIL FUEL BURNER 


During the first half of the nineteenth century the | p L 
| authority, that the amendments contained in the Act of 1887 


primitive appliances, inadequate ventilation, and bad drainage | 


of it has proved beneficial is 
admitted ; but legislation must 
not be regarded as the only 
cause of increased safety; that 
it has been even the chief cause 
may be seriously questioned. 
A great, if not the greatest, 
factor that has contributed to 
the making of our mines prac 
tically three times more safe 
than they were fifty or sixty 
years ago is the human element 
— the improved knowledge and 
care of men, managers, and 
owners, apart from legislative 
interference. 

Coming now to the mere 
business side of the question; 
what do we find? Fifty yeats 
ago the annual output of 

coal per person employed in and about our mines was 265 

tons. Mining appliances were then, of necessity, primitive 

in character, and a considerable proportion of the workers 
were women and children. Now no young children, and but 
very few women, are employed at the mines. All workers 
below ground are men’ or youths in their teens; wages are 
fully 50 per cent. higher now than then ; comfort, health, 
and safety in working are alike greater; methods and appli- 
ances are incomparably better; and yet the output. of coal 
to-day per person employed is only'at the tate of 275 tons a 
year. If it is urged that somewhat thinner seams are 
worked now than was the case fifty years ago, it must also 
be remembered that far supefipr equipment ‘and appliances 
are in use to-day; that the physique of the workers has 
improved ; and the safety, healthfulness, and comfort of 
coal-mining have increased. The fact remains that indi- 
| vidual effort has diminished. ‘ 
| From all the available evidence and statisticdearing upon 
| the case, it appears that the cost of coal-getting in labour 
| alone—apart from the cost of more modern plant, equipment, 
| and appliances— has gone up in fifty years from 1855 to 1905 
| from just about 2s. 6d. to fully 4s. 6d. per ton. How much 
| is due to legislation, and how much to the increased cost of 
| living and so on, cannot be said definitely. It was given in 
| authoritative evidence before the Royal Commission on Trade 
Depression that the Mines Act of 1872 alone added 8d. per 
ton to cost of coal-getting. It was computed also, on excellent 


added at least another 3d, per ton. An eminent colliery 
proprietor, the Earl of Granville, in a speech in the House of 
Lords, put the increased cost of production addea by those 
two Acts at from 1s. to 2s per ton, according to the condi- 
tions of various mines; whilst Mr. C. M. Percy, of Wigan, 
an independent authority on mining matters and a strong advo- 
cate of legislation, admitted that the burden imposed by the 
enactments of 1872-1887. was not less than 1s. per ton on the 
average. And on top of these and other Mines Acts we have 
now Employers’ Liability Acts and Workmen’s Compensation 
Acts, adding materially to cost of production of coal—one of 
the prime essentials » § manufacturing industrialism, and it 
is now proposed to add still further to these burdens on our 
trade. 








Tue application of the electron theory to electrolysis 
formed the subject of a paper read recently before the Faraday 
Society by Mr. E. E. Fournier d’Albe. The electron theory, by 
postulating the existence of material carriers of all electric charges, 
is practically an extension of the ionic theory to solids and gases, 
and it thus brings into line the processes of metallic and electrolytic 
conduction. The author directed attention to the importance of 
making further studies of mobility and quantitative determinations 
of the hydration of ions as a preliminary for determining the sizes 
of the ions and of: their actual constitutions based on hjneti¢ 
principles, 
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KIGHTH REPORT TO THE ALLOYS RESEARCH COM- 
MITTEE: ON THE PROPERTIES OF ALLOYS OF 
ALUMINIUM AND COPPER. 


By Professor H. C. H. Carpenter, M.A., Ph.D., and Mr. C, A. 
EpWARDS, of the National Physical Laboratory.* 


THE following research has heen carried out by the authors with 
the co-operation of the Broughton Copper Company, Manchester, 
and the British Aluminium Company, Milton, who have furnished 
respectively the best commercial copper and aluminium for making 
the alloys, have undertaken the rolling and drawing of the mate- 
rials, and have made special castings where necessary. 

More than 1000 tests have been made, exclusive of about 200 
specimens that have been microscopically examined and photo- 
graphed. The results are classified in the various sections of this 
report, and every care has been taken to render them accessible 
and clear. 

The following is an abstract of the report that has been pre- 
pared to enable readers to obtain a general idea of the main con- 
clusions arrived at without having to study the entire text :— 

Preparation of the alloys.—The authors think that the following 
conclusions may be drawn from the results of their experiments :— 

(1) There is no need to melt the alloys rich in copper in order to 
obtain thorough mixing, obviate brittleness, and secure the best 
mechanical properties. With due care the first cast is as likely to 
be as good as any that may follow it. Such differences in pro- 
perties as have been found are probably to be ascribed to accidental 
variations in the conditions of preparation, of which probably the 
most important are variations in casting temperatures, and small 
holes in the castings. This conclusion is not intended to apply to 
other than small castings. In —_ castings the difficulties of 
securing p-oenge. mixing are much greater. In such cases re- 
melting may always constitute the best practical method of 
ensuring homogeneity of material. 

The authors had been warned that they might expect difficulties 
in casting some of the alloys. They were led to expect that the 
alloy containing 5 per cent. of aluminium was very difficult to 
pour successfully on account of the tendency to separation of a 
difficult fusible constituent. An instance of this kind was wit- 
nessed in one of their works’ visits. No examples of difficulties 
ot this kind have been met with in the present research. All the 
alloys prepared were teemed to the last dropof metal. T'wo casts 
of the 5 per cent. alloy were made to test this material in par- 
ticular. Both were successful, Care was always taken that the 
alloys were thoroughly fluid and well stirred before pouring. 

The view that it is difficult to obtain sound sand castings is well 
founded. M. A. Le Chatelier has gone so far as to say that the 
difficulties are so great that the alloys present little interest from 
a practical point of view.+ ‘The authors have made numerous 
experiments designed to overcome these difficulties, and have 
succeeded, by simple methods and ordinary precautions, in 
obtaining perfectly clean and sound castings of alloys containing 
from 0 to 11 per cent. aluminium. These are the limits of service- 
able alloys. 

The difficulties caused by the shrinkage of the alloys on solidi- 
fication were met by ensuring a wide gate and a good ‘‘ head” of 
metal in the moulding box. By this means the fluid metal in the 
gate follows up the quickly contracting alloy in the mould, and 
enables the latter to be completely filled. A vertical section of 
the box with the gate and mould is shown in Fig. 1. The tongue 
of sand (A) was made to project prominently in order to trap any 
dross that enters the gate, and prevent it entering the mould 
proper. This device has been found of great service. The thermo- 
junction—protected with a fine fire-clay sheath—for measuring 
the temperature at which the alloy was cast is shown at B. Six 
sand castings (C) were poured from each heat, 

The following was the order of casting :— 

(1) Six sand castings. 
(2) Three small chill castings, 
(3) One large ingot. 

The pouring was under the charge of two operators, while a 
third read the casting temperature and took the cooling curve. 

The small chill castings were 7in. by lin. A vertical section, 
two-thirds size of the mould into which the large billet was cast, is 
shown in Fig. 2, The plan is shown in Fig. 3. That of the ring 
which held the two halves of the mould together is in Fig. 4. 
The ingot was 3in. diameter, and on an average 20in. long. The 
pipe, which would otherwise result from shrinkage, was, as far as 
possible, avoided by ‘‘ following it up” with fluid metal from the 
pot. Unless this is done a large part of the billet is useless, and 
has to be ‘‘ cropped.” 

In every case the alloys were cast as quickly as possible to 
minimise oxidation, Should any oxide get into the castings it 
renders the turning of the specimens very difficult, as the edge of 
the tool is soon blunted. 

If the foregoing precautions are observed, the melting and 
casting of rich copper alloys can be thoroughly satisfactorily 
carried out. Moreover, it has been found that (a) with the 
clean method of heating and (}) the care taken to prevent oxida- 
tion the life of the crucibles can be made much longer than has 
a supposed. Crucibles were still perfectly sound after twenty 
eats, 


Mechanical treatment of the alloys.—The billets were rolled at the 
Broughton Copper Works, under the active supervision of Mr. L. 
Sumner and Mr. F. Tomlinson, and in the presence of one of the 
authors. The treatment was as follows :—They were first surfaced 
in a lathe, and the diameter thus reduced to about 2}3in. They 
were then heated to about 800 deg. Cent. (1472 deg. Fah.), and 
rolled down to ljin. diameter. At this stage about one-third was 
cut off in the shears and reserved for tests. The remainder was 
rolled down to }#in. The reason for reserving some of the lin. 
bar for test was in order to see what reduction of area is really 
aecessary in order to get the full value from mechanical work of 
this kind. In all cases the top end of the billet was not rolled 
further than to ljin. diameter, as it was desired to keep the 
material least likely to contain pipe for the tests at }#in. diameter. 
The alloys rolled perfectly well. 

Five of the alloys, containing about 1, 3, 5, 74, and 10 per cent. 
of aluminium respectively, were also ‘‘hard-drawn.” The treat- 
ment was as follows:—The bars were rolled hot from ljin. to 
}fin. full, drawn cold to jin., annealed at 750 deg. Cent. (1382 deg. 
Fah.), and finally drawn cold to }4in. . The only alloy that cracked 
under this treatment was that containing 5 per cent. of aluminium. 
As a result of this treatment the following lengths of material 
were at the authors’ disposal for their tests :— 

(a) From 3-4ft. of bar ]jin. diameter. 
(4) About 12ft. of bar }#in. diameter. 

Tests were carried out not only on sand and chill castings, on 
rolled and drawn bars, but on these materials. ‘‘ heat-treated” in 
various ways, In the great majority of such tests the alloys were 
(a) slowly cooled, (4) quickly cooled from 800 deg. Cent. (1472 deg. 
Fah.). This temperature was chosen because it clears the various 
critical ranges on heating found by M. L. Guillet. 

(2) Copper-rich alloys can be perfectly satisfactorily prepared 
from the pure metals, and no advantage is gained by using the 
50 per cent. alloy instead of aluminium. The alloys described 
subsequently have been prepared, some of them from the pure 
metals, others from — and the 50 per cent. alloy. The con- 
tinuity of properties that has been found in the various members 
of a series constitutes additional evidence that the alloys may be 
satisfactorily prepared by either method. 

(3) Alloys rich in aluminium can also be satisfactorily made with 
only one melting. This conclusion is attended to apply only to 
small castings. It has been the authors’ experience during the 


bs Abstract Read January 18th t “Contribution & Vétude 
de Ja Fragilité dans des Fors et les Aciors,” page 134. 











research that it is far more important to cast these alloys at the 
right temperature than to re-melt, in order to get the best mecha- 
nical properties, ; 

As will be shown later, it was unnecessary to test the influence 
of re-melting on the properties of alloys of intermediate composi- 
tion, The research has thoroughly confirmed M. L. Guillet’s con- 
clusion, that only the alloys at the extreme ends of the series are 


| of any industrial promise. 


Accordingly all the alloys subsequently prepared were melted 
only once. The greatest care was paid to the two important points 
(a) casting temperature ; () thorough stirring. 

Measurements of the total linear contraction of castings on 
cooling from the freezing point to the ordinary temperature 
showed :— 

(a) That these vary between 1-83 and 2-3! per cent. among the 
rich copper alloys, : 

(b) That a uniform value of 1-66 per cent. holds for the rich 
aluminium alloys—0-3-76 per cent. copper. 

PROPERTIES OF THE RICH CoppER ALLOYS. 

Specific gravities.—Attention is directed to the following features 
of the results :— 

(1) The chill castings and rolled bars have the same specific 
gravity. As is shown later, certain of the alloys, viz.; Nos. 10, 12, 
13, and 15, have practically the same structures in the two con- 
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ditions, while in Nos. 14 and 16 a similarity exists. In these cases 
an identity and similarity respectively of specific gravities is 
natural. But no such structural similarities exist between the chill 
castings and rolled bars of alloys Nos. 1 to 9. 

(2) With the introduction and addition of aluminium up to 
13 per cent. the specific gravity drops regularly, and a smooth 
curve results—Fig. 5. This fact is of importance because very 
marked structural changes are caused by the addition of aluminium 
between 8 and 13 per cent. 

(3) The specific gravity curve of the sand castings exhibits-a 
general similarity to those of the chill castings and rolled bars, 
but is less regular. Upto 7 per cent. of aluminium the specific 
gravity values are either equal to, or, in most cases, are lower 
than those of the chill and bars. Within this range the alloys are 
homogeneous, and appear to consist of a solid solution of aluminium 
in copper. Beyond and as far as 10-8 per cent. they are higher. 
In this range the structure is duplex, and the alloy consists of at least 
two structural constituents. Denser alloys are obtained by the 
slow than the quick cooling of these two constituents Beyond 
11 per cent. there is a further structural change, and the sand 
castings are no longer sound. This is the principal factor in 
causing the apparently rapid fall of specific gravity at this point. 

(4) 8-90, the specific gravity of the sand and chill castings of 
the alloy containing 0-1 per cent. of aluminium, is the standard 
specific gravity for copper conductors adopted by theSub-committee 
on Cables of the Engineering Standards Committee. 

Tensile tests.—In considering these results as a whole, attention 
may be directed to the following features :— 

(a) The limit of industrially serviceable alloys must be placed 
at 11 per cent. of aluminium. For most purposes the limit might 
be put at 10 per cent., beyond which there is a rapid fall of 
ductility witb no rise of ultimate stress. It will be noticed, how- 
ever, particularly in the castings, that the yield-point is usually 
decidedly better at 11 than 10 per cent. 

(6) Between these limits the alloys fall into two classes. 

(1) Those containing from 0 to 7-35 per cent. of aluminium. 

(2) Those containing from 8 to 11 per cent. of aluminium. 

Class 1 represents material of apparently low yield-point and 
moderate ultimate stress, but of very good ductility. The intro- 
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duction and further addition of aluminium causes a gradual 
increase of strength, but hardly affects the ductility. It is true 
that as regards the steadiness of the ductility this has only been 
established for the rolled bars. But the sand and chill castings 
have shown the same kind of variations as the rolled bars in all the 
properties examined, and it appears legitimate to draw this con- 
clusion for them also. This class is not very sensitive to heat 
treatment, but is much improved by mechanical work. 

Into Class 2 come alloys of relatively low yield-point, but good 
ultimate stress. From 8 to 10 per cent. of aluminium, the duc- 
tility is also good. Certain alloys in this class are very sensitive to 
heat treatment, but one of them is remarkably indifferent to hot 
rolling (No. 13). 

(c) Taken as a whole, the chill are superior to the sand castings, 
and are themselves surpassed by the rolled bars. Alloy No. 13, 
and toa less extent No. 12, constitute a notable exception to this 
generalisation. 

(d) One of the most noteworthy characteristics of these alloys, 
asa whole, is their low yield-point, absolutely and relatively. 
Accordingly the elastic ratio of an alloy of given ultimate stress is 
low compared with that of a steel of the same ultimate stress, 
Thus No. 13—with 10 per cent. of alaminium—with an ultimate 
stress of 38 tons per square inch, has an elastic ratio of only 0-39, 
whereas that of aSwedish Bessemer steel, containing about 0-35 
per cent. of carbon of the same ultimate stress, is 0-68. This 
appears to place these alloys in a position of inferiority. But it 
has been shown recently by Messrs, Stanton and Bairstow that 
the primitive yield-point of a steel is usually an artificial figure, 
and is due to a stiffening caused by mechanical treatment in 
preparation. Thus, they found that the proper yield-point of 
the Bessemer steel mentioned was 15-2 tons per square inch. 
The elastic ratio then became 0-40, which is identical with that of 
No, 13, These rich copper alloys do not show anything like the 
same tendency to assume an artificial yield-point. The inferiority 
of the aluminium bronzes is thus only apparent, not real. 

(«) Cold drawing raises the elastic ratio to a very high figure, 
and leaves a considerable measure of ductility ; but it has not 
been successful at about 5 per cent. of aluminium, where a tendency 
to pipe has been noticed. 

(f) Another striking feature of the mechanical qualities of the 
alloys is the very high ductility which is almost constant between 
0 and 7-35 per cent. of aluminium. More especially is this the case 
with the reduction of area. The values obtained were go much 
superior to those given in the best results found in the literature 
that the authors became suspicious of their results. It was 





accordingly decided to obtain an exact copper blank of the series. 
At their request a rolled bar +in. diameter was prepared at the 
Broughton Copper Works from the same ‘“‘ cathode” copper as 
that used in the research. Analysis showed that it contained 
99-96 per cent. of copper. In order thoroughly to soften it, the 


bar was slowly cooled from 800 deg. Cent. (1472 deg. Fah.). The 
tensile stress test gave the following result :— 
Yield- Ultimate Elongation Reduction 
point. stress. on 2in. of area. 
Tons per sq. in. Tons per sq. in. Per cent. Per cent. 
ea) ba ae OE ee o | wet BBG) tn. Se SO 


These figures may be compared with those obtained from alloy 
No. 1, in all respects similar as regards physical treatment and 
composition, except that it contains0-10 per cent. of aluminium 
and 99-86 per cent. of copper :— 

4-4 14-18 62-0 92-52 

The tenacities are the same, but the ductility of No. 1 is very 
much superior. The effect of this small percentage of aluminium 
is equally well marked in torsion, and - electrical-conductivity 
tests. 5 

(g) It is shown that up to 9-4 per. cent. of aluminium, the 
ultimate stress of the rolled bar /3in. diameter—untreated—is 
always higher than that of the chill casting—untreated. (As pre- 
viously pointed out, the tenacity of the chill is usually superior to 
that of the sand casting.) The amount varies bétween 3 and 10 
tons per square inch, In Table 45, however—Alloy No. 13—it will 
be noticed that the chill casting has a tenacity of 37 tons per 

uare inch, and an extension of 30-5 per cent,’ as against the 

tons and 29 per cent. extension of the rolled bar. These 
properties are practically identical. Further, the tenacity 
of the chill is 2 tons higher than that of the rolled bar lin. 
diameter. This must be regarded ‘as an astonishing result. ‘The 
authors have searched for a parallel among other known alloys, 
but without success. . So far as they are aware, it is a unique 
exception to the view generally ‘held that rolled is superior to cast 
material. 

No.’ 14 presents a very, similar case. The chill casting is 
1-73 ton better than the lin. diameter bar, but it is nearly 2 tons 
worse than the rolled bar }#in. diameter, and its extension is 5 pe 
cent. lower. 

That the long-known a’uminium bronze or aluminium gold, con 
taining 10 per cent. of aluminium, should be as strong and as 
ductile whea cast in chill—lin. diameter—as when rolled from a 
3in. diameter ingot down to }4in., appeared to the authors to be 
of such importance, both practically and theoretically, that they 
have contirmed it by making and testing other casts and bars, and 
by having the results checked by an independent worker. 

* Structures.—The structures revealed by the microscope throw 
considerable light on the classification of the alloys into two chief 
classes under the mechanical tests. Up to 7-35 per cent. of 
aluminium the alloys consist of ductile crystals of a solid solution. 
Heat treatment affects the size of the crystals to some extent, but 
does not cause profound structural changes, as in the case of alloys 
containing from 9-1] per cent. of aluminium. Its influence on 
mechanical properties is not very far-reaching. On the other hand, 
the crystals are very much broken up by rolling, and are inter- 
locked into a tougher combination than the cast material. 

The sudden stiffening of the alloys beyond 8 per cent. of 
aluminium coincides with the appearance of a dark structural con- 
stituent, which has been shown by microscopic examination to be 
acicular. Instances of the association cf brittleness with an acicular 
structure are well known. At 11-73 per cent., where the structure 
is wholly acicular, the alloy has only slight ductility. 

Heat treatment tests—Alloy No. 13 was the most thoroughly 
tested of the series on account of its sensitiveness to heat treat- 
ment. The results are given in Table 53 of the full report, 
and are shown graphically. ‘They show that between 300 deg. Cent. 
and 400 deg. Cent. (572 deg. Fah. and 752 deg. Fah.) this alloy 
undergoes a profound change. Comparing the results, it will be 
seen that after treatment at 300 deg. Cent. the properties are 
substantially the same as those of the bar as rolled, but that at 
400 deg. Cent. there is a rise of nearly 100 per cent. in the elastic 
ratio due to an increase in yield-point and decrease in ultimate 
stress. Most important of all, the ductility has dropped almost to 
nil. The fracture also is characteristically different. It is some 
what surprising that the-microscope reveals no evidences of struc- 
tural change in the alloy. The etched surface appears identical 
with that of the untreated bar. From 500 deg. Cent. to 700 deg. 
Cent. (932 deg. Fah. to 1292 deg. Fah.) there is a slight return of 
ductility, and the elastic ratio falls, both yield-point and ultimate 
stress decreasing. At 800 deg. Cent. and 900 deg. Cent. (1472 deg 
Fah. and 1652 deg. Fah.) there is a further loss of strength, and 
the fracture becomes coarsely crystalline.’ The etched surfaces of 
specimens heated in this range show considerable structural altera- 
tions, which are fully representéd in Plate 8. 

These results show that the properties of the 10 per cent. 
aluminium bronze are most injuriously affected by heat treatment 
at even moderately low as well as high temperatures; 400 deg. 
Cent. (752 deg. Fah.) appears to be particularly fatal. This fact, 
unfortunately, limits the usefulness of this otherwise valuable 
alloy, and prevents its application to any moderate or high tem- 
perature work. Time has not permitted the authors to carry out 
strength tests on this alloy at varying temperatures. 

Ball hardness tests —The results are of the same kind under the 
two loads, viz., 1034 kilos. and 3000 kilos. The hardness number 
66 was obtained for No. 1, the base of the series. The introduc- 
tion of aluminium at once hardens the material, but there is no 
very notable increase in the number up to 7-35 per cent. At 10 per 
cent. there is a marked rise, and from here up to 15-38 per cent. 
the increase is rapid. At the last-named percentage the tigure 539 
was obtained. This is more than eight times that obtained for 
No. 1, and must be considered a very high figure for an alloy that is 
nota steel of some kind. The figure for the hardest steel known 
is about 860, and although this is considerably higher than 539, 
yet the latter is justabout the hardness number of a 0-45 per cent. 
carbon steel quenched in water at 20 deg. Cent. (68 deg. Fab.), 
and is only slightly lower than that of a 0-66 per cent. carbon 
steel similarly treated. Accordingly alloy No. 17 is fully entitled 
to rank with these hardened steels in this respect. 

Torsion tests: Maximum load.—The - variations of load with 
rising aluminium are similar to those obtained in the tension 
tests, except that at 9-90 per cent. there is a slight decrease in 
torsional stress as compared with a decided increase in tensile 
stress. 

Total twist.—These figures for total twist must be regarded as 
very noteworthy. In particular, those obtained with alloys 1 to 3 
are far higher than those of either pure copper or any of its alloys 
of which the authors have found mention in the literature. (The 
value for No.3 would have been even higher had the length 
been 3-Qin. instead of 2-8in.) Professor T. Hudson Beare 
obtained a mean total twist of 5-41 turns in three closely- 
agreeing determinations of copper of the same dimensions, 
and this appears an average figure for good copper. It 
is the authors’ opinion that the particularly high figure for No. 1 
may be attributed chiefly to the presence of one-tenth of 
a per cent. of aluminium. Rolled copper generally contains more 
or less dissolved oxide, which diminishes its ductility. _ Accord- 
ingly, in casting No, 1 alloy, particular care. was taken that a 
slight excess of aluminium should be added in order to remove 
oxygen and yield as pure a commercial copper as possible. The 
authors do not regard No, 1 as a copper-aluminium alloy so much as 
the base of the series which contains as little aluminium as_possible 
consistent with the absence of oxygen. Viewed as copper, it coa- 
tains only about one-tenth of a per cent. of impurities, as does the 
‘* Lake” copper used in this research. : 

A direct comparison was obtained by testing the blank of the 
series, viz., pure copper. The values are given in the top hori- 
zontal row of Table 55, The copper broke after 7-6 complete 
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turns, that is, it showed itself only about half as good as Alloy 
No. 1. The calculated maximum stress was 4-6 tons per square 
inch lower. 

The figures of the alloys immediately succeeding No. 1 show 
that even up to 4 per cent. of aluminium the total twist is greater 
than in the copper tested by Professor Beare. There is a steady 
fall in ductility as far as 7-35 per cent. The sharp — at 9-90 
per cent. brings out the brittleness of the dark structural constitu- 
ent in alloys of this class. At 11-73 per cent. the alloy breaks 
after a twist of 51 deg. Thus, the effect of adding this percentage 
of aluminium to pure copper is to diminish the angle of twist from 
5184 deg. to 51 dez., i.e., to reduce it more than one hundred times. 

To sum up.—Alloys containing aluminium up to 74 per cent. 
behave extremely well under the torsion test, but beyond this 
percentage there is a rapid deterioration of properties. 

(To be continued.) 








AN EXTRAORDINARY EXPLOSION. 


THE inquest upon the bodies of Charles Kinden and Samuel 
Bradwell, engineers in the employ of Messrs. Willans and Robinson, 
Rugby, who were killed by the explosion of a water brake 
under test on January 8th, was resumed by Mr. J. J. Willing- 
ton Wilmshurst, on Friday last. Mr. J. J. Parfitt watched the 
proceedings on behalf of the firm ; and Mr. Charles Parkhouse, 
solicitor, Birmingham, attended on behalf of the relatives of the 
deceased Samuel Bradwell. Mr. J. C. Peache, managing director, 
said the design of this brake came from an engineer in America, 
and the drawings were passed to the chief draughtsman to be 
copied. This having been done, the tracing was sent into the 
shops, and by inadvertence was not checked. As a consequence, 
it was not noticed that cast iron was marked for the drum, when, 
according to the original drawings, it should have been cast steel. 
Calculations made since the accident showed that, apart from the 
material used, the drawings, although not checked, were accurately 
carried out as to dimensions, &c., and consistent with safety at 
the speed at which the brake was running at the time. This par- 
ticular drum, measuring about 3ft. in diameter, would have been 
perfectly safe if run at a speed not exceeding 750 revolutions a 
minute ; or had it been half the diameter it would have been safe 
for 1500 revolutions a minute. Mr. Henry Lea, confirmed 
what the previous witness had said as to the mistake in the ‘‘ shop 
list” as to the metal of which the wheel was to be made. The 
wheel in question was designed to revolve at 1800 revolutions a 
minute, and on the day of the accident the machine actually ran 
at 1500 revolutions a minute, and he calculated that if the metal 
in the rim were unable to bear safely a stress of 3-3 tons per square 
inch, it would be certain to fiy asunder. He had tested one of the 
fragments of the rim, and found that the factor of safety was only 
about 2-80, and in machinery of this kind it should certainly be not 
less than 6. If the wheel had been of cast steel its factor of safety 
would have been about 6-70, and it would have safely performed 
the work allotted to it. The explanation of the accident was simply 
that by some extraordinary oversight the wheel was made of cast 
iron, which was quite incapable of holding together against 
the heavy centrifugal forces. The verdict of the jury was 
‘accidental death, owing to the unfortunate oversight in sub- 
stituting cast iron for cast steel, and recommending that in the 
future greater supervision should be exercised.” 








TRAMWAY ADDITIONS AT GLascow.—The Tramways Committee 
of Glasgow Corporation have adopted their general manager’s 
suggestions as to important additions to the plant at Pinkston 
power station. The manager states that by this time next year 
the department will be operating over 700 cars. When the Pink- 
ston building was erected in 1900, provision was made for additional 
plant, such as is now proposed, and no extension of the building 
wil] therefore be required. His recommendations are that the 
Committee should now advertise for tenders for two turbo- 
alternator sets of not less than 3000 kilowatts capacity each, and 
that one of the sets should be instalied at the earliest possible 
moment. Tenders could at the same time be asked for the neces- 
sary boilers, economisers, pumps, and other auxiliary plant. As 
the engineering staff of the department are quite capable of seeing 
this work carried through, he suggests that they be entrusted with 
the preparation of the necessary specifications, and that the work 
be carried out under their direction. The total cost of the addi- 
tional plant required, it is estimated, will be about £55,000. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—A well-attended 
meeting of the members and associate members of the Institution 
of Mechanical Engineers and others, representing the engineering 
interests in Aberdeen and the Kast Coast of Scotland, was held on 
Monday, the 11th February, at 7.30 p.m., in the Town House, 
Aberdeen, for the purpose of forming a local committee to receive 
and co-operate with the members of the Institution during their 
annual summer visit to Aberdeen in July. Mr. William Jackson, 
the senior member of the Institution in Aberdeen, occupied the 
chair, and the representatives present resolved to constitute them- 
selves a local reseption committee with power to add to their 
number. The names of about 100 gentlemen connected with 
engineering and manufactures in Aberdeen and district were then 
selected, and it was resolved to ask these gentlemen to join the 
local reception committee. It was agreed to request the Lord 
Provost, Sir Alexander Lyon, to become chairman of the com- 
mittee. Mr. William Jackson and Mr. R. Gordon Nicol, the 
harbour engineer, were elected vice-chairmen.of the committee ; 
and Mr. William Simpson, honorary local secretary, these three 
gentlemen being members of the Institution of Mechanical 
Engineers. The visit of the Institution will take place at the end 
of July, and the programme will comprise the reading and discus- 
sion of papers on engineering subjects, visits to places of engineer- 
ing interest, and pleasure excursions to Deeside and Speyside, 
ending with a visit to engineering works in Dundee. 

TRANSFERENCE OF A CLYDE SHIPYARD.—The shipbuilding yard 
at Govan, occupied in turn by the Govan Shipbuilding Company, 
Dobbie and Co., &c., and for quite twenty years past energetically 
carried on by Mackie and Thomson, whose chief speciality has 
been steam trawlers, drifters, &c., is now likely to be abandoned 
like other establishments of the kind within the harbour of Glasgow 
proper, for further and much-needed harbour expansion. Mackie 
and Thomson, through agents, have definitely approached the 
Harbour Trust of Irvine, asking for the necessary encouragement— 
in the way of improvements—-totheir transferring their constantly 
growing business to the Ayrshire port. The Trust have arranged 
to obtain from the ‘‘common good ” fund at the disposal of the 
Town Council a sum sufficient to enable it to draw the necessary 
dredging of the river, and the piling and levelling up of the site 
where the Govan firm thinks of laying down its new yard. The 
Council have also agreed to dispose of buildings already erected 
to the incoming firm, and to divert a road which at present bisects 
the site in question, and to grant, in fact, practically all the facili- 
ties asked for. The river opposite the yard{is at present very 
shallow, and the dredging from the harbour to this point to the 
required depth of about 17ft., together with the constructing of 
about 400ft. of piling, will cost several thousandsof pounds. The 
ground which Mackie and Thomson propose to occupy includes 
the whole of the old shipyard, and a large stretch to the south of 
it, which will enable them to launch vessels at an angle into the 
river, and will allow of the construction and launching of ships up 
to a length of between 300ft. and 400ft. The laying down of the 
yard, after revised plans have been approved of by the parties, 
and negotiations completed, will at once be begun, and the new 
yard be in a position to start work at the end of this year or the 
seginning of 1908. About 500 men, it is estimated, will be 
employed by the firm at Irvine. 





DISTANCE RECORDER FOR MOTOR CARS. 


A neat form of mileage recorder for motor cars has been 
introduced by the E. M. Bowden’s Patents Syndicate, 
Limited, of Baldwin’s-gardens, E.C,, the main feature of 
which is that it obviates the use of flexible shafting trans- 
mission, while still enabling the dial to record distances on 
the dashboard. The general appearance of the recorder will 
be understood by the following description and illustration :— 

That part of the instrument which fits to the dashboard 
occupies a space of only 3in. square. The mechanism is 
enclosed in a nickel-plated brass casing, and consists mainly 
of a hardened steel pawl and ratchet wheel with spring 
return. The axle carrying the ratchet wheel is extended 
through the case, and terminates in a toothed wheel 
carrying a pin which engages in the star wheel of the 
recorder J. This instrument, although attached to the same 
base plate as the rest of the mechanism, is entirely self- 
contained, and can be removed from its fixings without 
interfering with any other part of the device. The fitments 
at the road wheel end of the device consist of a round rod of 
mild steel A having aclip B at one extremity in order to 
fasten it to one of the steering arms of the car, and where it 
is necessary to bend this rod the work can easily be done by 
any motor repairer or blacksmith. This rod carries an 
adjustable arm C, which by means of a set screw can be fixed 
at any desired height. It is made to carry the ‘‘stop’’ D in 
which the outer member of the Bowden mechanism 


DISTANCE RECORDER 


terminates, and also accommodates a bell-crank lever E 
working on a hardened pivot. At one end of the bell-crank 
is a plunger F carrying a length of the inner member of the 
well-known Bowden flexible wire mechanism. The other end 
is made to take a fibre pad G screwed to the spokes of the 
road wheel, or fastened to the hub flange is an excentric 
drum H which imparts a rocking motion to the bell-crank, 
thus pulling on the inner member of the Bowden wire 
mechanism and actuating the recorder J on the dashboard. 
Part of the mechanism has been purposely left exposed, so 
that the driver may readily see that the instrument is 
recording. Should this fail, the most likely reason is the 
bedding down—not stretch—of the wires, and the remedy is 
to extend the adjustable ‘‘stop’’ found at either end of the 
encased wire. 

To remove any doubt of the capacity of the Bowden wire 
to withstand the frictional stress under quick reciprocal 
movements such as here involved, we are assured by the 
makers that the wire has been tested for the purpose to over 
eighty millions of movements at high speed before giving out, 
while the wire can be renewed at uny time at a trifling cost. 








AMERICAN ENGINEERING NEWS. 


Gas engine power station.—A new electric railway, running 
north from Milwaukee, will have a main power station 
equipped with four 1500 horse-power Allis horizontal twin- 
tandem gas engines, each directly connected to a 1000-kilo- 
watt three-phase 25-cycle alternating current generator ; 
there will be gas engine exciter units and complete equip- 
ments for eight sub-stations. The line is built on its own 
land, with easy gradients, few curves, and no level crossings, 
all railways beitig crossed by bridges or subways; it is de- 
signed for high-speed service. A three-phase alternatirg 
current will be generated at 405 volts and 3000 alternations. 
This current will be delivered to a six-panel switchboard 
having three generator panels, one exciter panel, and two 
transformer panels. From the switchboard the current will 
be carried to the step-up transformers, and also to the rotary 
transformer switchboard. There will be seven oil-filled, 
water-cooled step-up transformers of 500 kilowatts each, 
arranged in two banks of three each, with one transformer as 
a reserve. These will raise the voltage from 405 to a maxi- 
mum of 22,000, with intermediate taps to allow the voltage 
to be varied if desired. The current will be carried from each 
bank of transformers to the high-tension bus through three 
oil switches of 40 ampéres capacity each in each circuit, and in 
addition to plug switches at each transformer to allow for 
speedily cutting. out any transformer in case of breakdown. 
From the high-tension bus three transmission lines will be led 
away, each with automatic oil circuit breakers of 40 ampéres 
capacity in circuit. There will also be two compound- 
wound rotary converters of 300 kilowatts normal capacity, at 
650 volts direct current, connected toa six-panel switchboard 
having two alternating current rotary panels, two direct- 
current rotary panels, and two direct-current feeder panels 
with two feeder circuits. The rotary converters will be pro- 
tected from lightning by means of arresters on each feeder 
circuit, and a 50-kilowatt oil-cooled three-phase choke coil 
will be placed in the alternating-current circuit of each rotary 
in the sub-station installed at the power-house only. There 
will be eight sub-stations, in two of which will be two 
400-kilowatt compound-wound 650-volt rotary converters and 
six 125-kilowatt 22,000-405-volt step-down oil-filled self- 
cooled transformers. The remaining six sub-stations will 
each have two 300-kilowatt compound-wound 650-volt rotary 
converters and six 100-kilowatt 22,000-405 step-down oil-filled 
self-cooled transformers. Each sub-station will be protected 
against lightning by means of three 22,000-volt low-equivalent 
lightning arreste:s and three 22,000-volt oil immersed choke 





coils. All sub-stations will have 22,000-volt 20-ampére auto. 
matic oil circuit breakers on outgoing transmission lines ang 
on the transformer circuits, except at Cedarburg, which wil] 
have 40-ampére breakers on outgoing transmission lines 
The Cedarburg sub-station will also have 22,000-volt 40-am pore 
oil switches on the incoming transmission lines and three 
22,000-volt 20-ampére automatic oil circuit breakers on the 
high-tension equalising bus. 

An American excursion steamer.—The excursion steamer 
Jamestown, recently built at Newport News for service in the 
Potomac River and Chesapeake Bay, is notable as being of 
fire-proof construction, the light upper works—usually of 
wood—being of steel entirely. Wood is used only for furni- 
ture, doors, window frames, &c. It is a paddle steamer, 
262ft. long, 250ft. between perpendiculars, 38ft. beam, 63ft. 
wide over the ‘‘ guards’’ or projecting desks, and 14ft. Gin, 
deep, with a maximum draught of 8ft. 6in. The hull has 
cantilever brackets supporting the overhanging decks, flush 
with the face of the paddle-boxes, and steel stanchions 
support two upper decks, with deck-houses. The paddles are 
rather smaller than is usual in American practice, and in 
place of the vertical engine with ‘‘ walking beam ”’ there is « 
two-cylinder compound engine with inclined cylinders, 
30in. by 66in. and 64in. by 66in. The wheels are placed aft 
of the cylinders; this is contrary to general practice, but 
tank model experiments showed that if put forward of the 
cylinders they would be in a wave hollow at the normal 
speed of 18 knots. There is a 13in. piston valve for the high- 
pressure and a double port flat valve for the low-pressure 
cylinder, both driven by Stephenson valve motion with 
double-bar links. The reversing engine has a cylinder 12in. 
by 183in., connected to rocker arms on the reversing shaft. 
The connecting-rods are 12ft. 4in. long, with crosshead pins 
Gin. by 7in., and crank pins 6in. by Gin. The forged shaft is 
14in, diameter at the wheels and outboard bearings, and 13in, 
at the main bearings. The paddle-wheels are of the feather- 
ing type, 18ft. diameter, with nine curved steel buckets, 
3ft. deep and 9ft. wide. Steam is supplied by four Scotch 
boilers, each having three corrugated furnaces, and carrying 
1501b. of steam. They have 7600 square feet of heating 
surface, and 244 square feet of grate area. 








THE INSTITUTION OF MINING AND MeTALLURGY.— The fifth 
ordinary general meeting of the sixteenth session of the Institu- 
tlon of Mining and Metallurgy will be held, by the courtesy of the 
Council, at the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W., on Thursday, February 2lst, 1907, at 
8 o'clock p.m. The following papers will be discussed :—‘ Elec- 
trically-driven Centrifugal Pumping Piant at the Tywarnhaile 
Mine,” by W. R. Thomas (associate); ‘‘ Development Results 
versus Stope Results,” by E. H. Garthwaite (member); and 
‘* Minerals and Metalliferous’ Lodes of Kulu and Lahaol, Kangra 
District, Punjab Himalayas,” by F. C. Hughes (associate). 

DUMBARTON HARBOUR.—The Dumbarton Harbour Board have 
agreed to recommend to the Town Council, and to the ratepayers 
of the burgh, a scheme of harbour extension, necessitated by the 
fact that the size of modern shipping has outgrown Dumbarton 
Harbour as it now exists. The scheme—prepared by Mr. Robert 
Henderson, C.E., Edinburgh—consists mostly of dredging opera- 
tions, whereby the harbour and channel will have a uniform depth 
of something like 26ft. at high water, and a width of 150ft. The 
cost is estimated at £25,950, and to meet this sum the Town 
Council is asked to agree to an extension of the harbour guarantee 
rate to provide for the payment of the interest on a sum not 
exceeding £40,000, said rate at any time not to exceed 4d. in the 
£1. When the new sch is completed Dumbarton harbour 
authorities, according to Mr. James Denny, will be able to deal 
with ships 700ft. in length and of 26ft. light draught, which, 
while not quite the largest ship that is being built at present, comes 
close to it. If the scheme is adopted Wm. Denny and Brothers 
calculate they will need to spend £10,000 to bring their wet dock 
into line with the improved harbvur. 

THE JUNIOR INSTITUTION OF ENGINEERS.—There was a good 
attendance at the twenty-third annual dinner of the Junior Institu- 
tion of Engineers, which was held at the Hotel Cecil. The Presi- 
dent of the Institution, Mr. Wm. B. Bryan, M. Inst. C.E., took 
the chair, and amongst the guests present we noticed the 
Right Hon. Lord Farrer, Sir Melvill Beachcroft, Sir Alexander 
Kennedy, Dr. Glazebrook, ‘Mr Raworth, and Mr. Gatehouse. In 
replying to the toast of ‘‘Our Guests,” Sir Alexander Kennedy 
made some interesting remarks concerning specialisation. He 
stated that no greater mistake could be made than by specialising 
too soon. It was fatal to work at one thing and nothing else. 
After specialising at one thing for some time, it may happen 
that there is no further work required in that particular branch, 
owing to the introduction of some new method or process. The 
specialist is then left, and his knowledge is of little use to him. 
So seriously did he regard a in one branch of engineer- 
ing without at least a good knowledge of general engineering, that 
he had referred to this subject no fewer than three times before 
different engineering societies during that week. There is pro- 
bably no engineering society which encourages social intercourse 
between its members. more than the Junior Institution of 
Engineers, and this, combined with an excellent programme of 
music, enabled a most enjoyable evening to be spent. 


MANCHESTER ASSOCIATION OF ENGINEERS.—On Friday last the 
fifty-first annual dinner of the above Association was held at the 
Grand Hotel, Manchester, and was well attended. The chair was 
occupied by the President, Mr. W. H. Hunter, chief engineer of 
the Manchester Ship Canal, and the company present included 
Mr. W. J. Crossley, Sir W. H. Bailey, the Mayors of Man- 
chester and Salford, and Mr. F. W. Osborn, the Master Cutler of 
Sheffield. In proposing the toast of the ‘‘ Houses of Parliament,” 
Mr. R. Matthews, in a speech of some political flavour, expressed 
the hope that the House of Lords eel 7 not cease to exist until 
the Manchester philanthropist, Mr. W. J. Crossley, had 
been made Lord Crossley or Lord Openshaw. In responding, Mr. 
Crossley said there were far too few engineers in the House of 
Commons and too many lawyers. He was convinced that the 
trade of the country was interfered with to a great extent by the 
legal expense connected with the promotion of Bills, and he thought 
something should be done to get matters through at a cheaper 
rate. A railway cost, for instance, £2000 a mile for parliamentary 
expenses, and no one could deny that railways cost too much as it 
was, Carriage in America cost 0-4 per cent., while in this country 
it cost 1-4 per cent. As to the work of Parliament, engineers 
would welcome the passing of the Prevention of Corruption Bill. 
Mr. J. K. Bythell, who submitted the toast of ‘‘ Prosperity to the 
Manchester Association of Engineers and the Engineering Trades,” 
said the Ship Cana! had done much to increase the trade of Man- 
chester. He suggested that it was not too much to hope that 
within a measurable distance of time Manchester would Naame 
known as a great centre for the manufacture of marine engines 
and boilers. The President, in responding, said their Association, 
no doubt, was composed, to a large extent, of mechanical engi- 
neers. But their title was so wide and far embracing that he 
hoped it might embrace all classes covered by the term engineer, 
and he, personally, would be glad to see a larger element of civil 
engineers, a larger element of electrical engineers, and, by and by, 
one might look forward to a larger element of naval architects, as 
well as of builders of marine engines and boilers, The Association 
has now a membership of between 500 and 600, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Better Tone again in Iron and Steel. 


A RECOVERY is beginning to set in again in the iron and 
steel trades after the recent relapse. The news from Scotland and 
the North of England is better, and, moreover, more reassuring 
views are being taken of the probable outlook in the United States 
and on the Continent. Some of the reports received in the 
Midlands from America recently are now considered to have been 
unduly pessimistic, and it is held that there is no real cause for 
anxiety regarding the break-up of the trade revival. It is to be 
hoped that these cheerful views will prove to be correct. In 
favour of them it has to be conceded that good forward contracts 
are held in most branches of the iron and steel trades; that the 
foreign demand keeps satisfactory ; and that the movement in 
favour of higher miners’ wages in the Federation district will have 
a tendency to support coal prices, and all these features will help 
to aengthen the iron and steel markets, 


Steel. 

Engineering steel isin good request at:—Angles, £7 5s, 
to £7 10s.; girder plates, £8 to £8 5s.; and boiler plates, £9 2s. 6d. 
to £9 5s. Bessemer billets are quoted £6 7s, 6d. to £6 10s., with 
business at the lower figure, and with the demand, though still 
considerable, yet hardly so brisk as recently. 


Manufactured Iron. 

Rivet iron is in good request at £7 15s., and slit nail rods 
are in moderate call at £8 10s. Gas tube stripis being produced 
freely at £7 10s. to £7 12s. 6d. Most of the galvanisers are well 
off for orders, and the leading firms are still asking £14 for 
24 gauge, or 5s. premium upon the existing Association 
minimum of £13 15s, The quantity sent to all markets in 
January of galvanised corrugated sheets was 41,761 tons, or less 
than a year ago by 4500 tons, but owing to advancing prices the 
value has been higher than a year ago, having been £598,722, or an 
increase of £17,728. Rather a poor month has been experienced 
with the Argentine Republic and Chili—both of which markets had 

reviously been buying heavily—but large and increased shipments 
gone during the month to India, Australia, Japan, and 
Canada. Marked bars are £9, and makers have some large 
Admiralty orders in hand. Unmarked bars are quoted £7 10s. 


Pig Iron Recovering. 


Crude iron is recovering tone once more after a temporary 
set back. The demand for foundry sorts from engineers and iron- 
founders is considerable. Cold blast is quoted 115s.; best all- 
mine, 87s. 6d. to 92s, 6d.; part-mines, 62s. 6d.; and Staffordshire 
cinder, 56s. to 57s. 6d. Deliveries are proceeding regularly in 
connection with existing contracts for Midland sorts, and North- 
amptons are quoted 58s, 6d. to 60s., with Derbyshires 59s, to 61s. 
Some of the contracts in hand extend to the end of March, and 
others to the end of June. 


Trade Amalgamation. 


The demand for motors, motor cycles, motor vehicles, 
ordinary cycles, and for the component parts of all these produc- 
tions, is enormous, with the result that the output is still increasing 
rapidly, and competition between makersis keen. With reference 
to motor parts and cycle parts, further competition has, however, 
been happily curtailed by the amalgamation of the Birmingham 
Small Arms Company and the Eadie Manufacturing Company, 
which has been practicaily completed during the week. 


The Engineering Trades. 


The engineering trades continue fairly well engaged in 
most branches, though ee by the dearness of materials. 
Some good contracts are held by structural engineers both on 
home and foreign account, including bridge and roofing work for 
railways. Makers of steam engines, and also of gas and oil 
engines, are busy. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, February 13th. 
Uncertainty in Pig Iron. 


THE attendance on the Manchester Iron ’Change on 
Tuesday was scarcely ‘2 to the average. There was a large array 
of merchants, as usual, but buyers aud their representatives were 
conspicuous by their absence, The position was uncertain for both 
ee and forward. Owing to the state of the warrant market 
suyers held off, and generally prices were lower all round. This, 
nn , was not very marked in Derbyshire and Lincolnshire, 

ut Cleveland was to had at ls. to 2s. less, while East Coast 
hematite also shared in the decline. West Coast showed little 
change, although shipments were smaller as compared with last 
week. Scotch brands made 6d. to ls. less money. Much depends 
on American requirements. Reports from the other side are con- 
tradictory, and until ‘“‘Time” clears up doubts, we do not 
anticipate much, if any, improvement in prices, Forge iron is 
rather weaker. 


Finished Iron. 


_ For the first time for a considerable period merchants 
admit a quieter demand in this department. Orders are not 
comet in quite so abundantly. Still, makers are well booked for 

rs. 


Steel. 


_ Billets are firm, but we do not hear of any change in 
qoutes Plates unchanged, and in good inquiry. Copper: 
We cannot note any change in manufactured. Sheets are in good 
inquiry, and rates are well maintained. Tough ingot and best 
— a turn dearer, Tin and sheet lead: About the same as 
ast week. 


Quotations. 


_ Pig iron: Lancashire No. 3 foundry, 70s.; Lincolnshire, 
64s,; Staffordshire, 64s.; Derbyshire, 65s. to 65s. 6d.; Middles- 
brough, open brands, 66s. Scotch: Gartsherrie, 75s. 6d.; 
Glengarnock, 73s, 6d. to 74s.; Eglinton, 71s. 6d.to 72s.; Dalmell- 
ington, 71s., delivered Manchester. West Coast hematite, 74s. to 
75s., f.0.t.; East Coast ditto, 78s. f.0.t. Scotch, delivered 
Heysham: Gartsherrie, 73s. 6d.; Glengarnock, 71s. 6d. to 72s.; 
Eglinton, 69s, 6d. to 70s.; Dalmellington, 69s. Delivered Preston: 
Gartsherrie, 74s, 6d.; Glengarnock, 72s. 6d. to 73s.; Eglinton, 
70s. 6d. to 71s.; Dalmellington, 70s. Finished iron: Bars, £7 15s.; 
ae £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 ; hoops, 
£8 2s. 6d.; boiler plates, official, £9 2s. 6d.; 
girder, and bridge work, £7 15s. to £8 ; Englis 
to £7; sheets, £8 17s. 6d. Copper: Sheets, £123 to £125; tough 
ingot copper, £114 ; best selected, £115 per ton ; seamless copper 
tubes, 144d. to 144d.; brazed ditto, iad: seamless brass tubes, 
11}d.; brazed ditto, 12}d.; condenser, 12d. to 12}d.; rolled brass, 
be & — yes a : ye ~_— a rods, 10}d. to 

- per lb. eet lead, s. per ton. Tin ingots, English, 
£193 10s, to £194 108. per ton. mite 


Lancashire Coal Trade. 
There was a good attendance on the Coal Exchange, and 





trade was admittedly good so far as coalowners were concerned. 
Full time is being worked at the pits in this district, and headway 
is being made in working off arrears. We could not hear of any 
change in quotations in any direction, although the advance in 
Yorkshire was much canvassed. If anything, there was an up- 
ward tendency. Much depends on the weather, but slack and 
furnace coal will not be affected so much as domestic fuel. It was 
thought by many prominent merchants that should another advance 
in wages be granted, coalowners will add another 5d. to 10d. per 
ton to current prices. 


BARROW-IN-FURNESS, February 12th. 
Hematites. 


The market for hematites is very firm, and there is no 
diminution to report in the volume of business being done. The 
demand, in fact, is of a strongly consumptive character. Users 
are not ouying more than they want, but they are yet buying 
largely to cover their immediate and forward requirements, and 
the consequence is that makers find themselves very well off for 
orders, and are more and more assured that the condition of the 
market will remain so brisk for the remainder of the year that 
they will be able to maintain their output at its practical maximum 
capacity. Itismoresatisfactory tomakers whenacondition of things 
like this obtains, as they can prepare other furnaces for blast in 
the event of any of those now working needing to be blown out for 
repairs. The life of a furnace is now much shorter, seeing that 
they are run at such heavy blast, and at such high temperatures. 
Makers continue to quote 82s. per ton net f.o.b., and sales of some 
of the best brands approximate to this figure, and yet warrant iron 
in which very little business is being done, is quoted at 74s. 6d. 
net cash sellers, buyers 3d. less. There is next to no iron avail- 
able for purchase at these low values ; indeed, with the present 
high rate of wages, and the enhanced cost of raw material, 
it is scarcely possible to make a profit at these prices. The 
American and German demand for iron is maintained, and on 
home account a good business is being done, but there is at the 
moment much more crude iron available for sale, because local 
makers of steel are using only about half the pig iron they do when 
their mills are in full operation. Stocks are somewhat lower in 
warrant stores this week. They now stand at 77,641 tons. Iron 
ore is in full and steady demand. The Lindal Moor Iron Mining 
Company is putting down an electric pumping installation, which 
is expected to reduce the cust of pumping from about 3s. 8d. per 
ton on the ore raised to 6d. per ton, and the company intimates 
that in a short time it expects to be raising 400,000 tons of ore 
perannum. This will be a good thing for the district if this fore- 
cast can be realised, as about half the ore now being smelted at 
the furnaces in the district is obtained from foreign sources. 
average qualities are selling at about 18s. 6d. per ton net at 
mines, 


Steel. 

The demand for steel is much quieter than it has been, 
and the rail, plate, and merchant mills are only working half-time. 
The demand for rails is very quiet indeed, and the mills are mostly 
employed on billets and tin bars. There are some prospects of a 
better demand for shipbuilding material, but this is not quite an 
assured fact, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Business Situation. 


In the coalfield values continue to harden owing to the 
abnormal demand. Outside contract supplies prices go up steadily, 
but a large portion of the output is still being delivered under the 
old rates. ‘Che heavy industries in steel and iron are well em- 

loyed, the new orders being more marked in the case of the first. 

he engineering houses are satisfactorily engaged on various 
classes of work. In the lighter industries of Sheffield, more 
especially in cutlery, silver, and electro-plate, additional work is 
much needed in several directions. The general activity in the 
heavy departments has not yet extended to these lighter trades. 


House and Steam Coal. 


The exceptional demand from the London market, and 
the Southern markets generally, has been the chief factor, with 
the continued winterly weather, in advancing prices for domestic 
fuel. The advance of ls. per ton imposed at the beginning of the 
month has been easily exceeded in many instances, Several 
collieries have issued new lists announcing another advance of 1s. 
per ton. Under these circumstances, quotations of prices are 
somewhat uncertain. At the time of writing, Silkstone, which is 
scarce, readily fetches from 13s, 6d. to 14s. per ton at the pits ; 
Barnsley softs, 12s. per ton; seconds at 10s. 6d. per ton. ith 
the vast output, however, an accession of milder weather would 
soon bring relief to household consu:ners. Steam fuel is remark- 
ably active. Supplies obtained in the open market command 
from 2s. to 3s. per ton more than contract rates. A few of the 
railway contracts expire at the end of March, but the bulk do not 
require renewing until Midsummer. Best Barnsley hard coal is 
being quoted at 12s. per ton, and transactions at this high figure 
are reported ; seconds rule at from 10s. to 11s. per ton; nuts, from 
9s. per ton. 


Coking Slack, Coke, &c. 


Heavier supplies of coking fuel have been on the market 
for some days, and prices have ruled from 6s. 6d. to 7s. per ton. 
For manufacturing fuel, the Lancashire and West Yorkshire 
demand is fully maintained, the rate beiug about 5s. to 5s. 6d. per 
ton at the pit. Coke makes from 16s. 6d. to 17s. 6d. per ton, with 
a brisk inquiry, the bulk of the output going to North Lincoln- 
shire, the Midland, and other smelting districts, Steel melting coke 
fetches from 25s. 6d. to 26s. 6d. per ton. Gas coal contracts are 
being inquired about. The minimum advance asked for is 2s, 6d. 
per ton. 


Coal Trade with Hull. 


The year has opened well with regard to South Yorkshire 
coal trade with Hull. During January the weight taken to the 
port amounted to 382,528 tons, which compares with 332,576 tons 
forwarded in the first month of last year. The pits in the Leeds 
district have materially improved their position. The export 
business has been affected by the briskness in the home and 
bunker trade, the tonnage sent away last month from Hull having 
been 144,280 tons, as compared with 167,725 tons in the openi 
month of 1906. The falling off is accounted for by the dintinished 
weight sent to Sweden, which received only 14,200 tons last month, 
against 36,585 tons in January of last year. South America took 
24,062 tons, against 21,840 tons in January of 1906; Germany, 
19,595 tons, against 18,386 tons; Holland, 17,958 tons, against 
18,097 tons; France, 14,327 tons, against 6674 tons; Italy, 
12,148 tons, against 12,191 tons ; North Russia, 9755 tons, against 
11,492 tons; Belgium, 6815 tons, against 8153 tons; Norway, 
3487 tons, against 2610 tons; Denmark, 4349 tons, against 
6160 tons ; Egypt, 8855 tons, against 11,371 tons. The coastwise 
trade from Hull continues to increase, mainly owing to the greater 
requirements of the metropolitan market. 


The Iron Market. 


There is no change in the position of affairs as regards 
Lincolnshire and Derbyshire pig iron, but hematites are somewhat 
weaker. West Coast hematites, delivered in Sheffield and Rother- 
ham, this week have been quoted at 88s. to 80s. per ton; East 
Coast at 84s, to 86s. per ton. There is not much business doing 
beyond what is needed for immediate requirements. The Lincoln- 





shire Ironmasters’ Asyociation have made no alteration in their 
official figures, which remain as fixed early in December. These 
rates are as follows:—No. 3 foundry, 62s. 6d. per ton; No. 4 
foundry, 60s. 6d. per ton ; Ne. 4 forge, 59s. 6d. per ton ; No. 5 
forge, mottled, white, and basic, 63s. per ton ; Derbyshire, No. 3 
foundry, 65s. per ton ; No. 4 forge, 60s. per ton. Practically no 
business, however, except with regular customers, is doing, there 
being, as we have stated, no need for makers to be anxious 
about new orders, while consumers are looking forward to an 
easing off in prices when the American and other outside demand 
proce, Sao Bars are still quoted at £7 15s. to £8 per ton ; sheets, 
£9 10s. to £10 per ton. 


The Heavy Industries. 

Movements with regard to prices in certain classes of 
finished material are taking ope owing to the increased cost of 
iron. In open-hearth steels the advances thus rendered inevitable 
have not affected buying. Bessemer slabs and billets of 

aranteed temper cannot be bought under £8 15s., and for mild 
Siemens steel £9 5s., special prices for higher tempered. Basic 
qualities in more request, a market being readily found for all the 
production. Railway and tramway material is being ordered 
more freely, some good lines having come in recently both on 
home and foreign account. Several of the home railway com- 
panies have been placing work on a somewhat larger scale, but the 

rincipal demand is still from abroad. For rails, tires, springs, 
Puffers, axles, and rolling stock accessories generally there is an 
excellent business coe ee South America and Australia. An 
improved trade with Russia is anticipated in the near future. 
Some little improvement is reported in South Africa in special 
lines, but generally the market is still disappointing. Electrical 
plant for collieries and works is being largely installed, with fresh 
orders coming freely forward. A fair amount of activity is 
reported by boilermakers and wagon builders. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron Warrants. 

AFTER a rather long season of declining prices for Cleve- 
land warrants, during which they fell 8s. 2d. per ton, in the face 
of the best of legitimate trade, there has come a change for the 
better this week ; the market has become steadier and consumers 
more disposed to buy. It was not believed by anyone that the 
course of the price of Cleveland warrants afforded any real indi- 
cation of the actual condition of trade, which all along has been 
as healthy and satisfactory as it has been for years, but neverthe- 
less no one cared to purchase ahead in a falling market. The 
best price for Cleveland warrants during the last six years was 
on December 5th, 1906, when 63s. 6d. per ton was quoted, and 
the quotation continued to fall until last Friday, the 8th inst., 
when 55s. 4d. cash was reported. Then an upward movement set 
in, and by Wednesday 56s. 10d. cash was reached. There is more 
confidence now that the speculative market is likely to be less 
erratic. The prospects, so far as legitimate trade is concerned, 
are very encouraging. The spring is at hand, shipments con- 
tinue exceedingly brisk, and stocks in the public stores are 
heavily drawn upon because the production is short of the re- 
quirements. The Board of Trade returns are most encouraging, 
and the artificiality of the warrant market is recognised by all. 


Cleveland Makers’ Iron. 

The producers of Cleveland pig iron are weil supplied 
with orders for execution during the current half-year, and 
makers are taking a rather independent stand, and will not 
follow the prices of warrants up and down; in fact, they mostly 
refuse to quote at all. Second hands, who early in the week sold 
No. 3 Cleveland G.M.B. pig iron at 57s., are now obtaining 57s. 6d. 
Makers have secured 58s. for No. 3 for delivery in the second half 
of the year, which is an indication that some of the buyers do not 
look for reduced prices in the autumn. No. 1 is now at 59s.; 
No. 4 foundry at 57s.; and No. 4 forge at 56s, 3d. per ton. 


American Requirements. 

Though there are extraordinarily large exports of Cleve- 
land pig iron from the Tees, new business is still rather scarce. 
At the present time four steamers carrying about 20,000 tons of 
Cleveland pig iron are now crossing the Atlantic to Philadelphia, 
and a very large quantity has yet togo. To-day Cleveland iron- 
masters can deliver No. 3 at Philadelphia, duty paid, at 80s. per 
ton ; consumers there are taking a rest from buying. The rate of 
freight is somewhat easier than it was, for the steamer Arkansas 
bas been chartered at 6s. per ton. Fully 1000 tons per day of 
Cleveland pig iron is going to America, and no falling off is 
expected this month, while the deliveries must be large to that 
quarter all over the spring. 


Hematite Pig Iron. 


The business shows improvement in East Coast hematite 
pig iron, the price of which is much firmer than that for West, 
Coast hematite iron warrants. These latter have been quoted 
this week as low as 72s. 6d., but mixed numbers of East Coast 
hematite iron have not been below 79s. per ton. There are no 
East Coast hematite warrants, aud makers and merchants have 
the regulation of prices almost in their own hands, for the produc- 
tion is hardly equal to the requirements, and speculators cannot 
operate against the makers. Thus it is that East Coast hematite 
pig iron has only fallen 2s. 6d. from the best, at the same time 
that Cleveland warrants declined 8s. 2d. Usually mixed numbers 
hematite are 10s. per ton above No. 3 Cleveland, but now the 
difference is no less than Zls. 6d. Not less than 79s. will now be 
accepted for mixed numbers East Coast hematite iron. Rubio ore 
is somewhat easier in price, sales having been reported at 22s, 6d. 
per ton, delivered c.i.f. Middlesbrough, or 2s. per ton below the 
recent best figure, but the general quotation is 23s., which, how- 
ever, consumers will not give. Coke is no cheaper, buyers having 
to pay 25s. per ton for, medium qualities delivered at the furnaces 
at Middlesbrough. 


Stoek of Pig Iron. 


There are heavy withdrawals of Cleveland pig iron from 
Connal’s public stores, chiefly to satisfy the American demand, and 
Connal’s have this month to report a depletion of something like 
1300 tons per working day. For the first time since May, 1905, 
the stock has fallen below half a million tons. It was on 13th inst. 
498,401 tons, a decrease this month of 12,981 tons, and of 251,694 
tons since March 5th last year, when the stock was the largest ever 
known. A decrease of 33 per cent. in eleven months is not bad, 
when it is also taken into account that the production has been 
considerably augmented. The stock now consists of 478,047 tons 
of No. 3 Cleveland G.M.B., 19,007 tons of No. 4 foundry, and 
1347 tons of No. 4 forge. 


Pig Iron Shipments. 


Never before have the February shipments of pig iron from 
the Cleveland district been so brisk as they are this month, and 
makers themselves cannot satisfy it, especially as at the same 
time there is an extra large consumption on home account. Some 
Cleveland pig iron has been sent this week to Hamburg, but as the 
canals and rivers are still frost-bound, it is believed that the iron 
was for transhipment to distant ports. When the waterways in 
Germany are available, there will be very heavy exports from this- 
district to that country, as makers have large orders on their books: 
for delivery at German ports. The total shipments of pig iron. 
from the Cleveland district this month to 13th were 46,810 tons, 
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against 49,137 tons last month, 38,423 tons in February, 1906, and 
20,669 tons in February, 1905, all to 13th. 


Manufactured Iron and Steel. 

Trade continues in a very satisfactory state, and the 
works are maintained in full operation, producing a larger quan- 
tity of material than has ever before been known. The prices are 
firm all round. Steel ship plates are at £7 10s.; iron ship plates, 
at £7 15s.; steel ship angles, at £7 2s. 6d.; packing iron, at 
£6 10s.; steel joists, at £6 17s. 6d.; steel bars, at £7 15s.; iron 
bars, at £8, all less 24 per cent. f.o.t. Heavy steel rails are at 
£6 15s., net f.o.b., and are in good request for delivery to India, 
South America, and Japan. The last-named country is also 
importing large quantities of —e material for use at the 
yards at Nagasaki, where a considerable number of vessels are in 
course of construction. 


The Teesside Platers’ Dispute. 


It was expected early last month, when the strike of 
platers on Teesside and at the Hartlepools, which had been going 
on for ten weeks, was ended, the ditficulty was settled, but the 
men do not find the settlement favourable to them, and threaten 
to strike again ; indeed, at Messrs. Irvine’s yards they have done 
so, and have been idle for two weeks. They refuse to resume 
operations. Before the general strike was ended, the shipbuilders 
and the representatives of the men had no fewer than ten 
conferences, and these are being resumed. The men’s delegates 
have advised them to continue at work pending a settlement, but 
Irvine’s men have not seen their way to adopt this course. 


Coal and Coke. 


The coal trade is extraordinarily strong, and prices are so 
bigh that consumers in some of the industries cannot afford to pay 
them. Never has there been such a large demand either on home 
or foreign account, and for all kinds of coal. The price of best 
steam coals are up to 15s. per ton, f.o.b.; best gas to 13s.; Durham 
to 12s. 6d.; and coking coals to 13s. 6d., and it is not easy 
to get supplies even at these rates. The production is 
somewhat curtailed by the irregular working of the men. Last 
week, at one of the leading Durham collieries, 24 per cent. of the 
men were not at work. This is at a time when the demand is the 
briskest on record. The price of furnace coke is still quoted at 
25s. per ton, delivered at the furnaces here, but consumers refuse 
to pay such a rate, and, fortunately for themselves, most of them 
are well bought for the current Lalf-year. 


Engineers’ Wages. 

The application of the North-East Coast engineers for an 
advance of 2s. per week on time rates and 5 per cent. on piece 
prices, which was adjourned three months ago, was again con- 
sidered at a conference at Newcastle on Wednesday afternoon 
between the employers and the representatives of the Amal- 
gamated Society of Engineers, the United Machine Workers, and 
the Steam Enginemakers. The employers stated that they could 
not grant the advance, and the men’s representatives will report 
to their respective societies. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Trade with America. 


THE business doing with the United States in pig iron 
since the beginning of the year has been of signal importance, 
both as regards the amount of it and the price paid for the iron. 
Up to the end of last week, that is to say, for the past five weeks of 
the year, the foreign shipments of pig iron from Scottish ports 
amounted to 33,023 tons, of which quantity no less than 
20,074 tons were despatched to the United States. Close on two- 
thirds of our foreign trade in pigs has thus been done with the 
States, and in the same time we have sent 810 tons to Canada, 
compared with 565 tons in the same time last year. A considerable 
quantity of iron under order for the United States has yet to be 
despatched, but there seems to be a pretty general impression 
that, for the present at least, we ought not to look for a continu- 
ance of orders from the States in anything like the same bulk as 
those received towards the end of last year. 


The Depression in the Iron Market. 


Cleveland pig iron warrants had a further decline at the 
close of the past week, touching 55s. 3d. cash, on the receipt of 
weak advices from the other side. But there has since been some 
recovery in prices, although the position is still unsettled. No 
little excitement was caused on Monday by the official announce- 
ment in the Iron Ring of a firm of brokers, who had for some time 
been doing a large business in warrants. The firm intimated to 
the secretary of the Pig Iron Trade Association that it was unable to 
meet its engagements. The amount of money involved in 
the day’s settlement was considerable, and it was r3ported 
that the open account of the firm extended altogether to 
from 85,000 to 90,000 tons of warrants, The settlement 
prices fixed by the Committee of the Iron Trade Association 
were on that day 55s. 9d. for Cleveland, and 72s. 9d. for 
Cumberland hematite warrants. It has not yet transpired what 
the deficiency amounts to in connection with the failure. This 
will depend upon the amount recoverable from the clients of the 
firm. While the failure is, of course, to be regretted, it is thought 
that its occurrence may tend to place the market in a rather more 
satisfactory state. The great drop in prices from the highest 
point touched during the recent inflation has, doubtless, been a 
severe tax on the resources of not a few engaged in the business, 
especially at a time when money has been so dear. 


Business in Warrants. 


Since last report business has been done in Cleveland war- 
rants from 55s. 3d. to 56s. 10d. cash, 56s. 6d. to 57s. 24d. one month, 
and 56s. 6d. for delivery in three months. Cumberland hematite 
has been done at 72s, 6d. twenty days, 73s. 3d. ten days, and 
from 72s. 9d. to 748. 3d. one month. Scotch warrants have been 
nominally at 62s. 6d. to 62s. 9d., and standard foundry iron from 
55s. 74d. to 56s. per ton. Scotch hematite has been quiet, with 
little change in price. 


Prices of Scotch Makers’ Iron. 


The values of Scotch makers’ pig iron are in a number of 
cases 1s, lower than last week. Govan and Monkland, Nos. 1, 
are quoted at Glasgow 71s.; Nos. 3, 67s, 6d.; Carnbroe, No. 1, 
72s, 6d.; No. 3, 68s. 6d.; Clyde, No. 1, 75s.; No. 3, 70s. ; 
Gartsherrie and Calder, Nos. 1, 75s. 6d.; Nos. 3, 70s. 6d. ; 
Summeriee, No. 1, 77s. 6d.; No. 3, 71s. 6d. ; Langloan, No. 1, 
79s.; No. 3, 74s.; Coltness, No. 1, 85s.; No. 3, 71s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 76s. 6d.; No. 3, 71s.; Eglinton, at 
Ardrossan or Troon, No. 1, 70s. 6d.; No. 3, 67s. 6d.; Dalmel 
lington, at Ayr, No. 1, 72s.; No. 3, 67s.; Shotts, at Leith, 
No. 1, 75s. 6d.; No. 3, 70s. 6d.; Carron, at Grangemouth, 
No. 1, 80s.; No. 3, 73s. per ton. 


Iron Exports and Imports. 
The shipments of pig iron from Scottish ports in the past 


week amounted to 6283 tons, compared with 6168 in the corre- 
sponding week of last year. There was despatched to the United 


States 1184 tons ; South America, 50; India, 200; Australia, 441 ; 
France, 60; Italy, 480; Germany, 60; Holland, 145; Belgium, 
60; Spain and Portugal, 300; China and Japan, 20; other 
countries, 65; the coastwise shipments being 3218 tons, against 





pig iron at Grangemouth were larger than of late, amounting to 
14,072 tons, being 1957 more than in the corresponding week. 
The total imports since the beginning of the year are 159,225 tons, 
an increase of 4719 tons over the arrivals in the corresponding 
period of last year. 


Finished Iron and Steel. 
The easier tendency in prices, while somewhat unsettling 

at the moment, will probably be in the end of some advantage to 
the manufacturing branches ; although there is this week little of 
importance to note, the works are generally kept well employed on 
existing orders, but fresh business has not been coming to hand so 
freely as could be desired. At the same time, the outlook as a 
whole appears to be encouraging. 


New Contracts. 
Comparatively little fresh business is reported in the 
shipbuilding and marine engineering branches. The Ailsa Ship- 
building Company, Troon, has received an order to build for the 
General Steam Navigation Company, of London, a steamer of about 
2000 tons gross. Not a little interest is felt in several large pipe- 
founding contracts which are at present in course of adjustment. 
This industry has for a considerable time been indifferently 
employed, and it is hoped the contracts in question may be 
secured. 


The Coal Trade. 
There is continued activity in the various departments of 

the coal trade. The past week’s coal shipments from Scottish 
ports amounted to 269.589 tons, compared with 260,676 in the 
preceding week, and 253,542 tons in the corresponding week of 
last year. These figures show increases of 8913 tons in the clear- 
ances of the preceding week, and 16,047 over the same week of 
1906. The demand both for household and manufacturing coal is 
very brisk, and all qualities command full price. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Market. 


It is the consensus of opinion on ’Change, Cardiff, this 
week that the top has been gained. Since my last despatch the 
coal market has undoubtedly weakened, although not to a very 
appreciable extent. In the opinion of good authorities bigger 
prices are not likely, and some degree of easiness may prevail. 
Best Admiralties are obtainable at about 19s. 6d., but some of the 
collieries are firm in naming 20s. For shipment during March 20s. 
has been done, but as little as 19s. has been accepted for prompt 
shipment. I note these items as indications of the current of the 
trade wind. 


Trade of the South Wales Ports. 

Last week was an exceptionally busy one, the quantity of 
coal, coke, and patent fuel shipped foreign from the South Wales 
ports, according to the Customns returns, was 572,619 tons, an 
increase on corresponding week of last year of 109,500 tons. Of 
this Cardiff exported 377,912 tons coal, 1046 coke, and 16,300 tons 
patentfuel. River Plate was the chief destination, taking no less 
than twelve cargoes, amounting roughly to 47,000 tons; Venice, 
eight carzoes, totalling 27.000 tons ; and Genoa six, with 24,000 
tons. Newport shipped 62,114 tons coal, 220 coke, and 2100 tons 
of patent fuel, Buenos Ayres taking four cargoes of coal, 9600 tons. 
Swansea exported 62,711 tons coal, 20,800 patent fuel, Rouen 
taking ten cargoes coal, totalling 10,900 tons ; as regards patent 
fuel, Bordeaux took two cargoes, 4800 tons ; and Trieste one cargo 
of 4300 tons. Port Talbot shipped 28,500 tons of coal, and $00 
tons fuel, Aden taking one cargo of 5500 tons of coal. 


Freights at Cardiff. 


The market continues steady, and rates are slightly better 
than last week. 


Advance in Colliers’ Wages. 


The application of the colliers fora 5 per cent. advance 
was fully discussed by the joint board in Cardiff on Saturday. It 
was decided that the advance in price did not justify the demand. 
This was stated to the men’s representatives, and after some 
debate a compromise was brought about, the colliers accepting 3? 
per cent., or 41} per cent. above standard of 1879. In the 
Forest of Dean another advance in colliers’ wages has taken place, 
and also in price. This makes 3s, in price since Christmas, and 
15 per cent. in wages, which are now 40 per cent. above the 
standard. Coal has not been so dear for years. 


Forest of Dean Railway:Improvement. 


The Great Western Railway has devoted £15,000 towards im- 
proving the passenger arrangements in connection with the 
mineral lines. This Railway will shortly invite tenders for the 
construction of the new sectional line from Hendy to Dynevor. 


The Colliers’ Contracting-out Scheme. 


In the important trial, Rees and others, colliers, against 
Owen, representing the South Wales Provident Fund, it has been 
decided in favour of the workmen, leaving it a matter of inference 
that it is not possible to have any general scheme of contracting 
out ; that every such scheme must be a specific agreement between 
a colliery owner and the men in his employ. The sum involved is 
stated to be, indirectly, a very large one. An appeal is likely. 


Speculation in Coal. 


During the boom which has taken place in coal there has 
been considerable speculation among leading merchants as regards 
the purchase and sale of coal over the year. It is rumoured that 
a very prominent Cardiff merchant sold 100,000 tons of Admiralty 
last August for delivery over this year at the price of 13s. 103d. 
If he did not cover himself, a serious loss must be the result ; but 
in times of market inflation such instances are not uncommon. 
At present I find on Change some merchants are inclined to sell 
ahead, and others are just as anxious to buy. 


The Pitwood Market. 


The importance of this industry may be gauged by the 
fact that about 27,000 tons were received in the various ports last 
week. Contrary to the opinion expressed by many lately, the 
market has weakened considerably, and as little as 18s. 3d. has 
been accepted for French wood. Prices this week at Cardiff are 
18s. 6d. ; at Newport the market is stronger, and as much as 
193. 6d. has been done for Portuguese wood. 


Latest Coal Quotations. 

On ’Change, Cardiff, this week, the following quotations 
ruled :—Best large steam, 19s. 6d. to 19s. 9d.; best seconds, 18s 6d. 
to 18s. 9d.; ordinary seconds, 17s. 6d. to 18s.; drys, 17s. 6d. to 
18s. ; best washed nuts, 15s. 9d. to 16s.; seconds, 14s. 6d. to 
lds. 9d.; peas, 13s. 3d. to 13s. 6d.; seconds, 12s. 9d. to 13s.; 
very best smalls lls. to 11s. 3d. ; best ordinaries, 10s. 3d. to 
10s. 6d.; seconds, 9s. 6d. to 10s. ; inferiors, 8s. to 96. Very best 
Monmouthshire : Black vein, 18s, 3d. to 18s. 6d.; Western Valley, 
17s. 6d. to 18s.; Eastern Valley, 16s. 6d. to 17s. 3d. House coal : 
Best, 19s. 9d. to 20s.; best ordinaries, 17s. 6d. to 18s. 6d.; No. 3 
Rhondda, 20s.; brush, 15s. 6d. to 16s. 3d.; smalls, 13s.; No. 2 
Rhondda, 15s. 6d. to 16s.; through, 12s. 6d. to 12s, 9d.; smalls, 
9s. 3d. to 10s. Patent fuel, 17s. 3d. to 18s. Coke: Furnace, 
22s, to 25s.; foundry, 28s. to 30s. ; special, 32s. to 36s.; quota- 








The Anthracite Coal Trade. 


This is decidedly strong, and in face of the current state- 
ment among coalowners that colliery stems are full up to the 
middle eg Tay there is no likelihood of a change of price, 
Latest: best malting, 20s. to 2ls.; seconds, 17s. 6d. to 18s. 6d.; 
big vein, 16s. 9d. to 17s. 6d.; red vein, 13s, 6d. to 14s.; cobbles, 
19s, 6d. to 20s.; nuts, 23s, to 24s.; peas, 14s, 6d. to 15s. 6d.; rubbly 
culm, 7s. to 7s. 3d.; duff, 5s. 6d. to 5s. 9d. Other quotations are 
—Best steam, 16s. 9d. to 17s. 6d.; seconds, 14s. to I4s. 6d., 
bunkers, 12s. 9d. to 13s.; small, 8s. 6d. to 8s. 9d. Bituminous— 
No. 3 Rhondda, 18s, 6d. to 19s. 6d.; through, 13s, 6d, to 14s.; 
small, 10s. 6d. to lls. Patent fuel, 15s. to 15s. 6a. 


The Iron and Steel Trade. 


The briskness in iron and steel has continued in all the 
leading works, and an indication is given at the chief that 
prospects remain in an encouraging position. Substantial orders 
are in hand for home and foreign requirements. Last week 
Dowlais turned out 3000 tons of rails, and I note that 3800 tons 
were despatched from Cardiff to Swettenham, and 500 tons from 
Newport to Bombay. Chief bookings are for Argentina, Great 
Western, and South-Western Railways, and a fair cuantity of tin 
bar is going from Cyfarthfa. Steel sleepers are in demand, and 
miscellaneous ‘‘ parcels” conspicuous. One cargo has come to 
Newport of German billets and of scrap from Middlesbrough. In 
iron ore Newport imported 14,400 tons, and 500 tons of iron ore 
briquettes, and 1600 tons of iron pyrites, the same quantity also 
going to Swansea. Some decrease in despatch has taken place at 
works through the severe frost. Cardiff imported 12,500 tons ore. 
There has been no change in steel rail quotations, but a little 
increased firmness ; and steel bars are now quoted at £6 and up- 
wards for Siemens; £6 3s. 6d. Bessemer. Latest quotations 
are :-—Pig iron: B mixed bers, 73s. 9d.; Middles- 
brough, 56s. 7d.; Scotch, 62s. 9d.; Welsh hematite, 85s. delivered. 
All Swansea. Iron ore: Newport and Cardiff, Rubio, 20s. 6d. to 
2ls. 6d. Tafna, 22s. to 22s. 6d. Almeria, 20s. 3d. to 20s. 6d. 





The Tin-plate Trade. 


Buoyancy continues. Last week 90,041 boxes were 
received from works, 78,298 boxes shipped, and present stocks are 
136,471 boxes. Important consignments are being sent of billets to 
Lydney, and sheets to Bristol, both from Newport. At the Metal 
Exchange, Swansea, it was stated that the Board of Trade returns 
for January show that both in tin-plates and black plates the 
month indicated a considerable improvement. The outlook is 
very good, and an impresssion prevails that demand is outstripping 
make. At Swansea all mills are busy, and demand for home- 
made bars greater than can be met. At Llanelly tin-plate and 
steel works are in a very satisfactory condition. As regards 
prices, some slight weakness is shown among holders of second- 





hand parcels, Quotations are unchanged :—B cokes, 
ordinary. 15s. 14d. Siemens, 15s, 3d. Ternes, 26s. C.A. roofing 


sheets, £11 10s. per box ; finished black plates, £11 10s.; galvan- 
ised sheets, 24 gauge, £14 to £14 5s.; big sheets. £11 10s, 
Other quotations, Swansea: Block tin, £192 5s.; lead, £19 16s 3d.; 
copper, £107 15s.; silver, 13}%d. per oz.; spelter, £2510s. All 
spelter factories are busy. Regular employment going on at 
Clydach nickel works and the Mannesmann tube works. The 
three copper works are all fully occupied, and the safety tube 
works at Hafod doing regular work. At all leading works, 
engineers’, fitters’, and mechanics’ shops are in full drive, and 
much new work in constructions and alterations is engrossing. 
For a little while the severity of the weatber has lessened this in 
some places, but the opening spring is expected to give increased 
impetus, ; 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





HENRY PELS AND Co., of Danes Inn House, Strand, W.C., 
inform us that they have opened branch offices, combined with 
showrooms, at 109, Rue et Place, Lafayette, Paris. 

Mr. J. F. Cowsrick, of 49, Queen Victoria-street, E.C., has 
been appointed the London representative of Messrs. Thos. 
Beeley and Son, Limited, Hyde, near Manchester. 

WE are asked to state that Messrs. Blackstone and Co., Limited, 
have taken London showrooms at 81, Cannon-street, E.C., and at 
4, Budge-row. Mr. W. A. Simper, A.M.1I. Mech E., has been ap- 
pointed London manager. 

Mr. J. E. Cornisu, M. Inst. C.E., has, owing to bad health, 

resigned his position as manager of the Alexandria Water Com- 
pany, which he has held for the last twenty-five years, and. his 
place has been filled by Mr. H. R. C. Blagden, M.I. Mech. E., 
who has been chief engineer to the company for the last five and 
a-half years. 
THE ANTI-ATTRITION METAL CompPANy, Limited, informs us 
that it has opened new offices at 50, Cannon-street, E.C., which 
are now the registered and head offices of this company, where all 
future communications should be addressed, and not to the works 
as hitherto. 








Tue third international Petroleum Congress is to be 
held at Bucharest this year, during September. The subjects to 
be discussed include the origin of petroleum, general geology of 
petroliferous regions, migration of petroleum, deposits of petroleum 
and other bituminous substances, prospecting and exploration, 
surface indications, deep explorations by shafts or borings ; hand 
wells and borings with methods of execution, methods of extrac- 
tion, storage, and transport, and the use of electricity. 


Contracts.—The Bray District Council have accepted the tender 
of Messrs. Johnson and Phillips, Limited, for the supply and erec- 
tion of a high-tension switchboard.—Orders recently received by 
Messrs. A. Barclay, Sons and Co., Limited, include, among others, 
two sets of Corliss valve winding engines, one set of condensing 
cross-compound hauling engines, and two saddle tank locomotives, 
—A further order for fifty Aston-Worsley arc lamps has been 
laced with Messrs. Veritys Limited, by the Corporation of Mel- 
urne.—Among the contracts recently completed or being carried 
out by Mr. R. D. Batchelor, of 73, Queen Victoria-street, 3.W., 
and Chatham, are the following :—Two wells 8ft. diameter with 
3ft. borings to a depth of 450ft., for the Sutton District Water 
Company ; an additional boring 450ft. deep, for the Sheppey Gas 
Company, at Sheerness ; enlarging and deepening to 342ft. an old 
boring at Watford Union ; a further well and boring at the Thames 
Paper Mills at Purfleet ; a 20in. boring between 300ft. and 400ft. 
deep for the Daily Te/egraph paper mills at Dartford, and the water 
supply, including bore-hole and pu:nps, for Dr. Barnardo's Village 
Home for Girls at Barkingside.—The authorities of New York 
City have placed with Messrs. Heenan and Froude, Limited, of 
Manchester and Worcester, a contract for a refuse destructor and 
boiler, &c., complete. The destructor will have a capacity of 
60 tons per day of twenty-four hours, and the boiler and its 
appurtenances are to be large enough efficiently to absorb the 
whole of the heat from the combustion of the refuse. We under- 
stand that this firm has similar contracts in hand for Ixelles, a 
residential suburb of Brussels, capacity 120 tons per day, with 
boilers and electric generating machinery for lighting the whole 
district ; for Wellington, New Zealand, 120 tons capacity, with 
boilers and full equipment for supplying steam for compressing 
air to operate sewage ejectors ; and for Vancouver, 60-ton plant, with 
boilers for generating steam for electric lighting, also numeroug 








3789 tons in the same week of 1906. The arrivals of Cleveland 





tions for coke hard. New contracts difficult to open, 


contracts at home, 
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NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


From the Silesian Iron Market. 

BusINEss in this district is very active, and the outlook 
certainly is hopeful in all the principal departments of the iron 
and steel industry, a large number of forward orders coming in 
regularly ; in the raw iron department, as well as in the manufac- 
tured iron branch, a most lively business has been done during 
the week, not the slightest abatement in activity or in demand 
having been noticed if the first weeks of the year, and occupation 
all round is just as brisk as during the most animated period of 
the year. 


Rising Tendency in Rheinland-Westphalia. 

There is no perceptible change to report in the position of 
the Rhenish- Westphalian iron trade, nor is any alteration 
expected to take place, except, perhaps, a further increase in 
employment and a general rise in quotations. Hematite has been 
raised from M. 85 p.t. to M. 88 p.t.; foundry pig, No. 1, from 
M. 81 to M. 85 p.t.; foundry pig, No. 3, rose from M. 78 to 
M. 81 p.t., all free Oberhausen. In girders rather less has been 
doing than was anticipated, but there is much strength shown in 
this and in all other branches of the finished iron industry, and 
from the plate trade excellent accounts are given. At the engi- 
neering and construction shops work comes in abundantly, and 
the railway department can likewise boast of Leing amply pro- 
vided with orders, 


From the Siegerland Iron Market. 


The present position is satisfactory in all trades, and the 
opinion prevails that during the greater part of the year a good 
trade will be done in all the principal departments. Outputat the 
iron ore mines is stronger than ever before, and yet it is not 
sufficient to cover the increasing demand of the blast furnace 
works. Thedifferent sorts of pig iron remain in active request. 
Higher prices are being quoted for orders for the third quarter. 
Supplies from the Steel Convention continue insufficient, and 
there is but very little hope of a change for the better in this 
direction, because consumption is higher than output. Prices 
all round show an eens 5 inclination, and employment in the 
various branches of the iron and steel trade has been increasing 
rather than otherwise. 


Coal and Coke in Germany. 


On the Rhenish-Westphalian market the condition has 
remained unchanged and favourable, all descriptions of fuel 
meeting with active request. In Silesia an excellent business is 
done in engine as well as in house coal, and the members of the 
Coal Convention have, at a recent meeting, proposed an advance 
of M.1 p.t. for engine fuel and a rise of 0-50 pf. for house coal 
from the Ist of April. An excellent condition prevails in the 
Silesian coke trade. 


Austro-Hungarian Iron Industry. 


Active employment can be reported from all the iron and 
steel departments. Pig iron is less scarce than previously, and 
when, in May, a large blast furnace in Donawitz has commenced 
working the production of crude iron will further increase, and 
makers and manufacturers will be able to do a more regular trade 
than at present, when insufficient supplies in raw material are the 
constant source of trouble and delay. Slowly, but steadily, the 
business in building material is improving, the demand for girders 
and sectional iron having already n stronger than in previous 
weeks, and the plate business maintains the briskness formerly 
reported, an increase in the consumption of construction plates 
being noticeable on account of the strong activity in the engineer- 
ing department. Coal is very briskly called for on the Austro- 
Hungarian market, and the Bohemian brown coal trade has main- 
tained the briskness of previous weeks. The Bavarian State Rail- 
ways have recently renewed their contracts with the Kladno coal- 
owners for one year, and the prices agreed to for these contracts, 
which amount to several thousand wagons, were M. 7 to M. 14 per 
wagon higher than in the year before. Coke is still scarce, and 
threatens to become more so, for large lots of coke are being 
bought where supplies in coal are insufficient. 


The Belgian Iron Trade. 


During the week now past a further stiffening in prices 
could be felt on the Belgian iron market, and the amount of work 
secured was satisfactory in all trades, the finished iron department 
being specially well engaged. In coal an unusually brisk trade 
was done during the week, owing to the sharp frost, and a further 
increase in consumption has been reported for coke. Stocks in 
house coal have dwindled down to a mere nothing in several 
instances; small coal realises 13f. to 15f. p.t, steam coal 
15f. to 17f, p.t., and house coal 20f. to 32f, p.t., according to 
quality. 


The French Iron Market. 


Makers of iron and steel are doing a very satisfactory 
business now. Consumers are anxious to buy heavily in many in- 
dustries, as there is little doubt that they will have to pay more if 
they wait. The engineering and construction shops are in 
excellent occupation, and there wasa generally stiffening tendency 
shown in prices, although official advances have not taken place 
forthe present. Of the coal and coke industry much the same 
can be reported, the hard weather having naturally caused an 
increase in‘the consumption of every kind of fuel. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw YorK, January 30th. 

THE steel makers are refusing to guarantee the delivery of steel 
rails at fixed dates before next September. They are dividing 
their output among their customers in a manner that will keep 
them supplied with rails, a liberty which they may be excused for 
taking, under the circumstances. Orders are coming in for small 
quantities, and for light sections and for trolley roads, the aggre- 
gate of which represents considerable activity among the builders 
of roads. Some Pacific Coast lines are at present in the market 
for additional supplies, and according to late ioformation the 
dates of delivery will have to be tponed. The movement in 
structural material and frefght is heavy and prices continue at a 
high point. The bulk of the material offered is for bridge con- 
struction, but warehouse and other construction promises to 
absorb large quantities later in the season. 

A rather surprising drop in quotations for pig iron has been 
noted during the past week. hile explanations are not alto- 
gether satisfactory, it is given out that pig iron producers have 
been estimating closely what the output will be during each month 
of the year, and they consider that it is to their interest to 
capture as much business for delivery during the last half of the 
year as reasonable prices will bring them. Should the present 
drov be permanent, it will impart a feeling of steadiness to 
the trade, which will be welcomed by both manufacturers and 
consumers. The decline will also serve to lessen the feverish 
anticipations of a great many consumers, and will make them feel 
more disposed to contract on new work coming along. It is im- 
possible to perceive any salvation for the drop in prices, in view of 
the fact that coke and coal remain at the same price, ore at the 
same figure, and transportation is unchanged. e bar mills are 
all working full time, most of them far oversold. The merchant 





mills are crowded with orders from their western trade, and the 
agricultural implement manufacturers are large buyers of material. 
The shipyards arealso once more in the market for additional sup- 
plies, and the car builders are occasionally heard from. The 
general tone of the market is strong, and the probabilities are that 
there will be a more moderate demand, because of the assurance 
of steady prices. 

An effort is being made by an association, known as the North- 
Eastern Metal Dealers’ Association, to undertake to bring about, 
through the Government, an investigation of an alleged copper 
trust practically controlling the fesluatey of the country, and 
which, it is alleged, maintains artificially high prices. The co- 
operation of the Government in this direction is confidently antici- 
pated. The exports of copper from Atlantic ports during the past 
week reported were 2491 tons, and since January Ist 12,979 tons. 
Domestic wire-drawers and cable companies have purchased 
750,000 lb. of electrolitic for May shipment at 25 cents. 








BORDEAUX INTERNATIONAL MARITIME EXHIBITION, 1907.— 
Respecting the International Maritime Exhibition that is to be 
held at Bordeaux from May to November, 1907, the Board of 
Trade have been notified by the Foreign-office that H.M. Consul 
at Bordeaux—Mr. R. D. G. Macdonald—has been appointed as 
Commissioner to act for and represent British exhibitors at the 
Exhibition. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—At the Institnte 
on Wednesday last, February 13th, Mr. W. F. Goodrich, 
A.I. Mech. E., F.LS.E., read a paper on ‘‘ Fuel Economics 
and Steam Generation.” Sir Alexander B. W. Kennedy, 
LL.D., F.R.S., was in the chair. The next discussion 
will take place on Saturday evening, March 2nd, when it is pro- 

d to have a demonstration of lamp testing and photometry 
in connection with same. 

THE INSTITUTION oF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Mr.J.W.Sandeman, M. Inst. C. E., has 
kindly invited the members of the Association tw visit some works 
of interest at Blyth Harbour, on Thursday, 21st February. The 
works include the underpinning of an old concrete quay, the new 
lighthouse, and rock crusher. The party will travel by the 
1.40 p.m. train to Blyth—express service vid Backworth. The 
paper by Mr. D. Balfour, jun., M. Inst. C.E., on ‘‘ Recent Methods 
of Sewage Purification,” will be read on February 28th instead of 
February 21st as arranged. 


Los ANGELES ELECTRICAL POWER SCHEME.—The Edison Elec- 
tric Company of Los Angeles has practically finished a 60,000- 
volt transmission line from its 25,000 horse-power hydro-electric 
station on the Kern River, a distance of 128 miles from Los 
Angeles, consisting of six cables carried on steel towers from 30ft. 
to 75ft. high. The power-house, which is built of concrete with 
an iron roof, is ae with five three-phase generators, each of 
3200 kilowatts, built by the Allis-Chalmers Company, Milwaukee, 
coupled direct to hydraulic turbines, The canal is about 12 miles 
long, with a carrying capacity of 700 cubic feet per second and a 
head of 270ft. Five sets of step-up transformers are used, each of 
2250-kilowatt capacity. The transformer station in Los Angeles 
has four compartments, each containing three transformers of 
750 kilowatts each. The power thus transmitted is used in the 
operation of street railway cars over the Los Angeles City and 
inter-urban lines, 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—The fifth general meeting was held at the Institu- 
tion, Storey’s-gate, Westminster, on Monday, February 11th, 1907, 
at 8 p.m., Sir John Wolfe Barry, member of council, in the chair. 
The minutes were read, approved, and signed by the chairman. 
A lecture, illustrated by limelight, was then delivered by Dr. H. S. 
Hele-Shaw, F.R.S., on ‘‘ Aérial Navigation.” The meeting con- 
cluded with a vote of thanks to the lecturer and to the chairman. 
The attendance was 234—graduates, associate members, members, 
and visitors. The fifth annual dinner was held on Friday, Febru- 
ary 8th, at the Trocadero Restaurant, Piccadilly-circus. Sir 
William White, K.C.B., in the chair, ably conducted the meeting 
through a long toast list and programme of entertainment. With 
the addition of Professor Hele-Shaw, M.I. Mech. E., and Mr. Edgar 
Worthington, M.I. Mech. E., as distinguished guests, thirty-nine sat 
down to dinner, making a total of forty-two. 


Missing Suips.—Of three sailing ships posted as missing on 
January 6th, peculiar interest attaches to that of the Norwegian 
four-masted barque Theodor, of 2437 tons, which had not been 
heard of since March 2nd of last year, when she sailed with a cargo 
of phosphate from Tampa to Yokohama. This vessel had a notable 
history, having been originally constructed on the Clyde forty-five 
years ago as a steamship, no other, indeed, than the Cunard liner 
China, which was the first steamer of the Atlantic fleet of that re- 
nowned company to be propelled by screw instead of by paddle- 
wheel, While built of iron, she shared this distinction with the 
Scotia, produced the same year, which had the other distinction 
of being the last of the Cunard steamers to be paddle propelled. 
While not so fast, because not so powerful or so lengthy as the 
Scotia, the China yet averaged close on 14 knots. Of the Russia, 
built five years later, it is recorded that in actual service she 
regularly attained 13 knots on a coal consumption of only 90 tons 
per day, while the paddle steamer Scotia was burning 150 tons 
per day to obtain the same speed. Both the China and the 
Russia—which also has an interesting history—were heavily 
masted and rigged, as almost all steamers of the time were, and 
had a cutwater stem and bowsprit, thus in every way facilitating 
her transformation to a sailing ship. 


PROTECTION OF WORKPEOPLE.—The Associazione Degli Indus- 
triali d'Italia per Prevenire Gli Infortuni del Lavoro, of Foro 
Bonaparte, 61, Milan, is offering the following prizes for interna- 
tional competition :—(a) A gold medal and 8000 lire for a system 
to eliminate the danger of a contact—of whatever resistance— 
between the primary and secondary circuit of alternate current 
transformers and their respective lines. The apparatus must be 
simple, robust, economical, and adaptable to existing installations. 
It must come promptly into action whenever the potential to 
earth of the low-pressure circuit reaches the double of the normal 
value in a three-phase, and two and a-half times the normal value 
in a single-phase system, and it must prevent the excess of poten- 
tial becoming permanent. The apparatus must not put the trans- 
former out of action in the event of atmospheric discharges or of 
such partial reduction of insulation of service lines to earth as may 
be tolerated in practice, so that the adoption of the system may 
not render the working of the installation more difficult. The 
competitor must show the application of his system by means of 
an apparatus suitable for being tested on a high-pressure circuit 
of 3600 volts. At the option of the Examining Commissioners, 
the system may also be tested by being fitted to working lines and 
observed during a certain period of time; or, if the competitor 
should already have installed his system in existing plants of what- 
ever pressure, the Commissioners may extend their examination 
to these also. (b) A gold medal and 1000 lire for a hand crane or 
winch so constructed that, without sensibly reducing the efficiency 
or speed of lowering as compared to ordinary types, any danger 
due to the rotation of the handles by the descending load is 
avoided. Means must be provided to prevent the rotation of the 
handles during the descent of the load. The construction must 
be simple, solid, and not subject to excessive wear. With each 
system competing for the prize an apparatus must be supplied 
which will enable it to be submitted to practical tests. Applica- 
tions to compete must be sent in not later than June 30th, 1908, 
to the address given above, where further particulars may be 
obtained. 






BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech, EZ. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end 0) 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within tro 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


6582. March 19th, 1906.—IMPROVEMENTS IN FIRE-BRIDGES FOR 
SreAM GENERATORS, Ernst Deffner, 23, Harkortstrasse, Diissel- 
dorf, Germany, and the Deutsch-Ocesterreichische Mannesmann- 
rihren- Werke, Diisseldorf, Germany. 

Tois inveution relates to boilers of the type wherein a number 
of horizontal fire-tubes proceed from the fire-box. It has already 
been proposed to provide a water-tube fire-bridge in the fire-box of 
a boiler of the type referred to, but in this proposal the water- 
tubes were to be arranged in an inclined layer pr ing from 
the vertical sides of the fire-box towards the centre, where they 
were to be taken up vertically, and connected to the furnace 
crown. Such an arrangement is impracticable, as the inclined 
water-tube wall being arranged in front of the tube-plate would 
render access to the ends of the fire-tubes for repairs or removal 
almost impossible. The object of this invention is to enable a 
water-tube fire-bridge to be used with the attendant advantages 
as regards long life, increased circulation, and better direction of 
the gases into the fire-tubes, and yet to in no way interfere with 
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the access to the fire-tubes for repairs, There are three figures. 
Fig. 1 is a part longitudinal sectional elevation. The water-tubes 
g' are arranged close together, and adjacent to the tube-plate. 
They rise vertically froma the rear part «! of the tubular lower 
frame u of the fire-box. At a level slightly below the lower of the 
the fire-tubes R they are bent outwardly in the fire-box space in 
an oblique manner, so as to form a fire-bridge f in front of the 
lower of the fire-tubes. They are then bent upwards and towards 
both sides, so as to form curved walls, as it were, for directing the 
gases into the fire-tubes. The tubes are finally connected to th» 
drum V. In use, the water circulates through the water-tubes g', f 
rising from the lower water space u!, the steam generated in the 
tubss escaping into the drum V. The water space wu! receives 
cooler water from the fhain shell through one or more pipes i. 
Owing to the increased circulation, quicker generation of steam is 
effected, and the water-tubes are maintained at a sufficiently low 
temperature to avoid burning.—January 16th, 1907. 


13,653. June 14th, 1906.—IMPROVEMENTS IN VALVE GEAR, 
Paul H. Miiller, 10, Kénigstrasse, Hanover, Germany. 
This invention relates to valve gear, and has for its object to 
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overcome certain defects existent in cam. mechanisms. The object 
of this invention is to overcome the disadvantages in the use of the 
usual sliding or reciprocating cam. There are three figures. The 
excentric gear is replaced by c1m gears AE and CE. The move- 
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ment of the cam gear C F, acting directly on the valve, is, there- 
fore, no dependent on an trie producing an unfavour- 
ably slow movement, but it is possible to get a satisfactory 
movement from the driving cam gear A E by correspondingly 
sl ping Go cam curve. - It is, therefore, no longer necessary to 
make the cam curve, acting direct on the valve spindle, quite so 
steep, and the lateral pressure on the valve guide becomes con- 
siderably less. The new construction does not necessitate any 





attached. In the lower portion of the short piece d a similar 
passage g is formed leading to,the exhaust valve, and to which the 
exhaust valve box / and valve are attached. The admission valve 
box f and the exhaust valve box / preferably have independent 
water circulations round the parts exposed to high temperatures. 
Water spaces are arranged in the short piece d and, as far as pos- 
sible, round the eseandg. A number of studs secure the 
liner ¢ and the short piece d to the casing a, these studs not only 





excentric reds and straps, and the moving 
lever B—is much smaller.—January 16th, 1907. 


10,894. May 9th, 1906.—AN AUTOMATIC REGULATOR OR GOVERNOR 
FOR STEAM OR OTHER ENGINES OF A LIKE CLASS, Carl Lorenz, 
of Redfern, New South Wales, Australia, 

This invention relates to valves for regulating the speed of 
engines by controlling the supply of steam thereto, such valves 
béing balanced cn one side by a spring, and by the steam pressure 
on the other. There are two . Fig. 2 is a central sectional 
elevation of the regulator; 3 is a cylinder in which slides the 
regulator piston ; 4, 5, is packing of any description ; 6 is a pack- 
ing gland ; and 7 and 8 are respectively gland studs and nuts ; 9 
is the cylinder head in which there is a valve seat ; 10 leading to 
the steam supply pipe 11 ; 12 isa branch pipe leading from the 
supply pipe 11 to the cylinder 3; 13 isa niacloter valve in branch 
pipe 12; 14 isa steam supply pipe leading from the regulator to 
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Fig.2. 


the steam chest of the engine; 17 is the head of the regulator 
piston 4, centrally placed, in which is the valve 18. This valve 
projects into the supply pipe 11 and corresponds with the valve 
seat 10 in the cylinder head. The valve 18 is shown as a cone 
valve, to obtain an effective ‘‘ wire-drawing” of the steam. The 
gland studs 7 and nuts 21 support a plate or bridge 20; 22 is a 
projecting pin or stop piece centrally placed in the plate 20 ; 23 is 
a spring between the plate 20 and the head 17 of the regulator 
piston 4. This spring, when the regulator is out of action, is 
tensioned by means of the nuts 21 to exert a pressure sufficient to 
close the valve 18 against the boiler pressure in the supply pipe 11. 
The spring 23 is of such strength as to balance the full engine load 
or any part of the load.—January 16th, 1907. 


INTERNAL COMBUSTION ENGINES. 


7115. March 24th, 1906.—IMPROVEMENTS IN THE CYLINDERS OF 
INTERNAL CoMBUSTION ENGINES, William J. Crossley, Open- 
shaw, Manchester, and James Atkinson, Glenburn, Mellor, 
Stockport. 

This invention is for the purpose of improving the construction 
of cylinders of internal combustion engines, witha view to making 
& 
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them less liable to fracture from heat straizs, to make them more 
convenient, and to reduce the cost of construction. There are six 
figures. Fig. 2 is a vertical section. The main casting or casing a 
forms part of the framing of the engine, consisting of a cylindrical 
body with a suitable foot on which it rests and attached at the 
inner or crank end to the side frames of the engine; at its outer 
end it has an inward turning cylindrical flange 6. The cylinder 
consists of a cylindrical liner c inserted from the inner end ; at its 
other end it is jointed toa short piece d, which forms the outer 
end of the cylinder ; this short piece d is also inserted from the 
inner end of the casing a, and bears against and is bolted to the 
inward turning flange 6 of the casing a. In the upper portion of 
this short piece d a passage e is formed from the inside of the 
cylinder to the outside, more or less parallel to the axis of the 
cylinder ; this passage ¢ is for the admission of air and gas to the 
cylinder, and has at the outside admission valve box and valve 








taining the liner c and the piece d in position,.but making the 
liner joint and the joint‘of,the short piece d inst the inward 
turning flange } of the casing.—Jaauary 16th, 1907. 
948a, January 13th, 1906.—IMPROVEMENTS, IN AND RELATING TO 

INTERNAL COMBUSTION ENGINES, Mather and Platt, Limited, 
and Alan E. L. Chorlton, both of Salford Ironworks, Man- 
chester. 

This invention relates to improvements in the means for 
operating the valve gear of the inlet valves of internal combustion 
engines, especially of the two-cycle type. Hitherto the inlet valves 
Pony cee tro i have usually been operated by cams on 
a lay shaft running along the side of the engine, and driven from 
the main crank shaft through gear wheels. There are three 
figures. Fig. 1 is a vertical section through the combustion cylin- 
der and inlet valves. The inlet valves 1 are mounted on spindles 
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2, passing through the valve chambers, and surrounded by helical 
springs 3, which normally hold the valves 1 closed on their seats. 
Above each valve spindle is placed a pair of rolling levers 4, 5, with 
a nose on the under side of each lower lever 5 —s on the top 
of the valve spindle 2, so that when the lever 5 is yp tome the 
valve lisopened. As the inlet valves should be open during about 
one quarter only of a revolution of the engine, and closed for the 
remaining three-quarters, the surfaces of the levers 4 and 5 which 
are in contact are shaped in suitable curves, so as to tend to pro- 
duce a rapid movement of the valve spindle on opening and closing, 
and thena prolonged pause for the remainder of the revolution. 
The two pairs of levers are connected by arod 6, so as to work 
together with opposite movements, the one pair being closed when 
the other pair is open, and they are operated through the 
connecting-rod 7 by the one excentric 8 on the crank shaft 9.— 
January 16th, 1907. 


TANTALUM. 


14,052. June 19th, 1906.—PRocEss FOR THE PRODUCTION OF 
TECHNICALLY PurRE DuctTiLE TANTALUM, Siemens and Halske, 
Abktiengesellschaft, No. 3, Askanischer Platz, Berlin, Germany. 
—Date under International Convention, August 19th, 1905. 

This invention relates to « process for the production of techni- 
cally pure ductile tantalum, which process is distinguished by good 
yields, simplicity of execution, and certainty of result. _ It consists 
in heating tantalum containing or combined with hydrogen above 
its melting point. The heating must be effected in a » as 
otherwise the tantalum would again take up foreign bodies from 
the surrounding atmosphere. During the heating process it is 
advisable to take care that the vacuum is not reduced by the 
separate gases, by causing ail such separate matter to be at once 
drawn off by the air pump. Tantalum containing hydrogen can 
easily be obtained by heating a mixture of tantalum chloride 
vapour and hydrogen... At a comparatively low temperature 
there is separated from this mixture a metallic body which is 
very brittle. In making tantalum containing hydrogen from 
tantalum chloride and hydrogen the mode of operating is such 
that the mixture of tantalum chloride vapour and hydrogen is 
introduced inte a chamber in which a band of tantalum is freely 
suspended or stretched, this being heated to redness by an electric 
current. The brittle body consisting of tantalum containing 
hydrogen then separates in the form of scales upon the red-hot 
— from which they can be easily removed.—January 16th, 
1907, 





LOCOMOTIVES. 


6663. March 20th, 1906.—IMPROVEMENTS IN OR RELATING TO 
SPARK AND CINDER ARRESTERS FOR STEAM ENGINES, Henry J. 
Loney, 27, Abbotsford-avenue, West Green, Tottenham. 

This invention has for its objeet to arrange in the smoke-box of 
the engine an arrester so constructed that the smoke and gases 
can pass in a finely-divided or broken-up condition through the 





side walls of the arrester to the uptake, and the larger particles of 
solid matter are arrested by the walls, the arrester being open at 
its upper end to the uptake and its lower end to the blast pipe, so 
that the exhaust gases can pass through without interruption. 
The arrester comprises a chamber A, which is perforated at the 
sides with a large number of holes, which are sufficiently fine to 
exclude the undesirable particles of solid matter carried over from 
the furnace, the chamber being in the form of two truncated cones 
B x C, arranged base to base, with short open prolongations at 
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the opposite ends of the chamber, of cylindrical or of slightly 
conical form, adapted to be bolted to the uptake D and to the 
steam blast pipe E. By constructing the spark arresting chamber 
in the manner described a e external surface is obtained, thus 
allowing of an uninterrupted draught, at the same time governing 
the draught to a certain extent and effecting a comblenlie saving 
of fuel. In order to regulate and allow of the e of a more 
open draught when the fire is first lighted, two sliding doors F are 
mounted in the lower cone C, and are operated by means of a lever 
or suitable mechanism from the exterior of the smoke-box.— 
January 16th, 1907. 


MISCELLANEOUS. 


January 11th, 1906.—IMPROVEMENTS IN AND RELATING TO 
THERMIC MIXTURES FOR USE IN THE WELL-KNOWN ALUMINO- 
THERMIC PrROcEsSS, Dr. Hans Goldschmidt, Essen-on-the-Ruhr, 
Germany. 

This invention relates to improvements in thermic mixtures such 
as aluminium with a metal compound. A combination of calcium 
and silicon with the addition of a metal oxide or metal compound 
gives a good result, so that it can be used for the same purpose as 
the well-known Goldschmidt mixture, that is to say, that it can be 
used for heating purposes, for welding rails and other metal bodies. 
This new mixture has even certain advantages over the well-known 
Goldschmidt mixture, because a slag more liquid than the slag 
produced hitherto is obtained. 

Take 20 per cent. of calcium (by weight) ; 
10 per cent. of silicon (by weight) ; and 
70 PY ost of iron oxide or iron-oxide protoxide 
"es 04). 

By igniting this mixture, fluid iron of a high temperature and a 
liquid slag of silicate of calcium are obtained. This slag is very 
liquid, and this is an advantage in connection with this mixture, 
because the quantity of metal obtained is relatively large. Fur- 
thermore, the reaction takes place very quickly. But the mixture 
can also be used for manufacturing metals, the slag being very 
liquid. Therefore, this mixture is suitable for welding purposes. 
If the reduction, for instance, of the oxide of chromium is carried 
out in this fashion, namely, by mixing calcium and silicon with the 
oxide of chromium, and if this mixture is ignited, nearly the full 
quantity of the chromium metal which is contained in the chromic 
oxide is obtained. Naturally, it isnecessary or desirable to compose a 
mixture in the specific proportions, so that the compounds desired 
can be formed in the specific chemical proportions, as given in the 
first example. In this manner one can mix with calcium and 
silicon such metal oxides as are desired to be reduced ; and, 
furthermore, one may choose such metal compounds and mix them 
with calcium and silicon in order to give a predetermined slag. 
By this means it is possible to produce an opaque or transparent 
slag of a glass-like nature. Naturally, after having investigated 
the properties of the calcium when employed in conjunction with 
silicon, the idea came to the inventor also to investigate more 
thoroughly what effect calcium would have on metallic oxides, 
The results of experiments in that direction, however, were 
negative, on account of the limited fusibility of the slag produced, 
from which the conclusion is obvious that the reaction of the 
calcium-silicon mixture upon metallic oxides, with or without 
addition of other metals, must be considered as a peculiarity.— 
January 16th, 1907. 
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INSTITUTION OF CIVIL ENGINEERS : GLASGOW ASSOCIATION OF 
StuDENtTs.—At a meeting of this body held on the 4th inst. in the 
Institution Rooms, Glasgow, Mr. Donald A. Matheson, President, 
in the chair, Mr. J. W. F. Gardner, M. Inst. C.E., read a paper on 
**Renewal of Railway Bridges.” The paper described some of the 
methods adopted in reconstructing short span bridges, which form 
by far the larger proportion of the bridges on a railway. It was 
pointed out that necessity for renewal was due to three causes, 
viz., increased loadsa, bad design, and deterioration of material, 
the first and last accounting for most of the renewals. The heaviest 
load on the axle of the Caledonian Railway Company’s locomotives 
in the year 1860 was 124 tons, as against 18# tons in the present 
year ; stresses obtained from the 1906 locomotives being in each 
case about 55 per cent. over the stresses obtained from the 1860 
locomotives. As regards deterioration, it was pointed out that the 
generally accepted opinion is that steel, although stronger than 
wrought iron, corrodes faster, so that care will require to be taken 
in the maintenance of the steel bridges at present being erected. 
The author then described in detail some renewals recently carried 





out on the Caledonian system. 
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ELECTRIC POWER IN PERUVIAN MINE. 


Aw interesting hydro-electric power transmission plant 
is at present being pre ared in this country for despatch to 
the Caylloma Silver Mines in Peru. This plant will, itis 
believed, have the distinction of being, when it is erected, 
the most highly situated pe 
world. Its altitude will be 
and 16,000ft. It will also be noteworthy by reason of the 





difticulties of transporting the various portions of its | 


machinery. In the following article we are able to give 

















Fig. 1—PUMAHUAS! FALLS 


a short account/of;the"mines themselves‘and of the”plant 
which is to effect so much for them. 

The celebrated old silver mines of Caylloma, Peru, 
which were worked by the Spaniards in the sixteenth and 
seventeenth centuries, and probably before by the Incas, 
are now being re-opened and developed by the “ Sociedad 
Explotadora de Caylloma,” of Valparaiso, Chile. These 
mines have had a varied and interesting history. Worked 
by the Spaniards soon after their occupation of the 
country, they are supposed to have provided a large 
amount of the silver treasure captured by Drake in his 
celebrated voyage round the world. Some idea of their 
richness may be gathered from the fact that the King of 
Spain’s fifth of the total output, as shown by the old 
official documents now existent in Peru, amounted to 
many millions of ounces. The mines were continuously 
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wer transmission plant in the | 
somewhere between 15,000ft. | 
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The altitude of the mines varies from 14,000ft. to 
17,000ft. above sea level, the higher workings being over 
1000ft. higher than Mont Blanc, and work under such 
conditions is very hard, and was, no doubt, one of the chief 
causes of the practical extermination of the Inca race. 

Some idea of the conditions of work obtaining in this 
altitude may be gathered from the fact that the atmo- 
| spheric pressure is 8} lb. to the square inch, the barometer 
standing at 18in. Water boils at 24 deg. below the 
normal. It freezes every night in the year, the minimum 
temperature being minus 38 or 4 deg. Fah., whilst owing 
to the warm tropical sun which comes out during the 
day, the mean daily temperature resembles that of an 
English spring. The mines are situated practically on 
the highest point of the watershed of the Andes, for 
within three miles of them one river runs into the Pacific, 
and another—the Amazon—begins its long course 
towards the Atlantic. 

The mines are reached by a two days’ mule journey of 
120 miles from the mainline of railway, running vid 
Arequipa and Puna to Bolivia. This road~is nothing 
more than a trail, and reaches at its highest point an 
altitude of 18,000ft. 
the mines on mules or llamas. The carrying power of 
the llama is limited to 100 lb., whilst that of the mule is 
about 350 Ib. for an ordinary animal, though very power- 
ful mules have brought pieces weighing 500 lb. up to 
Caylloma. Everyone there, of course, can ride from 
childhood, and natives become so hardened that it is as- 
serted some are capable of doing this journey of 120 miles 
on one mule ina day, and the record time for the journey 
is said to be seventeen hours! From 1821 the mines 
remained idle until reopened By native prospectors about 
1887. They were then bought by an English company, 
and have been worked more or less profitably up to the 
present day. 

As the workings have increased in depth, the question 
of drainage has become more and more serious, especially 
as coal costs £7 per ton delivered at the mine. To obviate 
this difficulty it is now proposed to resort to water 
power as a means of supplying the energy required for 
various purposes. Mr. Alfred Fox, jun., A.M. Inst. C.E., 
the engineer and manager of the present company, has 
for some time past been at work on schemes for develop- 
ing the water power, which is available from the top 
reaches of the Amazon, at a distance of about three miles 
from the main workings. Mr. Fox came to England a 
few months ago, and after having considered the various 


hydraulic, electrical, and other questions which were in- Fig. 2-PUMAHUASI FALLS, WET SEASON 


volved in the scheme, he decided to place the whole of | 
the work in the hands of Messrs. Gilbert Gilkes and Co., 
Limited, of Kendal, who are contractors for the whole | 
scheme, the bulk of the electric work being in the hands | 
of the British Westinghouse Electric and Manufacturing | 
Co., Limited, of Trafford Park, as sub-contractors. 
Two sources of power were available. One from the | 
Pumahuasi Falls on the Santiago River, which, although | 
ample for many months in the year, is-a variable supply; | 
and a second from the Lake Huaillacho, which is the | 
source of the Amazon. It has been decided to.install a | 
preliminary plant of 120 horse-power, the fall on the | 
river being 140ft., whilst that from the lake is about 900ft. 
effective. The turbine worked by the river will always 
run when there is water available, whilst the Pelton | 
wheel fed from the lake will be used when the supply | 
from the river fails, or in case of a breakdown of the 
plant. 


river The scheme, generally, consists of one | 
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This entails carrying all goods to} 


400 lb. has necessitated a plant of special design. The 
lower fall turbine has four wheels coupled direct on one 
shaft,: whilst the Pelton wheel has three small wheels, 
each with its separate nozzle. It was practically 
impossible to design single generators of 40 kilowatts 
without building the machine at the mine, and though the 
mine is fairly well equipped, this was felt by Mr. Fox to be 
more than its resources were equal to. It was therefore 
decided to make two 20-kilowatt machines and couple 
them together. The turbines and generators, as will be 
seen from the accompanying plan, Fig. 3, are arranged __ 
along one line of shaft so that either turbine can work; 
either generator in case of a breakdown. There are * 
independent exciter turbines and dynamo for each fall in 
which the same arrangement has been adhered to. 

The first use of tae power will be to unwater a new 
shaft which has been sunk at San Salvador, and alsd to 




















drive an adit by means of which the centre of this highly 
mineralised zone will be unwatered and developed at an 
enormous reduction in the present costs. Various 
systems of pumping were considered, and it was finally 
decided to adopt high-lift centrifugal pumps. These are 
of the Worthington type and are driven by three-phase 
motors. They are of two capacities, one being designed 
to raise 100 gallons per minute, and the other 200 gallons 
per minute, against a head of 206ft. The-larger pump is 
driven by twin 15 horse-power motors. Most of the 
remainder of the power produced will be used to drive an 
air compressor which has been specially designed by 
| Messrs. Walker Brothers, of Wigan, and which, it is 
expected, will very much expedite the driving of the deep 
drainage tunnel nearly two miles in length. ll the 
motors which are to be used are of similar design, so that 
they are interchangeable. 
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Fig. 3—HYDRO-ELECTRIC PLANT FOR THE CAYLLOMA SILVER MINES 


worked by the Spaniards until they were driven out bythe 120 horse-power quadruple Trent turbine with Francis 
revolutionaries during the War‘of Independence of 1821. | guides for the river plant, and one 120 horse-power triple 
The old workings have been traced down to a depth of over | Pelton wheel driven by water carried in a’pipe-line about 


400ft., and among them chambers have been discovered These are each 
coupled direct to two 40-kilowatt three-phase generators 


which probably served as chapels. 
running at 1500 revolutions per minute, generating the 


The Indians were forced by their Spanish masters to 


6000ft. long from Lake Huaillacho. 








drain the mines by carrying out the water on their backs | current at 440 volts, with step-up transformers to 3300 
in raw hide buckets. The steps by means of which | volts. At this pressure the current is to be transmitted 
these old working can be entered are worn almost away | along an overhead line for a distance’ of about three miles 
by the bare feet of these poor unfortunates, owing to the | to the San Salvador shaft, where it will be “stepped 
countless journeys they were compelled to make in fight- | down” to 440 volts and utilised for various purposes. 

ing against the ever-increasing flow of water. The difficulty of transporting weights greater than 
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In addition to the above work, the company is -also 
installing 10 miles of light railway, of 2ft. 3in. gauge, to 
transport cheaply the ore to a new concentration mill at 
the lower camp. The capacity of this mill is 50 tons per 
day, and it will replace the amalgamation method of 
treatment. 

The accompanying engravings possess more than 
ordinary interest, considering the altitude at which the 
photographs from which they were reproduced were 
taken. Figs. 1 and 2 show two views of the Pumahuasi 
Falls on the Santiago River. In Fig. 4 may be seen a 
survey party on the shores of Lake Huaillacho—the 
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Fig. 4—-LAKE HUAILLACHO 


<7) 


——.. 








Fig. 5—-A GOOD MULE LOAD 


























Fig. 6-BATEAS VALLEY FROM SITE OF STATION 
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Fig. 8-ON PROPOSED ROUTE OF PIPE LINE 


source of the Amazon—at an altitude of 15,500ft 
above'sea level. In order to take full advantage of 
the fiow of water from this lake, it was necessary 
to carry out blasting operations at its outfall, and to con- 
struct a dam, into which the pipe line was built. Fig. 5 
represents a mule loaded with machinery arriving at the 


ig. 9—-THE MAIN CAMP AND MILL 


mines. The tube alone weighed 469 lb., and the total 
load some 609 lb.—an unusually heavy load even for a 
strong mule. Fig. 6 is a view looking towards the mines 
up the Bateas Valley from above the position of the 
generating station. Fig. 7 is taken looking down the | 
route of the pipe line from Lake Huaillacho. Fig. 8 


| shows the process of staking out the pipe line. The 
difficult nature of the country to be traversed will be 
appreciated. A general view of the main camp and 
mill is given in Fig. 9. The altitude from sea level is 
14,200ft. The river Apurimac may be seen in the fore: 
ground. This is the beginning of the Amazon. 
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NEW GAS ENGINE DIAGRAMS. 
By FRANK Foster, M.Sc. 


ix a previous article in Tux Enainyer* I described a 
new work diagram for use in gas turbine and compressor | 
design; and also mentioned in passing a modified 
diagram for reciprocating gas engine problems. 

In the present article the construction and use of this 
work diagram as applied to reciprocating gas and air 


We know also that 


prv=RT 
and Cu as (5) 


When T is the absolute temperature on the Fahrenheit 
seale, the value of R for air is 53°18, the pressure being in 
pounds per square foot. When the pressure is in pounds 
per square inch the value of R is 0°3693. Values of R 
for other gases will be found in the previous article in 





constant pressure lines can readily be drawn on it, 
because the temperature at which any given constant 
pressure line crosses a certain volume line is readily cal- 
culable. To assist in drawing in these pressure lines, 
Table II. has been compiled. The pressure-temperature 
diagram shortly to be described will also be found useful 
in this connection. The constant pressure lines are 
curved, bending away from the temperature axis. 
TABLE II.—Absolute Temperatures on Fahrenheit Scale. 
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for general gas engine problems are described. The} From equations 3 and 5 we see that with a fixed value gs Absolute pressure, lb, per square inch. 
4 | ae : mee 
| , , 2 3 ‘ P >*| 14-7 | 40 50 80 | 100 | 200 | 300 
| 50 | 1990 5416 
oad g 30 | 1194 3250 4063 
= | 796 2166 | 2708 4333 5416 
, 716 1950 | 2440 3900 4875 
® 400d & | 16| 636 | 1734 | 2166 | 3468 | 4333 
> ¢ 500 5| 597 | 1625 | 2081 | 3250 | 4063 
© 14 557 1517 | 1896 3034 | 3792 
ty 00 10 13 518 1408 | 1760 2816. | 3521 
- 12} 478 1300 | 1625 | 2600 | 3% 
B R 11 438 1191 1489 2382 |. -2979 
100 10 398 1083 1354 2166. |. 2708 5416 
5000 ~ 9" 975° -R2N8..| 1950 | 2437 | :4875 
w LZ | 8 867 | 1083 | 1734 | “2166 |~°4333 
5 7 | 758 947 | 1517 | ‘1896 | 3792 
if Volume E s 6 | 650 812 1300 1625 3250 4875 
ie & 5 | 542 | 677 |. 1083 | -1354 2708 | 4063 
ee s 1A LZ @'| 4! 542 |. 867 |. 1083 | 2166 | 3250 
DIAGRAM is 3) 650 | 812 1625 2437 
2000-4 2 | 542 1083 1625 
1 | | 542°} 812 
2 yy - 0-5) 406 
S 
8 XF 4a Reference to equation 4 tells us that expansion lines 
| pus = TT lbs are straight, and for adiabatic expansion we know that 
| LZ : the specific heat at constant volume—in foot-pounds—is 
| n= 2 R sae 
‘ aaa Ke= | = 18-4 
Ps No if fy YA A Thus all the adiabatics are straight and parallel, and 
ie ie , “1 T T T r r T r 1— | cut the pressure and volume lines transversely, as illus- 
a ~£ 1° 500000 1009000 trated by the adiabatic a in Fig. 2. Their inclination is 
Vol A mc : 131°4 of W per degree of temperature. If the expansion 
= mi is not adiabatic, and the diagram has been drawn for 
Fig. 3-CONSTANT PRESSURE “Tue Excivers adiabatic changes, the expansion lines will not now in 
GAS ENGINE DIAGRAM Fig. 2—WORK] DIAGRAM—ORDINARY CYCLE general be straight. : 
In addition to the ordinary temperature scale, we may 
now add several other scales— all proportional to the 
special fields of usefulness of the two diagrams will appear | for the smaller volume 1%, lines of constant volume v, | temperature scale—to show quantities of heat added at 
during the discussion, although either will cover the whole | will be straight and pass through the origin of absolute | constant pressure and rar ager pereine, £9 — the 
aA aie As cea ianalin pacctanes sot, | rcp Sotiae shoagt oc sane bt cote a0 ee 
ee ae ee are eee er a | T = 3000 deg. absolute Fah. 7» = 1-407. Apia ; +44 
and temperatures at all points in the cycle of operation ; _ | showing the product of pressure and volume. For adia 
and give directly, without calculation, the work done and = | batic changes the work and constant volume scales will 
heat received, from which the deduction of the efficiency a W. # W. | be the same. 3 ; 
of the cycle is merely a matter of simple arithmetic. @<s Ftib B.Th.U, | yo Fuln | Btu In ag to stor waa the hn i dingremm, we will 
Work diagram.—This diagram, which was briefly ‘ Ce | ee okt Bets "_""_ | consider one or two examples. In Fig. 1 we have an 
referred to in the previous article in THE ENGINEER, is 0-5 Pe ree 1,039,000 1335 | ordinary gas pre coer Sy sera — and in rie the 
shown in Figs. 2 and 4. Temperature and other 1 127,500 | 164 | 13 | 1,085, 1395 corresponding work diagram. ommencing at A, we 
quantities are » Abi along oon ae the vertical— - 297,000 | = 382 14 | 1,129,000 1450 | compress adiabatically to B, and then add heat—com- 
. ‘exis a 3 420,000 540 | 15 1,171,000 1505 | bustion— volume till the pressure C is 
axis and amounts of work along the other axis. Fig. 1 is 4 521000 670 | #16 1213°000 1560 bustion—at constant 1 P 
an ordinary pressure-volume, or indicator, diagram, on 5 608,000 732 | #47 1'256,000 1615 | attained. Adiabatic oe pt ge — place aos cD 
which are drawn expansion or compression lines A B and 6 685,000 sso | 18 | 1,297,000 1668 | to the original volume, and finally the urnt products are 
CD having the equation 7 755,000 970 19 - | 1,339,000 1720 rejected from D to A. From the constant-volume heat 
ee 8 821,000 1055 20 1,379,000 1772. ‘| scale we read off the following quantities in B.Th.U.:— 
0.0% = ¢ (1) 
. yi — . pen = | = | ae a | Work done during compression ba 76-5 
where 0 3, y 5 2,162, 27 “i Pi expansion ... 
p = pressure in pounds per square foot (absolute). 11 989,000 1270 100 2,995,000 3850 | Network done by“gas... ... 152-5 
} Heat received... -...” 367-5 


172-5 


v = volume in cubic feet per pound. oma se 
= Efficiency = | 


C = a constant. 
The work done during the expansion from C to D is 


temperature. ‘The method of calculation is as follows :— 
'In equation 3 substitute the value of C_as given by | 


raid 
= 41-5 per cent. 
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Fig. 4—WORK DIAGRAM—CONSTANT PRESSURE CYCLE Fig. S—-PRESSURE-TEMPERATURE DIAGRAM 


equation 5, T having any convenient value. Keep v;| In the above exsmple compression “is carried from 
constant at either 1 or 0°5 cubic foot and calculate the | atmospheric to 100 1b. absolute, and the maximum pres- 
value of W for various values of v2. Table I. has been | sure is 300]b. absolute. The ratio of compression is 0° 267 


represented by the area E DC F and is equal to—in foot 
pounds—- 


‘ 1 UW1— Ye . 

w= oem p . ‘s+ sss ss () compiled in this manner for adiabatic changes, the value | in this case, but the effect of variable compression ratios 
Ot Teng i-s of W being given in foot-pounds and B.Th.U., when 1; is | can be readily studied by means of the diagram. 

+1 (3) 0°5 cubic foot. Although a good many gas engine problems can be 

meee 1 Insome cases it will be desirable to construct a diagram | easily studied by means of the above diagram, yet, for 

_ BIE — Fy (4) for other than adiabatic changes. The method of pro- | practical designing, some modifications will generally be 

n— 4 cedure is the same, although quantities will be somewhat | desirable. For air-compressor work the diagram should 


be drawn on the basis of the actual expansion lines, and 


altered. In particular the value of n will be altered. i 
in general the other type of work diagram described ip 


: “A New Work Diag ram for Gases,” lux ENGINEER December ist, ‘ - 
7 : , ' Our diagram now has on it constant volume lines, and 
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the previous article will be found simpler. In internal 
combustion engine practice the values of the index in 
the equations to the expansion and compression curves 
are generally different, so that some alteration in the 
diagram is necessary. It is easily possible to plot the 
actual expansion curves if their equations are assumed, 
and special work scales along the temperature axis—see 
equation 4—will tell us the work done between any two 
temperatures, pressures, or volumes. This method is a 
little tedious, perhaps, but Table III. will be found of 
assistance in plotting these expansion and compression 
curves. It will be found convenient to plot the data 
given in Table III. on squared paper, and use the curves 
for quantities intermediate between those given by the 
table. In order to illustrate the use of this table suppose 
that » = 1°2 for the compression curve, starting at an 
absolute temperature of 650—189 deg. Fah.—and volume 
of 19-5 cubic feet—the pressure being, therefore, 12°3 lb. 
per square inch—and compressing to one-fifth the initial 
volume. The table tells us that the final temrerature is 
equal to 1°38 times the initial temperature, so that the 
final conditions are :— 

3-9 cubic feet. 

897 absolute. 

85 Ib. absolute. 


Volume... ... 
Temperature 

The initial and final points of the compression curve 
are thus settled, and intermediate points can be found in 
a similar manner if desired. The rise of temperature is 
247 deg., and hence, by equation 4, the work done is 
65,700 foot-pounds, or 84°5 B.Th.U. 

In designing gas engines of a fixed type the values of 
the index m for the expansion and compression curves 
will be known. Two work diagrams can then be drawn 
on tracing paper—one for expansion curves and the other 
for compression curves. The probable diagram for an 
engine can then be traced from these two diagrams, and 
will give the probable actual values for the work done, 
pressures attained, and efficiency. Of course, the 
diagrams should be constructed to suit the gases used. 
Thus the compression diagram will be based on a some- 
what different gas from the expansion diagram. The 
specific heats and constants of the gases can be calcu- 
lated from their compositions. 

The work diagram can be used for engines receiving 
heat at constant pressure—as, for instance, the Diesel oil 
engine—although the other form of work diagram is, 
perhaps, a little more convenient in some cases. In 
Fig. 3 we have the indicator diagrams for “ constant 
pressure” engines. In one case expansion ceases at D 
and in the other proceeds down to the same pressure as 
at the commencement of compression. Fig. 4 gives us 
the wo.k diagrams for these two cases, the lettering 
corresponding. In these cases we have to take account of 
the work done at constant pressure from B to C or E to 
A. This work we read off directly from the scale 
giving us the product of pressure and volume—and equal 
to RT. In both cases the limits of pressure are atmo- 
spheric and 100 lb. per square inch absolute. The initial 
volume at A is 15 cubic feet, and compression takes place 
to 4 cubic feet. The two cycles are compared below :— 

(1) Expansion Ceases at Initial Volume. 
B, Th. U. 
Work done in compression, A B “ D+ 
“ os BC 
¥s expansion, C D 
Net work done tee okey 
Heat received 


ot 
323 -: 
28-8 per cent. 


Efficiency = 


TABLE III. 
Ratio of T, to T.. 


Index n. 
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(2) Complete Expansion. 
Work done, 


A 
” ” B 
» = 
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ness 182-5 

Efficiency = $53-6 

= 56-4 per cent. 

The great value of the complete expansion is very 
evident, although in practice this could not all be quite 
attained, and the engine would become very heavy, bulky, 
costly, and mechanically inefficient. 

I would like, here, to correct an error in the article 
in a previous issue of this journal, in which expansion 
lines other than those on which the diagram is based 
were stated to be straight. In general they are not, as 
we have seen. 

Presswre-temperature diagram.—In this diagram the 
absolute pressure is measured along one axis, and the 
absolute temperature along the other. A little considera- 
tion will show that constant volume lines are straight 
and pass through the origin of absolute’ temperature. 
Fig. 5 shows such a diagram. Parallel with the tempera- 
ture scale we place scales of heat at constant pressure, 
constant volume, and constant p v, and also scales of 


some convenient temperature T—a geometrical multiplier 
can easily be added if desired—of work done during 
isothermal expansion. This work is equal to— 


W = RT log 2 
V} 


= RT log f een 
2 

The logarithm is a hyperbolic logarithm and equal to 
2°3026 times the common logarithm. 

On this diagram most expansion lines are curved and 
pass through the origin of absolute temperature. For a 
given index m they are all similar, differing merely as to 
the scale of temperature. In Fig. 5 we have an adiabatic 
marked a. Table IV. will enable these adiabatics to be 
readily drawn in. One such curve and a pair of propor- 
tional compasses will often be sufficient. In any case 
the relation between temperature and pressure is given 
by 

T = cm p lm 
R 


where m 


TABLE IV.—Adiabatec Curves. 








795 
865 
971 
1056 
1126 
1186 





Nore.—Pressures in pounds per square inch absolute in the table. 


If expansion curves for various indexes n are drawn on 
separate sheets of tracing paper, the plotting of diagrams 
for actual and theoretical changes will be simplified. In 
Fig. 5 we have plotted the ordinary Otto cycle diagram, 
data for which are given below as 1aeasured off the 
diagram :— 

Initial compression pressure 
Final compression pressure .. 
Maximum expansion pressure 
Least expansion pressure 
Compression ratio (volume)... 
Work done, compression 
Work done, expansion ... 
Net work done Bs 
Heat received .. 

Efficiency ... cua. cee ae gn. eee OMG 

The above figures are not very accurate, having been 
scaled off a small diagram, and the initial compression 
temperature has been chosen much too low. Still, it will 
serve to illustrate the use of the diagram. 

Of course, these diagrams can be used for all kinds of 
gas-mechanics problems, as well as for purely gas engine 
cases. When once the diagram has been drawn—in 
itself an easy matter—the plotting of diagrams for 
various cycles and conditions is quite a simple matter, 
and from these diagrams much very useful information 
can be obtained. It should be remembered, too, that 
these diagrams are applicable to practical as well as 
theoretical cases, and greatly simplify the labour of 
making calculations. 


10 1b. 

75-5 1b. 

327 lb. 

45-5 Ib. 
0-25 

37 B.Th.U. 
148 B.Th.U. 
111 B.Th.U. 
258 B.Th.U. 








THE FRENCH LIGHTHOUSE SERVICE. 


A NEW form of incandescent petroleum vapour burner 
has recently been introduced in the French lighthouse 
service. The type generally employed was described in 
our issue of November 18th, 1904, and at the present 


Service des Phares, have been provided with this form of 
illuminant. The ordinary burner has the vaporising tube 
placed over the mantle and flame—Fig. 1. The current 
of petroleum in the form of spray passing through it is 
vaporised, issues at the nipple n, and is injected into 
the mixing chamber A, drawing withit a sufficient supply of 
air, and thence to the burner B, where it produces incan- 
descence of the mantle, and at the same time heats the 
tube. Two sizes of burner are in ordinary use, having 
mantles of 55 mm. and 85 mm. diameter respectively. 

The ordinary arrangement is suitable for use with 
apparatus arranged so that the burner revolves with the 
optic. In such cases the vaporising tube can be so placed 
in a position relative to the frames of the lenses that a 
minimum of light from the mantle is obstructed. 

A burner with external vaporiser cannot always be used 
with apparatus which revolves about a fixed source of 
| light, and to meet such cases the new burner shown in Fig..2 
has been devised. A portion of the vaporised mixture of 
oil and air is drawn off before reaching the gauze orifice 
of the burner B to heat a vaporising tube v placed at the 
base of the burner. ; 

To augment the intensity of the light obtained from 
this burner, pure oxygen is injected by means of four 
small tubes a b connected with the oxygen supply 
passage oo. It is found that the admission of 5 cubic 
feet of oxygen per hour increases the flame intensity by 





against 2350 in the burner consuming a mixture of oil and 
air only. The intrinsic intensity of the flameis 46 standard 
candles per square centimetre. A larger supply of oxygen 
still further increases the intensity. 

Important experiments have also been carried out by 
the Service des Phares with the object of increasing the 
luminous intensity of oil-gas buoy lights. Incandescent 
maptles have been fitted in a number of such lights with 
satisfactory results, and it is proposed further to extend 
the system. The burners hitherto used for the purpose 





work done for expansion lines having any desired index n. 
Parallel with the pressure scale we can place a scale for 


| 
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time more than eighty lights, under the control of the | 








nearly 40 per cent., giving a total candle-power of 3300, | 


| 


have been of multiple jet, or Argand ring pattern, with | diameter, and 21ft. in height over all. 
naked flames, and the adaptation of incandescent illumina- | ballasted with cast iron, and has a gas capaeity of 
tion has very largely increased the intensities obtainable. | 1448 cubic feet at a pressure of about 5 atmospheres. 

Gas buoys with lanterns, having an elevation of from | This structure represents the latest development in gas- 





a 


23{t. to 26ft. to the focal plane above the water-line, haye 
been in service for a number of years off the Rochebonne 
Shoal at the mouth of the Gironde. A new buoy, having 
an elevation to the focal plane of the light of 34ft., hag 
recently been constructed to replace the lightboat now 
stationed off the Grand Bank—Fig. 3. The lantern jg 
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“The Engineer” 
Fig. 1-OLD PETROLEUM BURNER 

fitted with a lens of 250mm. focal distance, and the 
burner is of incandescent pattern, with Welsbach mantle, 
consuming a little over 5 cubic feet of oil-gas per hour. 
The intensity of the burner is 390 candles, and the 
intensity: of the light emitted by the lens about 3000 
candles. The lantern is carried on a skeleton steel mast 
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Fig..2—-NEW__ PETROLEUM, BURNER 


supported by a welded iron cylindrical buoy body 10ft. 2in 
The buoy is 
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buoy lighting, and its action in service will be watched 
with interest. Botl in elevation and in power of light 
it exceeds anything of the kind yet attempted. We are 
indebted to M. Ribiére, Engineer-in-Chief of the French 


Plane... 
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Fig. 3-GAS BUOY 


Service des Phares, for the use of the illustrations 
accompanying this article. 








TWO NEW AUSTRALIAN MAIN LINE 
RAILWAYS. 

NeaR.y every part of the British Empire is now so 
well provided, at all events with what may be called 
arterial railways, that it is not easy to realise that there 
are two important lines of this character now projected 
in Australia, the one under what, it is to be hoped, is only 
a temporary check, the other recently ‘approved, and 
about to be started. There is, of course, plenty of room, 
both in Australia and generally elsewhere in the Colonies, 
for branch railways and minor connections, following up 
the rapid development of the country caused by the con- 
struction of the more important ones. 

The transcontinental railway, 1100 miles in length, to 
connect Western Australia with the other States of the 
Commonwealth, is the most important of the two to 
which we propose to refer, and the recent refusal of the 
Federal Parliament to grant funds for the survey of it 
has enraged Western Australia almost to the point of 
secession from the Commonwealth, the State Legislature 
having taken strong action in this direction. As the 
amount required for the survey is only £20,000, and the 
Bill was rejected only on a casting vote, the matter will, 
no doubt, be revised in the new Federal Parliament just 
elected. 

Under the Constitution of the Commonwealth, as framed 
about six years ago, both the possession of existing 
Government lines, and, in general, the construction of 
future lines, were to be left to the several States to which 
they belonged; but power was reserved by the Federal 
Government, under certain conditions, to construct and 
work railways of an inter-colonial character, when the 
necessity for them should arise. 

One of the reasons which, no doubt, induced Western 
Australia to join the Federation was the hope that, 
through this power, the whole of Australia, as represented 
by the Federation, would carry out the great work of con- 
necting her by rail with the other principal States of the 
Commonwealth. 

Queensland, New South Wales, Victoria, and South 
Australia bave been linked by railway communication for 
over twenty years, but the great distance of compara- 
tively unproductive country lying between these and the 
Western State has left the latter as a sort of Cinderella 
in this respect. It was not to be expected that this, the 
least populous of the States concerned, should undertake, 
unaided, a work of such magnitude, which, though passing 
chiefly through her own territory, would be essentially of 
an inter-colonial character. If made at all, the railway 
was evidently one which came under the provision in the 
Federal Constitution to which we have referred. 

Long before Federation was accomplished, the great 
development of the gold mines of Coolgardie and Kal- 
goorlie, in Western Australia, led to the construction by 
that State of the main line from the capital, Perth, to the 





latter township, the most eastern point of its railway 
system, but Kalgoorlie is still 1100 miles from Port 
Augusta, at the head of Spencer Gulf, the nearest acces- 
sible railway terminus of the next State on the east, 
South Australia, and it is this conspicuous gap in the 
railway system of Australia which it is now sought to 
fill up. 

The probable effect of the construction of the proposed 
line would be (1) a saving of two days in the transmis- 
sion of mails and passengers between Fremantle (the 

rt of Perth) and the Eastern States, and, if a railway 
ink now wanting where they adjoin between New South 
Wales and South Australia be supplied, a further saving of 
one day would be effected between Fremantle and Sydney 
and Brisbane, Adelaide and Melbourne, in that case, 
being left out. (2) The saving in time between the 
Western Australian goldfields and the Eastern States 
would be still greater, and for this reason, and on 
account of the reduction in the cost of the journey, the 
trade and intercourse between them would be greatly 
increased. (8) There would be great strategical advan- 
tages should the defence of Australia be called for. (4) 
Telegraphic communication between east and west could 
be improved and rendered more secure by being asso- 
ciated with the railway than it is at present. And (5), 
in common with railway extension generaliy, opening up 
of new tracts of country for mineral and pastoral develop- 
ment, and improvement of revenue to existing Govern- 
ment railways, in South Australia especially, would be 
effected. 

South Australia is lukewarm, if not hostile, towards the 
project, for its realisation would seriously threaten 
Adelaide as the present terminus for over-sea mails, and 
for such ocean passengers as, through saving of time or 
choice, embark or disembark there ; while, if the construc- 
tion of the link referred to above as wanting between 
South Australia and New South Wales were to follow, 
Adelaide would be left out of the line of communication 
between Europe and Western Australia, and the two 
great Eastern States, New South Wales and Queensland. 

The Eastern States are generally favourable, but their 
interests are naturally not so much touched as in the 
case of the Western State, and their share of the large 
expenditure ultimately to be involved is such as to damp 
enthusiasm in the matter. Western Australia is, of 
course, the strongest claimant, naturally desiring the 
financial co-operation of the other States. 

In this she has some excuse in the old habit of the 
Australian settler, now happily rapidly passing away, of 
looking to the central Government for everything he 
wants. Under the old conditions, all public works were 
carried out by the State Governments, hence country 
members of Parliament were chosen snore for their ability 
in obtaining from the Ministry such blessings as railways, 
bridges, roads, and buildings for their district than for 
any particular fitness they might possess for general 
legislation, in order that funds from the whole State 
should be, as much as possible, spent in the 
electorate. Indeed, the term “a good roads-and-bridges 
member ” was becoming proverbial. But Peter generally 
forgot, in robbing Paul, that it would be Paul’s turn next 
to rob Peter, so that the end was the same, unless, 
indeed, Peter, M.P., was on a higher plane of pertinacity 
and negotiatory power than Paul, M.P., in dealing with 
the guardians of the public purse. Now, however, nearly 
all the States have, as regards the larger works, appointed 
Public Works Committees, which have for some years back 
sifted thoroughly all projects put before them, the result 
being most satisfactory, while the large extension of local 
government legislation has thrown the responsibility and 
expenditure for the smaller works on the localities 
themselves. 

In consequence of urgent representation by the Western 
Australians, set on foot as soon as Federation was 
accomplished, the Federal Minister of State for Home 
Affairs, Sir William Lyne, made some inquiry into this 
matter about three years ago. A committee, consisting 
of the six engineers-in-chief for the railways of Queens- 
land, New South Wales, Victoria, South Australia, Tas- 
mania, and Western Australia, was appointed to travel 
over the route and report. The result showed that, 
approximately, the railway, as a single line, would cost 
over £5,000,000, that on the opening of the line there 
would be an annual deficiency, including interest on 
capital, of about £87,000, which would probably be con- 
verted into a small profit in the course of ten years 
later, and that the works would take four years to 
construct. 

It may appear strange to home engineers that even 
an approximate estimate of such a long line should 
be ventured upon without a plan or section of even the 
roughest kind; but, in addition to the fact that sufficient 
was known to show that no engineering difliculty 
existed, the simple conditions of the practically unin- 
habited country passed through make such an estimate 
much easier than would be supposed. Besides, there was 
the vast experience possessed by these engineers, of the 
previous construction of thousands of miles of lines with 
the somewhat monotonous physical character of inland 
Australia to deal with. So much per mile, according to 
the class of country traversed by each section, for earth- 
work; so much for bridging, rails, station work, &c., 
would be allowed, as has already been done in many 
similar cases without large error. 

As regards the estimated loss, of course the financial 
results of the working of a Government railway cannot 
be measured by the ordinary criteria applying to one 
owned by a private company where dividends only are 
the consideration. Even if worked at what would be a 
loss in the latter case, a great gain might be the result in 
the State-owned line, by bringing otherwise useless Crown 
lands into cultivation, and peopling the country with 
producers and taxpayers. Itis known that hundreds of 
miles of Government railways in the Colonies are worked 
at a loss, so called; but the proof that there are indirect 
advantages largely overbalancng this, is to be found in 
the fact that, with insignificant exceptions, no one has 





ever even proposed to close them, and the interest on 
the capital borrowed to construct them is easily met out 
of a revenue indirectly enhanced by their existence. 

The nominal loss of an annual £87,000, even if per- 
petual, would not be much to pay for this great work. 
If we suppose ten square miles of land on each side of 
the line now practically valueless to be increased in 
average annual value to the extent of only 14d. per acre 
by the construction of the line, this alone would pay up 
the deficiency, without counting the incalculable gain, 
using the adjective in its literal sense, of intercommuni- 
cation, both Australian and Imperial. 

The other main line is of a more modest character, and 
has just been approved by the Parliament of the highly 
prosperous State of New South Wales, to develop its 
northern coast, now only partially provided with railway 
communication. This State, which has just had a surplus 
of nearly a million, and expects another of double that 
amount in its next budget, has naturally, hitherto, in the 
first instance, pushed her railways into the vast interior, 
which had previously no outlet for its produce except by 
inferior roads. Even the main lines trending north to 
Queensland and south to Victoria are chiefly inland, the 
coast districts, though the most populous, being hitherto 
considered to be sufficiently supplied by sea carriage. 
The inhabitants of these districts, however, have had to 
pay, in common with the rest of the country, the interest 
on the cost of the railways which they do not directly 
use, and the time has come when they can successfully 
claim a share. 

The new railway, which will be a single line nearly 311 
miles long, extending from Maitland to Grafton, and form- 
ing a second connection between Sydney and Brisbane, 
will be nearly twice as costly per mile—viz., £8730—as the 
transcontinental line. For some unaccountable reason 
the cost of rolling stock and of land, though these 
items are generally small, are never included in the New 
South Wales railway estimates. 

To illustrate the size of Australian estates, it may be 
stated that the line will pass through one property for 
about 52 miles. 

Nearly all the recent inland branches in this State 
have been constructed for from £2000 to £3000 per mile, 
but not only will the North Coast line be of heavier 
‘(limensions, but the country passed through is much 
rougher. Though the watershed is less than 100 miles 
from the coast, the rainfal) is so heavy that large rivers 
have to be crossed, this requirement costing over £250,000, 
while the summits of the high ridges between them account 
for the thirteen tunnels, aggregating 2721 yards in length, 
and costing £131,208. The principal engineering problems, 
which, though partly antagonistic in character, have been 
well carried out, are threefold—(1) to cross the rivers 
sufficiently high up to cause no hindrance to navigation ; 
(2) to avoid the heavy country, which at many places 
becomes precipitous not far from the coast; and (3) to 
touch the principal townships, which are mostly on the 
rivers. 

The gauge will be, of course, the standard of New 
South Wales, 4ft. 8}in., the ruling grade 1 in 60, and the 
sharpest curve 12 chains radius with 4 chain transitions. 
It is not proposed to bridge the largest river, the Clarence, 
at present, on account of the cost and interference with 
navigation. Probably a train ferry similar to those used 
in Denmark and America wil] be adopted. There will 
be a saving of sixty miles in length, as well as of much 
height to be surmounted, by this route between Sydney 
and Brisbane, as compared with the present inland line. 
The grades also are easier. The construction of this 
main line will no doubt be followed by branch feeders 
connecting it with the present Northern line upon the 
tableland above, the intermediate country being some of 
the most productive in the State, but now largely lying 
idle for want of communication. They will be costly to 
construct, owing to the precipitous country. One of 
those proposed can only be carried out by means of a 
—_ railway with a grade of 1 in 16, or some equivalent 

evice. 

The new main line has been determined on, though 
the working expenses and the interest on capital are 
expected to be £30,000 per annum greater than the 
estimated direct receipts, at al] events for some years to 
come. This decision is due to the indirect gains expected 
to be realised, not the least of which is the increased 
value of 2,860,000 acres of Crown lands which are 
situated within reach of the line. 








ARMOURED CONCRETE RETAINING WALLS. 


In an interesting communication recently made to the 
Society of Civil Engineers of France, M. F. Chaudy 
brings forward a design for the construction of retaining 
walls possessing some novel and ingenious features. He 
proposes to employ a combination of armoured concrete 
and ordinary masonry, and to introduce horizontal plat- 
forms or “spurs” at the back of the walls, which will 
support the weight of the superincumbent earth, and 
become factors in determining the equilibrium of the 
system. The encastrement of these spurs in the walls 
notably reduces the amount of masonry which would be 
otherwise required in structures of this character unpro- 
vided with these new auxiliaries. It is also claimed that 
the economy of this mode of building retaining walls 
results from the utilisation of the weight of the earth to 
counterbalance the resultant of the vertical loads, and of 
the thrust in the interior of the wall. It is generally con- 
ceded to walls of armoured concrete that they possess the 
advantage over those of masonry of taking into account 
in the calculation of thrusts and vertical loads, the weight 
of the different masses of earth situated above that part 
of the foundations forming the base of the wall. It is 
stated that since earth, which costs nothing, is employed 
to resist the overturning of the wall, the price of an 
armoured concrete wall would be less than that of one 
built of ordinary masonry—at least, when a certain 
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height is not’ exceeded. Possibly so, but the corollary 
. does not necessarily hold when other conditions obtain, as 
will be further referred to. Three cases are treated, of 
which the first is exemplified in the cross section—Fig. 1. 
The cross section is thatof an ordinary wall of masonry, 
with a straight or slightly battered profile, and the usual 
offsets at the back, the thickness decreasing from the 
foundation to the coping. A smaller thickness is given 
than would be required were not the platforms or spurs 
added to the section. Upon these the loading of earth 
exerts a vertical pressure, forming ultimately an opposing 
force against the action of the thrust. In order to investi- 
gate the conditions of stability and resistance of the 
structure certain data are indispensable. They include the 
relation between the thickness of the wall of masonry, 
either calculated or assumed, and the dimensions of the 
spurs, and the different heights at which the latter are 
placed. Let h, be the height at which the masonry wall 
becomes less economical than one of armoured concrete, 
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which is fixed at 10ft., with a corresponding thickness of 
3ft. 4in. Increase the height from h, to h, maintaining 
the thickness e, constant as far as the section ip, and 
then, in order to restore equilibrium, which does not 
obtain in these circumstances, introduce the spur o d c. 
This addition, supporting the weight of the mass of earth 
aod b, transfers the resultant of the thrust and of the 
vertical loads into the body of the base of the wall ¢ p, 
and ensures its adequate equilibration. It is evident that 
there must be some limit to the value of h,, for as it 
increases it necessitates a corresponding increase in the 
length of the corbelling o d of the spur. This dimension 
cannot be indefinitely extended, for it would jeopardise 
the security of the encastrement. The maximum value 
that can be given too d satisfies the condition that the 
resultant of the weight of the part of the wall dc b, plus 
the weight of the spur o d, and of the earth and sur- 
charge, should pass into the section d c, without 
producing at d a force of compression in excess of the 
margin of safety provided for ordinary masonry. In this 
equation the thrust of the earth is neglected, so that the 
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grip of the cantilever spurs should be independent of any 
assistance from it. Having thus determined the length 
of o d, the value of h, can be ascertained. In this com- 
putation the resultant of the thrust and of the vertical 
loads must be transferred into the interior of the section i p 
of the wall, with the same conditions with respect to the 
pressure at the point p, which have been already shown 
to be necessary for the point d. The total height of the 
wall, supposing it exceeds that of /,, will be a function of 
the length of the corbelling of the second spur g 7, and 
its maximum will be attained when the resultant of the 
weight of the part of the wall 67% p, together with that 
of the spurs o d and gi, and the load of earth upon 
them, is carried into the body z p of the wall. The 
condition common to the points d and p regarding the 
pressure is equally applicable to the point 7 It should 
be remembered that the thickness ce; must be a known 








quantity. Any other height, h,, can be calculated in a 
similar manner as for /;, ana also the length of the 
corbel & m, the thickness e; having been previously 
determined, the vaiue for fs is computed upon the 
same general data as tor h,, making the required 
alterations in the symbolical values. Given a maximum 
length of corbel, & m, for instance, and deduced there- 
from a corresponding height A;, it might occur that hy, 
would be greater than tne tov! height prescribed for 
the wall. it would be sufficient, in unis case, to reduce 
the cantilever length until the resultant of the acting 
forces concentrated at the base A b, assumed a normal 
direction. 

Another example of the application of the spur mode 
of construction relates to increasing the height of a wall 
already built. Let ABC D—Fig. 2—represent a wall, 
the thickness of which is duly proportioned to the 
height which it is required to raise vo the level E. by 
augmenting the thickness of the wall along the whole 
height, and by the addition of counterforts, une problem 
admits of an easy solution. But this method ot obtain- 
ing the strength necessary for the greater height entails 
a large amount of excavation, and the partial demolition 
and rebuilding of the back of the wali BU, so that the 
new work should be thoroughly well-bonded into the old. 
A simpler plan of procedure put forward by M. I’. Chaudy 
is to construct upon the top of the wail an armoured 
concrete platform A G—Fig. 2—and to raise upon it a 
mass of masonry AGF EK, of a thickness suthcient to 
cause the resultant of the loads and the thrust to pass 
within the base DC of the wall. Instead of using 
masonry the original thickness of the wall may be carried 
up unitormly to the level E—Fig. 3. In that case it 
will devolve upon the masses of earth themselves, which 
are supportea by the spur BG, to contribute to the 
equilibration of the system. 1t is evident that the 
length of the corbel B u, in Fig. 3, must be greater than 
that in Fig. 2, since the earth has a less proportionate 
weight than masonry. A combination of the two arrange- 
ments, in which both masonry and earth rest upon the 
spurs, is given in Pig. 4. 

Case [11. A third employment of the principle is to be 
found in its adaptation to quay walls, in which the part 
below the level or low-water—lig. 5—consists of a double 
row of close piling, braced together by bolts, and filled 
in with concrete, and surmounted by the spur A b G, andthe 
upper wall A BFE. in examples in which the exigencies 
ot construction did not admit of building the lower part 
of the wali in accordance with the assumed cross section, 
the method, it may be assumed, would be inapplicable. 

So far no attempt has been made to submut the plat- 
form method to the only test that will satisfy pracucal 
engineers of its presumed etticacy and econowy. Until 
a retaining wall 1s actually erected to illustrate. the prin- 
ciple, it would be premature to express any opinion 
respecting the merits claimed for it. ‘Ine auleged 
economy effects a diminution of the thickness of an 
ordinary wall, a dimension which concerns only the 
filling in or hearting—the cheapest part of the work. It 
remains to be proved whether in actual construction the 
cost of the spurs wil not exceed any saving in the 
thickness of the wall. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

TuHE sixtieth annual general meeting of the Institution 
of Mechanical Engineers was held at the Institution’s 
house in Storey’s Gate last Friday evening. ‘he attend- 
ance was very disappointing for an annual meeting. ‘I'he 
President (Mr. E. P. Martin) occupied the chair. The 
first business was the reading of the annual report, of 
which the following is an abstract :— 


During the year his Majesty the King has conferred honours on 
the following embers ot the Institution:—A peerage has been 
conferred upon the Right Hon. Wilham J. Pirrie, LL.D., and sir 
James Kitson, Bart., has been made a Privy Councillor. ‘Uhe 
total number on the roll of the Institutiou at tne end of 19U6 was 
4982, consisting of nine honorary members, 2472 members, 1913 
associate memuers, 69 associates, and 51Y graduates, which, as 
compared with 4750 at the end of the previous year, shows a net 
gain of 232. During the past year one former member was rein- 
stated and 457 candidates were elected. ‘I'he total losses were 131. 

The Willans Premium has been awarded to Mr. Humphreys for 
his paper on ‘‘ Large Gas Engines.” 

It has been deciaed to devote the interest on the fund of £500 
received from Sir Edward Fry and the Metropolitan Water Board 
to prizes for competition amongst the members. ‘I'he prize will be 
awarded bienniauly, and will be worth about £30. ‘I'he award will 
be made to the author of the selected original paper dealing witn 
the tiltration and purification of water for public supply. 

The J. K. Starley Memorial Committee have uttered to the 
Institution a sum ot about £4U0 for the purpose of makiug awards 
for the best papers contributed to the Institution relating tw cycling 
or road locomotion generally. ‘lhe Council have under considera- 
tion a scheme for the presentation of these awards, 

A sum of £50 for charities connected with engineering has been 
received from the organisers of the Engineering and Machinery 
Exhibition, held in London in September aud Uctober last. in 
the absence of any benevolent fund connected with the Institution, 
it has not yet been decided how to deal with this sum, but the 
Council take this opportunity of suggesting the desirability of 
establishing such a fund. 

The Gas Engine Research, under the chairmanship of Sir 
Alexander B. W. Kennedy, has been contiaued by Professor F. W. 
Burstall throughout the year, on the specially constructed large 
gas engine at the University of Birmingham. On the lst May the 
institution engaged a specal research assistant, and since 
September detinite experiments have been carried out continuously, 
and it is hoped that a report embodying their results will be in the 
hands of the members during the coming session. The Research 
Committee on Friction has veen re-established for the purpose of 
investigating the action of spur, worm, and chain geariug, includ- 
ing experiments on the intluence of ball-bearings therewith. : 

At the suggestion of members in Cardiff, the annual summer 
meeting was held in that city, 3lst July to 3rd August. Seven 
papers were read and discussed, the majority of which were con- 
tributed by members residing in South Wales. It is intended to 
hold the next summer meeting in Aberdeen. 

Monthly meetings were held throughout the year, with the 
exception of May, June, and September. These meetings were 
occupied with the reading and discussion of fourteen papers. 


The President then moved the adoption of the Report. 








In doing so he referred to the fifty pounds which had 
been given to the Institution by the organisers of the 
Engineering and Machinery Exhibition which was held 
in London last October. This sum had been left for 
charities, and he asked the members what was best to be 
done with it. The Council thought that it would form a 
nucleus for a benevolent fund, and he reminded those 
present that the same fund of the Institution of Ciyi| 
Engineers was started on almost as small a scale. 

Mr. Graham Harris remarked that in the case of the 
Institution of Civil Engineers no more than three 
members of the Council could be members of the Benevo. 
lent Fund. The President, of course, was a member. The 
committee numbered twelve, the other nine membeis 
of it being selected from the general body of members. 
He suggested that the President and three Vice-president; 
should submit a scheme at some ordinary meeting, when 
it could be fully discussed. That is apparently the 
course which is going to be adopted. 

The only other item in the report which came up for 
discussion was the amendment of the by-law relating to 
membership. The alterations consisted in raising the 
minimum age of members from twenty-five to thirty years, 
and in raising the maximum age of graduates from twenty- 
six to twenty-eight years. In seconding the adoption of the 
amended rules, Mr. Ellington said that the necessity for 
making the revision had been forced upon the Council 
during the past few years, as the alteration was con- 
sidered by many to be a necessity if the status of the 
Iastitution was to be maintained. He thought that the 
matter had not been taken up at all too early. 

With the amendment Mr. Adamson did not agree. He 
did not see why the age should be increased, and that 
appeared to him to be the only alteration. Nor could he 
see how the status would be improved. He argued that 
there were some men at the age of twenty-five holding 
positions entitling them to membership of the Institution, 
and in such cases the candidate’s age ought not to be 
taken into consideration. With regard to the third 
clause of the amendment, it appeared to give the Council 
power to deal with any application as it thought fit, thus 
practically annulling the first two clauses. He there- 
fore proposed that the rules should stand as they were at 
present. 

Mr. Ellington explained that the Council had great 
difficulty in understanding the by-laws as they now stood. 
There was really little change, it amounted more to 
correct definition. It was only reasonable that there 
should be steps in the membership of the Institution. 
Information had been gleaned from all the leading 
societies in the country and America, and it had been 
found that in all cases thirty was the minimum age for 
full membership. Clause I1{. had been inserted to give 
the Council a Jarge discretion in the election of suitable 
members, the members having been given every oppor- 
tunity to second Mr. Adamson’s amendment without 
availing themselves of it. -The President then moved the 
adoption of the new by-!aws, which was carried 
unanimously. 

The officers for the ensuing year were then announced. 
Mr. T. Hurry-Riches was elected President. As Vice- 
presidents, Mr. Henry Chapman and Mr. E. B. 
Ellington. As members of Council, Mr. W. H. Allen, 
Sir Benjamin Baker, Sir John Wolfe Barry, Mr. Ivatt, 
Mr. John Tweedy, Mr. Thomas P. Reay, and Dr. Archibalu 
Barr. The President then remarked that it was his 
pleasant duty to introduce the new President. Mr. 
Riches, he said, had been a member of their Institution 
since 1874, and was a man in whom theory and practice 
were well blended. He had always taken an interest in 
the welfare of the young engineer, and had helped many 
on to the first rung of the ladder which it was generally 
so difficult for young engineers to reach. Mr. Martin 
then retired, the new President taking his place. In a 
few brief sentences Mr. Riches thanked the members 
for electing him as their President, a post which was 
coveted by all engineers. He hoped that when he gave 
up the reins of office they would say he had not in any 
way discredited the Institution, but that he had served 
it well, as it was his intention so to do. 

As the oldest Past-president present, Mr. Maw proposed 
a vote of thanks to Mr. Martin for the admirable manner 
in which he had fulfilled the duties of President. He 
attributed the success of the Liege meeting to Mr. Martin, 
and that the Cardiff meeting was so successful was due 
to the high regard felt in Cardiff for Mr. Martin. In 
seconding the vote of thanks, Mr. Aspinall referred to the 
attention which Mr. Martin had displayed in executing 
his many duties, and he thought that the Institution owed 
him a deep debt of gratitude. 

The new President, in endorsing the previous speaker's 
remarks, said that Mr. Martin was the essence of kind- 
ness, and that everyone owed him their sincerest thanks. 
In reply, Mr. Martin thanked the speakers for their 
kind words. Two years ago he had taken up the position 
of President, and he did so with trepidation. However, 
he now almost left the chair with regret. His duties had 
been greatly lessened through the help which he had 
received from his colleagues. 

The President then called upon Dr. Carpenter to add 
any remarks he had to make, before he opened the dis- 
cussion on the Eighth Report to the Alloys Research on 
the “Properties of Alloys of Aluminium and Copper,” an 
abstract of which appeared in our last issue. Availing 
himself of this opportunity, Dr. Carpenter corrected a 
mistake which had inadvertently crept into the Report. 

In the early part of the Report, corrosion tests were 
referred to where alloys, containing from 1 to 10 per cent. 
of aluminium had shown themselves to be practically 
incorrodible by sea water, whether alone or bolted to a 
plate of mild steel. Since the date of the last meeting 
a contribution had been sent in by Messrs. Vivian and 
Son, confirming these remarks. There was a slight differ- 
ence in the way the experiments had been carried out, in 
that the protecting metal was not mild steel, but cast 
iron. He drew attention to a diagram which graphically 
illustrated the appendix to the main Report, 
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The President called upon Mr. Tomlinson, of the 
Broughton Copper Company, to open the discussion. In 
response, Mr. Tomlinson criticised some of the figures 
contained in the paper. He did not find that the figures 
given for yield-points agreed with those which he had 
obtained. They appeared to be too high. The ratio of 
the yield-point to the tensile strength was always very 
erratic, and this was clearly illustrated by the author's 
results. Especially with regard to copper did he find the 
yield-point given too greata value. Four and a-half tons 
was the value found, and he thought that three tons was 
che most obtainable. Some people thought there was no 
yield-point at all. The properties of aluminium copper 
alloys was also said to be most erratic. Continuing, Mr. 
Tomlinson referred to the author’s statement to the effect 
that there was no rise in temperature when aluminium was 
added to copper. He did not know why the authors had 
made this statement, and was of opinion that any work- 
man who had had experience with this alloy would contra- 
dictit. The actual rise in an alloy containing 10 per cent. 
of aluminium was 200 deg. Fah. He agreed with the 
authors that there was no difficulty in making a 5 per 
cent. alloy, as was generally supposed. Reference was 
made to the importance of casting all these alloys at the 
correct temperature, but he regretted that the authors 
had neglected to state what this correct temperature 
was. He also regretted that there had been no tests 
carried out at high temperatures, because the alloys then 
gave very different results. He referred to an interesting 
paper that Mr. F. W. Webb gave some years ago on 
alloys containing 7 per cent. of aluminium, which he had 
tried for the rolled rods used for stay bolts in locomotives. 
At low temperatures the metal was good, but at 600 deg. 
Fah. the tensile strength dropped 50 per cent. These 
stays after one month's use in the boiler, and although the 
inileage of the engine had been only 2700, became very 
brittle, and broke off near the tube plate. Some interest- 
ing results were then given of tests made by Mr. 
Tomlinson on bars cast with the sane materials the 
authors had used, and which they referred to inthe Report 
on Table 24, Nos. 10, 13, 14, and 15. With regard to 
No. 10, he had found that the tensile stress dropped down to 
20°8 tons, and the elongation was only 25 per cent.; it 
dropped from 80 to 85, and the contraction area was 
20 per cent. In the case of alloy No. 13 the tensile 
strength at 600 deg. ah. was 32°48 tons, and the elonga- 
tion 36 per cent., and the contraction area 56 per cent. 
With No. 14 the tensile strength was 21°64, elongation 
30 per cent., and contraction area 47°2 per cent. But 
No. 15 was the most remarkable ; the tensile strength in 
this instance was only 18°41, the elongation 62 per cent., 
and the contraction area 99°74 per cent. Generally 
speaking, the alloys were very erratic, and the results 
obtained by the authors were small compared to the 
amount of work completed. The practical result of the 
Report to engineers would be that it would give them 
more confidence in deciding upon the adoption or rejec- 
tion of these alloys. 

The next speaker, Professor Arnold, commented upon 
the admirable index which had been compiled. With 
regard to the Report, he had only one or two observations 
to make, as he had not then made a careful study of it. 
It had been stated that alloys with high percentages of 
aluminium could be re-melted without change of com- 
position. He gathered from that that the authors found 
no oxidation of the aluminium to take place in the re- 
melting. He thought this of considerable practical value, 
and asked the authors to explain how they obtained their 
result. In making the comparison between the pro- 
pertics of No. 13 alloy with those of Swedish Bes- 
semer steel of 0°35 per cent. carbon, attention had been 
drawn to the remarkable resemblance between the two 
in the properties they possessed. At Sheffield he had 
been testing an exactly similar alloy to No. 13, and his 
results did not confirm the authors’ statement regarding 
the resemblance. Professor Arnold then referred to a 
point which he said would soon have to be settled by scien- 
tific men, namely, the methods of obtaining recalescence 
curves. There were two kinds—(1) direct, (2) differential. 
The latter involved no less than seven items of initial 
error, and if was only possible to get a correct datum 
line when the plus and minus errors, which were un- 
known . quantities, balance] each other. Another 
point was the question of inadequacy of static tests. It 
was well known that you could get excellent results 
with tensile and bending tests, and yet the very material 
tested may snap like glass in use. The result was that 
a large number of substitutes had been adopted. 
At Liége, a well known scientific man had advo- 
cated the abandonment of tensile tests, and sug- 
gested the alternative of shock tests. He, however, did 
not go so far as that. The machine at the National 
Physical Laboratory distributed an equal stress over the 
whole steel, and that he thought was wrong in principle. 
To show the different results that could be obtained with 
different machines, he related an instance when Mr. 
Stead ran 0°5 per cent. of phosphorus into steel, and 
tested the series on an ordinary Wohler testing machine 

below the elastic limit. Mr. Stead found that the more 
phosphorus present the more the metal was able to 
withstand alternations. . His (Professor Arnold's) tests 
at Sheffield on his machine, with the same materials, 
gave exactly opposite results. 

In answer to a call from the chair, Dr. Seligmann 
remarked that he agreed with Professor Arnold, that 
on re-melting there was oxidation, but with “light” alloys 
it was very slight. With regard to Mr. Tomlinson’s results 
on copper, he was surprised to see that aluminium had a 
vield-point. He, personally, had always been unable to 
find one. His experience had been with light alloys rich 
inaluminium. In some cases the authors’ series wanted 
extending. They condemned re-melting before casting. He 
believed that for big castings it was not essential to re-cast, 
because for large melts there was a small chance forerror; 
but in small castings it was desirable to re-melt to get 
a homogeneous mixture. He thought that the authors’ 


into a fine powder and measured accurately. 
authors’ remarks about keeping the temperature low | 
when casting were confirmed, and it was stated that the | 
majority of faults were due to overheating of the metal. | 
The results of the tests on the 5 and 10 per cent. bronzes | 
surprised him. In conclusion, he said that he could‘not | 


whether the authors had understood why it was adopted. | 
The reason was because it could be broken up easily | 
The | 


As to’ the use of a 50 per cent. alloy, he doubted | pivot or fulerum of a handle h, which is a yard in length. 


The spring s transmits the pressure applied through the 
handle to the frame ¢ and so to the test piece, and its com- 
pression can be adjusted by means of the set bolts”. A 
little brass framework e is screwed to the casting c and 
carries a large ratchet wheel r, on which the diagram chart 
is secured. A brass lever k, carrying a pencil X, ha as 
fulerum Y, about which it is moved by the pin Z fixed in 
the handle. The arrangement of the pencil arm / needs 

















agree with the authors’ prediction of success for alloys of | 
aluminium and copper. 

Captain Sankey said that by the courtesy of Dr. 
Glazebrook and the authors he had been enabled to 
make certain bending tests with the longer portion of the 
broken test pieces for Professor Arnold’s alternating stress 
test described at page 140 of the Report. Through 
previous experience he knew that the metal in these 
Arnold test pieces was not injured by the test except 


\ Mild Steel Rolled. 
(030 Carbon). 
1s Square test piece 





Fig. 2-DIAGRAM FOR KULD STEEL 


within about jin. of the actual fracture, so that it was 
quite safe to use them for the bend test about to be 
described. For the sake of comparison he also broke 
six test pieces of steel of various qualities, kindly sent to 
him by Dr. Arnold. Captain Sankey then briefly described 
the construction of his machine, made by C. F. Casella and 
Co., of Rochester-row, Westminster. It consists—see 
Fig. 1—of a cast iron bed-plate about lft. 9in. in length, and 
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methods were more to be strived after than practical. 
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Fig. 3--DIAGRAM FOR ALLOY No. 13 





1ft. lin. in width, on which there is a machined quadrant 

or facing strip 7, on which the carriage c slides. The | 
lug J at the rear of the casting forms a vice for holding | 
one end of the test bar 6. - The carriage c is quite inde- 

pendent. It is made of cast iron, and is so designed that | 
the rear end forms a vice for holding the other end of the | 
test piece, A pin W which projects from c forms the | 


Fig. 1-SANKEYS HAND TESTING MACHINE 


no explanation, for it is evident from the illustration that 
the greater the pressure exerted on the handle, the greater 
the movement of the pencil. To carry out a test, the 
specimen is clamped at / and b,a gauge being used to get 
tke correct length, and the handle inoved trom left to 
right through 90 deg. When the brass piece ¢ presses 
against the stop a, the ratchet wheel is turned through 
a small angle, and the pencil records a new line as the 
handle is again moved backwards and forwards. Thus 
the number of bends the test piece can withstand is 


| graphically recorded, as is also the pressure exerted during 


each bend. The four diagrams given show the kind of 
result obtained. All the diagrams are produced to the 
same scale. The suddenness with which No. 13 broke may 





Fig. 4—-DIAGRAM FOR ALLOY No. 1 


be noticed. The length of the curved lines radiating from 
the centre is the mcasure of the compression of the spring, 
and, therefore, of the load on the test pieze. The first bend 
is from the centre to one side, the second back to the centre, 
the third from the centre to the opposite side, the fourth 
back to the centre, and soon. This arrangement is, to a 
certain extent, arbitrary; but it will be observed that 
owing to the construction of the apparatus a record is 
only made during the movement of the lever in a clockwise 
direction ; on the return stroke the pencil remains at 1est 
at the centre of the diagram. It is in this position when 
the diagram is turned through a slight arc by the ratchet. 
When the lever then starts to move in the opposite direc- 
tion, the spring is compressed before the test piece begins 
to bend, and the pencil moves away from the centre. 
Captain Sankey stated that the general deductions to 
be made from these tests were:—(1) The maximum 
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Fig. 5—-DIAGRAM FOR ALLOY No. 4 


| pound-feet are greatest for alloy 15, viz., 100 Ib. ft. for 
| the square specimens, and 62 |b. ft., gradually diminishing 
ito No. 1 alloy, in which case the effort is represented 


by 45 Ib. ft. for the square specimens, and 26 Ib. ft. for 
the round specimens. The most important point, how- 
ever, is that the maximum effort, both in the case of the 
round and square specimens, is pretty closely proportional 
to the yield ‘stress, which in the case of these aluminium 
alloys, as pointed out in pages 135, 136, and 137, is also 
proportional to the figures obtained by Messrs. Stanton 
and Bairstow in their reversal and stress method. It 
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might, @ priori, be expected that the effort in bending | water, but also under more severe conditions. In con- | way until she has forged ahead 725 yards; at 20 knots-speed 


the specimens in this machine should be proportional to | 
the yield-point. As regards the number of bends, they | 
vary considerably from about 11 for alloy 13, and 60 | 
for alloy No. 1, to 150 for alloy No. 9, and with the | 
exception of alloy No. 13 followed proportionally fairly 


clusion, he referred to the inadequacy of static tests, and 
was of opinion that the last word on this subject had not 
been said. The meeting then adjourned. 








closely the figures obtained by Professor Arnold. The | 


average factorisabout6. Thatis to say, the Arnold figure | 
divided by six gives an approximation of the number of | 


bends obtained in the hand bending machine. In the 
case of alloy No. 13, however, the factor was quite diffe- 
rent, viz., ninety for the square test pieces and sixty for 
the round test pieces. In the case of this alloy, the 
specimen snapped off suddenly with a report like that of 
a small pistol. As already stated, in a comparison with six 


specimens of steel, these specimens withstood more bends | 


than No. 13 alloy, but far less than any of the others; the 


most interesting point; however, is in connection with the | 
effort required to bend these specimens; they required | 


about the same effort as for alloy No. 18. Now we have 
already seen in connection with the aluminium copper 


alloys that an effort represented by 100 ft.-lb. corresponds | 
to a yield stress of 15 tons, and from this one could argue | 


that the yield stress of the steel is also about 15 tons, 


whereas the primitive or artificial yield point was far | 
In the case, for instance, of sample 0 30 R., | 
which compares approximately with the steel referred to | 


greater. 


in the Report at page 11, the yield point was 


25°7 tons, but the effort was somewhat less than that | 
required by alloy No. 13. This would show that this | 
hand bending machine, so to speak, breaks through the | 
artificial yield point, and the record it gives is that due | 


to the true yield point, which it will be agreed is an 
important matter when testing steel to be used in 
machinery. 


the yield point was further artificially raised to 37 tons 


per square inch. Nevertheless, there was no substantial | 


alteration in the effort of bending in the hand-testing 
machine. For instance, two samples, one rolled and the 
other rolled and drawn, of ‘25 carbon steel, the rolled 
specimen required 92 lb. ft. to bend it, and had an appa- 
rent yield of 24 tons per square inch, whereas the rolled 
and drawn specimen required 95 lb. ft., practically the 
same figure as before, although its artificial yield point 
was 36°7 tons. 

Mr. Bertram Blount observed that the Report was so 
voluminous that he could not claim to be acquainted with 
its contents from cover to cover. It appeared to him to 
be a collection of facts, some of which were potentially 
valuable. He then referred to the behaviour of alloy 
No. 13. This, he said, was a remarkable substance, but 
its properties had been known for some time past, and it 
was known before this Report was issued that its proper- 


As a further confirmation of this, Captain | 
Sankey pointed out that some of the test pieces sent by | 
Professor Arnold were rolled and drawn, in which case | 


THE DREADNOUGHT. 


To minimise the possibility of collision and wreck of war- 
| ships it is self-evident that handiness is of the utmost im- 
| portance. Quick obedience to helm, smallness of turning 
| circle, and, above all, celerit 

| from full speed ahead as ne | as in steering when mov- 
| ing astern, are indispensable. We publish some of the 


H.M.S. Dreadnought. 

| Trial to test time taken to stop ship when steaming ahead at 
12 knots (mean revolutions starboard 186, port 184), by putting 
engines full s astern. 

The following Table shows rate of revolutions per minute astern 
at intervals of 15 seconds after receiving the order ‘‘ Full Speed 
Astern.” 
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results of trials in the Dreadnought, which may give 
food for thought, more especially as there is an impres- 


H.M.S. Dreadnought. 
Time, Initial Pressures, and Revolutions taken on Astern Trials. 
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ReMakKs.—3 h. 
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3h. 
3h. 


15m., both engines going astern. 
17 m., ship stopped. 


Record of Circle Trials. 
The engines were steadied on the straight, and regulating valves were not moved duriog circles, 


14 m., engines working full speed ahead about 20 knots. 


| 
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24 200 104 
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Order given “full speed astern.” 


21 m., full speed of ship astern reached (about 15 knots). 


H.M.S. Dreadnought. 
Both Engines Ahead, excepting in No. 





Observations before starting circle. 
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in actually moving astern / 


Starboard. 


ahead she would come to rest after traversing 1027 yards, 
So that two Dreadnoughts meeting end on at 20 knots, 
each reversing its engines when a nautical mile apart 
would eventually meet and touch before losing their way. 
It will be noted that the approximate diameter of the 
turning circles are 865 and 825 yards at 19 and 12 knots. 
speed respectively, with both sets of engines going ahead. 
But with the starboard engines going astern, and the 
port engines ahead, only 22 points ot the circle were 
completed, the ship then being “in irons,”’ due probably 
to the wind. ' 
The stopping and starting trials are of interest, and to 
those desiring celerity of response to the telegraph at all 
times they give matter for conjecture and comparison 
with the reciprocating engine driving larger propellers. 
H.M.S. Dreadnought. 
Stopping and Starting Trials. 
Star- | 
board. | 


Heads of information. Port. 





Secs, 


14 


| Secs, 
| Stopped from full speed ahead 20 
Being stopped, started ahead 


| From full speed ahead to full speed astern, 
engines stopped Ree capt toe ke eae we) 
Do. do., engines started astern ... 
| Do. do., engines going full speed astern ... 
| Stopped from full speed astern ... 
Being stopped, started astern 
From full speed astern to full speed ahead, 
SC eNN  G8k a ees ae seo! 
Do, do., engines started ahead ... 


l4 
26 


Do. do., engines going full speed ahead .., 110*t 

REMARKS.—* The port engines might have been worked up to 
full speed more quickly ; the regulating valve was opened very 
gradually. 

+ Revolutions per minute, starboard 200, port 224. 

} Revolutions per minute, starboard 200, port 222. 








FOUR-CYLINDER NON-COMPOUND ENGINE 
GREAT WESTERN RAILWAY. 


THE two-page Supplement which we give with this issue 
| illustrates one of the latest locomotives which has been 
designed by Mr. G. J. Churchward for the Great Western 
Railway. In our issue of January 25th last we illustrated 
| this engine, and also gave its leading dimensions. The 
| engine is the first of No. 40 type, and has four high-pressure 
| eylinders, each 14in. in diameter, with stroke of 26in, The 
| boiler is cone shaped. The length of the barrel is 14ft. 104in., 
and the diameters at the ends are 4ft. 10in. and 5ft. 6in. It 
has a heating surface of 2141°91 square feet, and the grate 
| area is 27°07 square feet. The leading and driving wheels 
are coupled, and are 6ft. 84in. diameter. The wheels on the 
bogie are 3ft, 2in.in diameter, and the trailing wheels 4ft. 2in. 
| diameter. The working pressure is 225 lb., and the tractive 
| effort 26,560 lb. It is interesting to note that the valves of 
the outside cylinders are actuated by rocking levers from the 
| inside motion, the valve rods passing through the leading 
| ends of the valve chests. 


| 
| 
i 








| EpinsurecH Water SuppLy.—The Works Committee of the 
| Edinburgh and District Water Trust have under consideration 
the question whether filters, reservoirs, &c., should be constructed, 
at Fairmilehead, or at a greater distance from the city, also the 
question of pressure. It is being found advisable to divide the 
city into districts and have a pressure to suit each set of circum- 
stances. Buildings are now erected very much higher than for- 
merly, and the water towers in several large business premises are 
beginning to lead the trustees into difficulties connected with 
supplying these places with water. In the next Provisional Order 
power is to be taken to divide the city into districts and to regulate 
the height at which water can be supplied. 

ScorrisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS. — 
Satisfactory progress is being made with the erection of the new 
| halls and offices of the Institution of Engineers and Shipbuilders 
| in Scotland in Elmbank-street, Glasgow, opposite the High School 
| of the city, and itis intended that the foundation stone of the 
| new building shall be laid on May Ist, when it is hoped Lord 

Kelvin will be present and perform the ceremony. e is the 
oldest member of the Institution, having joined in 1859, two years 





Observations during circle. 
Revolutions per minute. Initial press. 
—_—— —____—_—_—_—_—_—_———at H.P. turbine, 


Mean Ib. 
of S and 
P. 


Port, 


2 — 
Juter. | Mean. | Inner. Outer. | Mean. 





259-7 | + 260- 


260-9 | 262-1 
219-8 
17 
177- 


166-1 


| 
294-8 


159-4 


256-0 
170-2 
173-1 
136-6 | 


2 
7 


1 


53-6 | 


166-5 | 156-7 


162-7 | 150-6 161-3 











* In No. 5 circle, starboard engine astern, port engine ahead, ship turned through 22 points in $m. 17 sec., then became virtually stopped. 


ties closely approximated to those of mild steel. It 
would have been interesting had the authors described its 
properties at high temperatures, such as those at which 
mild steel works when used as piston-rods. An interest- 
ing omission was the behaviour of alloys in their 
resistance to corrosion, not only in sea water and tap 


sion extant that this warship lacks some of these desirable 
qualities. Especially that at speeds of about 18 knots it 
is said that the astern turbines are inclined to “refuse 
duty,” and act only when the way is off the vessel. 

It will be observed that even with the engines going 
astern, from 12 knots ahead, the vessel does not lose her 


after its foundation” by Prof. Macquorn Rankine, and other 
eminent engineering and industrial gentlemen. This being the 
jubilee year of the Institution, it is hoped that the presence of 
Lord Kelvin may be assured. A conversazione and dance are being 
arranged to take place in St. Andrew’s Halls on the evening of May 
1st, and this will be preceded bya smoking concert of the Institution 
members and friends on March 23rd in the Grosvenor Restaurant. 
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GREAT WESTERN RAILWAY—FOUR-CYLINDER NON-COMPOUND LOCOMOTIVE 








(For description sée page 186) 


. 


' 
! 
88 Over footplate 


‘ 


------- 6°03 Over splachers 





va Aauunjyg go do? 09 pansy ey Z).¢/ 





fers 





ee 


f 


en at? 


————————----——-= fe, 9 


' 
dD 
> 
sf 
2 
oy i 
i 
Re 
= 


’ 


a 
- +H 


Between | Wheel Bosses 


’ 


72 
t 


, 


4: 








anna nnn ~ s9110G JO BtQUBD OF J9A2/ [OY Q.Q Hn 
BS: _ fee 


Section on B.B. 


Section on A.A. 


Front View. 








_ 


eeneenaennnnmnn ann 990/09004 $0 dO, 26.9 -=--- 


Over buffer 


>; 4°0 Over 


8-2 Centres 
--------- 8-6 Over 


9&9 J0 407 02 /2Aaj ley 27.¢) 


Between splashers —---- 
-- 58 Centres ~-------=-- 
72 Centres 


' 


----- 43; 


3:9} Centres ---=- 


1"6'6 Centres 


50 





“ 
» 
x 
aoe 
c 
s 
S 
‘S 
ww 





Back View. 


Section on E.E 


Section on 0.0. 


Section on C.C, 





188 


THE ENGINEER 


99 


-a 


1907 


—_—— 


Fes. 





— 





150-TON HYDRAULIC CRANE AT ELSWICK. 


A very powerful wharf crane which has been recently 
completed by Sir W. G. Armstrong, Whitworth and Co. 
for use at Elswick was tested yesterday afternoon 
before a number of visitors. It is to be used for putting 
heavy loads, such as guns, armour, engines, boilers, &c., on 
board ships when fitting out; it is worked by hydraulic 
power, and is capable of dealing with weights up to 150 tons 
at a radius of 99ft., and with lighter loads up to 25 tons at a 
radius of 117ft. The range in lifting is through a height of 
100ft , and the range in turning is unlimited. 
which is carried on piles, is mounted on a steel pedestal with 
an archway through it, so that the traffic on the jetty is un- 
interrupted. The crane revolves on a roller path on the 
pedestal, and is of the jib pattern with hydraulic luffing 
machinery, this type of crane being very convenient for use 
in fitting out vessels, as the luffing gear enables the heavy 
loads to be put on board without risk of fouling masts, 
rigging, &c. .The main lifting purchase is worked by two 
sets of two hydraulic cylinders so arranged that each set can 
be worked independently of the other, each set giving a lift- 
ing power of 75 tons, or working together giving a lifting 


The crane, | 


had in mind the virtues of tha old system of appreatic2ship, 
under which master and man lived in close contact, and 
youths were educated mentally as well as manually in their 
trade. To graft the advantages of the bygone system on tho 
so-called factory system of modern times is not an easy task, 
but it is believed that, unless manufacturers make the 
attempt, it will become more and more difficult to secure the 
skilful intelligent workman now called for on every side. 
With respect to the details of the new system, two chief 


| aims have been kept in view :—(Ll) To supplement the shop 


work with courses of instruction directly bearing on the 


| work in the shops; (2) to give to all deserving apprentices a 


varied shop experience. 

Large engineering works have the opportunity, hardly 
possessed by technical or manual training schools, of giving 
practical class instruction on matters which, although of 
great importance in the daily routine of manufacturing 
which is carried on for profit, are too often neglected. By 
combining mental training with the shop work it is hoped to 
make more intelligent workmen, willing to use the brain as 
well as the hand. 

Apprentices will bo moved from one class of work to 
another at the discretion of the firm. Diligence, skill, and 
proficiency will be held to constitute a claim for transference 
to another class of work. Keep- 
ing a boy for months on routine 
work, simply because he has be- 
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139-TON HYDRAULIC CRANE 


power of 150 tons. An independent purchase is also pro- 
vided for light loads up to 25 tons. We give two views of 
this fine crane, one taken in full profile—page 189—and the 
other, on this page, almost full face. The crane, in both in- 
stances, is shown lifting the turntable of an 8in. gun. 

The crane is to be used particularly for transferring large 
pieces from the shops to ships lying alongside. A typical 
piece, for example, is a turntable. At present turntables for 
big guns are built up in the ships themselves, but much time 
could be saved if they could be erected complete in the shops 
and simply lifted bodily into position. This is one of the 
principal duties that wiil devolve on this new crane. Close 
to its run there is a shop, where turntables are put together 
over large pits; it has a removable roof, and rails for the 
crane are laid beside it. The turntable being ready, the crane 
will approach and will lift it out in one piece through the 
open roof, carry it as far as may be necessary, swing round, 
and deposit itin position in the warship waiting alongside. 
In this way a great deal of time that is spent in re-erection 
will be saved. At present the heaviest turntables do not 
weigh more than 80 tons, but the future has to: be provided 
for, and hence the crane has been made powerful cnough to 
meet nearly double that weight. 








NEW APPRENTICESHIP SYSTEM. 


Tue following description of a new apprenticeship 
system is reprinted from a circular that Clayton and 
Shuttleworth, Limited, are sending to anyone who is 
interested :— 


A new system of apprenticeship has been adopted in the 
engineering works of Messrs. Clayton and Shuttleworth, 
Limited, Lincoln. It is believed that the system will not 
only interest many engineers, but also a large number of 
parents who would gladly put their sons into engineering 
works if they could feel assured that the boys would receive 
proper attention and be given the opportunity of thoroughly 
learning a trade. In arranging this system, the firm has | 





come skilful at it, will so far as 
possible be avoided. 

Wages will be paid at rates 
comparing favourably with those 
paid for youths’ work where little 
or nothing is learned. 

The old term of seven years 
(from 14 to 21 years of age) is 
abandoned altogether. It is 
obviously too long a time to serve 
for any trade under: modern con- 
ditions. Apprentices will be taken 
on at any age between 15 and 22. 
It is hoped that this will induce 
many boys who have the’ oppor- 
tunity of attending - school or 
college beyond.the usual period 
to become apprentices. Courses 
of instruction will be arranged to 
suit boys whose parents cannot 
afford to keep their sons at school 
beyond 15 years of age; but it is 
hoped there will be a considerable 
number of apprentices entering 
the works at 16 to 18 years of age 
who have received a thoroughly 
good school education and will be 
able to derive advantage from 
more advanced courses. In order 
to encourage the entry of boys of 
16 to 18, the same wages will be 
given them at starting as if they 
had begun work at 15. 

No premium is asked, and no 
premium apprentices are taken. 

All apprentices are under a 
superintendent, whose sole duties 
are to supervise, teach, promote, 
and advise. The firm maintains 
its own school in the works, and 
all apprentices can attend classes 
free ; books and utensils are pro- 
vided by the firm. Officials of 
the firm take part in the work of 
teaching the apprentices, and in 
general deal with subjects in which 
they are specialists. It is among 
the duties of the superintendent 
to prevent an apprentice from 
‘- drifting ’’ through the works, to 
protect boys from favouritism or 
the opposite in the works, to re- 
port to the firm cases of merit or 
demerit, 

The trades taught are as fol- 
lows :—(1) General machining and 
turning, (2) fitting and erecting, 
(3) tool-making, (4) pattern- 
making, (5) joinery, wheelwrighting and wood-working ; 
(6) moulding, (7) smith’s work, (8) boiler-making. An 
apprentice is placed in one or other of these trades when 
starting, and in general is not transferred to another trade 
during his apprenticeship. But so far as possible he is given 
opportunities of spending a certain portion of his apprentice- 
ship at various classes of work allied to the trade to which he 
becomes attached. 

Apprentices who show by their efforts and natural ability 
that they are likely to become fit for responsible positions 
will be given special opportunities in the higher branches of 
modern works management and administration. 

In conclusion, if may be said that, while every industrious 
apprentice should be able, at the end of his time, to support 
himself as an ordinary workman, his advancement to posi- 
tions of greater responsibility will inevitably depend on the 
success or otherwise of the efforts he makes during his 
apprenticeship to improve his general, as well as his technical, 
education. 





We may add to this that the rates of pay range 
from 53s. per week for a Jad of 15 up to 183. per week at 
the end of the period of training. The amount varies 
with the trade learnt, boiler makers receiving the 


| highest and general machinists the lowest pay. These 
| rates of pay are, however, augmented by a scale of 


inzreases or awards based entirely upon merit. With 
regard to the statement that no premium is asked, we 
should explain that after a lad has passed his three 
months’ probation and been accepted as an apprentice, 
he must either find five pounds—it may be paid by 
weekly instalments—or obtain a sound surety for that 
amount. This sum is returned to him on the comple- 
tion of his indenture, but it is forfeited if he is dismissed 
before the completion of his term. 








Raitway motors have proved highly successful on the 
Great Western Railway, the passengers carried having greatly 
increased. During the last half-year 4,806,000 passengers were 
carried by these vehicles, 





OBITUARY. 


ERNEST GEORGE GEARING. 


We regret to have to announce the death of Mr. 
Ernest George Gearing, which occurred in London on the 
8th inst. Mr. Gearing was on a short visit to the 
metropolis, when he was seized with a sharp attack of 
appendicitis. An operation was performed, but it was 
realised from the beginning that the case was of a very 
serious nature, and that there was very little hope of » 
satisfactory termination. 

Mr. Gearing obtained his first training at Southampton 
in the chief engineer's oflice of the Union Steamship 
Company. Afterwards he was for some years works 
manager of the shipyard of Messrs. James and George 
Thompson, of Clydebank, now merged in the firm of 
John Brown and Co., Limited. While there he super 
intended the building of the City of Paris—now the 
Philadelphia—and the City of New York. In 1892 he 
was offered the post of general manager and secretary 
of the Leeds Forge Company, in which position he 
continued till two years ago, when, on the death of Mr. 
Samson Fox, he became managing director of that firm. 

Mr. Gearing had had considerable experience in marine 
engineering work, and was recognised as an authority 
upon naval engineering and matters connected with 
boiler construction. For his services in various matters 
connected with the Admiralty he was made chief 
engineer officer of the Royal Naval Reserve. 

He did not actively take part in public work, but he 
was widely known as an authority on engineering matters, 
and he was a most successful business man. He was 57 
years of age at the time of his death. 

A curious and melancholy fact has been brought to our 
notice, and that is that within the comparatively short 
space of four years the gentlemen who for ten years con- 
stituted the Board of the Leeds Forge, together with the 
acting secretary during that time—Mr. Gearing—have 
died. Mr. John Scott, C.B., the chairman, died in June, 
1903. In the October of that year, Mr. Samson Fox, who 
was the founder of the works, died; and in 1905 the firm 
lost, by death, the services of Mr. Robert 8. Scott and 
Mr. S. H. Ward. 

Mr. Gearing’s death will be very greatly regretted by a 
large circle of friends. 


EBENEZER LEWIS. 

INTELLIGENCE has just been received in the Cardiff district 
of the death of Mr. Ebenezer Lewis at Weston-super-Mare, 
in his 84th year. He was identified with the early sinkings 
of the Welsh coalfield, notably Bwllfa and the Albion. 


Tue Late Mr. George C, Mackrow.—In our brief 
account of Mr. Mackrow’s career in THe ENGINEER last 
week, we gave E, as the initial letter of Mr. Mackrow’s 
second Christian name. It should have been C. 








AN Orrice ‘‘TICKLER.”—We have received from the Henry 
Wells (il Company, of Salford, Manchester, a handy perpetual 
diary cabinet and office reminder arranged on the card system. It 
is a neat cardboard case containing a number of tab cards 
numbered with the days of the month, and a number of plain cards 
on which engagements and similar memoranda may be noted and 
placed behind tkeir proper number card in the box. We believe 
this useful appliance is known as an office ‘‘ tickler.” 

INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
Section.—A meeting of this body was held on the 15th inst. in 
the electrical lecture theatre of the Technical College, Mr. G. CU, 
Anderson, A.M.I.E.E., presiding. Mr, R. C. Anderson read a 
paper on ‘‘Coal Cutting by Machinery.” Having opened his 
paper with a historical survey of the subject, the author then con- 
sidered the advantages and disadvantages of the main forms of 
plant now in use—the bar, disc, and chain machines, The general 
design of coal-cutting machinery, and the management of such 
machines to obtain most satisfactory working, was then dealt with. 
Illustrating his remarks with many anecdotes and experiences, 
the author compared the electrical coal cutter with its compressed 
air rival, 

British Patent LAW Rerorms.—At the usual fortnightly 
meeting of the Glasgow ‘l'echnical College Scientific Society, held 
in the College on tne 16th inst.—Mr. W. W. Lackie, the presi- 
dent, in the chair—a paper was read by Mr. B. H. 'Thwaite, of 
London, on “‘The State and the Inventor.” The lecturer first 
referred to the indifference of British legislators to the value of 
native inventive talent as a national asset, and maintained that 
the inventiveness of a nation is the true index of its prosperity. 
Judged by this standard, Britain was only third in the race, the 
United States being easily first, and Germany second. The most 
urgent reform in the British patent laws was that the life of a 
patent should depend upon the character of the process or appara- 
tus constituting the invention, and on the cost and time required 
commercially to perfect it. That a patent protection granted for 
the invention of, say, a sleeve link—requiring, at the most, a few 
weeks commercially to perfect it, plus the risk of a few dollars— 
should have the same life period allowed as is granted for a new 
prime mover or revolutionary process, involving the expenditure 
of hundreds of thousands of dollars and untold anxiety, together 
with years of experimenting and further long periods to effect 
its commercial introduction, was absurd and cruelly unjust. It 
was a common thing for an inventor to expend his fortune and 
the best years of his life in perfecting an improvement of great 
value, and then to find by the time a commercial protection had 
been effected that the lite of the patent was pretty well exhausted. 
Possible users frequently preferred to wait till the patent life 
expired rather than pay the inventor a penny of royalty. He pro- 
posed that the life term of a patent should date from the time 
of its commercial utility, and that a period of five years should be 
allowed as the maximum time for effecting such introduction, 
unless in very exceptional circumstances, He also proposed that 
the patent regulations of all the great nations should be made to 
co-ordinate, with a view to the formation of a basis for a new in- 
ternational and standard patent law and regulations. The 
British patent system still constituted a cruel tax on modern 
ingenuity. He proposed that the American system of patent 
taxation should be adopted in this country, 7.c., a distributed tax 
of £15 spread over five or six years, after completion and accept- 
ance of patent te cover a period of seventeen years. The author 
had submitted his proposals to Lord Kelvin, who agreed with him 
in preferring the American seventeen years to our fourteen years 
for the duration of a patent, and the American system of taxation 
to ours, which he thought was too heavy. An interesting discus- 
sion followed, in which Mr. H. A. Mavor, Professor Archibald 
Barr, Messrs, Strathearn, J. D, Mackenzie, and W. W. Lackie, 
the president, took part. 
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RAILWAY MATTERS. 


Tae Great Western Railway Company employs about 
70,000 men. 


Srxty per cent. of the total shareholders in the Great 


Western Raiiway Company hold stock of £500 or less, 


Tue Fishguard service of the Great Western Railway 
continues to grow satisfactorily, both as regards passengers and 
goods, 


Agrancements have been made for the preliminary 
surveys of the projected Burma-Chinese Railway from Momein to 
Talifa, and a party of engineers have left Bhamo to proceed with 
the work, 


We understand that Mr. Clement Mossop, who has been 
goods manager of the Furness Railway for many years, and who 
has been in the service of the company for over fifty years, has 
sent ia his resignation. 

Durine the last six months forty-nine railway 
disasters have occurred in the United States, involving the loss of 
351 lives, and injury to 474 persons. In January alone there 
were:twenty wrecks. These figures are taken from the New 
York Tribune. 


AT a meeting of the Hull and Barnsley Railway 
Board last week, Mr. W. S. Wright was elected chairman -of the 
company in succession to Mr. William Trotter, who desired to be 
relieved from the heavy duties of the chairmanship. Mr. Trotter 
was elected deputy chairman. 


Tue statement of the traffic of the Chicago elevated 
railroads in 1906 shows that the four companies carried a total of 
131,956,282 passengers, an increase of 8,297,997, or 6-28 per cent. 
over the year 1995. The growth of travel is counted as being 
about the normal average for a growing city. 


Art the close of 1903 there were in India 14,477 miles 
of standard, or 5ft. 6in. gauge railways, 11,421 miles of metre or 
3ft. 3§in. gauge, 796 miles of 2ft. bin. gauge, and 262 miles of 
2ft. gauge, o! to public traffic, making a total of 26,956 miles ; 
whilé 1162, 1273, 575 and 113 miles respectively were under con- 
struction and sanetioned. 


Tse Indian Railway Board have sanctioned a survey 
being made by the Barsi Light Railway Company for the proposed 
extension of their railway from Pandharpur to Miraj, a distance of 
about 77 miles. © The control, of the survey has heen placed under 
the Bombay Government. The project includes the bridging of 
the Bhima River at Pandharpur and of the Man River south of 
Sangola. . 

Since January 1st three railways have either chan 
ownership or become merged in one of the larger companies. e 
Dublin, Wicklow and Wexford Railway becomes the Dublin and 
South-Eistern Railway. The Waterloo and ne Peed becomes 
a part of the London and South-Western Railway. And the 
Laneashire, Derbyshire and East Coast Railway becomes part of 
the Great Central Railway. 

Tse East Indian Railway Company announces that 
Lieut.-General Sir Richard Strachey, R.E., having resigned the 
office of chairman of directors, Mr. Bazett Wetenhall Colvin, the 
deputy chairman, has been appointed in his place. General Sir 
Edward Williams, R.E., has also been appointed deputy-chair- 
man, of the company in the place of Mr. Colvin. Sir Richard 
Strachey will retain his seat on the board. 


A New Yor« telegram through Laffan’s Agency says 
that, Mr. A, H. Stanley, manager of the street railway depart- 
ment of the New Jersey Public Service Corporation, has resigned 
that position in order to take over the management of the Under- 
ground Electric Railways Com of London. Mr. Stanley says 
that Messrs. Speyer, of New York, and the Old Colony Trust, of 
Boston, are interested in the London company. 


A LIMIT on passenger train speeds has been set by the 
management of the Chicago, Burlington and Quincy Railway in a 
recent order forbidding excessive speeds in making up time or 
maintaining schedules, it having been decided that the safety and 
comfort of the passengers are more important than making time. 
As a guide to sngineers, ee indicators have been placed on all 
passenger locomotives, and instructions issued ordering that time 
of stops at stations be reduced to a minimum. 


Tus effect of the recent heavy snowfall in Switzerland, 
states the Railway. Times, was entirely to derange the train 
service. Two crowded expresses from Paris to Milan were blocked 
for two days in the Jura Mountains, near the frontier. Four 
locomotives, with snow-ploughs, failed to reach them, and the 
aa suffered grea tly from cold end hunger. The Munich- 

rhe express was blocked near the frontier, and many travellers 
were stranded between Lausanne and Pontarlier. 


Waar is probably the longest 2ft. gauge railroad in the 
world has been constru in German South-west Africa from the 
Atlantic at Swakopmund—about 21 south latitude—north- 
east 358 miles to Tsumeb. It is known as the Otavi Railroad, 
Otavi being an important mining district about 150 miles from the 
coast. Tsumeb, the new terminus, has mines so important that 
an aqueduct 14 miles long has beea built to bring water to them. 
The Arthur Koppel firm built the road, which was opened for 
traffic November 12th. 


TE projected new lines intended to link up the 
Midland, Great Central, &c., joint line from the Langleton district 
to the Rotherham and Masborough will shortly be proceeded with, 
tenders having just been invited. The railways are the joint 
undertaking of the Great Central, Midland, and Hull and Barnsley 
Companies, and are designed to serve the rich colliery district 
through which they will run, viz., Dinnington and Langleton, 
Brampton, Thurcroft, Bramley, and Ravenfield. The new lines 
will serve as important feeders to the parent lines, and the various 
places they serve. 


Last week Mr. H. Prichard, late superintendent of the 
parcels department of the London and North-Western Railway, 
whe recently retired upon the superannuation fund under the 
age limit after forty-six years’ service with the company, was 
the guest of a number of the principal officers of the company, who 
assembled at Euston Station in order to take leave of this popular 
and high-esteemed official. In a few kindly and sympathetic 
words Mr. Robert Turnbull, superintendent of the line, presented 
Mr. Prichard with a handsome gold watch and match-box, and 
a gold curb bracelet for Mrs. Prichard, subscribed for by his 
brother officers as a memento of his long connection with them, 
and in so doing bore testimony to the sterling qualities and 
general popularity among all classes of the service. 


AN application is being made by the Portsdown and 
Horndean light railway to the Light Rai!way Commissioners for 
powers to extend the railway through the village of Horndean. 
The latter is on the main London-Guildford-Portsmouth road, one 
of the most important traffic highways in the country, and the 
Motor Union is taking steps to ensure that the safety of the public 
and the convenience of traffic will not be further interfered with. 
It has been reported to the Union that the proposed extension 
will cause very great inconvenience and danger, especially at the 
right angle turning in Horndean, where there are generally 
many people standing about, and where the rails will have 
to have a very wide groove toallew for the necessary turning. The 
Union is in communication with the local authorities in regard to 
the matter, 





NOTES AND MEMORANDA. 


NEARLY one-fourth of the area of British India is 
covered with forest areas under departmental control, 


_, Pus. monthly approximate traffic return ofthe Man- 
chester Ship Canal for January shows that the receipts were 
£39,696, an increase of £3540. 


Tue Bureau of Navigation at Washington reports 
that for the calendar year 1906 the vessels built in America and 
registered numbered 1045 of 393 291 gross tons; for 1905, 1054 
of 306,563 gross tons; for 1904, 1065, of 265.104 gross tons; for 
1903, 1159, of 361,970 gross tons; and for 1902, 1262, of 429,327 
gross tons. 


AsBEsTos is mined in open pits, similar to stone 
quarries, and although it is found in all parts of the world, the 
mines in Quebee are the most famous, yielding about 85 per cent. 
of the world’s supply of chrysotile. In 1879 the output of the 
Quebec mines was 300 tons, which has steadily increased year by 
year to 50,000 tons in 1905. 


Tr is said that a scheme is in progress for supplying 
the ancient Spanish town of Seville with electric power from El 
Carchado, 80 miles away. Three 1500 h.p. turbines running at 
400 revolutions per minute are to drive generators operating at 
5000 volts. Transmission is to be at 50,000 volts, after which the 
current will be stepped down to 3500. The plant will be on the 
three-phase system at 40 cycles, 


An Indian paper reports an interesting use of unde- 
naturised alcohol for motor car propulsion. It appears that the 
Shah of Persia bought an expensive motor car which was met by 
his Majesty at Teheran. The car was unpacked and its royal 
owner was anxious to have a trial run at once, but unfortunately 
there was no petrol available. The difficulty is said to have been 
overcome by the use of old cognac worth about £2 per bottle. 


Ir was in the latter part of 1903 that Sir John Murray 
made a series of experiments to determine the temperature of 
Loch Ness, The thermometer was immersed to a depth of 200ft., 
and the temperature was recorded on an instrument at a distance 
of 1200ft. from the thermometer. The thermometer was attached 
to a cable wound on a drum, which was fixed to the deck of a boat 
moored in the loch, and the cable was connected to the shore cable 
by an elaborate mercury cup. 


Muc# difficulty is generally experienced in getting 
paint to adhere firmly to galvanised iron, and various experiments 
have. been made in order to find a way of avoiding this trouble. 
The United States Government have adopted a mode of procedure 
which; acegrding to the Jron Age, seems to give satisfactory results. 
The specifications call for the use of vinegar in washing the surface 
before painting. This roughens or corrodes the surface, and gives 
the paint much better adhesion. 


THERE were 26,792,687 gallons of petroleum spirit 
im into this country in 1906, compared with 18,658,390 
ga'lons in 1905, and 11,972,450 gallons in 1904. Although the 
American supply in 1905 was double that of 1904, namely, 
10,400,000 gallons, the quantity fell to less than 8,000,000 gallons 
in 1906. On the other hand, the quantity imported from Sumatra 
and East Indies, except Borneo, has grown from 4,000.000 to 
13,000,000 gallons, and from Borneo alone there came 2,390,000 
gallons. 

In L’Industrie Frigorifique M. Ch. Tellier has a note 
on explosives and refrigeration, prompted by the terrible explosion 
at Montfaucon, France. He recalls the heat of August, and 


MISCELLANEA. 


A GREAT new harbour is to be constructed at Rotterdam 
at a cost of £350,000, for which the municipal authorities are issu- 
ing a loan, 


Tae French Municipal Council has rejected a pro- 
position to admit of 10 per cent. of water gas in the future illu- 
minant of tle metropolis. 


Tue Local Government Board have sanctioned the 
borrowing by the Brighton Town Council of £21,200 for various 
purposes in connection with the electricity undertaking. 


Tae success of the lounge fitted on the Cunarders 
Caronia and Carmania has been such that the Cunard Company 
has decided to equip the Campania and Lucania with a similar 
room. 


Toe Army and Navy Journal considers that, from 
every point of view, whether mechanical or fi ial, the argument 
stands in favour of placing the Panama Canal in the hands of the 
Engineer Corps of the United States Army. 


THERE are now twenty entries for the Automobile 
Club’s international tourist trophy race and five for the inter. 
national heavy touring car race. Several continental firms have 
Poa direct to the secretary asking for information concerning 
the race. 


Tue United States Senate Committee on Naval Affairs 
have authorised a favourable report on the Naval Appropriation 
Bill, which includes £600,000 for increasing of armament and new 
battleships, making in all an expenditure of £2,400,000. The pro- 
= for two battleships of the Dreadnought type remains in the 

ill. 

Tue Electricity Committee of the Bath Corporation on 
Monday imously recom Jed that the Council should accept 
an offer of the Somerset and District Power Company to purchase 
the electric light works of the city, which the Corporation acquired 
from 2 company fifteen years ago. The Somerset company will 
give about £200,000 for the concern. 


In a lecture to the Paris Academy of Medicine, Pro- 
fessor Dr. Gréhant stated that water gas is seven times more 
poisonous than ordinary lighting gas. In presence of the recent 
fire-damp explosions at Liévin in the North of France, and Saar- 
bruck in Germany, he advised that samples of the air in the under- 
ground workings be taken both day and night, and be analysed 
regularly. 

At a meeting of the Staffordshire County Council this 
week approval was given to a suggestion that the revenue derived 
from the taxation of motor cars should be devoted to the improve- 
ment of the roads, that a special penalty should be imposed for 
being drunk in charge of a motor car, and that the taxes upon 
motor cars should be increased and raised by means of a consoli- 
dated scale of duties. 


Tae London Fire Brigade has just had its appliances 
increased by the addition of two chemical extension ladders, 
similar to one which has been stationed at the Southwark head- 
quarters for some time past. The ladders extend automatically 
to a height of over 80ft., and can be worked at any angle, and 
in any direction. The propelling force is carbolic acid gas, con- 
tained in cylinders at the base of the ladders. 

Tue Boletin Oficial of Argentina of 29th December 
contains a copy of a law establishing a permanent commission to 
be charged with the purchase of all materials and articles of ordi- 
nary ption needed by the various branches of the Ministry 











observes that, whilst the explosion occurred on 16th Sep 5 
heat takes a considerable time to penetrate several yards of earth, 
such as covered the powder magazine of Montfaucon. M. Tellier 
sees no difficulty in keeping the temperature of powder magazines 
down to from 46 deg. Fah. to 50 deg. Fah. with apparatus now 
available, and thus obviating grave disasters. 


Figures were recently given in Motor Traction with 
regard to the running of the Milnes-Daimler motor mail vans which 
the firm of Tilling’s is running by contract with the General Post- 
office. The figures show that the Brighton mail van service, 
covering a period of nineteen months, three weeks, gives a record 
of :—Possible number of journeys, 1008 = 59,976 miles; actual 
number of journeys, 1006 = 59,857 miles ; lost number of journeys, 
2 = 119, showing that only -198 per cent. of the total mileage was 
lost, or less than one mile in every 500, 


Waat is claimed to be the largest straightenine machine 
ever built was recently described in the Jron Age. This machine 
is made to straighten all sizes of I beams and channels up to 24in. 
and all dimensions of angles up to 10in. by 10in. by lfin. The 
rolls of this. machine are nearly 20in. in diameter and 42sin. long. 
The machine is geared for two changes of speed, obtained through 
a double clutch operated by a lever, and weighs over 60 tons, It 
measures about 13ft. high by 164ft. long, by 18ft. wide over all, 
and it was built for a firm in Philadelphia. 


Tue Association of Italian Manufacturers for the 
Prevention of Accidents in Factories is offering a gold medal and 
8000 lire for a system to eliminate the danger of contact between 
the primary and secondary circuits of alternate-current trans- 
formers. A gold medal and 1000 lire are also offered for a hand 
crane’or winch wherein the danger by the rotation of the handles 
by the descending load is avoided. The appliances are to be sub- 
mitted before July 3lst, 1908. Further information may be 
obtained from the Director of the Association. 


Comparisons between the outputs of projectiles from 
motor-driven and belt-driven lathes show an advantage of 47 per 
cent. in favour of the former, says the Jron Age. At the works of 
the Firth-Sterling Steel Company the turning on a 6in. projectile 
required 16 minutes with the motor-driven lathe and 22 minutes 
for the other, an increase of 38 per cent. Similarly, for a 7in. pro- 
jectile the time of turning was respectively 19 minutes and 29 
minutes, an increase of 53 per cent. With the 8in. projectiles the 
time was reduced from 35 minutes to 24 minutes, an increase of 
46 per cent, 


A REPRESENTATIVE of a French paper has seen at St. 
Cyr M. Santos Dumont’s new aéroplane. The machine, he says, 
resembles M. Dumont’s last aéroplane in outward appearance, but 
many important alterations have been made. The arms are of 
pliable wood, and are fixed in the form of a V at an angle of 8 deg., 
and over them are stretched two pieces of cloth which, from the 
shape of the framework, form two gigantic box-kites about 43ft. 
across. In the middle of one of these is placed the motor, which 
works a two-bladed screw of aluminium 6$ft. in diameter, in front. 
The rudder, which isin the rear of the aéronaut’s seat, will weigh 
about 60Ib. less than that of the machine with which M. Santos 
Dumont won the Archdeacon Cup. 


Tue foreign trade of Japan during 1906 totalled 84 
tmillions sterling, in round numbers, against 81 millions in 1905, 
the increase thus being 3-7 per cent. approximately. For the first 
time during a period of eleven consecutive years the balance 
turned in Japan’s favour. In 1906 she exported commodities to 
the nominal value of 42} millions sterling, against a corresponding 
figure of 32 millions in 1905, the increase being 10} millions, while 
her imports decreased from 48-8 millions in 1905 to 41-8 millions 
in 1906, a diminution of seven millions. Altogether, therefore, 
there was a shifting of the balance to the extent of 17} millions 
as between the two years, while, if 1906 alone be considered, the 
exports are found to have exceeded the imports by nearly half a 
million sterling. 





of Pablic Works. The Under Secretary for Public Works is to be 
President of the Commission, the other members being the 
Directors-General of Architecture and Irrigation, the Inspector- 
General of Roads and Bridges and Hydraulic Works, and tho 
Assistant Accountant-General. 


Wits reference to the notice on page 106 of the 
Board of Trade Journal of 18th October last, the Review of the 
River Plate, Buenos Ayres, announces that the plans and estimates 
for the construction of acanal between Buenos Ayresand La Plata 
have been received by the Minister of Public Works. The 
estimated cost of the work is 26,471,000 dols. gold (£5,294,200), 
The cost of maintenance is estimated at 1,688,260 dols. gold a year, 
and the revenue at 1,800,000 dols., so that there would be a pro- 
bable balance of 111,740 dols. 


Tue directors of the Sheffield Gas Company, in their 
report for the half-year ended December 31st, announced a further 
reduction of 1d. per 1000 cubic feet in the prive of gas, to take 
effect from the reading of the meter indices for the March account. 
The company’s charges will then be Is 4d., ls. 2d., and 1s. per 
1000 cubic feet, according to consumption, and 1s. per 1000 cubic 
feet for gas used for power. The reduction amounts to about 6 per 
cent. to the ordinary consumers, and 8 per cent. on the gas sup- 
plied to the Corporation for public lighting and the use of gas 
engines, 

Tue regulations for the Automobile Club’s commercial 
vehicle trials are now receiving the consideration of a Joint Com- 
mittee composed of representatives of the club, the Society of 
Motor Manufacturers and Traders, and the Motor Van, Wagon, 
and Omnibus Users’ Association. It is proposed that the trials 
should begin in September next, and continue for about a month, 
touching at all the chief commercial centres of England, and, 
perhaps, reaching Scotland. These trials should sufficiently 
demonstrate the advantages of mechanical haulage over horse 
haulage for the transport of freight. 


A SYNDICATE is in negotiation with the Southport 
Corporation with a view to forming a lagoon on the shore side of 
the marine lake. In the event of terms bing arranged, the Cor- 
poration are to construct the sea wall for the lagoon and roughly 
to make the island, for which work the estimate is £12,000. On 
this expenditure a payment of 5 per cent. is offered to the Crvora- 
tion, and the latter would, in addition, derive the benofit of the 
rating of the lagoon, the value of the advertising, besides tha 
possible income from the supply of electricity. The Council is 
asked to give up control of the site for fifty years. 


Tae Motor Union has decided to take action in the 
case of the tolls imposed at the Langstone Bridge, Havant. The 
lessee, it is alleged, has been charging excessive tolls for motor cars 
crossing the bridge. This bridge is the only means of road com- 
munication between Hayling Island and the mainland, and the 
matter is, therefore, of importance to motorists travelling to and 
from the island. The bridge is leased from the London, Brighton, 
and South Coast Railway, and it is alleged that, with the consent 
of the railway company, the lessee raised the charges for motor 
cars, though under the Bridge Act he was not entitled to do so. 
The charge is now 1s., iacluding return, whereas it was formerly 6d. 


Tue Holborn Borough Council intends to oppose by 
petition the Metropoliian Water Board’s Bill providing for a 
uniform scale of charges applicable throughout their limits of 
supply. In the opinion of the Law and Parliamentary Committee, 
even if the percentage should be uniform, the charge for water 
would be different, owing to the rateable values in every borough 
varying according to the locality and the ideas of the rating 
authorities. Outside the county boundaries it is not incumbent 
upon the assessment comnittee to make periodically new valuation 
lists, and in many parishes the valuations are far lower than they 
would be were this not so. Owing to this fact, says the committee, 
many persons outside the county area would pay a less rate for 
their water than those within the boundary. 
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REPLIES. 


C. W. (Gloucester).—We do not know the thickness of the metal in the 
body of the valve you refer to. 

L. M. R. (Glasgow).—We believe the Antoinette Motor—Adams Manu- 
facturing Company, of 147, Queen Victoria-street—is the lightest made. 
It weighs but little over 2 lb. per horse-power. We cannot give you 
the price. 

W. J. G. (Eastbourne).—A description of a system of railway signalling 
in which the position of the signals is shown in the cab by means of 
red and white lights was given in the issue of Tae ENcrInEer of 
February 13th, 1903, page 176. 

Powrr Factor.—You might first of all try ‘‘The Inventors’ Guide to 
Patent Law and the New Practice,” by Jams Roberts, published by. 
John Murray, price 1s. If this does not go far enough into detail for 
you apply to us again and we shall be pleased to advise you further in 
the matter. 

H. B. B. (Bastings).—It is generally possible to buy the volumes of the 
proceedings of most of the engineering societies, but you cannot obtain 
copies of the papers, except through a member, before they have heen 
dealt with. No doubt if you wrote to the Secretary of the Institution 
you could obtain a copy. 

E. A. M. (Exmouth).-—Tsking your mean pressures as correct, since, as you 
have given no scale, we are unable to check them, your answer is quite 
right. It ie, however, usual to multiply by the number of revolutions 
only, not by twice the number, in each case, and then add the results 
of the two cards together. The answer is, of course, the same. The 
diagrams are obviously very indifferent for an engine running at such 
a low speed, but it appears to be much underloaded. 








MEETINGS NEXT WEEK. 





Untversiry or Lonpon.— Monday, February 25th, at 8 p.m., at South 
Kensington. Paper, “‘ Palaces and Houses of the Romans,” by Mr. 
Banister Fletcher. ‘ 

Tue ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday, 
February 25th, at 7.45 p.m., at the Royal College of Science, Stephen’s 
Green, Dublin. Ordinary general meeting. Discussion on Paper, 


** Practice. 
Socrery or Arts.—Monday, February 25th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘ Re 16) .” 





by F. Hamilton Jackson. Wednesday, February 27th, at8 p.m. Ordinary 
meeting. ‘‘ Modern Typewriters and Accessories,” by Arthur E. Morton, 
Examiner in Typewriting to the Society of Arts. 

Tue InsTirUTION OF MECHANICAL ENGINEERS.—Friday, March Ist, at 
&p.m., in the Institution House, Storey’s Gate, St. James’s Park, 8.W. 
Extra meeting Discussion, ‘‘The Eighth Report tothe Alloys Research 
Committee on the Properties of Alloys of Aluminium and Vopper,” by 
Professor H. C. H. Carpenter, M.A., Ph.D., and Mr. C. A. Edwards. 

Tae Institution or Crvit Enctyeers.—Tuesday, February 26th, at 
8p m., at Great George-street, Westminster, 8.W. Ordinary meeting. 
Paper, ‘‘On the Limits of Thermal Efficiency in Internal Combustion 
Motors,” by Dugald Clerk, M. Inst. C.E. Wednesday, February 27th, at 
2.30 p.m. Students’ Visit to the Locomotive Works of the London and 
South-Western Railway, Nine Elms, 8S W. 








DEATHS. 

On the 1th inst.. at 50, St. James’s-road, Tunbridge Wells, WALTER 
Wiis, A.K.C., A.M.1LC.E., late of the West Middlesex Waterworks 
Company, aged 62 years. 

On the 18th inst., at Clutha, Culverden-park, Tunbridge Wells, Joun 
Tuomeon, Assoc. Inst. C.E., formerly of Victoria-street, Westminster, in 
his 9]st year. ; 
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PUBLISHER'S NOTICES. 





*,” With this week's number is issued as a Supplement a Two-page 
Drawing of a Four-cylinder Non-compound Express Locomotive, 
(Freat. Western Railway. ~Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notefy the fact should they not receive it. 





** 
* 


If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of. the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, can be vemedied by obtaining the paper.direct from 
this office. 
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The Rating of ailways. 


Tue past half year has witnessed a noteworthy 
reduction in the amounts of the local rates paid by 
several of the principal railway companies, although 
when the total decreases are deducted from the 
total increases which have been made in some 
cases, the final gain has not been very considerable, 
having regard to the aggregate sum contributed by 
the railways towards local taxation every year. It 
was stated some time ago, in connection with the 
appeal of the Lancashire and Yorkshire Railway 
against the Assessment Committee of Salford 
Union, that the rateable value of the railways in 
England and Wales amounted to £16,000,000. How- 
ever this may be, it is desirable to obtain trustworthy 
informaticn on the subject, and it was for this 
purpose that Lord Balfour, in the House of Lords, 
in the session of 1906, moved for a return showing 
the rateable value of railways, including stations 
and depots, for each union in England and Wales 
in 1899 and 1906. On that occasion the noble lord 
stated that the railway companies contributed 
nearly £5,000,000 towards local taxation in 1905, 
and that the increase had been specially rapid in 
the past few years, the augmentation having been 
from a quarter of a million sterling to three hundred 
thousand pounds per annum. Lord Balfour, while 
admitting that some portion of the advance was 
due to the extension of railways, remarked that the 
increase was alarming to those who are interested 
in railway property, and it was, therefore, desirable 
that the full facts should be made known. The 
motion for the preparation of a detailed return was 
agreed to, but it does not appear that the document 
has yet been published as .a Parliamentary paper. 





This is not of importance for the present moment. 
What is of consequence is the material changes 
which have taken place in the amounts paid as 
rates and taxes in the past half year, and in con- 
sidering the question it hes to be remembered that 
the period covered forms part of the term included 
in the recent quinquennial revaluation. 

The alterations in favour of the railways have 
been brought about partly by appeals against assess- 
ments and partly by means of negotiations with 
the assessment authorities in some cases, and it is 
also correct to say that a reduction in the poundage 
has contributed slightly towards the improvement 
in some cases. As far as can be ascertained, the 
South-Eastern and Chatham and Dover Railways 
occupy the leading position from the standpoint 
of the amount of the decrease in rates for the half- 
year, seeing that an economy of £11,500 has been 
realised under this heading. Although this is a 
gratifying result, the diminution would be all the 
more satisfactory were it not due to a reduction in 
the rating by London boroughs owing to the serious 
loss of traffic through the competition of electric 
tramways and motor omnibuses. The North- 
Eastern Railway takes the second place with a 
decrease of £10,000 for the half-year, and the North 
London Railway comes third with a reduction of 
£5600, a result which has been secured by obtaining 
lower assessments. Next to these ranks the Great 
Northern Railway, which has effected an economy 
of £4000 ; the Great Eastern and the London and 
South-Western Railways have secured a diminu- 
tion of £3000 each; the Lancashire and Yorkshire, 
£2500, and the London, Brighton, and South 
Coast Railway, £2400 less than in the corre- 
sponding half-year; and the London and North- 
Western Railway a reduction of £1000 for the half- 
year. The remarkable fact in connection with these 
economies is that they represent decreases in rates 
in several instances for the first time for a number 
of years, one case actually going back sixteen years 
for a similar event. As compared with these fairly 
favourable conditions has to be set an increase in the 
rates paid by the Great Western Railway of no less 
than £11,600 in the half-year, of £4000 in the case 
of the Midland Railway, notwithstanding successful 
appeals, of £1500 in that of the Metropolitan 
District Railway, and of £1400 in that of the 
Central London Railway. The augmentation in 
respect of the Great Western Railway is extra- 
ordinary, as 60 per cent. of the increase was due to 
a rise in the poundage of the rates. At Swindon 
alone, where municipal tramways are in operation, 
the company was called upon to pay an additional 
sum of £3000 in rates in order to assist in 
providing compensation, owing to an accident on 
the tramways. Yet the company, as the chair- 
man recently pointed out, has not a single vote in 
connection with local rating. 

The satisfaction manifested at the recent meet- 
ings of most of the railway companies, on account 
of the success attending some of the efforts put 
forth for the purpose of obtaining a revaluation of 
railway property, is, doubtless, specially explained, 
not so much by the actual sum representing the 
reduction in each individual case, as by the fact 
that the burdens of local taxation in these instances 
have been lightened for the first time within recent 
years. Yet the total amount in question is not 
very considerable when compared with the aggre- 
gate sum paid for local taxation annually by the 
railways already mentioned, and which is approxi- 
mately £4,000,000. On the one hand, the railways 
cited have benefited by a reduction of £43,000 for- 
the half-year; but as the increases in the other 
cases amounted to £18,500, we merely have a 
shrinkage of £24,500 for the most important rail- 
ways in the country. The gratification expressed 
at the lightening of the imposts upon the railways 
may also to some extent beexplained by reason of the 
fact that higher sums have not had to be paid away in 
this manner. Indeed, so accustomed are railway 
shareholders and others to hear the ery of higher 
rates, that the present isa pleasant change. Never- 
theless, it should not be allowed to obscure future 
possibilities of a reaction. Assessments are in 
many cases still considered to be too high, and there 
is a disposition on the part of some of the com- 
panies still to appeal against them. But this in no 
way affects the question of the poundage, which 
can be raised or lowered at the will of the local 
authorities, or of the majorities controlling them 
for the time being, and it is to be feared that the 
poundages will have an upward tendency in many 
cases in the future. The reductions which have 
been made in this respect in recent months have 
largely been made for electioneering purposes, and 
now that the elections are over, it is possible that 
the poundages will rise again on account of the 
necessity for meeting the debts of spendthrift 
municipal councils and other local bodies, which 
have been incurred by embarking upon speculative 
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trading undertakings and other schemes at the 
expense of the ratepayers. It will only be possible 
to look for any permanent relief when the liabilities 
in these directions have been practically cleared off, 
although the arrival of any such period seems to be 
entirely beyond the range of prophecy. 


An Ipish-Canadian Steamship Line. 


Wirtntn the last few days a proposal ha3 been 
made public for the establishment of an Atlantic 
service between Galway and Canada. What port 
in Canada has not been stated. Very fast steamers 
are to be used, and the trip is to be made in three 
days and a-half. The scheme has several attractive 
features, and deserves consideration ; but there are 
difficulties in the way which seem to have escaped 
the. attention of the promoters. The most 
important is the awkward fact that there is no 
suitable accommodation for ocean steamships at 
Galway. ._We do not refer now to the absence of 
docks, but to the circumstance that sunken rocks 
render the navigation of the harbour dangerous 
and difficult. Galway Bay is anything but 
the ideal anchorage it has been made to appear 
on paper. All its dangers would be aggravated 
for the huge ships essential to the conduct 
of the traffic. The scheme is a revival of one 
brought forward by the late John Orrell Lever just 
fifty years ago, and much favoured by the people of 
Treland, who, however, curiously enough, declined 
to put any money into it. We gather from 
speeches made at the time that an idea prevailed 
that Ireland stood in the way between Liverpool 
and New York. The fact that the latter city lies 
about a thousand miles south of Liverpool, or, say, 
in the latitude of Madrid, was quite overlooked. 
The run down the Irish Channel is, indeed, nearly the 
shortest that a ship could take. From Halifax to 
Liverpool the distance is about 2480 miles. About 
200 miles would be saved on the Galway route. In 
1857 there was no submarine cable; the Atlantic 
greyhound had yet to be built; and the suggestion 
that much time might be saved on the voyage to 
northern ports like Halifax or Quebec was sufficiently 
attractive, backed up, as it was, by a strong cry of 
“ Justice for Ireland,” to induce the Government of 
the day to promise a subsidy of, we believe, about 
£3000 per round trip. Mails were to be carried ; 
but the promises made by Mr. Lever and his friends 
amounted to a statement that telegraphic messages 
would be conveyed from the United Kingdom to 
North America in six days. The messages would 
be sent to Galway, taken on board, delivered at the 
other side, and sent from the port of arrival to their 
destination. This would have been a distinct 
advance on anything then done. 

Tt was not until 1859 that any attempt was made 
to run the trips. The scheme was managed by 
men who had actually no experience whatever of 
the working of steam or any other ships. They 
ordered four paddle steamers, of something less 
than 3000 tons, to run at 17-5 ‘knots, on an esti- 
mated consumption of 100 tons a day—a result 
quite impossible of attainment with the machinery 
then in use. The first steamer tried made only 
13 knots. None of them arrived in contract time, 
and, to comply with the Government conditions, the 
Royal Mail boat Parana was chartered. She had 
been laid up, and was sent round to Galway in a 
hurry. Some rivets were found to be leaking in one 
of the smoke-boxes, and the caulker drove his 
hammer through the plate. Patching was done 
sufficient to enable the boilers to carry the 10lb. 
pressure at which they usually worked, and she 
sailed from Galway on June 27th, 1860, and got to 
St. John’s in 7 days 13 hours, and New York in 
11 days 172 hours. When she rolled in a sea way, 
the gudgeons of her side levers got hot, and caused 
delay. None of the other ships did any good. The 
Connaught was wrecked, the Hibernia was so 
strained in coming round from the Tyne in a gale 
that she never attempted the Atlantic trip. We 
do not know what was the end of the Columbia, 
the fourth ship. Then, in 1861, the company pur- 
chased the Adriatic—a ship which had a good deal 
of power. She ran from Galway to St. John’s in 
six days, and made the return trip in somewhat less 
time. She had very peculiar engines fitted with 
poppet valves, worked by cams. Owing to some 
defect in the arrangement of the condenser, it 
was very difficult to. start the engines, and the 
story goes that, on a trip made before the 
Lever Company chartered her, the engineer 
fiatly refused to stop her at Plymouth to land 
mails, because he was certain he could not 
start his engines again in less than halfaday. In 
the end she split a cylinder and killed one man, 
besides injuring others. This brought the whole 
enterprise to an end. The Government lost about 
£15,000, and the company £150,000. 

The new scheme contemplates, of course, the use 





of steamships of the highest modern class, and so 
far might well be successful. It is very doubtful, 
however, if English or Scotch passengers would 
care to exchange the luxuries of the modern floating 
hotel for a trip across the Irish Channel, and then 
from one side of Ireland to the other. Cargo is, of 
course, hardly in question. But it may be said 
with absolute certainty that a very large outlay 
will be required to convert Galway Harbour into a 
place suitable for the use of large ocean steamers. 
No suitable docks or quays exist. Passengers would 
have to be landed and go on board intenders. Itis 
quite possible that in the future enterprise may con- 
vert Galway into a flourishing seaport, but the time 
is certainly not yet. 


The Motor Omnibus. 


Muc# has been written recently on the subject 
of the self-propelled omnibus, its advantages, dis- 
advantages, and how it should be operated. London 
has now over.850 of these vehicles on the road, and 
it must be admitted by the most biassed critic that 
there has of late been a marked improvement in 
their working. The smoky exhaust which a few 
months ago was all-pervading has now ceased to 
exist to any considerable extent, while the noise of 
grinding gears and rattling bonnets has been greatly 
modified.. Although the motor omnibus engineer 
has to be congratulated on these improvements, 
which came none too soon, Londoners have to 
thank the Chief Commissioner of the Metropolitan 
Police for the firm stand which was taken by Great 
Scotland Yard in refusing to license defective 
omnibuses. We are well aware that this severe 
discipline was not effected without hardships to 
many motor vehicle builders, but it was admitted 
by the representative of, perhaps, the largest 
firm of motor vehicle builders on Monday night, 
in the course of the discussion,on Mr. Worby 
Beaumont’s paper before the Society of Motor 
Omnibus Engineers, that the industry owed a great 
deal to Sir Edward Henry for the stand he had 
taken in the matter. 

In his paper Mr. Beaumont referred to 
the predominance of the internal combustion 
engine for omnibus work. It appears that 
of the total number of omnibuses running in 
London, only about 5 per cent. are at present 
steam omnibuses, ard the various companies are 
adding rapidly to the numbers they already possess 
of the petrol-motor omnibuses. There is, pro- 
bably, some explanation for this besides the 
difficulty of obtaining steam vehicles more rapidly. 


If the steam vehicle had only the steam engine, it- 


would be perfect ; but, having a steam generator 
and steam pipes, and steam fittings, feed pumps, 
feed-water pipes and regulators, all under the 
highest pressure available on the engine pistons, it 
is not yet as perfect as might be expected. The 
motor omnibus problem, as Mr. Beaumont remarks, 
is a road problem, and as it is not possible to wait 
for such road improvements as are inevitable, 
the development of the public service vehicle 
must be considered with reference to the 
conditions imposed with existing road surfaces. 
With this end he considers that it is rather a ques- 
tion of the methods and practices of usage of the 
omnibuses. High speeds are the bane of the motor 
omnibus, and there are few roads ia and about the 
metropolis where speeds of 12 miles an hour can be 
indulged in by a vehicle weighing 5 tons on solid 
rubber tires without courting disaster to the 
machine. Mr. Beaumont considers high speeds 
unnecessary, uneconomical, and suicidal, and sug- 
gests that it would be good policy so to arrange 
the engine and gear of a motor omnibus that the 
driver could not, under any circumstances for 
London use, exceed approximately 12 miles per 
hour. The gearing would also have to be so arranged 
that he could, under the conditions of running in traffic, 
maintain a high averagespeed, sothatlittle time would 
be loston such hills as are mostly met within London. 
Nor are high speeds the only source of trouble. 
Many of the vehicles in London cover 120 miles per 
day, which involves working for sixteen or seventeen 
hours consecutively. Such « long working day 
leaves but few hours during the darkest period of 
the night for inspection and overhaul. In these 
few hours “ a four-cylinder gas engine, with its gas 
producer or equivalent, its water cooler and air 
draught, water pump, water-circulating system, its 
magneto and electro-ignition apparatus, its lubri- 
cating system, and all its fixings, a driving clutch 
and its connections, a transmission shaft and its 
bearings, a change-speed gear box with all its gear 
box bearings, lubricators, fixings, change-speed lever 
connections, proreller shaft, and universal 
joints, and the final driving gear, and other 
sundry details, require to be carefully inspected and 
adjusted.”” No wonder troubles occur on the road. 
Mr, Beaumont did not venture into the regions 











of prophecy beyond suggesting the use of smaller 
single-deck vehicles. He threw out hints which 
might be acted upon, however, with regard to 
simplifying the chassis construction, to enable 
closer inspection to be made, and the parts to be 
replaced, with comparative ease. ‘In this wa 
defects in the various vital parts could be detected 
before the inevitable breakdown occurs on the road, 
With regard to the employment of the smaller 
motor omnibuses, the opinion of the omnibus com. 
panies seems to be decidedly against their use ag 
profit-earning vehicles. 

On the whole, we feel sure that Mr. Beau. 
mont’s arguments for the improved working of 
motor omnibus services are sound. Metal- 
lurgists and engineers with experience of the 
action of vibration on the structure of metals can- 
not be surprised at the motor engineer's troubles, 
There are defective roads in London—probably the 
best-paved city in this kingdom—over which motor 
omnibuses are being urged at ridiculously high 
speeds. The wonder is that disaster does not 
attend the use of these high speeds more often, 
The cost of working this class of vehicle, by the 
way, does not seem likely to diminish so long ag 
petrol holds the field as a fuel. When the old 
contracts for fuel have expired, perhaps inventors 
will come forward with efficient apparatus for car- 
buretting heavier fuels. 


Electro-chemical Procesces and Central Staticrs 


THE business side of the development of electric 
light and power undertakings is at present attracting 
much attention in this country, and numercus 
papers dealing with the subject have been read 
before the local sections of the Institution of Elec- 
trical Engineers. Two papers read recently in 
America, upon “Electro-chemical Processes as 
Central Station Load Equalisers,’ by Messrs. 
Sperry and Russell, deserve attention by English 
electrical engineers, since they contain suggestions 
that may prove useful to station managers in this 
country. Mr. Sperry’s paper was presented at the 
ninth general meeting of the American Electro- 
chemical Society, and discussed the costs aspects 
of the subject. From inquiries made in a number 
of American cities he had found that the station 
managers were willing to quote rates for supply 
during the periods of light load which compared 
favourably with the costs of electricity derived from 
water-power. The rates quoted by Mr. Sperry 
varied from -28 cent-eto -41 cent per kilowatt-bour, 
equivalent to from 18:00 dols. to 26°50 dols. per 
electrical horse-power year. Where such low rates 
were quoted, however, the station engineers generally 
reserved to themselves the right to cut off the supply 
current whenever they deemed it necessary, and re- 
fused to guarantee the supply for any definite or 
fixed period of the twenty-four hours. These rates 
are sufficiently low to attract electro-chemists and 
electro-metallurgists, and the question therefore 
resolves itself into one of finding processes and 
manufactures which can be operated upon an entirely 
intermittent basis, or with the aid of storage bat- 
teries to prolong the periods of use. The 
paper by Mr. Russell svpplies interesting in- 
formation upon this point, since it was con- 
tributed by an electrical engineer to the Asso- 
ciation of Edison Illuminating Ccmpanies, and 
described the practical results in Philadelphia with 
this class of user. Mr. Russell is connected with 
the Philadelphia Electric Company, and for some 
time this company has supplied energy at extremely 
low rates for making hypochlorite solutions, ozone, 
and steel. As the result of these experiments Mr. 
Russell states his opinion that such applications of 
the power of a central generating station will only 
prove successful when entirely under the control 
of the station manager, and when run as adjuncts 
of the supply station. One reason for this decision 
is the fact that the area of the peak in the present 
load diagram of city supply stations bears a much 
smaller ratio to the area of the daylight load than 
was formerly the case, and that the period for which 
current can be guaranteed to outside users at 
low rates is extremely limited and uncertain. 
Steel-making furnaces appear to be worked 
successfully under these conditions, but the 
municipal plant for the production of hypo- 
chlorite solutions, which was at work in Phila- 
delphia for some years, has lately been stopped and 
dismantled, and it is fair to assume that this applica- 
tion under the conditions obtaining in Philadelphia 
has proved a failure. The conditions of inter- 
mittent current supply are, in fact, not favourable 
to the successful operation of electrolytic processes, 
and it is possible that this fact may prove a con- 
siderable hindrance to the introduction of electro- 
chemical processes as load equalisers. The majority 
of electro-chemical processes are reversible, and 
when the impressed electro-motive force is with- 
drawn the direction of the current is changed, and 
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the cell acts as a primary cell. For this reason 
special devices would have to be adopted in the 
design of electro-chemical plant intended to equalise 
the load in central station plant. In electro- 
metallurgical processes, however, this difficulty does 
not exist, and here the only cause of trouble wouid 
be the dissipation of heat during the periods when 
the current was cut off and the furnace was standing 
idle; but special devices might be used to minimise 
this loss of heat, and to render the application 
remunerative. 


App-anticeship. 


Iv is often said that apprenticeship is dead or 
dying, and that the old system which did so much 
to produce skilful craftsmen in the past is no more. 
In a senso that is true. Apprenticeship as it used 
to bo, when the master stood in the position of a 
parent to the boy, died when the factory system was 
born. It was replaced by another system, which, 
whilst it carried on many of the excellent features 
of its predecessor, introduced quite new evils of its 
own. Most prominent and most baleful was the 
opportunity it gave for keeping a lad plodding, year 
in and year out, monotonously at the same task. 
The master had no longer the personal interest in 
the boy he used to have, and foremen and managers 
were more eager to make money out of him than to 
teach him a trade. Then technical educators 
arrived on the scene, and for a time the absurd idea 
prevailed that technical classes and schoolroom 
workshops could take the place of practical training 
in actual manufacturing works. That idea has now 
gone, and a new and promising form of apprentice- 
ship has spruog up. An admirable example of it is 
afforded by the brief description of the system 
which has been in us2 for some nine months 
at the works of Clayton and Shuttleworth, Limited, 
at Lineoln, which will be found on page 188. 
Clayton and Shuttleworth started this plan because 
they found that the supply of properly skilled men 
was beginning to fail them, and they have entered 
into the expense connected with it as a matter of 
business. They believe that by encouraging boys 
to remain at good schools till they are sixteen or 
seventeen, and then teaching them some specified 
trade, not in the haphazard methods of the past, 
but under proper supervision and in a properly 
ordered way, they will produce the kind of man 
they require. We have no doubt they are perfectly 
right. ‘hey have provided, it will be seen, a special 
master or superintendent, whose whole duty will be 
to see that the youths attend to their work ; that 
there is no favouritism, no undue hardship, no 
wasting of young intelligenceson fruitless repetition 
work, and so on; and they have further established 
a school in the works itself, where lessons in tech- 
nical subjects will be given to the apprentices free 
of all cost. For the other details of this admirable 
scheme we refer our readers to the outline on 
page 188. Several engineering works have now 
plans of a similar kind in operation, and we hope 
the time may not be far distant when every large 
works will have as gound a system for the training 
of its young artisans. 
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Reinforced Concrete. By Cuanves F. Marsu, M. Inst. C.E., 
and Wiit1am Dunn, F.R.I.B.A. Third edition, revised 
and enlarged. .London: Archibald Constable and Co. 
1906. 

At a time when the attention ofengineers is being devoted 

more and more every day to reinforced concrete construc- 

tion, this volume may appropriately be recommended as 
one containing an extensive collection of practical and 
theoretical data for the information and guidance of 
designers. In general character the work is a com- 
pendium rather than a text-book, the object of the 
authors having been to include everything necessary to 
those desiring facts relative to the subject in all its 
branches, in addition to rules for the design of structures. 

Considering the voluminous proportions now attained by 

the literature of reinforced concrete, it is not surprising 

that the authors have been able to fill nearly 650 quarto 
pages without anything like absolutely exhaustive treat- 
ment. 

Passing over a general review of the subject which 
serves the purpose of an introduction, we come to 
Part II, where a descriptive summary of “Systems 
Employed” illustrates in a striking manner the vast 
amount of ingenuity that has been devoted by various 
scientists and practical engineers to the evolution of 
more or less distinctive methods of design. No fewer 
than forty-one different systems are here described, 
and if all the patents were still in force and valid in this 
country, there would be comparatively little scope for the 
designs of independent engineers. Fortunately, the use 
of concrete in combination with steel cannot be restricted 
by patents, although it is undoubtedly the fact that many 
details are protected. Hence, the summary presented in 
this section of the book should be of considerable service 
to engineers who wish to avoid controversy or litigation, 





Its value might be further increased from this point of 
view if a table were included enumerating the patents 
still holding good in Great Britain. In their Introduction 
the authors refer to the recent introduction by M. 
Considére of hooped concrete on the compression side of 
beams, an ingenidOus method which obviates the necessity 
for deepening beams near the supports. They also 
mention the fact that bowstring and arched bridges 
designed on the same principle show a considerable 
advancement and afford greatly increased scope for the 
employment of reinforced concrete. is being so, one 
naturally expects to find the Considére system fully 
described in the section devoted to “ Systems Employed.” 
But it is not, the only mention being two lines quite 
inappropriately given in the form of a footnote to the 
Columbian Fire-proofing system, which has nothing in 
common with that of M. Considére. 

We fully agree with the remarks, in Part III. on 
“ Materials,” that in connection with reinforced concrete 
“only materials of the best quality should be allowed, 
even when additional expenditure must be incurred in 
obtaining them,” and that “workmanship of a similar 
standard should be demanded.” ‘These, in fact, are abso- 
lutely essential conditions, and the designer or contractor 
will surely court disaster if he fails to recognise their 
importance, and continues to look upon concrete as a 
rough material that can be proportioned, mixed, deposited, 
and generally treated by rule-of-thumb and haphazard 
methods. 

The collection of data relative to concrete and rein- 
forcement as structural materials is fairly satisfactory. 
It is based in no sinall measure upon the writings of M. 
Yeret and Professor Ira O. Baker, but other Continental 
and American authorities are also quoted. The section 
would be improved by the inclusion of extracts from 
British authorities—who certainly know something worth 
telliag about Portland cement, concrete, and steel—and 
by more precise references to the authorities cited. 

Part 1V., entitled “Practical Construction,” is an 
excellent statement of methods employed in the erection 
of reinforced concrete structures. Detailed particulars 
and numerous drawings are given of moulds and false- 
works for almost every kind of work; the processes of 
moulding on the site and in advance are adequately dis- 
cussed, as are also methods of sinking piles and caissons, 
and the section is concluded by some notes on facings for 
works in reinforced concrete, on the avoidance of sur- 
face cracks, and on forms of hinges for arches. 

“Experimental Research and Data Deduced There- 
from ” is the title of Part V., wherein the authors review 
the results of investigations conducted on reinforced 
concrete, the points chosen for special consideration 
being the values and effects of vhe elastic coefficients for 
the two constituent materials, the resistance to tension, 
compression, and shear, adhesive resistance, and initial 
stresses due to the hardeningof the concrete. In order to 
suggest the painstaking manner in which this section has 
been collated, we may mention the following names from 
among those of other well-known authorities, whose 
experiments are described and discussed at length :—M. 
Considére, M. Christophe, Professor Hatt, Professor 
Talbot, Professor Turneaure, Professor Gaetano Lanza, 
Herr Sanders, and Mr. W. Dunn, one of the authors. 
As Part V. covers ninety pages, we cannot possibly refer 
to its contents in detail, and must content ourselves with 
the remark that the conclusions drawn are generally 
warranted by the facts adduced. Those conclusions may 
be briefly summarised as follows :— 

(1) The average value of the ratio of the coefficient 
of elasticity of steel to that of the coefficient of concrete 
is 15. 

(2) The permissible stresses for concrete in compression 
are 400 lb. per square inch for general purposes, and 
500 Ib. per square inch for beams. 

(83) The permissible shearing stress due to diagonal 
tension for concrete is 50 lb. per square inch. 

(4) The provision of reinforcement against diagonal 
tension in beams is always necessary, and especially so in 
beams of T-section. 

(5) The permissible longitudinal shearing stress for 
concrete is 1001b. per square inch. 

(6) The provision of reinforcement is necessary to pro- 
vide against the liability of T-beams to shear through the 
web near the supports. 

(7) The permissible stresses for mild steel are 15,000 lb. 
per square inch for tension and compression, and 12,000 lb. 
per square inch for shear. 

We now come to Part VI., on “ Calculations,” a section 
of the volume which, like its immediate predecessor, is 
fully entitled to commendation. The authors adopt the 
usual assumptions as the basis of their mathematical 
treatment, while recognising the fact that the hypotheses 
in question are not known to be absolutely true, and that 
some of them are known to be inexact.. However, they 
cannot be well improved in the fresent state of know- 
ledge, and for all practical purposes are adequate as the 
foundation for formule which give perfectly reliable 
results. 

The formula given by the authors for short columns is 


simple, and may safely be used for small values of = 
¢ 


although showing no diminution of load with increase of the 
ratio. The formula,for long columns is less satisfactory, 
being based on Euler’s equation P == 5+ which, 
even with the addition of a co-efficient depending upon 
the manner of fixing the ends and of a factor of safety, 
gives results that are only applicable to ideal columns— 
perfectly straight, perfectly symmetrical in respect of elas- 
ticity, and under perfectly axial load. Thus the formula 
for short columns gives a horizontal line, and that for 
long columns a curve cutting the line almost at right 
angles, the angle so formed representing inconsistent 
results for columns on either side of and near to the 
point.of intersection. 

What is wanted in the way of a column formula is one 





where for very short members the ultimate load is repre- 
sented by the compressive resistance of the reinforced 
concrete section, say, FS, and giving ultimate loads that 
decrease progressively as the length of the members 
increases. In other words, the desired equation should 
express a continuous relation between ¥ and L such 
as to make P = FS when L is indefinitely short, 
25 2 
P=” - : when L is indefinitely long, and P < = 
when L is of intermediate length. A formula of this 
kind would give a regular curve without the objection- 
peak resulting from the use of two equations of totally 
different. character, as recommended by the authcrs. 

Turning now to formulx for rectangular and T-beams, 
we have several series of cquations that are clear and 
reliable. As the authors state, they are practically 
identical with those sanctioned by the Prussian Govein- 
ment Kegulations, and recommended by the Association 
of German Architects and Engineers. We may add that 
they are akin also to the rules given by two or three 
American writers, and largely used in the United States. 
Hence they possess more than one claim to confidence. 
For 1caders who wish toapply other methods of calculation 
the authors give the formule of M. Hennebique, Pro- 
fessor Litter, M. Considére, and Professor Talbot. 

In addition, formule are given for pipes, circular reser- 
voirs, arches, members and structures subject to bending 
and direct stresses combined, and spherical domes. All 
these are worked out in a perfectly intelligible manner, 
and so far as we have tested them appear to be quite 
trustworthy. 

The section on “ Calculations” is naturally the most 
important in the book and comprises about 150 pages. 
Owing to its necessaily voluminous character we think 
it would be advantageous if in succeeding editions the 
authors were to print near the beginning an index or 
tabular summary of the formule so as to save the time 
of those requiring to find a given set of equations with a 
minimum amount of trouble. 

Part VII. is purely descriptive,and contains particulars 
relative to numerous structures hitherto erected in rein- 
forced concrete. It forms a fitting conclusion toa volume 
that certainly deserves the high place it has already 
attained in the literature of reinforced concrete. 


1. The Electrical Nature of Matter and Radio-activity. By 
Harry U. Jones. London: Constable and Co. 1906. 
2. Radio-active Transformations. By E. RuTHERFORD, 
D.Se., LL.D., F.R.S. London: Constable and Co. 1906. 
THE widespread interest which attaches to the discovery 
of radium and polonium by Mme. Curie, and that of 
actinium by Debierne, is shown by the appearance of 
these two books within a few days of each other. Pro- 
fessor Harry Jones attempts a review, in a more or less 
popular form, of the history and outcome of the researches 
which have been made on the subject. He discusses at 
length the atomic weight of radium, if, indeed, an element 
whose atom is continually breaking down can lay claim 
to such a constant. It should be pointed out that no 
determination of the atomic weight has ever been made. 
The equivalent was determined by Mme. Curie to be 
122-5, but the valency of the element is still undecided. 
It is generally assumed to be the same as that of barium, 
viz., dyad, because of the general similarity of its saits 
to those of barium. This, however, is not evidence 
which would be accepted in the case of a more abundant 
element. It is found that similar elements occur in 
Nature together, and barium is, it is believed, an invari- 
able companion of radium. Lead, however, is in the 
same position, and lead can exist as a tetrad. If radium 
were a tetrad, its atomic weight would be 450, a number 
higher, perhaps, than most chemists would like to suggest. 
The ready breaking up of the atom, which is unknown in 
the case of uranium, the clement of largest atomic weight 
established (240) would seem to render this high atomic 
weight for radium as, at least, plausible. Professor Jones’s 
summary seems admirable, the references to original 
memoirs are very full, and to anyone beginning the study 
of the subject the book may be heartily recommended. 
Professor Rutherford’s book is of a different order. As 
one of the most distinguished workers on the subject, it 
was to be expected that he would go more fully into 
detail, and this he does. The various transition products 
which can be traced between the parent radium and its 
ultimate degenerates are carefully described, as well as 
the methods used in determining their rates of decay. As 
might have been anticipated in such a rapidly growing 
subject, one or two statements ueed revision already, 
although the book is buta month or twoold. For instance, 
Professor Boltwood has now shown that radium is pro- 
duced from actinium, a fact which will considerably alter 
the genealogical tree given by Professor Rutherford. 1 
is to be regretted that, in addition to its valuable facts, 
the book contains some very doubtful theorising. The 
hypothetical tracing of the different constituents of radio- 
active minerals to their supposed parent, uranium, seems 
unworthy of the distinguished author. The facts already 
experimentally established are, without doubt, extremely 
stimulating to the imagination, but workers in this field of 
investigation should, for that very reason, take Sir’ Isaac 
Newton’s motto, ‘“‘ Hypotheses non fingo.” 
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CLINKER SCREENING PLANT. 


Iy these days-of keen competition the utilisation of waste 
products forms a very important factor in our costs, and 
nowhere has this shown greater development than is the 
case with the huge heaps of clinker throughout the 
country, and the values put upon the residues from 
destructors and furnaces of all descriptions. The plant 
iftustrated has been designed and manufactured by the 
Lowca- Engineering Company, Limited, of Whitehaven, for 
the purpose of screening clinker. The clinker is brought to 
the foot of the elevator by small tip wagons, and is dumped 
into the boot, from whence it is raised to the screen placed 


over the storage bunkers. These screens are at present | 
made in four sizes, and are constructed on the Zimmer | 
patented balanced system, the Lowca Company being the | 


sole makers in this country. These are strongly built, and 
contain some novel and interesting features. In the first 
place, they are flat troughs with perforated bottoms. The 
whole of the screening action may therefore be watched, and 
foreign matter picked out, and the plates readily changed to 
suit various requirements of the market. It is obvious, 


that if at any later period further additions are neces- | 
sary, if is a simple matter to add more bunkers and | 
lengthen the screens. A feature of these screens is a special | 
apparatus provided in order that they may be so adjusted | 
before starting that the driving rods must always be in | 
tension, and the spring legs of the screen entirely relieved of | 
The plant illustrated has its screen in duplicate, | 
is capable of dealing with one ton per minute, and is driven | 
byan under-type semi-portable steam engine ; butothers have | 


the load. 


been constructed driven by gas, oil, and electricity. In 


many cases, large percentages of coke have been found in the | 
clinker, in which case a combination of the above plant with | 


a washery has been found effective, and the company is at 
present constructing a large installation for this purpose for 
one of the leading gas companies, 








AN OIL EJECTOR. 


We have recently had brought to our notice a new type of 
oil can, called the ‘‘Omnium”’ oil ejector, which is made by 
Messrs. Robert Spence and Son, of 53, The Terrace, Rich- 
mond, Yorkshire. The special feature of the oiler appears to 
be the forced feed which is employed, and it is claimed that 
a jet of oil can be sent a distance of 15ft. if necessary. The oil 


THE OMNIUM OIL EJECTOR 


can has been introduced more especially for oiling inaccessible 
parts of machinery, which are difficult, if not impossible, to 
reach with the ordinary oil can. The working of the oil can 
is shown clearly in the illustration. There are only three 
working parts—the plunger, the disc, and the spring, the 
first two being made of brass. These parts can readily be 
removed if necessary. As shown in the sketch, the plunger 
is hollow and has an internal spring. In the side there is a 
slot corresponding to the opening S. As the plunger rises 
the valves V open and oil is admitted. On pressing the 
thumb button these valves are forced down on their seats, 
and when the slot in the plunger passes the opening §, oil is 
ejected at considerable pressure. There is practically no 
chance of back suction through the spout, because the rising 
plunger cuts off the outlet opening so quickly that there is 
hardly any time for the oil to re-enter. The conductor tube 
C can be rotated, and so it is quite possible to eject. the-oil 
vertically. No packing is used in the construction. The 
oilers are made in different sizes and shapes. The makers 
state that they are particularly adaptable for lubricating 





motors, marine and agricultural engines, locomotives, and 
other machinery when a positive feed is advantageous. From 
a copy of a report we have seen, we gather that the results 
obtained with this oil ejector have been satisfactory. 








THAMES WATER. 


At the Court of Common Council of the City of London, 
held on 2ist June, 1906, it was resolved, that, having 
regard to recent legal decisions on the question of sewage 
pollution, the time had arrived when a conference of the 
various authorities interested in the subject of the purifica- 
tion of the estuary of the river Thames, and elsewhere, 
should be convened for the purpose of considering the existing 
situation, and with a view to taking such action as should be 
deemed necessary in the interest of the public health, and it 
was referred to the Port of London Sanitary Committee to 
arrange and hold such a conference. This reference came 
| before the Port of London Sanitary Committee, and was 
referred by them to a Sub-commitee. At their meeting of 
the 18th September, 1906, the Sub-committee considered the 
resolution, and it was proposed that all the riparian authori- 
ties should be invited to meet the Port Sanitary Committee 
at the Guildhall, together with delegates from the Thames 
Conservancy, Medway Conservancy and Lightermen’s Asso- 
ciation ; and it was suggested that the presence of delegates 
from any body interested in this question should be invited. 

Tt was pointed out to the Sub-committee that these 
| delegates would include members of riparian and other 
authorities who were mainly concerned in .the discharge of 
sewage, either crude or treated, into the river Thames and 
| the river Medway, and that, therefore, it would be advisable 
| to obtain evidence as to the extent of the pollution of the 
| river Thames, river Medway, and its estuary, either local or 

general; and it was recommended to the Grand Committee 
that the Medical Officer of Health should be instructed to 
obtain information or evidence as to the pollution of the 
river within the jurisdiction of the Port Sanitary Authority. 
| In accordance with the foregoing decisions and recommenda- 
| tions, the Medical Officer of Health went into the matter at 
| considerable length, and presented a report, embodying his 
| conelusions, to the Court of Common Council on the 14th 
| inst. In the following article we propose to put before our 
| readers the gist of this report. 
| On carefully considering the question, the Medical Officer 
| of Health found that he could form an opinion respecting 
the degree of pollution by the results obtained by chemical 
analysis instead of bacterioscopic examination, and, further- 
more, this method would cost much less. A series of samples 
of river water were, therefore, taken and submitted to Dr. 
F. L. Teed, F.I.C., the Analyst for the City of London. The 
results of the analyses are reproduced in a series of tables, 
lettered A, B, C, D, E, F, and G, which, however, are too 
bulky to reprint, We may say, however, that Table A repre- 
sents the analysis of samples of water taken from the river 
Thames in its course frcm Teddington Weir to nearly as far as 
the Nore, and the river Medway from Stangate Creek to Garrison 
Point. These samples were taken during the last one and a-half 
| hours of the ebb tide, and before the tide had begun to flow, 
and may, therefore, it is pointed out, be considered, for the 
purposes of comparison, as having been taken under similar 
conditions of tide. Dr. Teed suggested, and the Medical 
| Officer agreed with him, that—for the purpose of comparing 
| the various analyses—the figures shown under the heading 
of ‘‘ Free Ammonia”’ might be taken as indicating the degree 
| of sewage pollution. By this standard the figures obtained 
| indicated considerable pollution in the water passing over 
| Teddington Weir—a fact, it is added, which is not to be 
| wondered at when it is considered that the sewage effluent 
| from the houses of Kingston and Surbiton is discharged into 
| the river above that point. The figures also show that the 
| evidence of the pollution of the river increases during its 
| course as far as London Bridge, showing an increase from 
| ‘068 grains per gallon at Teddington Weir to -195 grains per 
gallon at London Bridge, taken at the central arch. In this 
| part of the river there are several storm outfalls from the 
main sewer of the London County Council, especially at Ham- 
| mersmith and Blackfriars, and this, says the Medical Officer, 
| is a possible explanation of the increase of the pollution. 














At Greenwich the free ammonia falls to +102 grains per 
gallon, and shows a slight increase at Woolwich. At Green. 
hithe the sample shows a great increase in pollution, which 
is explained by the discharge of some two hundred millions 
(200,000,000) of gallons per day of sewage effluent at Barking 
and Crossness from the London County Council sewers 

Table ‘‘ B ’ shows the analysis of the effluent at Barking 
and the result of the pollution of the river below that point, 
At Gravesend the condition of the river has improved, ang 
the evidence of pollution there is about the same as that of 
the river at Greenwich. _ The sample taken off the Chapman 
Lighthouse shows a great improvement, and it is remarked 
in connection with this that it agrees with the results of the 
analyses made and published in the reports of the Royal 
Commission on Sewage Disposal. An increase in the polly. 
tion below Southend Pier was obviously caused by the dig. 
charge of sewage from Southend. This again reaches a com. 
paratively low figure about half-way between the West Middie 
and Shoebury Buoys. Apparently there is much greater 
pollution on the Southend side than on the Sheerness side, 
as is shown by a sample taken between West and Middle 
Shoebury Buoy, 0:034, compared with sample taken one mile 
below Garrison Point Fort, 0°0035, but the former sample 
was taken in the track of the Southend effluent when it wag 
at its maximum intensity, whereas the effluent from Sheer. 
ness at that time must have been small in quantity, and the 
degree of pollution not so great. This table also represents 
a series of samples, the first specimen being taken within 
three yards of the outfall of the Southend sewer. Crude 
sewage containing masses of human excrement was, during 
the taking of the samples, pouring out in great volume, and 
the odour given off was extremely offensive. The outfall 
could be recognised at a distance by the presence of a large 
number of seu gulls feeding there, and in the vicinity by its 
appearance ; it was interesting to note that the solid con- 
stituents of the sewage floating in the water were being 
attacked by numerous living creatures of the crustacean type 
akin to theshrimp. Thestream of sewage could be distinctly 
traced for nearly a mile by the scum visible upon the surface 
of the water as well as by floating human excrement, 
The samples of water were taken a foot below the surface, 
and it will be noted that the quantity of free ammonia 
diminishes from 1-079 to -034 half-way between West and 
Middle Shoebury buoys, and agrees practically with the 
sample taken above the Southend outfall. 

Table C shows the results of a series of samples taken 
under similar conditions, and represents the pollution due to 
the outfall of sewage effluent at Barking, and the condition 
of the water greatly improves from 2-099 to 0°536 one mile 
below the outfall, For the purposes of the report it was not 
deemed necessary to take samples at Crossness. 

Table D shows the condition of the water in the Medway 
above the outfall of the Sheerness sewer at Minster. A 
sample taken 200 yards above the outfall shows -003, and at 
the outfall 019. ‘This diminishes to -005 at Garrison Point, 
increases to ‘0065 below Garrison Point, which may be due 
to the pollution from Garrison Point Fort and Doekyards, 
and again improves lower down. It is obvious, remarks 
the Medical Officer, ‘‘ that the effluent from the outfall at the 
time could not, have been at its maximum volume, for I have 
on a former dccasion seen the discharge from the outfall 
when it was quite black and extremely offensive in smell.’’ 

In Table & it is intended to show the effect of the pollution 
of the Thames from the outfall at Barking, and the extent to 
which it extends up the river. The analyses of the effluent 
taken at Barking, followed by a sample at low water at 
Woolwich, and at the same spot at two hours’ flood, four 
hours’ flood, and high water are shown. Samples were also 
taken at low water at Greenwich and high water at Green- 
wich, and at London Bridge four hours before high water, 
two hours before high water, and at high water. The 
samples taken at Woolwich show an increase of pollution 
from 0:°1445 to'0°255; at Greenwich, from 0°102 to 0:272; 
at London Bridge, from 0-0765 to 0-170. These all indicate 
a greatly increasing pollution with the flood ‘tide, showing that 
the pollution of the river at Barking and Crossness is brought 
up the river during the flood tide as far as London Bridge. 

Table F shows the analyses of sewage effluents from Bark- 
ing, Leigh, Southend, and Sheerness. In those it is to be 
observed that the effluent from Leigh is much more impure 
than that from Barking, and apparently more than that of 
Southend and Sheerness. These two latter could not be 
obtained in an undiluted condition at the outfall. They are 
mixed with sea water and show evidence of better condition. 
It is recalled that it has, until recently, been the practice of 
the Leigh fishermen to lay down cockles in Leigh Creek in the 
vicinity of the Leigh sewer outfall, and persons eating cockles 
from this place have subsequently developed enteric fever. 

In his general cor.clusions the Medical Officer states that 
the chief sources of pollution are:—(1) The river water as 
it comes over Teddington Weir, polluted by the sewage 
effluent of Kingston and Surbiton; (2) storm overflows of 
London County Council sewers; (3) outfalls at Barking and 
Crossness—some 200,000,000 gallons daily ; (4) vessels and 
craft—the effects of which, he remarks, are negligible ; 
&) discharge from sewers at Gravesend, military forts at 

heerness and elsewhere, the latter also being negligible ; 
(6) Leigh-on-Sea; (7) Southend; (8) Sheerness, into the 
Medway at West Minster; and (9) sewage from Rochester 
and Chatham entering the river Medway. 

There is therefore, itis pointed out, a considerable amount 
of sewage entering the river Thames and Medway, but tho 
general conditions of the water in the Thames estuary within 
the district of the Port of London Sanitary Authority cannot 
be considered as being in a state of serious pollution. No 
nuisance liable to be dealt with under the Public Health 
(London) Act, 1891, can be said to exist, whilst the shelltish 
layings within the present jurisdiction of the Port Sanitary 
Authority are few and comparatively unimportant. Samples 
taken one mile below the sewer outfalls of Southend and 
Sheerness respectively show no evidence of gross pollution with 
sewage. This is mainly due to the inevitable large dilution 
with sea water but the effluent discharged at Barking and 
Crossness oscillates with each flow and ebb of the tide, even 
as high as London Bridge, and as the amount discharged is 
so great and of increasing quantity, it is importdnt that the 
latest scientific results should be employed there to purify 
the effluent to as great an extent as is possible. It has been 
estimated that the Thames, from iis source to Teddington 
Weir, receives the sewage effluent of nearly a million persons. 

The Southend-on-Sea Corporation have introduced a Bill 
into Parliament for powers to construct new sewerage works 
at an estimated cost of £150,000. This, the Medical Officer 
says he understands, will include the removal of the grosser 
impurities by means of a series of screens, and consequently 
the discharge into the sea of a much purer effluent than is 
done at present, 
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THE POWER AND SPEED OF LATHES. 


TurouaH the courtesy of Dr. J. T. Nicolson we are 
enabled to give a long abstract from his written reply to 
Mr. Taylor’s paper on the Art of Cutting Metals. 1 will 
be remembered that Mr. Taylor takes exception to the 
Manchester Committee tests on the ground that the area 
of the shaving is not a proper basis for comparison. Mr. 
Taylor says, “ In all these investigations . . . . the 
area of the cut a is used as if it were a single variable, 
whereas the sectional area of the shaving is, in fact, the 
product of the depth of the cut multiplied by the feed. 
The fact is, however, that the thickness of the shaving or 
the feed has a greater effect upon the cutting speed than 
any other element, while the depth of the cut has only a 
comparatively small effect. When this is realised, it 
becomes apparent that any formula or even any data con- 
taining the area of the cut—or shaving—as a single 
element is valueless from a scientific standpoint. To 
illustrate, a cut which is fin. deep with ,\;in. feed has the 
same sectional area as fin. depth cut jin. feed, namely, 
jin. sectional area. Our experiments show that if a 
cutting speed for jin. by jin. cut were 10ft. per minute, 
then the cutting speed for a }in. by s\,in. cut would be 
1sft. per minute, from which the impossibility of using 
the area of the cutas an element in a formula is apparent.” 
To this Dr. Nicolson replies :— 


The author emphasises most strongly that the most important 
subject for experiment in this art is the effect upon the cutting 
speed of the t ickness of the,shaving ; and that it is more impor- 
tant to consider this than the area of the cut.as a whole, in 
determining the proper cutting speed of the tool, He goes so far 
as to say—Part I., paragraph 85—that a formula for the cutting 
speed based only upon the area of the cut is wrong and misleading, 
and that such a formula established on this basis by the Manchester 
Committee is valueless from a scientific standpoint. 

Now what are the facts? A careful study of the author's results, 
as given in his Tables 70 and 76, Folder 11—which tables he cites as 
examples of the most successful series of experiments he has made 
ame to the conclusion that, so far from revealing a glaring dis- 
crepancy from the law of cutting s and area, enunciated by 
the Manchester Committee, the author’s results—so far as he pub- 
lishes them—do not differ from that law by more than 1 or 2 per 
cent. on the average throughout the range of depths of cut and 
widths of feed ordinarily used for roughing out. The author has 
given no experimental tigures either in Tables 70, 76, or elsewhere, 
to substantiate the statement made in Section 281 C, that the 
cutting speed may be 34 times as great when the shaving is ,‘in. 
thick, asit is when the shaving is ,zin. thick. The finest feed in 
Table 70 is yin. To elucidate the matter, I have plotted 
the “standard” cutting speeds, as given by the author— 
and their corrected values as they shoald, in my opinion, 
be taken from Mr. Taylor's own results—upon a base of 
area of cut. I have then drawn a fair curve through all the 
spots on the diagram. An inspectioa of the way the author’s 
results lie about and around this curve gives good ground for 
saying that Mr. Taylor's figures substantiate in a remarkable 
manner the fundamental law that the standard cutting speed with 
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high heat steal for agiven material depends only upon the area of 
the cut, and hardly at all upon the depth of that cut or the width 
of feed. Theauthor has tabulated no results which show a serious 
divergence from this law, and until he produces something tangible 
in this direction, the statement he has made in Section 281 C must 
be characterised as entirely misleading. If the author had plotted 
his results on a base of areas instead of as contour lines of constant 
feed upon a base of depth of cut, he might not have been led to 
make statements of this kind, so patently contradicted by the 
figures he himself gives. As a matter of fact, a simple formula 
of the form V = — a ~~ can be obtained to cover, not only 
@+ Be 

the Manchester and Berlin, but also Mr. Taylor's results ; with a 
divergence of only + per cent. This formula involves only the 
area « of the cut in square inches, the amount of the carbon in 
the steel forging expressed as a percentage, and the constants K— 
depending on the tool steel—B and n—depending on the other 
chemical constituents of the bar—and makes no reference to 
either the thickness of shaving or depth of cut. 

{t may not, perhaps, possess the accuracy of the author’s 
formula in representing his own results—v. paragraph 770. Of 
this I have made no trial, but I have hopes of its greater practical 
usefulness as involving eight fewer constants, and only one variable 
fora given material. If the author is in possession of experi- 
mentally obtained figures, proving that there is a considerable 
divergence from the speed on area law for such fine feeds as ,\;in. 
and ;in., it may still be pointed out that he has himself expressly 
characterised—vide Sec. 218—such light cuts as worthless for the 
determination of the laws of cutting speed. 

[ am prepared to go a step further even than this; upon re- 
examination of the author's paper in its final form, so far at least 
as refers to the effect of the thickness of the shaving on the cutting 
speed—see paragraphs 291 to 306. In paragraph 297 the author 
gives the formula V = 1-54 

8 
(V), as dependent upon the thickness of the shaving (¢). It 
appears, however—v. Folder 16—that the shaving in the experi- 


for the standard speed of cutting 











ments upon which this law is based were all lin. wide. The 
thickness of the shaving in inches is therefore the same as its area 
in square inches, so that the above formula might equally correctly 
1.54 
a 

or the product of its breadth by its thickness. We have there- 
fore no evidence from these experiments that the increase of the 
cutting speed as the shaving got thinner was due to the thinning. 

It may just as logically be said that it was due to the diminution 
of area. Similar remarks apply to the formula of paragraph 302, 
in which with equal propriety the area might have been substi- 
tuted for the length of the shaving. 

In paragraph 305 the author seeks to draw the inference that 
a shaving lin. wide by 0-Olin. thick would allow of a cutting speed 
(1-8 divided by 1-27 =) 1-42 times as great as a shaving of 4in. 
and a thickness of 0-03in, This may hold for carbon steel tools, 
although the conclusion is not to be clearly drawn from the 
author’s experiments even for these. The wide difference in the 
chemical decomposition of the bars used for the two sets of ex- 
periments—Fig. 111, Folder 16, and Fig. 116, Folder 17—renders 
it futile to deduce the correct value of the effect of proportion of 
width to thickness in altering the cutting speed for cuts of the 
same area. The author here, in fact, commits a breach of his own 
laws of experimenting, 

The author adduces no experimental evidence that any similar 
law holds for high-speed steel tools. The very different way in 
which the carbon steel tool and the high heat steel tool fail render 
it extremely-unlikely that the standard cutting speeds for shavings 
se we ate shapes will vary according to the same laws for both 

rands, 

I do not deny that there is a difference in favour of the wide 
thin shaving when the feed is so fine as to be of the order of ,j,in., 
but I claim that the Manchester Committee’s law that the cutting 
speed depends on the area alone is, to a first approximation, true 
over th» whole range of cuts and feeds which are usual in practice, 
and that its superior simplicity makes it a more generally service- 
able rule for the practical man. 


have been written V = , where a is the area of the shaving, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





A STEAM TRAP PROBLEM. 


Sir,—Some time ago we wrote to you about the relative value 
of steam traps with regard to the heating of our works, and you 
courteously made a few suggestions in the matter, and since then 
we have observed an interesting article in the paper on ‘‘‘The 
Laying Out of New Works,” and in view of our experience we 
should like to lay before you an odd question that has arisen. 

Instead of using the ordinary traps we fitted three in which the 
discharge valve is opened ond alos by the expansion and coa- 
traction of a volatile liquid in a-closed.chamber, With 
then we “have éxperiented some ‘odd’ difficulties which perhaps 
some of your ers may be able to explain. We fitted two 
of these traps at the end of pipes which finished with a vertical 
descent of 5ft., and these traps work perfectly at present. 
The third trap, however, was fitted at the end of a long le 
of 4in. piping with only 2in. fall, and the premises were flooded 
out the first day. A further fall of 6in, was given and still 
the trap remained obdurate until it was discovered that the 
vacuum in the long length of pipe absolutely held the valve tight 
down so that no water could escape, and instead of the trap 
remaining open when cold, the vacuum ensured it being absolutely 
closed, and we cannot find any method of overcoming this, as we 
cannot procurea greater drop than the distance we have given. It 
seems to us a pity that this is not mentioned in any of the plans in 
regard to the use of steam heating, as it has some bearing on the 
water outlets ‘and also on the levelling of each. 

A glancejat the sketch herewith shows that the vacuum in the 
pipe must ‘close the valve and ‘not lift it from its seat. We put 
the matter before you as we feel sure that the matter does not 


Enlarged Section 
of Trap. 


Outlet 





receive the attention it deserves, in view of the vacuum retaining 
in all pipes an immense volume of water which has to be driven 
out before the steam can pursue its course in heating,: when 
= on again in those premises where the steam is shut off at 
night. 

here is nothing wrong with the trap nor with the manner in which 
it is fitted. The whole problem resolves itself simply into aquestion 
of how such an extensive vacuum exists, and is it notatall possible 
that all i show the same result, but few of them exhibit it so 
clearly. hen the steam was turned on the water in the pipe was 
expelled, and the next morning after the steam had been shut off 
the amount of water in the pipes was so great that the steam, being 
partly drawn off for other dopartanats, was unable to’ expel the 
water through the opening, and on shutting off the steam to ascer- 
tain what the fault was, and opening up the trap, it was found 
that even with a Gin. fall the water was unable to lift the brass 
valve, which weighed about # oz., but when this valve was removed 
the water naturally rose to the normal level and escaped through 
the outlet. When we pointed this out to the makers they kindly 
sent us a spring valve which would lift and so allow the water to 
flow, but even then we found’that the vacuum which was formed 
still retained the water and sucked the air in through the open 
valve without permitting the water to discharge, and although 
the trap still works I am anxious to have the puzzle elucidated, and, 
therefore, apply to you in the matter. 

I should point out that the vacuum only occurs when the steam 
is shut off—there is no question whatever of the vacuum occurring 
when the steam is admitted to the pipes—and it is when the pipes 
are started again after being closed that the volume of water pre- 
vents the steam from starting on its round, because the water is 
held in by the vacuum and ‘cannot escape through the trap. é 

We have again and again made tests of the travel of the steam 
along a pipe, and have been amazed at the length of time it takes 
to work along a given distance, and we are inclined to think that 
this must have something to do with the explanation of the 
difficulty. 

We have check valves on a number of our pipes, but what we 
desire to obtain is the release of the water, and this cannot be done 
uzti! the vacuum has been removed. 

We enclose a diagram of the pipe, and you will observe that in 
the first position the level of the valve was higher than the water 
of the pipe, and consequently the lodgment was very great until 
we found the reason of the check to the overflow. 

We give this matter in detail, as we Cannot find any reference to 
it in any of the technical papers, and the engineers who work with 
the steam heating seem to be unaware of this; and we assume 
from our experience that the only way to ensure a clearance of 








water from steam pipes would be to have a large air valve opening 
somewhere near thre bead, which would let in sufficient air to let 
the water run away from the traps. 


Edinburgh, February 18th. PUZZLED. 





AN ENGINEERING BOOK CLUB. 

Sir,—I am a reader of your journal, and always look with 
interest to the column in which you review new books: Many of 
these books one would like very much to read through, but they 
are rather expensive to buy, and I am, therefore, writing to ask if 
you can advise me of any circulating tal—library which deals 
in the latest engineering books. If re is none in existence, 
may I ask whether it would be feasible to start one, say, on the 
lines of the Times Book Club, as it is possible there are many 
others, scattered over the country, who feel this want. 

We have a public library in this city, but its enginecring section 
does not boast more than half a dozen volumes, most of which are 
histories, long out of date. A. H. D. 

February 18th, 








Liquip Fugt BurNer.—We are requested to say that the 
liquid fuel burner made by J. A. Curle, Limited, of Horner-road, 
South Hackney, and described in our last issue, is known as the 
‘*Carbogen.” It is covered by patents. 

LAUNCH OF A TorPgeDO Boat.—H M. first-class torpedo boat 
No. 10—until recently known as H.M. coastal- destroyer Greently 
—the fourth to be completed .of seven such vessels ordered from 
Messrs. John I. Thornycroft and Co., Limited, of Chiswick and 
Southampton, was.launched successfully on the 13th inst. from 
the company’s Chiswick Works, with all machinery on board. ‘The 
dimensions of the class to which torpedo boat No. 10 belongs 
are :—Length, 168ft.; beam, 17ft. 6in.; draught, 5ft. llin.; and 
the contract speed is 26 knots, although this speed has, we under- 
stand, beén exceeded by-more than 14 knots on the recent trials 
of sister vessels. Torpedo boat No. 10 is fitted with turbine 
machinery of Parsons type, and Thornycroft water-tube boilers. 
Both the machinery and boilers have been built by Messrs. 
Thornycroft. The armament will consist of :—Two 12-pounder 
quick-firing guns, three torpedo tubes, The boat will carry out 
her sea trials very shortly. ‘ E 

Sipe-sLir ComPetivion.—The Expert and Technical Committee 
of the Automobile Club, who acted as the juiges in the Preliminary 
Test—Part II.—of the Side-slip and Skid-prevention Competition, 
held at the Clement-Talbot Works, have met and considered the 
performances of the various devices which underwent this practical 
test of their capabilities. The fo:lowing devices have been ed 
for Part LI. of the Competition, the’ Road Endurance Test :— 
(7) Floating metal ring, -wood lined—Parsons Non-skid Company ; 
(8) floating metal ring—Mr. George B. Winter ; (22) three pairs 
vf wheels, back and front steering (Mr. H. B. Molesworth ; (32) 
rubber blocks, multi-sectional in direction of rotation—Hartridge 
Tire Syndicate ; and (34) tire of rubber and leather rings—the 
Westminster Industrial and Finance Developments, Limited. 
Part III. will begin on Monday, 25th February, if the necessary 
arrangements can be made. For this test the devices wili be fitted 
to motor omnibuses, and will be put into actual service until a 
distance of about 1000 miles has been covered in suitable weather. 


SHEFFIELD CHAMBER OF COMMERCE.—The annual meeting» 
the Associated Chambers of Commerce is to be held in London on 
the 5th, 6th, and 7th of March. The Sheffield Chamber will bring 
forward the following resolution relating to the false marking of 
goods :—‘‘ That where instances of false marking occur outside the 
United Kingdom which affect not merely the rights of private 
individuals, but, on the contrary, affect the rights of the trading 
public in the British Isles—for examp'e, if the words ‘ English,’ 
‘ British,’ or the names of cities or towns in the British Isles were 
falsely marked on goods made abroad—the British Government 
ought, in proper cases and where the laws of the country where 
the offence is committed permit, to take legal proceedings in 
those foreign countries for the repression of the evil in the 
same way as the Danish Government have successfully taken 
proceedings in England for the prevention of the improper. use 
of the words ‘ Danish butter,’ and that instructions should be 
given to his Majesty's Consuls in various parts of the world to 
report to the home Government all cases of this kind which come 
under their notice.” 

Society oy ArTs.—On Wednesday evening Mr. Hal Williams 
read a most interesting paper on the numerous commercial appli- 
cations of refrigeration. The author pointed out the tremendous 
strides made in this branch of engineering since the introduction 
of the Bel! Coleman machine some twenty-five years ago, and 
without labouring details showed how, at the present day, refrige- 
ration was brought into use in almost every trade. The employ- 
ment of cold-producing machinery in a large number of trades was 
discussed, and it was shown to what a very great extent the meat 
and other foodstuff trades had benefited by it. Among other 
applications described was that of drying air by cooling it, and 
reference was made not only to the recent blast furnace air-drying 
experiments but to other ful attempts in the use 
of air dried by this method, these including the drying of meat 
and of photographic Dawg films, &c.. The advantages now at 
the command of the florist and the horticulturist in the powers 
now possessed by which the growth of plants can be retarded to 
almost ‘any desired extent were touched upon. In fact, Mr. 
Williams practically made reference to every application now 
carried‘on’of the vse of artificial cold for bringing about the com- 
fort and well-being of mankind. The chair was taken by Sir 
Montague Nelson, who commenced what proved to be an 
interesting and instructive discussion. 

Tue RENARD Roap TRAIN.—The first demonstration of the 
working of the Renard roid trainin this country took place last 
week at a motor omnibus garage near Earl’s Court. The construc- 
tion and operation of this train has already been described in THE 
ENGINEER in connection-with the Paris Motor Car Exhibition in 
1903, Briefly, the train shown the other day comprises a petrol 
tractor, with a four-cylinder engine developing 75 h.p., and three 
other vehicles. Each unit of the train is provided with a longi- 
tudinal driving shaft, gearing with a differential gear, on the shafts 
of which are fixed road driving wheels. The driving shaft is con- 
nected up to the motor on the tractor by universal couplings, 
which allow the requisite angularity of movement between tractor 
and unit and between the units themselves, to enable the train to 
turn round corners. Each unit of the train is provided with 
similar shafts and couplings, and by these means the power from 
the motor is applied to each unit of the train. In addition, each 
vehicle is provided with radius steering rods, which are linked 
together, and finally to the steering arrangement on the tractor, 
the mechanism enabling the direction of each unit to be guided so 
as to follow exactly in the path of the tractor. At the demonstra- 
tion alluded to, the train, with load and tractor, weighed about 
12 tons, and two men and a boy were required to work it. The 
train measured about 25 yards long, and was caused to turn in a 
circle of about 15ft. radius, being guided by the driver of the 
tractor. In reversing, however, it was necessary for an attendant 
to walk in front and guide the first vehicle by means of a pole. 
The demonstration seemed to show that at strictly moderate 
speeds the train was easily manipulated and well under control. In 
this country it is, however, not yet clear under what legal restric- 
tions its operations would be controlled. The Renard Syndicate, 
which is responsible for the introduction of the system into Great 
Britain, states that the regulations with ard to “trailers ” will 
not apply, as the vehicles propel themselves. It is therefore claimed 
that each vehicle, being under three tons, and fitted with rubber 
tires, the train might travel at a speed not exceeding twelve miles 

r hour, with the registered axle weight not exceeding six tons, 

ut if iron tires are used, eight miles per hour will be the limit. We 
are disposed to consider that a speed of 12 miles per hour for such 








a train would be excessive in towns, 
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TWO NEW GAS ENGINES 
CROSSLEY BROS., LIMITED, MANCHESTER, ENGINEERS 


(For description see page 197 ) 
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TWO NEW GAS ENGINES. 


Wr mentioned in our recent review of engineering in 1906 
that, after considerable investigation, Crossley brothers, 
Limited, of Manchester, had come to the conclusion that for 
large gas engines, excepting, possibly, those of very large 
types, the single-acting cylinder is the most suitable. It has 
a considerable advantage in allowing one to see into the end 
of the cylinder. Lubrication can thus be easily supervised, 
and the pistons readily inspected to detect leakage from wear. 
Another advantage is that the weight of the pistons is more 
readily dealt with. We are now enabled to illustrate—see 
page 196—an engine of this type. In this particular engine, 
as will be seen, the cylinders are placed one behind the other, 
with a piston-rod from the front cylinder carried through the 
cylinder cover to the piston in the rear cylinder. The gland 
in the front cylinder is packed with metallic rings, which have 
given very satisfactory results on test. The engine is 
capable of developing 500 brake horse-power as a safe working 
load, and has cylinders 32in. diameter by 36in. stroke, and 
runs at 120 revolutions per minute. 

In order to regulate the s: and power, the engine is fitted 
with a very simple kind of valve, which always admits the 
full volume of charge to the cylinder, controlling the power 
per impulse by varying the time of the opening of the gas 
valve, whilst always closing it with the air inlet. This 
method of admission has been largely used on the Continent 
and elsewhere, but has complicated gear, requiring very 
powerful governors. The arrangement adopted in the engine 
shown on page 196 is much simpler, and does not require a more 
than ordinarily heavy governor. Crossley Brothers, Limited, 
inform us that their experience of cut-off and throttle regula- 
tion is that tandem engines cannot be run very satisfactorily 
in this way, owing to the necessity of having a cylinder full 
of charge under all circumstances, so as to overcome the 
inertia of the reciprocating parts. 

The engine is fitted with a horizontal balanced exhaust 
valve, which is easily.operated, and handy for inspection and 
cleaning. The crank shaft bearings are oiled by ring lubri- 
cators, and an oil pump distributes an ample supply to all the 
working parts of the engine. The pistons and piston-rod are 
water-cooled, and duplicate electric igniters are fitted to each 
cylinder. The cylinders are fitted with loose liners. 

‘The engine illustrated is one of a set of six—four of 500 
horse-power and two of 250 horse-power—of the same design, 
for a large pumping plant in America. The first engine has 
been delivered, and gave, we are informed, excellent results 
on @ long trial at the makers’ works. 

Weillustrate also on page 196 a new type of inverted vertical 
gas engine recently put on the market by the same makers. 
Crossley Brothers decided upon a four-cylinder engine, as 
they found that three cylinders would not give the necessary 
close speed regulation so often demanded for running alter- 
nators in parallel, The cyclical variation with three cylinders 
is, of course, much greater than with four. The engine has 
been specially designed to give great accuracy of governing 
and economy at all loads, and to occupy as little floor space 
as possible. 

#crced lubrication is supplied by two small valveless pumps 
enclosed in the engine base plate, and driven by an excentric 
on the crank shaft. The cylinders are of a simple form, 
which ensures sound casting, there being no projecting valve- 
box or combustion chamber which might cause internal cast- 
ing strains. The head containing the inlet and exhaust 
valves is bolted to the top of the cylinder, and forms one piece 
which may be readily removed without withdrawing the 
piston and connecting-rod. The combustion chamber is 
formed by this cylinder head, and having the least 
possible amount of cooling surface, it thereby contributes to 
the heat efficiency of the engine. The valve gear is without 
any complication, and is fitted with case-hardened pins 
throughout, working in gun-metal bushes. 

A spring-loaded governor having hand-regulating gear for 
varying the speed 15 per cent. above or below the normal is 
fitted. The governor controls the amount of air and gas 
passing to the cylinders, but mixing does not take place until 
they enter the inlet valve of each cylinder. This is an im- 
portant feature, as it does away with the possibility of back 
explosions occurring in the pipe leading to the cylinders, 
which would momentarily spoil the governing. With this 
governing valve the engine may be run, we are told, on either 
producer or coal gas without stopping to make the change. 
Hach cylinder is titted with a separate gas cock controlling the 
amount of gas passing to it, thus making it possible to rur 
with one to three or four cylinders, so that in the event of 
any cylinder causing trouble, it can be cut out without stop- 
ping the engine, which continues to work with a load propor- 
tionate to the number of cylinders in operation. 

Compressed air is used for starting the engine, suitable 
automatic valves being fitted toeach cylinder for this purpose. 

3y this improved method no half compression. gear is neces- 
sary ; when the compressed air cock is first opened, and asthe 
fly-wheel of the engine begins to revolve, the main gas and air 
cocks are eack opened, and the ignition switch turned. The 
compressed air cock is then closed. The starting and running 
of the engine are controlled from the main platform. 

High-tension ignition is fitted to the engine, the complete 
system being controlled from the main platform. The com- 
mutator is arranged so that the timing of the ignition may 
be adjusted for each cylinder, and, in addition, can be 
advanced or retarded for all cylinders whilst the engine is 
running. 

The main exhaust pipe is cast with a division plate down 
the centre, and the two middle cylinders exhaust their spent 
gases into one half, and the end cylinders into the other. 
This division is continued about 10ft. beyond the engine 
exhaust pipe,.when one pipe common to all cylinders may be 
used. As a result of this arrangement it has been found that 
back pressure in the cylinders is avoided, and a quiet exhaust 

obtained. 

The engine has cylinders 14in. in diameter by 16in. stroke, 
and is capable of giving 200 brake horse-power when using 
producer gas and running at 250 revolutions per minute. 











NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, January 28th, 1907. 
AN important report has just been published, prepared by 
a Joint Committee of the Executives of the Chamber of 
Commerce and the Chamber of Trade of Johannesburg, and 
dealing with the causes of the existing depression in trade in 
the Transvaal. The report was adopted at a joint general 





meeting of the members of the two chambers, there being 
only one dissentient, so that it may be regarded as practically 
the unanimous opinion of the representatives of commerce 
and trade. In the opinion of the Committees the principal 
causes of the present depressed conditions are (1) lack of con- 
fidence, resulting from (a) uncertainty as to unskilled labour 
supply; (b) the frequent over capitalisation of companies, 
resulting in inadequate returns to investors; (c) uncertainty 
with regard to fiscal policy; (d) the deplorable ignorance of 
certain politicians in England regarding South African 
questions and the hostility displayed by them. (2) The 
absence of local industries uther than mining, which results 
in but limited employment for the white industrial popula- 
tion. (3) The high cost of Government administration, 
involving heavy taxation, which increases the cost of living 
and adds to the difficulties of working low-grade mines and 
of carrying on local industries. (4) The lack of thrift among 
the people. (5) The backward condition of the agricultural 
industry, due in part to the lack of facilities for cheap trans- 
port of agricultural commodities;. the necessity in con- 
sequence for the importation of foodstufis. (6) The competi- 
tion, under unequal conditions, of Asiatic traders. (7) Over- 
trading, exaggerated anticipations of probable business, and 
excessive competition. (8) The importation direct from over- 
sea by consumers of goods which can be obtained locally. 

Regarding this last point, the Committees recommended 
that all goods required for local consumption—especially by 
the Government, the municipalities, companies, and other 
public bodies—should, under equal conditions, be obtained 
through local firms. The most important recommendation, 
however, was with regard to point (1) (aj. The maintenance 
of an adequate supply of unskilled labour being absolutely 
essential, there should be no repatriation of Chinese labourers 
now in the Transvaal until some efficient and economically 
possible substitute has been found. The Committees con- 
sider that the provisions of Clause 50 of the recently promul- 
gated Letters Patent will, if not amended, cause the existing 
depression to be seriously accentuated. The new Parliament 
should immediately take steps to get this altered, and to 
secure for the people of this Colony the right to deal with 
their own labour difficulties. 

There is, of course, little novelty contained in this Report. 
The depression in all its aspects has been spoken about and 
written about for the past two or three years, and it would 
be miraculous if something new could be discovered regarding 
it. There is a distinct vaiue in the Report, in that it records 
the opinions of scores of business men, and we find that 
these opinions coincide exactly with the views of the leaders 
of the mining industry. 

The closing month of 1906 was remarkable from the fact 
that the largest output of gold was obtained. The report of 
the Mines Department gives the amount as 541,953°7 oz., 
of value £2,302,074, and this beats the previous record 
obtained in the month of October. The silver won was 
58,274°70z., of value £7661. The value of the diamond 
output was £180,205, and of the coal £65,919. During the 
year 1906 the mineral product of the Colony has been :— 
Gold, £24,616,704; diamonds, £1,564,241; coal, £832,470; 
silver, £78,517 ; making a total of £27,091,932, which com- 
pares very favourably with the value of the 1905 outputs, 
viz., £22,698,275, as with the value obtained in 1898, viz., 
£16,908,976. In addition to the four minerals just men- 
tioned, base metals have been obtained to the following ex- 
tent :—Copper giance, 560 tons; lead, 900 tons; tin ore, 
108 tons. 

The position of the Transvaal mining industry at the close 
of the year may be gauged by study of the following 
statistics :—There were 88 mines crushing, and these em- 
ployed 8497 stamps, which milled 1,307,053 tons of ore. The 
jabour employed on gold mines was as follows :—Whites, 
17,495 ; coloured labourers, 98,156; Chinese, 52,917.. In the 
month of January, 1906, the labour employed was :—Whites, 
18,582 ; coloured, 93,933; Chinese, 47,166. It will be seen 
that while the unskilled labour has increased to the extent of 
10,000, the skilled labour, i.e., the white labour, has 
diminished by slightly over 1000. As has been explained 
before, the ratio of skilled to unskilled labour depends to 
some extent on the amount of new construction work that is 
in hand at the time, and this explanation may safely be 
applied to account for the variation in the ratio during the 
year 1906. 

The past year has certainly been marked by the persistent 
continuance in the policy of making use of labour-saving 
appliances for mining, transport, and treatment work, where 
such are economically possible. For tramming underground 
the introduction of bradford’s overhead mono-rail system has 
been proved to be successful, and the example set at the 
Langlaagte deep mine is being followed. The carriers used 
hold one ton of rock, and it has been proved to the satisfac- 
tion of mining men that one boy can push three of these tubs 
down the usual one per cent. incline, and also return the 
three empties up the grade. No satisfactory system of motor 
drive for this mono-rail system has as yet been brought 
forward, but this is bound to come, The Gordon pneumatic 
hammer rock drill at the Robinson Mine is still doing good 
work. It is certainly economical of native labour, as one boy 
can, when using it, drill at least four times the footage he 
could do with the hand hammer. The use of mechanical 
excavators, such as the ‘‘ Blaisdell,’’ has been attended with 
good results in more than one mine; while, both under- 
ground and on the surface, conveyors of the belt or jigging 
types are installed more extensively than ever. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


EIGHTH REPORT TO THE ALLOYS RESEARCH COM- 
MITTEE: ON THE PROPERTIES OF ALLOYS OF 
ALUMINIUM AND COPPER. 


By Professor H. C. H. CARPENTER, M.A., Ph.D., and Mr. C. A+ 
EDWARDS, of the National Physical Laboratory.* 
(Concluded from page 174.) 


Stanton’s alternating stress test.—Under this test the 10 per cent. 
aluminium bronze—alloy No. 13—shows itself a most useful 
material. Its maximum limit of resistance for one million rever- 


| sals of direct stress at a rate of 800 per minute, and with a ratio 


of tension to compression of 1-4 i: about 28-3 tons per square 
inch. Comparing this figure with those obtained by Messrs. 
Stanton and Bairstow for ten varieties of iron and steel—loc, cit. 
—the alloy takes the third place, equal to piston-rod steel 
containing 0.446 per cent. of carbon. (Ihe highest figure, 31-5 
tons, was obtained with Swedish Bessemer steel—0-645 per cent. 
carbon.) 

But the particular merit of this alloy—and also the 5 and 74 per 


* Abstract. Kead January 18th. 








cent. bronzes—is the close approximation of the maximum stress 
under which it will bear an unlimited number of reversals to the 
stress at the elastic limit as determined in a tensile test. In this 
respect it is markedly superior to the iron and steel specimens 
hitherto investigated. This is shown in Table 58, which contains 
the values of the ratio of the maximum range of stress to the 
primitive yield-point of each alloy. 
TABLE 58. 
Alloy No. Ratio Maxtmurs range eo! strese, 

ry imitive yield-puimt 

o). lain Chere, dal ee 
1-47 
1-80 
Se «3 Se “an ga “se” 3+) ee Lon 1-93 
ee ee eee te ee ee 

The ratio nearly reaches 2 in the case of Nos. 9 and 13, and is 
high in No. 6. In the case of irons and steels referred to the 
ratio varied between 1-80 and 1-13—/oc. cit. 

Although in the foregoing tests the alloys were sometimes 
stressed beyond the yield-point, the materials were for the most 
part in the elastic condition, and the calculated limits of resistance 
refer to the alloys in this state. 

Arnold’s alternating stress test.—It_ will be seen from Professor 
Arnold’s report that all the alloys behaved well under this test, 
but particularly those containing from 5 to 10 per cent. of 
aluminium. He hasioformed the authors that ‘‘ Alloy No. 9 consti- 
tutes a record in its capacity of resisting alternations.” Thus, 
when the alloys were.subjected to alternating stresses beyond the 
yield-point, the capacity to resist fracture rose with the addition 
of aluminium to a maximum at about 7-35 per cent., but fell 
sharply at 10 per cent. This drop coincides with the appearance 
of the dark brittle structural constituent— loc. cit.—and appears 
only natural. The variations thus found fall more into line with 
those revealed by the impact tests—in the succeeding section— 
than with those shown by Dr. Stanton’s tests. 

Impact tests.—These were carried’ out in the Izod machine on 
notched bars 2in. by gin. by in. The results are given in 
Table 60. Except in the case of alloy No. 4, the valuesin column 4 
are the mean of three tests. Alloys Nos. 1 to 9 did not break 
under this test, and in these cases-the figures in column 4 merely 
show the energy required to bend the specimens to the same angle, 
viz., that at which the tup cleared them. The figures bring out 
the gradual stiffening caused by increasing aluminium up to 7-35 

r cent. already shown in the static tests. For alloys 13, 15, and 
16 the mean figures are those required to produce fracture—with- 
out deformation. 

Summary of kinetic stress tests.—These tests have yielded one 
result of particular interest. They have shown that the primitive 
yield-points of these alloys are very much nearer the proper 
figure than those of steels ; or, in other words,that the alloys show 
much less tendency to assume an artificial yield-point in their 
manufacture. Alloys Nos. 9 and 13 are nearly theoretically perfect 
in this respect. 

The alloys containing from 0 to 10 per cent. of aluminium 
behaved very satisfactorily in these tests, but the most valuable 
range is from 5 to 10 per cent. 

Freezing curves —The complete results are given in the full 
report, and they are also given graphically. The circles, dots, and 
crosses represent observed evolutions of heat. The line which 
represents the ‘‘liquidus” curve, that is, the temperatures at 
which the molten alloys begin to deposit solid crystals on cooling, 
agrees well with that obtained by M. L. Guillet except in one 
particular, namely, the authors have not found that the curve 
rises from 44-5 to 50 per cent. of aluminium. Near this percentage 
it is nearly a horizontal straight line. 

The alloys containing from 0 to 13 per cent. of aluminium, whose 
properties have been investigated in such detail, appear to solidify 
at one temperature. From 8 to 13 per cent. evolutions of heat 
take place on cooling at temperatures for the most part between 
600 deg. Cent. and 500 deg. Cent. (1112 deg. Fah. and 932 deg. 
Fah.). These have been investigated by differential cooling, and 
are discussed in. the succeeding section. The rise in the liquidus 
curve from 8 to about 12 per cent. of aluminium coincides with 
the appearance and growth to a maximum of the dark needles in 
the alloys after they have cooled to the ordinary temperature. 
But this must be carefully distinguished from the fact that 
the alloys solidify to an apparently homogeneous mass from 
which the dark and yellow structural constituents are ultimately 
formed. 

Heating and cooling curves.—The complexity of the curves 
increases with rise of aluminium, and no attempt is made to give 
a complete physical interpretation of them. ‘This cannot be done 
without definite and extensive experiments made with this end in 
view, and time has only permitted their execution in a preliminary 
way. The authors think, however, that the following interpreta- 
tion on broad lines is true as far as it goes. 

At 8-12 per cent. of aluminium a very small heat absorption 
occurs at 563-566 deg. Cent. (1045-1050 deg. Fah.), and that this 
increases with rising aluminium to a maximum at 12-13 per cent. 
This coincides with the appearance and growth toa maximum of 
the dark needle-like structural constituent in the alloys. This 
thermal change appears to be connected with a change in the pro- 

rties of the constituent thus characterised. (Experiments have 

m made with alloy No. 13, and the authors think their 
generalisation will hold for alloys Nos. 10, 11, 12, 13, 14, and pro- 
bably No. 15.) 

hen alloy No.-13 was quenched at any temperature not 
exceeding 560 deg. Cent. (1040 deg. Fah.) no structural change 
was detected. When quenched at 600 deg. Cent. (1112 deg. Fah.) 
the dark constituent became lighter in colour and more striated. 
The change at 560-570 deg. Cent. (1040-1058 deg. Fah.), which is 
remarkably constant in temperature throughout the series, appears 
to correspond to a change in the dark constituent, as a result of 
which it can dissolve the light yellow constituent. 

The heat absorptions between 600 deg. Cent. and 800 deg. Cent. 
(1112 deg. Fah. and 1472 deg. Fah.), which are more prolonged 
and variable in position, seem to correspond to the gradual solution 
of the yellow in the dark constituent. 

Corrosion tests.—In these tests the conditions were made as 
severe as possible. Thus, if the plates had not been freed from 
deposit each week by brushing, it is probable that the latter 
would have protected them to some extent from further action. 
It was considered important, however, to present the alloys in as 
unfavourable a light as possible, and to publish maximum corrosive 
figures. 

The alloys containing from 1 to 10 per cent. of aluminium have 
shown themselves, under the conditions chosen, to be practically 
incorrodible by sea water, whether alone or bolted toa plate of 
mild steel. This is an important result. But it must be accepted 
with this reservation, that it does not necessarily hold true in cases 
where sea water is exposed to local contamination of particular 
kinds, for example, town drainage, &c. In the sea water tests (A) 
these alloys were undoubtedly superior both to Muntz metal and 
naval brass, which corroded appreciably. 

The fresh water tests gave an opposite result. Muntz metal and 
naval brass were unaffected, whereas the copper aluminium alloys 
corroded to some extent. 

It should be mentioned that cast plates of the aluminium copper 
alloys, and rolled plates of the Muntz metal and naval brass, were 
used, The authors’ experience of etching polished surfaces of cast 
and rolled materials leads them to think that cast specimens are 
usually more readily attacked by liquids than rolled specimens. 
If this is so, then the conditions were severer for the copper 
aluminium than the other two alloys. 

A comparison of the properties of alloy No. 13 with those of Swedish 
Bessemer steel of about 0-35 per cent. of carbon.—The research 
described in Part II. has brought outa fact of very remarkable 
interest, namely, that the qualities, both mechanical and physical, 
of alloy No, 13 resemble those of a Swedish Bessemer stee of 
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about 0-35 per cent. of carbon to a truly astonishing degree. 
When it is remembered that the former is an alloy of copper and 
aluminium, the latter an alloy principally of iron, sadn, and 
manganese, the parallelism of qualities appears especially interest- 
ing. It is, however, a matter of surprise that the resemblance 
between two well-known alloys—for No. 13 is the so-called 
aluminium bronze or aluminium gold—has not hitherto, so far as 
the authors are aware, been adequately described. 


PROPERTIES OF THE RICH ALUMINIUM ALLOYS. 

Specific gravities.—As was found for the rich copper alloys, so 
here the specific gravities of the chill castings and rolled bars are 
identical. The identity also extends to the drawn bars so far as 
they have been examined. 

jith the introduction and addition of copper up to 8 per 
cent. the specific gravity rises regularly, and a smooth curve 
results. The specitic gravities of the sand castings are lower and 
vary less uniformly than those of the chill castings and rolled 
bars. 

Tensile tests of bars.—{1) These alloys ap to be unaffected 
by such heat treatment as quick or slow Be me 

(2) Small chill castings possess superior mechanical qualities to 
sand castings. 

(3) In order to get the full value of the inherent properties of 
the alloys, a considerable amount of mechanical work, ¢.g., rolling 
or drawing, with or without annealing, should be performed on 
them. From 0-8 per cent. of copper all the alloys roll well, and 
from 0 to about 4 per cent. of copper they draw sound. Asan 
illustration of the beneficial effect of mechanical work, alloy No. 37 
is selected. The improvements effected in yield point reduc- 
tion of area are particularly noticeable and important. An alloy 
whose specific gravity is only 2-79, whose yield point is 18-5 tons, 
and whose reduction of area is 20-84, may have an industrial 
future in cases where a combination of lightness and strength is 
desired. 

(4) The tests of the sand and chill castings, of the rolled and 
drawn bars, agree in showing that nothing is to be gone by 
adding more than 4 per cent. of copper to aluminium, he intro- 
duction of copper causes a fall of ductility, and a rise of tenacity, 
which are fairly steady up to 4 per cent. Beyond this there is no 
increase in tenacity, while the ductility continues to diminish. 

(5) The elastic ratios of these rich aluminium alloys average much 
higher than those of the rich copper alloys. 

Tensile tests of sheets. —The variations of properties caused by the 
introduction and addition of copper to aluminium have been found 
to be very similar ia the alloys in the form of sheets to those in the 
form of rolled and drawn bars. In particular, the conclusion pre- 
viously drawn that nothing is gained by adding more than 4 per 
cent. of copper has been confirmed by these experiments. 

Corrosion tests.—The rich aluminium alloys have proved to be 
strongly corroded by sea water, but uncorroded by fresh water of 
the type used. The rich copper alloys exhibited an opposite 
behaviour, being uncorroded by sea water and slightly, but quite 
appreciably, corroded by fresh water. 








AMERICAN ENGINEERING NEWS. 


American locomotives for Italy.—Twenty locomotives have 
recently been built by the Baldwin Locomotive Works, 
for the Italian Government Railways. Ten of these 
are six-coupled bogie, or 4-6-0 four-cylinder balanced com- 
pound passenger engines. The other ten are eight-coupled, 
or 2-8-0 four-cylinder simple goodsengines. The cabs, screw 
reversing gear, injectors, screw couplers, drawbars, and 
spring buffers are all made to meet the special requirements 
of the Italian railways. The frames are of the American bar 
type, of cast steel. The driving wheels have cast steel 
centres, with retaining rings; the bogie wheels have solid 
centres. being of rolled steel with rims wide enough to allow 
steel tires to be shrunk on when the rims have been worn out. 
The boilers are of the straight top pattern, with wide fire- 
boxes for the goods engines and narrow fire-boxes for the 
passenger engines. Five engines of each set have copper 
fire-boxes, the remainder having steel fire-boxes. They will 
burn coal and briquettes. The general dimensions are as 
follows : — 





Passenger. Goods. 


_.| 154in. by 24in. | 
-| 25in. by 2oin. 
te ift 





Cylinders, h.p. 20in. by 26in. 
ift. Tin. 
| 8jin. by 9fiv. 
5ft. 


200 Ib. 


9? _ 

Driving wheels 

» journals., 
Boiler, diameter .. 
Steam pressure .. 
Fire-box .. 
Tubes— 

Number .. 

Diameter 

Length .. .. 
Heating surface— 

Tubes os 


ft. 
Sin. by 10in. 
5ft. 
200 Ib. 
Radial stay 
260 
2in. 
14ft. 6in. 


250 
2in. 
15ft. 6in. 
2018 sq. ft. 
1 


” ” 
ke hm he ee Set be + ae 2084 =O, 
| ee ee 33} ,, ee 
Wheel base — 
Driving .. .. 13ft. 6in. L5ft. Sin. 
ae ee 26ft. 9in. 23ft. 8in. 
Engine and tender 56ft. 6in. 53ft. 5in. 
Weight— 
On drivers 
On bogie.. .. .. 
Of engine a 
Of engine and 
Tender .. ° 
Water 
Coal .. 


1962 sq. ft. 
1 


65 tons 

tender | OD: oe 

6. ae Double bogie 
5280 gals. 





Combination steam and hydraulic power plant. — The 
electric generating plant of the Juniata Electric Company, 
near Huntingdon, Pa., comprises a dam 400ft. long to give 
an effective head of 28ft.; a power - house of reinforced 
concrete 30ft. by 205ft., with two wings 75ft. by 50ft.; and a 
combined hydraulic and steam plant for a generating capacity 
of 8000 horse-power. The dam is of armoured concrete, and 
is hollow, approximately of triangular section. The up- 
stream face tapers from 15in. to 9in. in thickness, and the 
down-stream face is 9in. thick, while the floor is about 24in. 
thick. The width is 45ft. at the base, and the height 
27ft. 6in Transverse interior walls or buttresses are placed 
at intervals of 10ft., and in these are rectangular openings 
with plank walks between them, so that the entire interior 
of the dam is open to inspection. The hydraulie plant will 
consist of six pair of turbines, each pair of 40in. wheels being 
mounted on a horizontal shaft, which extends through a 
stuffing-box into the generatorroom. The wheels will run at 
200 revolutions, and each unit will develop 1000 horse-power 
under a working head of 27ft. The generators will be of the 
revolving field type, 500-kilowatt, three-phase, 60 cycles. 
The steam plant will have four vertical shaft turbo-generators 
of the Curtis type, running at 1800 revolutions, the generators 
being of 500 kilowatts. All generators are guaranteed to 
endure a 50 per cent. overload for two hours. Steam is 
supplied by water-tube boilers of 400 horse-power each. The 
generator yoltage is 2300 volts, stepped up to 11,000 and 





45,000 volts for transmission. 
voltage are run on a single line of wooden poles to Huntingdon, 
and a third to Altoona. Two 45,00U-volt circuits are carned 
to Altoona, 30 miles, and Tyrone, 15 miles; the cables are 
supported by towers. 45ft. high, built of galvanised steel 
angies, and about 440ft. apart. 


Pressure in locomotive boilers.—For some years past there 
has been a general tendency to adopt boiler pressures of 200 1b. 
and over in the large locomotives now used for both passenger 
and goods traffic, and a pressure as high as 225 Ib. 1s carried 
in a number of cases. It has come to be a somewhat 
axiomatic idea that increased power must be attained by 
the use of higher pressure. A special investigation which 
has been carried on for about two years has had the im- 
portant effect of showing that this broad line of reasoning 
is not correct, and that the most economical ultimate results 
are obtained with pressures of 1601b. to 180lb. There is 
found to be no economy to warrant the use of pressures 
higher than 1801b. This does not imply that pressures 
should be reduced to 1801b. on engines built for 2001b. or 
more; that would mean a direct reduction in power. What 
is meant is that in the design of new engines of given weight, 
boiler capacity is to be considered of more importance than 
boiler pressure. A larger boiler, but of hghter material, 
would be used, the cylinders, of course, being proportioned 
to the boiler capacity. The thermodynamic value of the 
higher pressure is small, and is apt to be lost under the con- 
ditions of locomotive service, either in the way of direct 
leakage at piston-rods and valve stems, or in the way of 
increased cost of maintenance and repair. The investiga- 
tions have so far included the simple or single-expansion 
engine only, but it is proposed to continue them with com- 
pound locomotives and with simple locomotives equipped with 
superheaters. In a number of cases there has been trouble 
with high boiler pressures, but one railway designs its 
boilers tor 2001b. and then carries a working pressure of 
180 1b., with excellent results in cost of operation. It will 
be of interest to see whether the low-pressure theory meets 
with general adoption in new engines. 


Steel works extensions.—The United States Steel Com- 
pany has decided upon extensive improvements at the works 
of a number of its subsidiary companies during 1907. At the 
Youngstown works of the Uarnegie Steel Company two new 
blast furnaces of 450 tons daily capacity will be built; also 
twelve open-hearth furnaces of 60 tons capacity, and an ingot 
mould factory. At the Duquesne works two blast furnaces 
and eighteen open-hearth furnaces will be built, and when 
the latter are completed the present Bessemer plant—having 
a capacity of 50,0U0 tons a month—will be dismantled. A 
16in. merchant bar mill will be erected at the Duquesne 
works, and a l4in. and 22in. structural mill at the Clairton 
works. The Indiana Steel Company will begin work on the 
second group of four blast furnaces, twenty-eight open-hearth 
furnaces, and blooming, slabbing, and finishing mulls sufti- 
cient to work up the output of the furnaces. ‘The Illinois 
Steel Company will build two 250-ton mixers for its Bessemer 
department. The National Tube Company will build a new 
blast furnace at its McKeesport plant; and at Lorain a 
450-ton 90ft. blast furnace, six 60-ton open-hearth furnaces, 
and a pipe galvanising plant. The American Steel and Wire 
Company will build a mill for rolling flat bars for cold 
rolling, new rod mills, and a factory for insulated wires and 
cables. The American Sheet and Tin-plate Company will 
erect four new hot mills, a jobbing mill, a sheet mill, and a 
galvanising plant for plates. The American Bridge Com- 
pany will build a new and extensive bridge works at Elmira, 
where it already has works, so that it will then have four 
large works of modern design and equipment. The Lorain 
Steel Company will build new open-hearth furnaces at the 
steel foundry, and will double its shop capacity for the 
manufacture of castings, forgings, and railway points and 
crossings. Much of the above work will be done during 1907, 
but some of it will not be completed until 1908. 

High-speed electric railway.—An electric railway for speeds 
of 60 miles an hour is to be built between the cities of 
Washington and Baltimore, 40 miles, with a 20-mile branch 
to Annapolis. It will be on the single-phase system, with a 
trolley potential of 6600 volts at a frequency of 25 cycles per 
second. Each car will have four motors of 125 horse-power, 
one to each axle, enabling them to attain speeds of 60 miles 
an hour on the long straight sections of the line. Thesecars 
will run at fifteen-minute intervals, and make the 40-mile 
trip in seventy minutes, including stops. For tocal trains 
making numerous stops there will be similar cars, but with 
only two motors, one to each bogie; these can run at 45 
miles an hour. All the cars will have the Sprague multiple- 
unit control system. There will be two electric locomotives 
on double bogies, with four 125 horse-power motors, capable 
of hauling trains of five cars. Three-phase current at 6600 
volts will be obtained from the power station of the Potomac 
Electric Company ; this will be delivered to a sub-station, 
and in order to obtain a balanced load on the three-phase 
generators, this current will be changed from three-phase to 
two-phase by groups of two transformers. Half of these will 
have the secondaries wound for 6600 volts and connected 
in parallel on the same phase, supplying single-phase current 
to the trolley line as far as the junction for the Annapolis 
branch, The other half will be wound for 33,000 volts, and 
will be connected in multiple on the second phase to the 
33,000-volt transmission line, which will supply current to a 
step-down transformer at the junction, serving the branch 
and the remainder of the line. The main sub-station will 
have seven 800-kilowatt water-cooled transformers, three 
with 33,000-volt and four with 6600-volt secondaries, one of 
the latter being for reserve. The junction sub-station will 
have four water-cooled 25-cycle 800-kilowatt transformers, 
reducing the 33,000-volt current to 6600-volt current for the 
trolley line. } 








Ph gece Me gw meg econ are oo to state that 
patent for the epicyclic change speed gear, described on page 
146 of our last issue, is owned by Turner and Co., Limited, of 1, 
2, and 3, George-street, Lisson-grove, N.W. 


INNER LONDON UNDERGROUND LakE.—At the Bank of England 
an artesian-bored tube well reaching to a depth of 400ft. from the 
surface has just been completed in the short time of eight weeks, 
springs having been tapped yielding a minimum supply of 150,000 
gallons perday. The strata passed were the tertiary beds 
consisting of alluvial deposits, thick s of London blue clay, 
mottled “y Woolwich and Reading beds, followed by the chalk 
and flints, from which the water supply has been obtained. The 
average thickness of the beds above the chalk in the city of 
Londonis about 230ft. The work was carried out by Messrs, C, Isler 
and Co., of Southwark, London, 


Two feeders for the lower | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Market Going Back. 

Ir had been hoped that the northern warrant markets 
would recover themselves, but events have falsified expectations, 
and the Birmingham market is this week depressed accordingly, ; 
No one will buy, and to effect any sales merchants and makers 
have to quote sensibly lower prices. All brands of Staffordshire 
and Midland forge and part-tmine pig irons were down fully 2s, per 
ton. Hematites were an exception, and were still dear and buoy. 
ant on the basis of 82s. net f.o.b. Northampton grey forge iron 
cannot now command even 58s, to 60s. per ton, and South Stafford. 
shire common forge iron is unsaleable at 56s. to 57s. 6d. per ton, 
Staffordshire part-mine iron is 57s. to 60s. per ton, and best all. 
taine 87s, 6d. upwards. North Staffordshire pigs are 61s. nominal, 
Contidence in the pig iron market is badly shaken, and the giving 
out of contracts is delayed. The future is very uncertain, and 
people are nervous. The business closed this (Thursday) afternoon 
was for small parcels of Staffordshire part-mine iron, Northampton 
forge iron, and hematite foundry. There was no Lincolnshire 
iron offered, and Derbyshire forge qualities were at a discount 
here. 


Decline in Manufactured Iron Prices. 


Finished iron as well as pig is feeling the effect of the 
unfortunate turn in the situation. All descriptions were to-day 
fully 5s., and in some branches 7s. 6d. per ton down on the top 
rates of three wecks ago. Sheets resisted the fall more than any 
other descriptions, but even here buyers looked for concessivns, 
Unmarked bars, which have been quoted at £7 10s., were this after- 
noon £7 5s., hoops were £8 5s., and gas strip £7 10s. The chance 
of the makers of this last commodity further to advance prices, as 
a week or a fortnight ago they were contemplating, has now gone, 
and unless the market takes a sudden and unexpected upward turn 
no more will be heard of the proposition. 


An Exception. 

Sheets are at present an exception to the general decline. 
The market is about stationary. Galvanisers appear to have 
touched the limits of demand, and the market is not responsive to 
any higher quotations. Some of the galvanisers have so many 
orders on hand that they can afford to be independent, and they 
still decline to depart from their former position of demanding a 
premium on the Association minimum of £13 15s. for 24-gauge 
corrugated material f.o.b. Liverpool. Black iron sheets are quoted : 
—singles, £8 15s. to £9; doubles, £9 to £9 2s. 6d.; and lattens, 
£9 12s. 6d. But in the absence of much new business, and with 
the expectation strong that pig iron and raw steel will show 
further ease, the prices just quoted were scarcely more than nomi- 
nal. The spelter market is again idle. The slight recovery on 
speculative movements in the London market had no effect, and 
the quotation of £27 was purely nominal, galvanisers declining to 
negotiate. 


Raw Steel Down 5s. per Ton. 

Raw steel is following pig iron. In other words, it is 
coming down, and the indications are that it will do so. Sellers 
of steel having found that £6 10s. for Bessemer billets and tin bars 
stopped all forward business, have dropped to £6 5s, per ton, and 
it would be in no way surprising if a further reduction took place. 
Steel girder plates are £8 to £8 5s. per ton; boiler plates, 
£9 2s. 6d. to £9 5s.; mild bars, -£8 to £8 5s.; and engineering and 
bridge building angles, £7 5s. to £7 10s. per ton. Sellers of 
B and Si Martin billets are trying to check the down- 
ward influence in prices by pointing to the continued absence of 
German and American importations, but this is insufficient excuse 
in the eyes of sheet rollers and other users for the late extreme 
prices, 


Another Foreign Steel Syndicate. 

Curiosity is excited this week in Midland circles by a 
report that a steel combination is about to be effected, or is pro- 
posed, in Spain. The statement is that twelve of the leading 
works in the Bilbao district have arranged with certain of the 
makers also in the North of Spain, to keep up prices, and that the 
understanding is to become operative immediately. The syndi- 
cate, it is said, is to continue ‘* for five years at least.” All orders 
are to be led, and to maintain prices, and to prevent over pro 
duction, the output is to be carefully regulated. 





Coal Famine. 


Extreme conditions continue in the coal trade. Supplies 
are much within the market demands, and ironmasters state that 
the famine is due to the proposed withholding of the normal 
supplies by the coalowners, with the specific object of exacting 
higher prices. The coalmasters deny this, and state that the 
shipping is largely the fault of traffic management by the railway 
companies, who keep the loaded wagons waiting in the sidings, 
instead of promptly returning them to the collieries. Whatever 
the correct explanation, the fact remains that some of the iron- 
works are being very badly inconvenienced, and operations at some 
of them are only just able to be dragged through. It supports 
ironmasters’ and merchants’ statements that the shortage is a 
deliberate one, that it is stated to be easy enough to get orders 
executed by paying sufficient premium on the contract rate, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, February 20th. 
The Course of Pig Iron. 

THERE was a larger attendance than usual on the Man 
chester Iron Change on Tuesday. Interest centred in the course 
of pig iron, and for the moment the “ Bears” are jubilant. No 
doubt warrants have been influenced by recent events in the 
North, and there is a lack of confidence, which is strikingly evident 
on the part of consumers on the spot. The expression “* hand-to 
mouth ” demand was commonly heard, and at the same time some 
merchants offered at fully 1s. to occasionally 1s. 6d. per ton under 
list prices. This was very marked both in Lincolnshire and Derby- 
shire. Representatives of makers on ’Change generally intimated 
that they were not prepared to accept less money, and were 
indignant at the ‘‘slaughtering” of prices going on. Lancashire 
was steady, and Middlesbrough, open brands, and both East and 
West Coast hematite were unchanged. Scotch and Staffordshire 
iron was the turn weaker. Forge iron unchanged. 


Finished Iron. 
While there is a weaker feeling in pig iron, fmished iron 
is in steady demand. Merchants report prices well maintained, 
with good deliveries from stock. 


Steel. 
Lancashire billets are firm, and for small lots of, say 15 or 
20 tons, outside prices are being obtained. There is little or 
nothing doing in foreign. Sheets are also in request. 


Copper. 
There appeared to be some uncertainty as to the exact 
position of this article. The raw article was described as steady to 
firm, but in the way of sheets and tubes no particular change 
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either in demand or price was to be noticed. Certainly the de- 
mand was on the quiet side, if anything. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 70s.; Lincolnshire, 
64s.; Derbyshire, 65s. to 65s, 6d.; Staffordshire, 63s.; Middles- 
brough, open brands, 66s. Scotch: Gartsherrie, 75s. 6d.; 
Glengarnock, 73s. 64.; Eglinton, 71s. 6d.to 72s.; Dalmellington, 
71s., delivered Manchester. West Coast hematite, 74s. to 75s., 
f.o.t.; East Coast ditto, 78s. f.o.t. Scotch, delivered Hey- 
sham: Gartsherrie, 73s. 6d.; Glengarnock, 71s. 6d. Eglinton, 
69s. 6d. to 70s.; Dalmellington, 69s. Delivered Preston: Gart- 
sherrie, 74s. 6d.; Glengarnock, 72s. 6d.; Eglinton, 70s. 6d. to 
71s.; Dalmellington, 70s. Finished iron: Bars, £7 15s.; hoops, 
£8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8; hoops, 
£8 2s, 6d.; boiler plates, official, £9 2s. 6d.; plates for tank, 
girder, and bridge work, £7 15s. to £8 ; English billets, £6 15s. 
to £7; sheets, £8 17s. 6d. Copper: Sheets, £123 to £125; tough 
ingot copper, £114; best selected, £115 per ton ; seamless copper 
tubes, 144d. to 144d.; brazed ditto, 14}d.; seamless brass tubes, 
11}d.; brazed brass, 12}d.; condenser, 12d. to 12}d.; rolled brass, 
104d.; brass wire, 104d, to 1094.; brass screwing rods, 10jd. to 
107d. perlb. Sheet lead remains unchanged at £22 15s, per ton. 
Tin ingots, English, £194 to £194 10s. per ton. 


The Lancashire Coal Trade. 

In some respects there was a cessation of the excitement 
on the Coal Exchange here on Tuesday, and merchants were not 
so anxious to place orders in certain departments as they were. 
This was very marked in house coal, and the milder weather of 
last cuiisen lakes hopes of output overtaking demand. Wednes- 
day was very wintry, and would probably cause more pressure for 
deliveries. Slack and manufacturing coal was generally in strong 
request, and demand for bunkering coal can scarcely be met on 
the Ship Canal. ‘There is every prospect at the time of writing 
‘that the Yorkshire advance will be followed by Lancashire, and 
that we shall see higher prices. 


BARROW-IN-FURNESS, February 20th. 
Hematites. 

The position in the hematite iron market is somewhat 
peculiar this week. There is a still weaker tone in warrant iron, 
and yet makers are still very firm, and they are quoting 82s. per 
ton net f.o.b. for mixed Bessemer Nos., although warrant iron is 
selling in very small quantities at 71s. 104d. net cash, buyers 2d. 
less. A large volume of trade has been done lately, but orders 
have somewhat fallen off in consequence of the great difference 
in the price of makers’ iron and warrants. Yet the warrant stocks 
held in the district are comparatively small, and very limited 
deliveries could be made out of them. They have been somewhat 
reduced this week, and now stand at 75,975 tons. Makers, who are 
in many cases behind-hand with their deliveries, are holding only 
about 25,000 tons of stock. It is known by makers that the 
requirements of America and Germany will be large for the rest of 
the year, and the business doing on home account is not likely to 
fall off. With this prospect, makers who are well off for orders in 
the meantime are not disposed to sell freely at anything like 
warrant prices, and especially so because the present price of raw 
materials leaves but little margin of profit. « Warrant iron has 
gone down to 71s. 104d., as stated above, and yet there is no 
pressing demand for deliveries at this price; makers have 36 
furnaces in blast, and the yield of iron is very large. It is all 
going into delivery, and a great deal of iron yet to make will! be 
required to enable makers to clear their order books There is 
reason to believe that the activity of the hematite trade will be 
maintained so long as the American and (serman demand is 
maintained, and there are indications of no falling off in the 
demand from these sources. The’local steel trade is not taking as 
large supplies as usual of pig iron, and there is consequently all 
the more crude iron available for the geveral trade. Iron ore is in 
very full demand, and average sorts are still at 18s. 6d. per ton 
net at mines. Foreign ores are in large delivery, and are selling at 
about 23s. net cash delivered at West Coast works, 


Steel. 

The rail mills are busy on orders booked some time ago. 
but new orders are not coming to hand freely. Prices are still 
high at £6 15s. per ton net f.o.b., for heavy sections. The mills 
are frequently used for the production of billets and tin bars, for 
which a moderate demand exists. The trade in shipbuilding 
material is only sufficient to keep the mills on half time, and 
there is no prospect of any improvement in this department. In 
merchant steel there is a poor trade being done, and the mills are 
not even half employed. 


Shipbuilding and Engineering. 

There does not seem to be any immediate prospect of 
new orders in the shipbuilding trade, and this industry is ina 
much worse condition than for many years past. Engineers expect 
to be busier in the marine shops, but the specifications of certain 
orders in hand have not yet been delivered. 


Shipping and Coal. 
’ Shipping has been very brisx of late. The exports of 
iron to date this year have been 128,242 tons, being an increase on 
the corresponding period of last year of 36,371 tons. Coal and 
coke remain firm, and high prices are still prevailing. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal again Advanced. 
: _ Fottowine the lead of West Yorkshire, the South 
Yorkshire coalowners imposed this week a further advance of 
ls. per ton on” household fuel. This makes a rise of 3s. per ton 
this year, _ Several of the principal firms have issued revised price 
lists, showing the best Barnsley house coal at 13s. per ton, soft 
riddled nuts at 12s. per ton, and cobbles at lls. per ton. The 


continued cold and stormy weather has caused a sharp and heavy | 


demand for supplies. The shortage of coal is certainly not due 
to any decrease in the output, for the pits have worked very 
regularly.» One contributing factor to the existing situation is 
stated to be the congestion on the various railways caused by the 
heavy traffic. This, of course, will be remedied in a short time, 
while a change in the weather, which cannot be long delayed, will 
relieve the markets in the South and elsewhere. At the time of 
writing, however, the weather is extremely boisterous, with inter- 
mittent falls of snow. 


Steam Coal. 


: Business continues as brisk as ever, the very large output 
being easily absorbed by the market. From the South Yorkshire 
and adjoining coalfields, for the week ending February 12th, 
there was sent to Hull a weight of 45,937 tons, as compared with 
24,855 tons for the corresponding period of last year. Grimsby 
also showed a large increase, the respective weights being 


33,148 tons and 15,074 tons. Full tonnages are being delivered to | 


the railway companies under contracts, which, with certain excep- 
tions, extend to June 30th. Coal bought in the open market 
fetches from 2s. 6d. tos. per ton above the contract rate of 8s. 6d. 
per ton. The Swedish State Railway contracts have attracted less 
attention than usual in South Yorkshire. One district colliery is 
reported to have taken part of thecontract at a price which repre- 
Sents an advance of over 3s. per ton on last year’s rates. 











Colliery Slack, Smudge, and Coke. 


Colliery slack and smudge largely produced, and in heavy 
request, owing to the requirements of the new by-product ovens, 
prices ranging from 6s. to 7s. per ton at the pits. To Lancashire 
and Yorkshire textile districts steam generating fuel is being 
forwarded at from 5s to 5s. 6d. per ton. The brisk demand for 
smelting coke is fully maintained, and rates remain at 16s. 6d. to 
17s. 6d. per ton. Steel melting coke is quoted at 25s. 6d. to 
26s, 6d. per ton, with a good business, 


Iron. 

The weaker tone reported here in hematites continues 
this week. West Coast hematites, delivered in Sheffield and 
Rotherham, are quoted at 87s. to 88s. per ton, and East Coast at 
83s. to 85s. per ton, the latter subject to 24 percent. The Lincoln- 
shire and Derbyshire official quotations have not been altered, but 
no business beyond the requirements of regular customers is 
reported. Makers are well sold for several months, and buyers are 
reluctant to order through expectation that rates will come down. 
The Lincolnshire Ironmasters’ Association quote as follows:— 
No. 3 foundry, 62s. 6d. per ton; No. 4 foundry, 60s. 6d. per ton ; 
No. 4, forge, 59s. 6d. per ton; No. 5 forge, mottled, white, and 
basic, 63s. per ton. Derbyshire: No. 3 foundry, 65s. per ton ; 
No. 4 forge, 61s. per ton. Bars, £7 15s. to £8 per ton ; sheets, 
£9 10s. to £10 per ton, 


Steel. 


Activity extends over every department of the steel 
industry, exceptional pressure being reported for the high-speed 
qualities, the use of which is increasing largely. Swedish steel is 
heavily bought. All kinds of cold rolled steel in request ; speci- 
alities for motor car and cycle manufacture being very largely 
ordered. The rolling mills, pits, and forges are full of work. 


Railway Material, &c. 


This department of the heavy industries continues to be 
busy. New work coming to hand is mainly for distant markets, 
India and South America being the most important. The East 
Indian Railway Company is arranging for considerable supplies of 
wheels and axles and wrought iron bars ; the Great Indian Penin- 
sula Railway Company is asking for tenders for various classes of 
goods, and the Madras Railway Company requires supplies of steel 
sheets, plates, hoops, and wire, tool steel, files, vices, anvils, pick- 
axes, shovels, &c. In other directions materials and tools are 
being sought for, and a good deal of the work is pretty certain to 
be placed in the Sheffield district, and at a higher rate than 
formerly. The wagon builders are very fairly employed, though 
in some quarters the orders are not so large as was anticipated 
would be the case at this time. The home railway companies 
have been giving out work rather more freely, but their require- 
ments are not exceptionally important in the leading productions 
they need. 


Cutlery and Silver Trades. 

Business is a little better with several of the foreign 
markets, notably with the United States, Brazil and the Argentine 
Republic. The Canadian market is also improving, but there the 
Germans are found to be keen competitors, more particularly in 
the cheaper grades of goods. The home markets are still quiet. 
Both in ae and the provinces orders are given out to very 
moderate amounts, and travellers find it hard to do anything like 
a satisfactory trade. In the silver and electro-plating industries 
the condition of affairs is no better than in the cutlery depart- 
ments, but several establishments are undoubtedly better off than 
others, All round, however, a great deal more could be done. 
Some fresh work is looked for shortly on Admiralty account, 


The Bolton Steel Works. 


Presiding at the annual meeting of Henry Bessemer and 
Co., Limited, Sheffield, on the 15th inst., Mr. Charles Allen, the 
chairman of the company, referred to the Bolton Steel Works, 
recently purchased as a branch of the Sheffield establishment. He 
gave particulars of the works, which have an area of over 28,000 
square yards, and detailed the manufactures carried on there in 
railway material, general forging and locomotive work, high-class 
steel, castings, general engineering, &c. Mr. Allen added that 
they had already started the works, and had something like three 
months’ business in hand. 


Non-Union Miners. 

This question is exciting much attention in the adjoining 
coalfield of Derbyshire. Ata meeting of the Council of the Derby- 
thire Miners’ Association, on the 15th inst., it was reported, as the 
result of the ballot recentlyjtaken, that 97 per cent. of the men 
had voted in favour of stopping the pits to compel non-union men 
to join the Association. It was decided that this result should go 
before the lodges, who were requested to instruct their delegates 
at the next Council meeting as to what should be done. In the 
meantime the secretary of the Coalowners’ Association is to be 
written to with a view to a meeting with the employers of the 
county to discuss the whole question of the non-union men. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 

Ir the extraordinary fluctuations in the price of Cleveland 
iron warrants were accepted as any criterion of the actual condi- 
tion of the iron and steel industries of this district then it would 
be inferred that the position was bad indeed, but that is the exact 
reverse of the fact, for in nearly every branch trade is as brisk and 
as favourable as it well can be, and there is every prospect of its 
continuing favourable. There is no reason to take any but the 
most sanguine view of the present year’s course of business in local 
iron and steel, and the indications are quite as encouraging for 
those engaged in the allied trades. The erratic movements in the 
price of Cleveland pig iron warrants are the result ot pure specu- 
lation, and for them there is no real justification. What seems to 
be guiding the speculators in warrants is solely the intelligence 
fromm the United States, and everything else is ignored. Far more 
importance is attached to Cleveland’s business with America than 
the occasion warrauts. Cleveland can, indeed, do without the 
American trade, as it did prior to a few months ago. What is of 
much more importance is the continental demand, and the reports 
from Germany, France, Belgium, &c., are such as to satisfy the 
most sanguine. There will be no difficulty in getting rid of all the 
iron that is being produced, even if America were not requiring a 
ton more. 


Cleveland Iron. 


There is no doubt that the unsettled state of the warrant 
market has a rather deterrent effect upon the general pig iron 
market, for buyers cannot make up their minds about purchas- 
ing when warrant prices are not steady even for two days 
together. Consumers, as a rule, can afford to wait, as they are 
well bought ahead, and producers are equally disinclined to 
operate, for they do not need to sell for long enough. That leaves 
the business in pig iron nearly all in the hands of the speculators. 
Cleveland warrants have this week touched a lower price than has 
been known since the end of August—54s. cash, and that was 
9s. 6d. per ton less than was reported in the early part of 
December, when the best price since 1900 was quoted. Naturally, 
buyers are loth to give more for makers’ iron than the warrant 
price, and sellers of the latter will not come down so low as that 
when they can do without further orders. No. 1 Cleveland pig 
iron has become scarce, and makers are asking for it 2s. per ton 





more than they quote for No.3. It is expected that the old differ- 
ence of 2s. 6d. per ton will before long be ruling, but for a long 
time 1s. 6d. has been the difference. Producers will seldom name 
a price for No. 3, but second hands have been quoting 56s, this 
week for prompt f.o.b. delivery. No. 4 foundry is at 55s. 6d , and 
No, 4 forge at 55s., but mottled and white iron are still almost 
unobtainable, and producers cannot well quote for them. 


Hematite Pig Iron. 

The price of East Coast hematite pig iron is very high, 
compared with that which is quoted for Cleveland pig iron. 
Usually. mixed numbers of hematite iron are sold at 10s. per ton 
above No. 3 Cleveland, and within the last two years there has 
been as small a difference as 4s., but now it is nearly 25s. per ton. 
If this continues much longer, and the difficulty of securing foreign 
ore for steel-making purposes is not abated, there will be a con- 
siderably increased production of steel made from Cleveland iron. 
Hematite iron makers cannot well pay such a price as 23s. per ton 
for Rubio ore, delivered at wharf, Middlesbrough, and a great 
effort is being made by ironmasters to render themselves inde- 

ndent of the foreign ore—the Spanish ore, at any rate. The 

panish mine-owner, by keeping his prices at such extraordinary 
figures, will probably find he is ‘‘killing the goose which lays the 
golden eggs.” Coke also is much too high ; sellers are asking 25s. 
per ton for medium qualities, delivered at Middlesbrough, fur- 
naces, where 19s. is more like the figure that should rule for 
Cleveland pig iron at the present price. The quotation for 
mixed numbers of East Coast hematite pig iron is 79s. per ton.> 


Stock of Cleveland Pig Iron. 

The stock of Cleveland pig iron in Connal’s public stores 
has this week been at a lower figure than has been known since 
May, 1905, and has dropped under half a million tons, which 
means that a quarter of a million tons have been taken out in less 
than a twelvemonth. Nearly all that is now being taken out is 
being despatched to the United States. The stock on 20th was 
499,009 tons, a decrease this month of 11,310 tons. It consisted of 
478,208 tons of No. 3, 18,996 tons of No. 4 foundry, and 1805 tons 
of other iron not deliverable as standard. 


Pig Iron Exports. 

Shipments this month, though very good for this period 
of the year, are not equal to those of last month, but it is ex- 
pected that next month, when the Dutch and German canals are 
again open for traffic, there will be brisk deliveries. To America 
a good deal of Cleveland pig iron continues to be sent, and several 
steamers have been chartered to load in March. As little as 6s. 
per ton has been taken as freight from Middlesbrough to Phila- 
delphia. The quantity of pig iron shipped from Cleveland this 
month was 69,065 tons to 20th, against 82,824 tons last menth ; 
57,156 tons in February, 1906 ; and 37,155 tons in February, 1905, 
all to 20th. 


Manufactured Iron and Steel. 

Trade is good in almost all branches of the finished iron 
and steel industries, and the position is altogether satisfactory. 
Never has there been a larger production. The manufacturers 
have enough orders on their books to keep this up for some con- 
siderable time, so that the lull in buying which some report is 
a matter of small moment, and does not at all weaken the prices. 
The cost of steel-making materials has not been much reduced, for 
hematite pig iron has not fallen to anything like the same extent 
as ordinary Cleveland pig iron. Steel ship plates are quoted at 
£7 10s.; steel boiler plates, £8 10s.; iron ship plates, £7 1b5e.; 
steel ship angles, £7 2s. 6d.; steel joists, £6 17s. 6d.; packing 
iron, £6 10s.; steel sheets, £8 15s.; steel bars, £7 15s.; and iron 
bars, £8, all less 24 per cent. f.o.t. Heavy steel rails are at 
£6 15s. net f.o.b. 


Shipbuilding and Engineering. 

The lull in the demand for new vessels continues, and 
more especially is this the case in regard to cargo steamers ; the 
orders which are booked now are for vessels of special sizes and 
types. Builders cannot very well reduce their prices to tempt 
shipowners, for the cost of materials does not fall, and is not likely 
to do so as long as the plate and angle makers are so well off. 
Besides, the builders have plenty of work to go on with. 


Coal and Coke. 

The chief feature of the coal and coke markets is the 
extraordinarily heavy prices that are asked and, indeed, paid, 
owing to the large demand, especially on foreign account. A good 
deal more coal than is at present available could be sold if it were 
forthcoming. The difficulty is to get enough coal to satisfy the 
early wants of consumers. The excellence of the situation is 
shown by the fact that at the meeting of the Durham Coal Trade 
Conciliation Board on Saturday last, while only 1} per cent. was 
declared to be due to the miners according to the sliding scale, the 
masters agreed to give a special advance of 24 per cent., making 
the total rise 33 per cent., as selling prices have lately gone up so 
much. It is not likely that easier prices will be reported for some 
months, as sellers are all well booked ahead. So short of the 
demand is the supply in this district that consumers have to 
import considerable quantities of coal and coke from South York- 
shire, though it is said the fuel from that district is not so suit- 
able for the furnaces as the ordinary Durham coke. Best steam 
coal has been put up to 15s., and smalls to 8s. 6d. per ton f.o.b. 
Best gas is at 13+, and coking coal 13s., and practically almost the 
same figures have to be paid for second-class qualities. 
Unscreened Durham bunker coals are 12s. 9d. to 13s. Seldom 
indeed has it been the experience to find the last-named 
realising as much as best gas. The Tyne Commissioners 
report that last year 16,973,881 tons of coal and coke were exported 
from that river, an increase over 1905 of 518,324 tons. Coke is 
scarce, and the manufacturers are asking 25s. per ton for medium 
qualities delivered at the Middlesbrough furnaces. It is scarce 
because too much coking coal is sent off to Germany, where the 
consumers will give a price that would leave 25s. per ton if the coal 
were converted into coke. The Germans appear to want the coal, 
whatever the cost. It is not expected that so prohibitive a price 
will long be kept up. Certainly the Cleveland ironmasters will not 
pay, and they have no occasion to do so, because they are well 
bought for the first half of this year at prices which ruled in 
December. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

THE position of trade generally, so far as can be ascer- 
tained, appears to be favourable. In some departments of manu- 
facture there is great activity, with an assurance of steady employ- 
ment for a considerable time. There is general animation in the 
principal manufacturing centres, with comparatively few men out 
of work, Just at the moment, however, there seems to be a lack 
of fresh inquiry in some important industries. Perhaps this hesi- 
tation on the part of buyers may be a natural consequence of the 
breakdown in the warrant market. It is understood that some 
important contracts have been held in abeyance until the iron 
market gets into a more settled condition, and a similar feeling 
seems to be influencing buyers in not afew connections. 


The Glasgow Warrant Market. 


Business has been comparatively quiet in the pig irow 
warrant market. The prevailing tone has been weak, in couse- 
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quence of the unsatisfactory nature of advices from the United 
States. Cleveland warrants have sold from 56s. 14d. to 55s. 6d. 
cash, and 56s. 64d. to 55s. 8d. one month. Transactions have 
occurred in Curnberland warrants at 72s. 9d. to 72s. cash, and 
72s. 6d. for delivery ia three months. Scotch warrants are 
‘ nominally 62s. 3d. to 62s., and standard foundry pig i-on has 
varied from 55s. 3d. to 54s. 9d. per ton. Scotch hematite is now 
quoted 81s, for delivery at the West of Scotland steel works, 


Scoteh Makers’ Iron. 

As the makers of pig iron are well supplied with orders, 
their prices have declined to a much less extent than warrants. 
G.M.B., No. 1, is quoted at Glasgow, 69s. 6d.; No. 3, 66s. 6d.; 
Govan and Monkland, Nos. 1,71s.; Nos. 3,67s. 6d.; Carnbroe, No. 1, 
73s.; No. 3, 69s.; Clyde, No. 1, 75s.; No. 3, 70s.; Gartsherrie 
and Calder, Nos. 1, 75s. 6d.; Nos. 3, 70s. 6d.; Summerlee, 
No. 1, 77s. 6d.; No. 3, 72s. 6d. ; Langloan, No. 1, 78s.; No. 3, 
72s.; Coltness, No. 1, 86s.; No. 3, 71s.; Glengarnock, at Ardros- 
san, No. 1, 76s. 6d.; No. 3, 71s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 70s.; No. 3, 67s.; Dalmellington, at Ayr, No.1, 
72s.; No. 8, 67s.; Shotts, at Leith, No. 1, 77s. 6d.; No. 3, 
71s. 6d.; Carron, at Grangemouth, No. 1, 79s.; No. 3, 72s. per 
ton, 


The Output of Pig Iron. 

Some alterations have been made in the disposition of the 
blast furnaces. The output of ordinary iron has thereby been 
reduced by about 600 tons, and that of hematite increased 300 tons 
per week. There are now forty-three furnaces making hematite, 
forty-two ordinary, and six basic iron, the total of ninety-one thus 
in operation in Scotland comparing with ninety-two last week, and 
eighty-nine in the corresponding week of last year. 


Pig Iron Exports and Imports. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 8944 tons, compared with 4666 in the corre- 
sponding week of last year. To the United States 4085 tons were 
despatched ; Holland, 470; China and Japan, 400; South America, 
360; Australia, 296: Italy, 280; India, 168; France, 10; Ger- 
many, 59; Russia, 15; Belgium, 50; Spain and Portugal, 50; 
other countries, 80; the coastwise shipments being 2641 tons, 
against 2876 in the same week of 1906. The arrivals of Cleveland 
pig iron at Grangemonth were 7557 tons, compared with 13,411 in 
the corresponding week, showing a decrease for the week of 
5854 tons. The aggregate imports from the Cleveland district 
since the beginning of the year amount to 66,782 tons, which is 
1135 tons more than in the same period of 1906. 


Finished Iron and Steel. 

The makers of malleable iron are well supplied with work, 
and report that orders have been coming to hand a little more 
freely. While the demand on the part of home users is moderate, 
encouraging inquiries are reported from abroad. It is hoped that 
the cheaper prices of raw iron may be the means of attracting 
some additional business. The steel works are kept going by 
specifications under former contracts, there being a brisk demand 
for thin plates, while other kinds of material are in fair request. 
It is reported that some foreign orders have been lost to this dis- 
trict in consequence of the high rates of freight quoted by ship- 
owners. 


The Coal Trade 

There is a continuance of active business in the various 
departments of the coal trade. No doubt the shipping business 
has been retarded to a considerable extent by stormy weather, but 
the current shipments are still a good average, and compare well 
with the quantities being despatched at this time last year. Prices 
of shi}»ping coal have been tending upward. Steam coal is quoted 
at Glasgow harbour 11s. to 11s. 6d., splint 12s. to 12s. 6d., and ell 
12s. 3d. to 12s. 6d. per ton. Household coal has been greatly in 
request, and the prices are very firm. There is also a large and 
steady business in coal for manufacturing purposes. The demand 
of the colliers for a further increase of 12} per cent. in wages has 
been under the consideration of the Arbitration and Conciliation 
Board at a meeting in Glasgow, but no decision has yet been 
reached, an adjournment having been made to allowof an examina- 
tion of the coalmasters’ books, in order to ascertain the prices 
obtained in the course of January. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Iron and Steel Trade. 

THE anticipation that America was so busy in home 
requirements as not to be ina position to export has not been 
realised, for two substantial cargoes of bars and billets have come 
into Newport this week, the second only just to hand, composed of 
3000 tons. Newport also received 4000 tons steel billets and sheets 
frown Antwerp, and Cardiff a cargo of the same from Rotterdam. 
Heavy rails for home and foreign requirements continue to be 
prominent at ieading works. One of the importations of the week 
from Germany has been a small ‘‘parcel” of steel rails, which 
some of the outsiders regard asan experimental sample, in this case 
limited to4 tons. From Almeria and Bilbao there has been no 
cessation in arrivals at Newport and Cardiff of iron ore—Blaenavon, 
Dowlais, and Ebbw Vale prominent. The total received duri 
last week was :—Cardiff, 22,700 tons ; Newport, 11,100 tons ; an 
Swansea 850 tons. Exports were fairly brisk during the week. 
Cardiff sent 3000 tons steel rails and 250 tons fish-plates to Kurachee. 
The large Bessemer works continue heavy; Cyfarthfa chiefly 
occupied with steel bars. Repairs and reconstructions are general, 
and in the Swansea district the repairs of furnaces have lessened 
somewhat the make of ingots. For steel bars the demand is not so 
marked, and it is expected that the foreign importation of billets 
will also affect home make still more seriously. Steel sleepers, 
angles, fish-plates, and light steel rails are in requirement. Large 
consignments of steel bars from Newport continue to Lydney, and 
pig iron from Workington and other quarters continue to arrive. 
The following quotations were issued from the Metal Exchange, 
Swansea, this week :—Bessemer pig iron, mixed numbers, 73s.; 
Middlesbrough, 55s. 6d ; Scotch, 62s. 3d.; Welsh hematite, 85s.; 
steel bars, Siemens, £6 2s. 6d. to £6 3s. 6d. Cardiff quotations for 
steel rails are:—Heavy sections, £6 12s. 6d. to £6 15s.; light, 
£7 2s. 6d. Newport and Cardiff quotations iron ore: Rubio, 
20s. 6d. to 21s.; Almeria, 20s, 3d. to 20s. 6d. 


Tin-plate. 

A healthy condition prevails. Last week the shipments 
were very large, 100,348 boxes ; the receipts from works were also 
considerable, 73,026 boxes; indicating a good deal of activity. 
Stocks are now down to 109,149 boxes. Amongst the exports of the 
week from Newport, Mon., were 1000 tons galvanised sheets to Bom- 
bay, 150 tons to Delagoa Bay, and 450 tons to Liverpool. At Swansea 
the condition of trade continues without change, materially, but 
large quantities have been cleared from merchants who held stocks 
under published lists. Quotations, it will be seen, are a few pence 
easier. Latest:—Bessemer cokes: Ordinary sizes, 1,C. 20x14, 
122 sheets, 14s, 104d. Siemens, 14s. 104d. to 15s.; ternes, 26s.; 
C.A. roofing sheets, £11 10s.; galvanised sheets, 24-gauge, £13 15s. 
to £14; finished black plates, £11 10s.; big sheets for galvanising, 
£1110s. OtherSwansea quotationsare: Block tin, £192 2s. 6d.; lead, 
£19 17s, 3d.; copper, £107 3s. 9d.; spelter, £26 5s.; silver, 3142d. 
per oz. The activity in the tin-plate trade is shown by new enter- 
prises, and, amongst them, projected new works at Landore or 
Briton Ferry. With these, Mr. Earle, at one time prominent in 
the trade at Cwmavon, is stated to be largely interested. The old 
Blaina iron and tin-plate works are, I hear, to be dismantled, 





having been acquired by the Pyle and Blaina Company, and it is 
intended to re-model them, and add furnaces and other appliances 
for the manufacture of ferro-manganese, 


The Cardiff Coal Trade. 

Since my last despatch the coal market weakened, and 
buyers were able to trade on advantageous terms for prompt ship- 
ment. I understand that as little as 18s. 9d. was accepted for best 
large steam. On Tuesday this condition was changed, owing to a 
large arrival of tonnage, and also owing to the fact that there are 
more inquiries, the market has a better tone, and it is thought 
that prices will again improve. Reliable quotations at the moment 
difficult, prices depending upon position ; best Admiralties are 
worth 19s. 6d. 


Trade of the Ports. 

It will be seen that a large amount of business was 
done last week. Official returns are :—Coal, coke, and patent fuel 
shi from South Wales ports was 557,597 tons, an increase of 
78,700 tons over corresponding period of last year. Of this 
large total Cardiff shipped 370,000 tons of coal, 4100 coke, and 
3750 tons patent fuel. Of this the River Plate took no less than 
seventeen cargoes of coal, 58,000 tons; Genoa, eight cargoes, 
33,000 tons ; and Port Said, five cargoes, 25,000 tons. Newport had 
a busy week, shipping 79,750 tons coal, and 255 tons coke, Buenos 
Ayres being the principal customer, with four cargoes, amount- 
ing to 175,000 tons. Swansea was fairly brisk, exporting 50,120 tons 
coal, and 9200 tons patent fuel, Rouen taking eight cargoes, 8000 
tons ; Chantenay, three, 6600; and La Rochelle, two, 3500 tons. 
Port Talbot shipped 38,050 tons coal, 690 coke, and 1581 tons 
patent fuel, Bordeaux taking three cargoes of coal amounting to 
7166 tons, and La Rochelle two of 5000 tons total. Another 
indication of progress at this port is to be noted in the erection of 
a high-level hydraulic tip, built principally, I hear, for bunkering 
cargo steamers, which, owing to their heightabove the water when 
in ballast, are almost impossible to bunker light under the 
ordinary type. This new tip is capable of dealing with wagons 
up to 30 tons gross weight, and can load coal at the rate of some 
600 tons per hour. The sidings for this tip total five, and are 
capable of dealing with 3500 tons coal. I bear that another tip is 
contemplated. 


Wreck in the Bristol Channel. 

I much regret to state that a collision occurred in the 
Channel on Saturday night between the steamers Orianda and 
Heliopolis, resulting in the loss of the former and its crew of 
fourteen, including the captain. The other vessel also sustained 
considerable damage. Since this disaster the weather has been 
exceedingly stormy, and so bad on Monday night that there was a 
complete suspension of shipping, vessels laden remaining in the 
dock, and light vessels keeping to the roadstead. It is feared 
other disasters are likely. 


Latest State of the Coal Market and Quotations. 

Mid-week it was reported on ’Change, Cardiff, that a 
steadier tone prevailed :—Best large steam, 19s. to 19s. 6d.; best 
seconds, 18s. 3d. to18s 6d.; ordinary seconds, 17s. 3d. to 17s. 9d.; 
drys, 17s. 6d. to 17s. 9d. ; best washed nuts, 15s. 9d. to 16s.; 
seconds, 14s. 6d. to 14s. 9d.; peas, 13s. 3d. to 13s. 6d.; seconds, 
123, 9d. to 13s.; very best smalls, 10s. 9d. to Ils. 3d. ; best 
ordinaries, 9s. 9d. to 10s. 6d.; seconds, 9s. 6d. to 10s. ; inferiors, 
8s. to 9s. Best Monmouthshire: Black vein, 18s. to 18s. 3d.; 
Western Valley, 17s. 3d. to 17s. 9d.; Eastern Valley, 16s. 6d. to 
17s. ; all very firm. House coal: Very best households, 20s. to 
21s.; best ordinaries, 19s. to 19s. 6d.; No. 3 Rhondda, 20s.; brush, 
15s. 6d. to 16s. 3d.; smalls, 13s.; No. 2 Rhondda, 15s. 3d. to 
15s. 6d.; through, 12s. 6d. to 12s. 9d.; small, 9s. 3d. to 9s. 6d. 
Patent fuel, 16s. 6d. to 17s. 6d. Coke: Furnace, 22s. to 25s.; 
foundry, 28s. to 30s. ; special, 32s. to 36s. 


The Pitwood Trade. 


The market has a better tendency, and prices, mid-week, 
Cardiff and Newport, were 19s. ex-ship. South Wales ports 
received 22,000 tons last week. 


Antbracite Coal. 

At Swansea this week an active market continued, with a 
strong requirement for all machine-made coals. Quotations were 
firm and outlook for all kinds of coal *‘ particularly satisfactory,” 
one member on Change stating that the demand from abroad was 
very marked. All stems are full. Prices :—Best malting, 20s. to 
21s.; seconds, 18s. to 19s.; big vein, 17s. to 18s.; new vein, 15s. to 
l6s.; cobbles, 19s. 6d. to 20s ; nuts, 23s. to 24s.; peas, 15s. to 
15s, 6d.; rubbly culm, 7s. 3d. to 7s. 6d.; duff, 5s. 6d. to 5s. 9d. 
Other Swansea quotations are :—Best steam, 17s. 6d. to 18s. 6d.; 
seconds, 15s. to 16s.; bunkers, 13s. 6d. to 13s. 9d.; small, 9s. 6d. 
to 10s. 6d. Bituminous: No. 3 Rhondda, 19s.; through, 15s.; 
small, 10s. 6d. tolls. Patent fuel, 16s. 


Freights at Cardiff. 

The market is firm, and, thanks to more inquiries for 
tonnage, is decidedly stronger, and rates for Bay and Mediter- 
ranean considerably better than at my last advice. I am informed 
that it is probable Genoa will be fixed before the week is out at 
8s. Homeward freights market has improved slightly, but 
there is not a great deal doing in that direction. 


The Windsor Colliery. 
I am pleased to notify a settlement of the long-standing 
dispute at this colliery in the Aber Valley. It hasnow, by mutual 
concession, been satisfactorily ended. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 6th. 

A SEVERE snow storm has spread over the country, making 
travel very difficult, and, in :nany localities, impossible. This 
stoppage for perhaps a week, in addition to the chronic congestion 
of freight, will prove a serious blow to a good many manufactur- 
ing industries, which have been running very close to their suppl 
of raw material. Many plants have had only a few days’ seek 
ahead, and some few have been obliged to shut down, and others 
are in danger of being obliged to doso. The difficulties over the 
shortage of rolling stock are serious, and there is no immediate 
remedy possible. The car builders are oversold from a year to a 
year and a-half, and railroad companies which have recently 
endeavoured to secure the acceptance of orders utterly failed. 
The railway managers in consequence of these conditions are 
applying better methods in the handling of cars in order to get 
more work out of them, and this enforced economy will probably 
result in great improvements, which are badly needed. Very few 
large orders have been placed for Bessemer or basic pig during the 
past week. The forge and foundry orders are small, comparatively 
speaking. The International Harvester Company has purchased 
22,000 tons in all of malleable Bessemer, and two or three other 
large concerns are quietly endeavouring to add to their stocks. 
English and Scotch irons are quiet, and only two or three orders 
of any magnitude have been placed, one for a lot of 5000 tons for 
third quarter shipment. 

The iron and steel consuming interests now think that the end of 
the pig iron famine is in sight. ‘There are evidences of a falling 
Off in demand, because nearly all of the consumers have made 
ample provision for at least the first half of the year. Merchant 
pipe has advanced 2dols, per ton, but this is only by way of 





equalisation. A large order for 12in, pipe was taken during the 
past few days by a Pittsburg concern, the contract calling for 
twenty miles of pipe. Only twenty-nine mills of the 253 tin mills 
controlled by the United Steei Corporation are idle, and the rest 
are running night and day. As to the independent tin mills, four 
out of five are running full time. The rail mills are still booking 
orders for small lots, and the demand is leaning in the direction 
of rails for traction lines and for lumber roads. Open-hearth 
billets have declined slightly in price, and there is a prospect, that 
the States Island concern will soon be a factor in the market. 
During the month of December the importations of pig iron 
amounted to 74,412 tons, and during the entire year 379,828 tons 
were imported against 212,466 tons in 1905. During December 
the export of steel rails amounted to 31,157 tons, of which 16,308 
tons went toSouth America. During the entire year the export 
of steel rails footed up to 328,036 tons, of which 122,348 went to 
South America. In 1905 the total rail exports were 295,023 tons, 








LAUNCHES AND TRIAL TRIPS. 


HEADLEY, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Houlder, Middleton and Co., of London ; 
dimensions, 375ft. 6in., 50ft. by 28ft. Abin. ; to carry engers 
and cargo; engines, triple-expansion, 26in., 43in., and 72in. by 
45in. stroke, pressure 1801b.; constrvcted by Central Marine 
Engine Works of the builders ; attained a maximum speed of 12} 
knots ; trial trip, 9th inst. 

Komata; built by Swan, Hunter and Wigham Richardson, 
Limited ; to the order of the Union Steamship Company of New 
Zealand, Limited ; dimensions, 295ft. in length by 42ft. beam, and 
will carry 3100 tons deadweight on a light draught of water; 
engines, triple-expansion; constructed by builders; launch, 
12th inst. 

FITZCLARENCE, steel cargo steamer; built by R. Craggs and 
Sons, Limited ; to the order of Messrs. Burrell and Son, Glasgow ; 
dimensions, 390ft., 52ft. 3in. by 28ft.; engines, triple-expansion, 
25in., 4lin., 68in. by 48in., pressure 180 Ib. ; constructed by North- 
Eastern Marine Engineering Company ; launch, February 14th. 

LarGo Law, steel screw steamer ; built by Messrs. W. Dobson and 
Co.; to the order of Messrs. Law, Leslie and Co., London ; dimen- 
sions, 379ft. by 50ft. by 28ft.; engines, 26in., 42in., 72in. by 48in.; 
constructed by North-Eastern Marine Engineering Company ; a 
speed of 12 knots was attained ; trial trip, February 14th. 

PENRICE CASTLE, steam fishing trawler ; built by Mr. William 
Walker; dimensions, 120ft., 22ft., 12ft. 8in.; constructed by 
Messrs. MacColl and Pollock, Sunderland ; launch, February 14th. 

RorTrEeRDAM, steel screw steamer; built by Northumberland 
Shipbuilding Company, Limited ; to the order of Messrs. Furness, 
Withy and Co., Limited; length, 425ft.; to carry 13,000 tons 
cargo and emigrants ; engines constructed by Richardsons, West- 
garth and Co., Limited ; launch, February 14th. 

RYVARDEN, steamer; built by Laxevaags Engineering and 
Shipbuilding Company; to the order of Mr. John Lundfor ; 
dimensions, 239ft. 6in., 35ft. by 16ft. 10in.; engines, triple-expan- 
sion, l6in., 254in., 43in. by 30in., pressure 175 lb.; launch, 
February 14th. 

ARAWA, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Shaw, Savill 
and Albion Company, Limited ; dimensions, 475ft., 60ft. 5in. by 
42ft. 6in.; to carry 220 passengers and frozen cargo; engines, two 
sets triple-expansion, pressure 205 ib., constructed by Wallsend 
Slipway and Engineering Company; on the trial everything 
worked smoothly ; trial trip, February 14th. 

REGULUS, light-draught twin-screw coal steamer; built by 
Swan, Hunter and Wigham Richardson, Limited ; to the order of 
Westport Coal Company, Limited, New Zealand; dimensions, 
178ft., 29ft. 10in. by 11ft. Sin.; engines, two sets of compound 
engines, pressure 1201b.; constructed by A. G. Mumford, Limited, 
Colchester ; launch, February 16th. 

ONWARD Ho, whaleback steam trawler; built b 
building Company, Limited; to the order of A 
White and Co., Limited; dimensions, 143ft. 4in., 23ft. by 
13ft. 4in.; engines constructed by Messrs. Amos and Smith, Hull ; 
launch, February 16th. 

Cossack, ocean-going torpedo boat destroyer ; built by Cammell, 
Laird and Uo., Limited, Birkenhead ; to the order of the Admir- 
alty; dimensions, 270ft., 26ft. by 15ft. 5in.; engines, Parsons 
turbines, with triple screws ; constructed by Cammell, Laird and 
Co.; the vessel is designed to attain a speed of 33 knots; launch, 
February 16th. 

ALLAN, steel screw steamer ; built by Mackay Brothers ; to the 
order of foreign owners ; dimensions, t., 344ft. by 18ft. 3in.; 
engines, triple-expansion, 18in., 30in., 48in. by 33in., pressure 
180 ib.; constructed by Wallace and Co.; launch, February 18th. 

CHIKUZEN™:MARU, steel™screw steamer; built by David and 
William Henderson and Co., Limited; to the order of Nippon 
Yushen Kaisha ; dimensions, '310ft., 40ft. by 26ft. 6in.; to carry 
passengers ; engines, triple-expansion, 25in., 4lin., 68in. by 48in., 
pressure 185 lb.; constructed by builders ; launch, February 18th. 

LorD SEFTON, a cargo steamer ; built by Messrs. McMillan, of 
Dumbarton ; to the order of Messrs. John Herron and Co., of 
Liverpool ; dirnensions, 386ft. in length, 48ft. beam, 20ft. moulded 
depth ; to carry 7200 tons deadweight on light draught ; engines, 
triple-expansion, 26in., 42in., 70in. by 48in. stroke ; constructed 
by Ranking and Blackmore ; constructed under the supervision of 

essrs. Flannery, Baggally, and Johnson, of Liverpool and 
London ; launch, 29th ult, 


Earle’s Shir- 
essrs. 8S. 








PERSONAL’ AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the Henry Wells Oil Company has 
removed to considerably larger works. The new address is Impe- 
rial Oil Works, Salford, Manchester. The telephone number and 
telegraphic addiess remain unchanged. 

WE have received from Messrs. T. W. Tamplin and Co., 83, 
Gracechurch-street, London, a copy of this firm’s bi-annual steam- 
ship circular which gives lists and particulars of steamers in course 
of construction and second-hand passenger and cargo steamers of 
all sizes. 

‘* THE Engineering Magazine and Engineering Index ” announce 
that they have removed from their former offices at the Outer 
Temple, 222, Strand, and that all communications should hence- 
forth be addressed to Kean-street, Aldwych, W.C., at which space, 
both for offices and printing works, has been secured. 

Messrs. R. AND W. HAWTHORN, LESLIE AND Co., Limited, 
Forth Banks, Newcastle-on-Tyne, inform us that they have, for a 
much-needed extension of their locomotive works, acquired the 
chief part of the adjoining works formerly occupied Messrs. 
R. Stephenson and Co. The two works have been established on 
adjoining sites for nearly a century. 

THE commission appointed by the French Government to 
inquire into the question of petroleum engines for the French 
navy have completed their tests on the ;various;engines and 
reversing gears, and, have recommended;the Mietz and Weiss 
system, of which the British Buffalo Marine Motor Company, 
Limited, of Chiswick, is the agent in this‘country, and have 
— purchased the marine oil engine of this make which’ they had 
under test, : ; 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish- Westphalian Iron Trade. 

THERE is little to report generally as regards business in 
the various branches of the iron and steel industry, for activity 
and demand continue brisk and satisfactory, and a steady all- 
round improvement in prices can be noticed. At the blast furnace 
works employment increases from week to week, yet there is an 
ever-growing scarcity in raw material complained of. The semi- 
finished steel trade has been, and is still, in better occupation than 
it has been for years, and the manufactured iron department is 
likewise in an excellent condition, with fair prospects for the 
future. The uncertainty as regards the prolongation of some of 
the most important syndicates has in several instances been the 
cause of a slight reserve on the part of producers, who do not care 
to sell beyond the 30th of June. At the engineering and construc- 
tion shops the terms of delivery are getting longer and longer. In 
spite of a most vigorous activity, the shops have again and again 
to state their inability to execute orders within the time stipulated 
for Prices are expected to meet with a rise as the spring and 
summer trade develops, and makers and manufacturers, there- 
fore, are careful as regards the acceptance of fresh orders, 


The Silesian Iron and Steel Market. 


What has been told of the iron and steel industry of 
Rheinland-Westphalia may also go for the Silesian iron producing 
districts, a regular and lively demand coming in for crude as well 
as for manufactured iron, with the result that activity at the mills 
and factories increases from week to week. Nothing could be 
more satisfactury than the present state of employment in the 
different trades ; the terms of delivery, nevertheless, are getting 
longer and longer, bm aan in the engineering and structural 
departments. Official advances in price are not reported to have 
taken place lately, but higher prices are willingly paid if a fairly 
quick execution of orders can be thereby secured. 


The German Coal Market. 


Consumption of eral in all districts is higher than ontput. 
Stocks in house coal have very strongly decreased of late, and the 
demand for engine fuel continues to improve from week to week. 
The scarcity in coke in the Silesian district is keenly felt and com- 
plained of, especially by the large local blast furnace works. In 
Rheinland-Westphalia the business in all sorts of fuel has been 
vigorous during the week, but supplies are generally insufficient, 
and this is likely to continue, for the demand from the iron indus- 
tries increases, Shipments up the Rhine to South Germany have 
been limited of late oa account of the frezen river, and dealers 
found themselves unable to fulfil their engagements. Now the 
mild weather has again facilitated deliveries, and a very animated 
business has been done to the Upper Rhine. 


The Austrian Iron Trade. 

Owing to rather extensive orders that are given out by 
the large iron dealers, a further improvement in activity and 
increasing firmness in prices can be noticed. rs and sectional 
iron are meeting with animated request, so are plates, while demand 
in the girder trade leaves room for improvement. The majority 
of the machine and wagon factories have plenty of work on hand, 
and the locomotive shops are looking forward to being very well 
occupied during the remainder of the year, as several large orders 
for the Nord-Bahn will soon be given out. Both Austrian and 
Bohemian coalowners are doing a very brisk trade; the pits are 
vigorously engaged, without, however, producing sufficient quanti- 
ties, for demand increases rapidly, and during the last few weeks 
the excessive cold has caused stocks in house coal to decrease 
strongly. Inferior qualities of coal from Russia and Bohemia are 
being bought by ironmakers, and also for other industries, where 
previously coal from the Ostrau district had been consumed, and 
purchasers are put to inconvenience by the scanty supplies from 
local pits. An animated demand comes in for coke, which is being 
sold at very good prices. 


Home and Foreign Trade in Belgium. 

Both have been remarkably activeduring the week now past, 
the demand for manufactured iron increasing regularly. Prices are 
the same as in previous weeks, 177 -50f. to 180f. p.t. being quoted for 
steel bars, 171-25f. p.t. for iron bars, and 185f. p.t. for ordinary iron 
and steel plates, f.o.b. Antwerp ; while 180f. to 182-50f., 175f. to 
177-50f., and 190f. at are the inland prices for the above-named 
articles. The next large tendering for coal for the State Railways, 
which will take place in about a month, is expected to bring a 
rise in the prices for coal. Until then quotations are as follows :— 
Small coal, 13f. to 15f. p.t.; blast furnace coal, 16-50f. to 17f. p.t.; 
steam coal, 15f. to 18f. p.t.; house coal, 20f. to 33f. p.t., according 
to quality. Though consumption had strongly increased during 
the sharp frost, quotations have remained the same as before. 


Rising Tendency in the French Iron Industry. 

A very lively business is done in the various depart- 
ments ; the amount of fresh work received is large, but while 
previously some branches were only moderately employed, while 
others could boast of bei igorously engaged, work now is more 
evenly distributed, and ‘all the selcignt trades are in excellent 
employment, and output is about equal to consumption. The 
comparative quietness in the girder department has enabled the 
mills to turn their energy and attention to other articles of finished 
iron. Prices of sale-for merchant bars are 215f. p.t., and for steel 
bars 220f. to 225f. p.t. has been noted. For orders recently 
accepted a four to six months’ term of delivery has been asked, 
and for chance customers even longer terms of delivery are being 
fixed. French coalowners find it almost impossible to keep stocks 
in coal, as consumption for all descriptions of fuel is very exten- 


sive ; besides, output in the Department Nord and Pas de Calais 


has decreased in 1906, being 21,994,415 t., against 24,190,749 t. in 
1905. With few exceptions, Bruay amongst them, with an 
increase of 56,430 t., all the coal pits report a decrease in output 


last year when compared with the year before, Courritre producing 


898,143 t. less in 1906 than in 1905. 








Roya METEOROLOGICAL Society.—The monthly meeting of 
this Society was held on Wednesday evening, the 20th inst., at 


the Institution of Civil Engineers, Great George-street, West- 
jo Dr. H. R. Mill, president, in the chair. Mr. Edward 

awle 
made during 1906 by observers in various parts of the British Isles. 
The most noteworthy features of the weather of the phenological 
year ending Novernber, 1906, as affecting vegetation were the dry 
period lasting from the beginning of June until the end of Sep- 
tember, and the great heat and dryness of the air during the last 
few days in August and the first few days in September. Wild 
plants came into flower in advance of their usual dates until about 
the middle of April, after which time they were, as a rule, to 
about the same extent late. Such early spring immigrants as the 
swallow, cuckoo, and nightingale reached these Islands somewhat 
behind their average dates. The only deficient farm crop, taking 
the country as a whole, was that of hay, all the others being more 
or less over average. The yield of apples was about average in all 
but the north of England and in Scotland, where there was a very 
scanty =. Pears and plums were everywhere very deficient, 
whereas all the small fruits yielded moderately well. As regards 
the farm crops, the i Pid proved even a more bountiful one 
than that of 1905. Mr. Richard Inwards read a paper on ‘‘The 
Metric System in Meteorology,” in-which he called attention to 
the advisability of adopting some uniform system by all the 
meteorological observers upon the globe. 





presented his report on the phenological observations 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E 


When an i tion is ted from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
th ton-buildings, Chancery-lane, London, W.C., at 8d. each. 
the date of application ; the second date at the end of 
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GAS PRODUCERS. 


1100, January 15th, 1906.—ImpROVEMENTS IN GAS PRODUCERS, 
Edward N. Trump, 1912, W. Genesee-street, Syracuse, State of 
New York, U S.A. 

This invention has reference to gas producers, having below the 

fuel beds a table or platform over the surface of which a rotary 

arm is mechanically moved for the purpose of sweeping the ash 
frora the table, and thus discharging it from the producer. 

The invention has for its chief object to enable the discharge of 

ash to be properly maintained and regulated in such a manner as 

to promote a continual agitation of the bed of fuel without the 





the abridgment is the date of the advertisement of the pt of the l 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 


Patent-Offce of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


5351. March 5th, 1906.—ImMpROVEMENTS IN Pistons, Albert (, 
Pain, 11, Lyttelton-road, Edgbaston, and Bernard E. Williams, 
Knebworth, Stevenage, Herts. 

This invention relates to improvements in the packing of pistons 

of the type in which uncut non-expansion rings are combined with 

others which are adapted to expand. There are three figures. 

Fig. 1 is a central longitudinal section of one side of a hollow 

piston ; a is a portion of the piston body of which a! is the piston 

flange, which, together with the junk ring 4, enclose the fluid-tight 
packing. This latter comprises a carrier ring c, which is non- 

“——— but made to a floating fit with the surface of the 

cylinder and between the surfaces of the piston flange a! and 

junk ring ». In the carrier ring c, recesses are provided for the 
reception of split expansion rings dd, and also in the carrier ring 
grooves cl +l are formed, into which are fitted flanges d! provided 
cn the expansion rings. By the contact of the external surface of 

d@', and the internal surface of c!, the +xpansion of the ring d will 

be limited, but the area of contact is made so relatively smali that 

the rubbing movement of the two surfaces, whilst being extremely 
minute, will be sufficient to cause wear at a rate equivalent to the 
wear of the contacting surfaces of the expansion ring and cylinder, 
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with the result that the fluid tightness of the expansion ring wi 
be maintained, whilst the cylinder will be prevented from bein 
worn locally. Helical springs ¢ are seated in pockets a? form 
in the body of the piston, and elastically interpose themselves 
between the piston body and the carrier ring. To compensate 
for the wear of the expansion rings at the portion of their 
surface which makes contact with the piston flange a! and the 
junk ring } respectively, or with the opposite surfaces of the 
carrier ring, wave springs f are uséd to thrust the expansion 
rings longitudinally relatively to the piston body. These wave 
springs are seated in grooves formed in the carrier ring tending 
to thrust the expansion rings away from the carrier ring. For 
the purpose of admitting steam to act on the internal surfaces 
of the expansion rings d d, and augment their pressure contact 
with the surface of the cylinder, grooves may be formed in the 
expansion rings. Ring grooves c? c? are turved in the carrier 
ring, for such grooves will assist in distributing lubricant over 
the rubbing surfaces, and will impede the leakage of steam 
between them.—January 23rd, 1907. 


INTERNAL COMBUSTION ENGINES. 


16,801. July 25th, 1906.—AN ImPROVED VAPORISER AND CaR- 
BURETTER FOR INTERNAL COMBUSTION ENGINES, Jethro T. 
Wade, Clarence House, Granville-street, Peterborough. 
This invention relates to an improved combined vaporiser and 
carburetter for the use of petrol, paraffin, and heavy oils. There 
are three figures. Fig. 2 is a sectional elevation; a and /are small 
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fuel valves for paraffin, c is the vaporiser air inlet valve, d is the 
vaporiser. Baffles are provided for diverting the fuel from one 
side to the other on the heated surfaces; f shcws wire gauze 
attached to the casing of the suction valve seating, g are openings 
in the casing to admit air and vapour to suction valve h, 7 is the 
exhaust valve and & the exhaust outlet, m are passages from the 
exhaust to the back of the vaporiser, n is a port for heating the 
vaporiser with a lamp. These openings x communicate with 
passages through which the exhaust gases pass. The suction of 
the piston opens both the suction valve A and the vaporiser valve 
c. Petrol is admitted at the same time through one of the fuel 
valves a and / and passes the baffles on either side of the vaporiser 
d, and through the gauze f into the cylinder. On the return 
stroke of the piston the charge is compressed and fired in the usual 
manner. Heat is thus given up to the vaporiser. On the exhaust 


ity of employing stirrers or breakers extending upwardly 
into the body of fuel. There are eight figures. Fig. 1 is a ver-' 
tical section. The combustion chamber of the gas producer com- 
prises, in the usual way, a cylinder 1 lined with a fire-brick 2. 
This combustion chamber is provided with the exit pipe 3 for the 
gas and the inlet 4, with discharge nozzle 5 for delivering the blast 
to the fuel bed. Projecting into the top of the combustion 
chamber is the fuel hopper 6. supplied with fuel by the chute 7. 
The hopper 6 is provided with the stationary platform 8, which is 
bung on the brackets 9 at a distance below the lower extension of 
the side walls uf the hopper 6. The brackets 9 are secured to the 
side walls. The platform 8 is swept by a deflector or series of 
deflectors, consisting of radially extending arms mounted on the 
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shaft 12, and driven by the worm gear 13, from any suitable 
source of power, such, for instance, as the rheostat-controlled 
motor 14. These deflector arms extend to the edge of the plat- 
form 8, and are rotated to sweep the fuel over the edge entirely 
around the circumference of the table, so that the fuel shall fall in 
a circle on top of the producer fuel bed. The deflector wings are 
utilised for ensuring the required distribution of the fuel to the 
top of the fuel bed. As the fuel becomes consumed it settles as 
an ash at the bottom of the combustion chamber, and must be 
discharged during the continuing operation of the producer. The 
discharger comprises the revolving deflector 20, mounted upon the 
ring or structure 21. The deflector 20 partially surrounds the 
blast pipe 5. The ring 21 is supported upon the rollers 22, and is 
provided with a circular rack 23 upon its flange, for co-operation 
with a pinion which is driven by any suitable regulatable means, 
such, for instance, as the rheostat-controlled electric motor. The 
deflector 20, by the rotation of its supporting ring 21, is caused to 
sweep the stationary table 26. This table 26 is stationary, and 
spaced below the lower extension of the combustion chamber suffi- 
ciently to afford space for the projection of deflector there between. - 
The deflector 20 is so shaped as to exert a wedge action upon the 
ash to push the same over the edge of the table 26.—January 23rd, 
1907. 


ELECTRICAL APPARATUS. 


2364. January 30th, 1906. — IMPROVEMENTS CONNECTED WITH 
DyNAMO ELECTRIC MACHINES AND ELECTRIC MOTORS FOR 
MAINTAINING A CONSTANT ELECTROMOTIVE ForcE UNDER 
VARIATIONS OF SPEED, Matthew W. W. Mackie, 45, Warwick- 
road, Ealing. 

Various constructions of dynamo electric machines have hereto- 
fore been proposed for enabling, in the case of a generator, a 
practically constant electromotive force to be maintained across 
the brushes of the machine, notwithstanding variation in the 
speed of the armature, and in the case of a motor connected 
across constant potential mains, for enabling the machine to be 
run at varying speeds, the field magnet poles of the machine, or 
some of them in the case of multipolar machines, being provided 
for this purpose with demagnetising or regulating coils connected 
across a source of current. This invention consists of improve- 
ments in dynamo machines and electric motors whereby a practi- 





cally constant electromotive force can be maintained across their 
brushes, under variations of speed. There are five figures, Fig. 1 
is a diagrammatic view showing the invention as applied to a 
shunt-wound multipolar machine having four alternate magnet 
poles N S, x s, these poles being wound in shunt in the usual 
, the shunt winding being shown in a thin line, and marked 





stroke the hot gases pass through the passage m to the openings x, 
giving up heat on the back of the vaporiser. When the vaporiser 
is sufficiently heated, paraffin or other heavy oils can be used. 
Should petrol not be obtainable for starticg, a pa‘affin blow lamp 
can be used through the openings x to heat the vaporiser for this 


a, b,c. A main winding—shown in thick lines—is wound upon 
half the number of pairs of poles as shown at D D!, in the case of 
the four-pole machine in Fig. 1; or in the case of a six-pole 
machine, as shown in Fig. 2, four of the six poles are wound with 





purpose. No further heat is then required except that which is 
given up from the working of the engine.—January 23rd, 1907. 


a main winding DD!, DD!, and leave the remaining two poles 
wound with the shunt windings a, 6, « only. The armature 
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employed is an ordinary series or,wave-wound armature, and the 
shunt winding is connected across the brushes a} in the usual 
manner. One end of the main winding D is connected to one 
brush @, the other end of the main winding being connected to 
ths circuit terminal E in such a manner that a current can flow 
from the brush a through a main winding D D! to demagnetise or 
even reverse the polarity of the magnet poles, N S carrying these 
main coils D D'.—January 23rd, 1907. 


LOCOMOTIVES. 


2346. January 30th, 1906.—IMPROVEMENTS IN SMOKE-CONSUMING 
APPARATUS FOR Furnaces, James P. Mc Mahon,jOharles H. 
Potts, and John .W. Russell, Renovo, Clinton, Pennsylvania, 
USA. 

This invention relates to an apparatus for consuming the smoke 
and gases in furnaces using bituminous or anthracite coal, and is 
particularly applicable to locomotive furnaces. There are five 
figures. Fig. 1 is a view principally in diagram of the invention 
shown applied to a locomotive fire-box. This invention consists 
partly in the interposition between the products of combustion 
and the smoke-box of a wall or diaphragm formed of a combus- 
tible hydro-carbon mixture which cuts off, and wholly consumes, 
the products in its own combustion. This is accomplished by 
sapplying a portion at least of the combustible mixture through 
the flues and projecting or throwing in hydro-carbon mixture into 
the fire-box over the fire bed. 1 designates the fire-box, 2 the 
flues, 3 the flue nozzles or burners, and 4 supplemental nozzles 
entering through the side sheets. An oil tank or reservoir 5 is 
connected by pipes or conduits 6 with the nozzles 3 and 4, and 





similar pipes 7 are mounted with relation to the conduits or pipes 
6 and serve to supply steam to the nozzles from some convenient 
source, such as from the boiler above the fire-box. Suitable valves 
are provided for controlling the supply of steam and oil, and 9 
represents such valves for use in the engine cab, and 10 are valves 
for operation outside or when the locomotive is standing. The 
pipes 6 and7 pass through the flues 2 and connect with the 
nozzles 3. These pipes 6 and 7 may also be equip with nozzles 
4 which pass through sleeves in the side sheets. Upon supplying 
steam and oil to the nozzles 3 and 4 they will be projected into the 
fire-box at the front end and in the path of the products of com- 
bustion. The mixture is projected in the form of hollow cones or 
columns which tend to merge, and buraing with an intense heat in 
the path of the products of combustion fourm an efficient barrier 
to the escape of such products. It has been found in practice 
that a brief period of operation of the apparatus is sufficient to 
quickly run the temperature up toa considerable extent and ensure 
the consumption of smoke and other products.—January 23rd, 
19%. 


ROAD MOTOR VESICLES. 


17,551. August 3rd, 1906.—IMPROVEMENTS IN OR RELATING TO 
STEAM AUTOMOBILES, Leon Serpollet, 9 and 11, Rue Stendhal, 
Paris.—Date under International Convention, December 5th, 
1905. 

This invention relates to devices for the production and utilisa- 
tion of the steam in a motor vehic.e. There are eight figures. In 
Fig. 2 the essential parts of the arrangement are shown secured on 
the chassis. The radiator condenser Ais placed at the front, then 
the instantaneous steam generator B, also situated at the front t 
between the radiator and the seat for the driver ; the controlling 
devices are within reach of the driver, one of which is the steam 
supply regulating or throttling device C controlled by the foot 
and permitting the supply of steam to the principal motor and 
to the feed engine, or the interruption of the supply ; the other 
is the rod D controlling the feed engine, which permits of 
throttling more or less the pipe delivering the steam to the feed 
engine, so as to regulate the feeding, and consequently the speed 
of the vehicle. The next part is the feed engine E fixed on the 
side of the chassis, and controlling, through the intermediary of 
a lever F, the water pump G, which feeds the boiler, and the 
petrol wy H, which feeds the burners ; from the lever F is also 
controlled the automatic lubricator I. Towards the rear and at 
the centre of the chassis are fixed the motor M of the vehicle, and 
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the feed-water heater R. At the very rear are arranged the 
water tank J, and the petrol tank K. The water pipes and the 
steam pipes are shown by dotted lines. The pump H controlled 
by the feed engine draws the petrol coming from the tank K, and 
forces it to the burners B! placed beneath the generator. The 
water pump G, operated by the feed engine, draws the water 
through the pipe a in the water tank J, and forces it through the 
pipe / into the feed-water heater R, where it is heated owing to 
its circulation in the direction contrary to that of the exhaust 
steam from the motor. On issuing from the economiser, the water 
heated is led hy the pipe c to the instantaneous steam generator 
B, formed of a continuous coil, where it is converted into super- 
heated steam. The superheated steam issues from the generator 
through the pipe d. which leads to the regulator C. According 
to the position of this regulator, either the steam finds no outlet 
and is stopped at this regulator, or it escapes through the small 
pipe f, which leads it to the inlet of the feed engine ; or, again, it 
simultaneously escapes through the small pipe f, which leads to 
the feed engine, and through the larger pipe g, which leads to the 
inlet of the principal motor M. On the pipe f, which leads the 
steam to the feed engine, is ed the lever D, which is manu- 
ally controlled by the driver, and which permits of throttling 





more or less the steam passage to the feed engine. By this 
means the speed of the feed engine is regulated, which regulates 
the feed, and consequently the production of steam, and thereby 
the speed of the principal motor.—January 23rd, 1907. 


METALLURGICAL. 


5997. March 12th, 1906.—IMPROVEMENTS IN RoTaRY FURNACES, 
Antonio Ducco, 36, Via Pio Quinto, Turin, Italy. 

This invention relates to rotary furnaces for treating ores of all 
kinds, and more especially sulphurous ores. In order to realise 
with such furnaces as perfect a combustion of the ore as is possible, 
the introduction of air must be avoided while charging the furnace, 
as such air would be harmful to good working. The rotary 
furnaces used, having stationary or revolving charging mechanisms, 
do not realise this object perfectly. There are five figures. Figs. 1 
and 1¢, arranged end to end, show in axial longitudinal section the 
arrangement of the furnace. In the constructional form illustrated 
the rotary chamber 1, of greater length, rests upon a system of 
rollers 2, the shaft 3 of which, which is carried by a suitable 
number of bearings 4, may be rotated by means of a shaft 
with an endless screw 5 and a helicoidal wheel 6. A guide crown 
7 is arranged at one of the extremities of the rotary chamber and 
meshes with a grooved wheel 8, serving to prevent longitudinal 
displacement of the apparatus. The chamber | terminates at one 
side in a cylindrical sleeve 9 entering an opening 10 in the chamber 
23 of the furnace, At the other extremity of the rotary chamber 
there is fixed a discharging cylinder 11, the interior of which is 
provided with helicoids 12. This cylinder opens into a masonry 
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chamber 13, closing the furnace, terminated at its lower part by a 
discharging hopper 14, from which the treated products may be 
withdrawn. Charging the furnace is effected by a pipe 15¢ present- 
ing a triple bend, part of which extends to about the centre of rotary 
chamber. This pipe is provided internally with two valves, adapted 
to rest on stops in the closed positions. Externally of the furnace 
and in the circular course of the charging pipe 15¢, there is 
arranged a trough 20 into which the materials to be treated in the 
furnace are charged through the inclined channel. The inner wall, 
of refractory material, of the rotary chamber 1, comprises grooves 
or baffles 22. The operation of the furnace is as follows :—The 
charging is effected methodically during the rotation of the 
chamber 1, through the charging pipe 15¢, which obtains the 
materials to be treated in the trough 20 by means of its spout. 
When the spout of the charging pipe reaches the vertical position 
and the other part the horizontal position, one valve closes and 
prevents the escape of the gases, whilst the other valve begins to 
open inside this part. From this moment the ore is able to fall 
into the chamber 1 of the furnace. The valves retain these respec- 
tive open and closed positions until the charging pipe 15¢ is again 
ready to take ore from the trough 20. At this moment one valve 
is closed whilst the other valve is again open for the admission of the 
ore.—January 23rd, 1907. 


MISCELLANEOUS. 


5823. March 10th, 1906.—LMPROVEMENTS IN OR RELATIN3 TO TRE 
HEATING AND ROLLING OF METALS, Sydney B. Halcomb, 7, 
Endcliffe Hall-avenue, Sheffield ; Peter MacGregor, Sharon, 
Doncaster-road, Rotherham ; Edward Cross, Dunedin, Oxfurd- 
street, Rotherham ; John Ainley, 41, Lister-street, Rother- 
ham; and Wilfred O. Carrier, 59, Station-road, Darnall, 
Sheffield. 

This invention relates to that t of apparatus for heating and 
rolling metals in which the am ars wire is heated by passi 
through a bath of molten metal—such as lead -and propelled by 
sets of driven rollers. There are three figures. Fig. 1 represents 
an elevation of the heating, drawing and operating mechanism. 
The arrangement comprises a centrally situated furnace and bath, 
say, for example, 24ft. long, with free ro'ls at each end, and 
power driven winding drums for pulling the material through the 
rolls. The rolls A and A? are made without the connected gear- 
ing by which such rolls are usually driven, but so that they may 
be revolved freely in their bearings, a second pair of free rolls is 
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employed A carried vertically by the frames B. A power driven 
winding drum C and ©? is provided with means for gripping the 
material to be rolled in such a manner that it may be drawn by 
the drum through the rolls which will be caused to revolve by 
frictional contact with the material D—such as wire—which is 
gripped between them, in order to reduce its section. To work 
economically both the rolls and the winding drum are duplicated. 
A set 5f rolls is placed at each end of the heating furnaces E, so 
that long lengths of wire can be drawn through the heating bath 
F, and rolled by each drum alternately, the opposite dru being 
for this purpose released from its driving gear G, by its clutch H, 
operated by the pedal I, and pressure also removed from the rolls 
to free the wire D. When the material Dis first entered between 
the rolls it is drawn forward through the rolls by the application 
of furce into position to be gripped by the device for that pur- 
pose connected with the driving drum. When the material is 
gripped the drum is set in motion and pulls the wire through the 
rolls, causing them to revolve and thus reduce the section. The 
frame B is fixed carrying the rolls upon a bed-plate J, of con- 
siderable length, provided with grooves. In order to heat the 





material to the desired degree while travelling and before it enters 
the rolls, a vessel is provided in the form of a trough F to contain 
lead through which, when brought toa molten condition by means 
of afurnace E, or by waste incandescent gases, the immersed 
material is caused to pass. The temperature of the material to be 
rolled may be regulated either by the speed at which it is drawn 
through the bath of molten metal or by regulating the heat of the 
furnace, In order to retain the length of material in a central 
or while passing through the bath of molten metal, a num- 
r of forked guide levers K are provided.—January 23rd, 1907. 








CATALOGUES. 


Hopson, HoveHton and Co., Limited, Don Steel Works, 
Sheffield.—Price list of twist drills, reamers, chucks, &c. 

Sremens Brotuers’ Dynamo Works, Limited, York-street, 
Westminster.—Price list of switchboard instruments and acces 
sories. 

BRADLEY AND Burcu, 5, Whittington-avenue, E.C.—A wall 
sheet sent us by this firm gives in tabular form interesting 
statistics regarding the exports and prices of tin and terne plates 
between 1862-1906 inclusive. 

MARPLES,’ LEACH AND Co., 6, Victoria-avenue, Bishopsgate 
street Without, London,— Monthly stock list of electric motors with 
binder. The motors are of the direct current, three-phase, two- 
phase, and single-phase patterns. 

Ruston, PRoctoR AND Co., Limited, Lincoln.— Book of instruc- 
tions for working the Ruston suction gas producer and engine. 
The instructions are clearly expressed, and the sectional illustration 
of the producer are on a large scale. 

Dick, Kerr AND Co., Limited, Abchurch-yard, Cannon-street, 
London.—An album entitled ‘‘Industrial Application of Electric 
Motors,” contains a number of large illustrations of pumps, wood- 
working hinery, carpet-cleaning hinery, shearing machines, 
live rolls, &c., all of which are driven by electric motors. 

MOUNTAIN AND GrBsoON, Limited, Eltonfold Works, Bary, 
Lancs.—In this pamphlet are illustrated and described electric 
tramway and railway trucks and under-carriages. The chief 
manufactures of this tirm are trucks or under-carriages for elec- 
trically-driven tramcars and railway coaches, and electric loco- 
motives, electrically driven sweeping, sprinkling, and watering 
cars for tramway systems, rolling stock for light railways, and 
fittings and accessories for electric tramways and railways. 

Lupw. Loewe AND Co., Limited, Farringdon-road, London. — 
The second edition of this firm’s catalogue of limit gauges has been 
revised and enlarged. Those whoare not yet au furt with the limit 
gauge system will find in this handy publication much that is 
instructive. The authors can scarcely be said to claim too much 
when they state that ‘‘ this system is an absolute necessity for the 
manufacture of interchangeable parts in order to ensure uniformity 
and cheapness.” ‘The pamphlet will be forwarded free on appli- 
cation. 

CROMPTON AND Co., Limited, Salisbury House, London Wall, 
E.C.—Pamphlet P. 27 describes this firm’s open-type arc lamps. 
These lamps are constructed in four different patterns :—The 
“*S 10” type, to burn from ten hours without re-carboning ; the 
“S$ 16” type, to burn from sixteen to eighteen hours; the 
**SS 32” type, to burn from thirty-two to forty hours; the 
**$S 50” type, to burn from fifty to sixty hours. The ‘‘S 10” 
and ‘‘S 16” lamps are of thesingle-carbon pattern ; the ‘‘SS 32” 
and ‘‘SS 50” lamps being of the double-carbon type. 

THomAS CHATWIN, Great Tindal-street, Birmingham.—Two new 
catalogues and price lists have been received from Mr. Chatwin. 
One is devoted to engineers’ tools, such as stocks aod dies for 
international standard metric thread, die nuts, twist drills, 
reamers, milling cutters, end mills, &c. &c. The other contains 
illustrations and prices of screwing macnines. Several types of 
screwing and cutting-off machines are shown which have not pre- 
viously appeared. There are to be seen many improvements in 
design, the product of nearly twenty-five years’ experience in 
screwing machine construction. 

DavIDSON AND Co., Limited, Belfast.—Bulletin No. 2009 
describes the ‘* Sirocco” dust fans, useful for removing sawdust, 
shavings, fluff, waste, &c. The fan wheel consists of a conical hub, 
with the apex at the fan inlet, and with an annular ring of strong 
sheet metal fixed to the base of the cone. The blades, which are 
plain curved plates, are firmly secured along their inner edges to 
the surface of the cone and disc. The blades are deepest at the 
periphery of the wheel, narrowing gradually as they approach the 
apex of the hub. They are curved slightly forward in the direc- 
tion of rotation, which gives them a spoonlike formation. In the 
smaller sizes the hub, disc, and blades form one casting, but in 
the larger fans they are separate and are strongly riveted together. 
In both cases, however, the wheels are made sufficiently strong to 
withstand the irapact of pieces of hard material—such, for instance, 
as small chips or blocks of wood from a planing machine or saw 
bench. 

GLEASON Works, Rochester, N. Y.—The 1906 catalogue of gear 
planers issued from these works is a costly and effective produc- 
tion. The machines, illustrated by admirable plates, are as 
follows :—Automatic generating bevel gear planer, sizes ldin., 
24in., to 77in.; and spur gear planers for jobs up to 240in. The 
great advantage claimed for these planers is that they plane bevel 
gear teeth to cone lines. The planing tool is guided by a former, 
and moves along lines radiating from the apex of the gear. The 
gear is mounted on a horizontal spindle, and adjusted by moving 
the head along the frame until the apex of the gear coincides with 
the centre of the machine. The arm on which the tool-holder 
travels is rotated around the centre of the machine in a horizontal 
plane. Beside this horizontal movement of the arm, it is hinged 
at the centre of the machine so as to give a vertical movement as 
it is fed over the former, so that the tool travels always at the 
correct angle of the gear from the top of the tooth to the root, and 
the tooth, therefore, has the perfect reducing cut, the small end is 
in proportion to the large end. The tooth curve of formers is 
produced by a machine which generates the curve. The machine 
has been designed and built exactly for this work, and the result- 
ing formers are absolutely correct. 

Morris AND LisTER, Carlton Works, Coventry.—An eddy 
current brake for testing electric, petrol and other motors forms 
the subject of this circular. This novel apparatus is designed to 
absorb the output of electric and other motors, and to measure 
such ootput with accuracy. It consists of two copper discs 
mounted on a bush which can be keyed to the spindle of the 
motor to be tested. Between these discs and acting as a floating 
central hub is an aluminium casting which carries the magnetising 
coils, the external yoke rings, and the graduated and balance 
levers. The coils are excited by a direct current supply, and pro- 
duce a powerful multipolar magn>tic field in the gap in which the 
discs revolve. Eddy or Foucault currents are generated, and the 
output of the motor is thus expended in heating the copper discs. 
The strength of the induced currents, and, therefore, the brake 
horse-power absorbed, depends upon the intensity of the magnetic 
field, and this is readily controlled by means of a rheostat in the 
exciting circuit. The forces resulting from the interaction between 
the magnetic field and the inducea currents 1n the discs will tend 
to drag the floating system round. The force is, however, opposed 
by a gravitational force, due to the weighted lever. When these 
two forces are equal the lever will float between its stops. The 
torque or turning moment exerted by the motor in pounds-feet is 
then equal to the product of the weight in Ibs. into its radius of 
action in feet. 
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Tur constitution of the Committee appointed by the 
Treasury to inquire into the management of the National 
Physical Laboratory which was made known early in the 
month has not given anything like general satisfaction. 
It was hoped that the Committee would have consisted 
of a few perfectly independent people who would have 
looked at the terms of the charter, the advancement of 
knowledge and the interests of the private practitioner 
without any special predilections, end would have given a 
decision which could be accepted without demur. But 
under the circumstances which were fully detailed in 
these columns on February 15th, it is to be feared that 
if the Committee do not give the hoped for decision 
the strife between the Laboratory and private interests 
will continue. This would be wholly deplorable. Much 
of the excellent work which we hope to see the Labora 
tory do will be done better if it has on its side the sympa- 
thies and assistance of all workers in the same field. If 
it becomes a commercial institution competing for orders 
with business houses, irformation which would be valu- 
able to it will certainly be withheld. The hope now is 
that the Committee will succeed, as they will certainly try 
to do in suppressing all their feelings one way or the other 
and come to a perfectly independent decision. If that is 
done there can be no doubt about the result. 


Tue remarkable explosion which occurred at Woolwich 
on Monday, the 11th, has given rise to some severe 
observations. The accident occurred, it will be remem- 
bered, in the Laboratory in the Plumstead Marshes, at 
3.15 in the morning. No one was present in the works 
at the time, and beyond the absolute destruction of the 
building itself, and a few houses in the neighbourhood, 
and the demolition of most of the window glass in Wool- 
wich, little serious injury was done. But, as far as is yet 
known, the avoidance of a fearful disaster was due more 
to good luck than to cunning. Possibly in the minds of 
some of the Arsenal chemists the cause of the explosion 
is locked up. Some one may know of the presence in 
the Laboratory of dangerous substances, waiting, per- 
haps, the touch of a feather to detonate them. Possibly, 
the official inquiry will open the mind that holds that 
secret, and the writer, who, in last Saturday’s Times, 
attacks the subject with familiar energy, may find 
answers to his questions. “ Did,” he asks, “the maga- 
zine contain nitro-glycerine, or gun-cotton? What has 
become of the two kilogrammes of iodide of nitrogen, 
the existence of which is common knowledge? All these 
things detonate, and may be detonated by shock. Was 
any other detonating material present? Or any half- 
finished product of experiments in explosives? Was 
there any liquid phosphoretted hydrogen? Was there 
any zinc methyl, which also takes fire spontaneously on 
contact with air?” It is answers to these questions 
that should be sought, and they are to be found in the 
books of the Laboratory—by the way, where are the 
books ?—and not in the “ mudhole that marks the site of 
the late magazine.” 


Earty on the morning of Thursday, 21st ult., the twin- 
screw steamship Berlin, belonging to the Great Eastern 
Railway Company, was wrecked at the mouth of the 
waterway leading to the landing station at the Hook of 
Holland. The Berlin was on her way from Harwich, and 
her voyage was nearly over when the disaster occurred. 
A full gale was blowing at the time and the waves were 
mountainous. The entrance to the waterway is between 
two jetties running out into the sea. These jetties are 
nearly parallel, and their linc is from a little north of 
west to a little south of east. The navigable channel 
between them is not quite central, and though the actual 
water surface is some 2250ft. wide, the deep water 
channel in which there is an average of nearly 30ft. is in 
places not more than 800ft. in width. Elsewhere the 
water shoals, and in places is not more than 8ft. or 9ft. 
deep. The deep channel is nearer the north jetty than 
the south, and its direction is indicated to the navigator 
during the day by means of buoys, while at night it may 
be followed by keeping two lights in line. The direction 
of the wind was such that the seas would have been beat- 
ing right in between the two dams and against that on 
the north side. From some cause which has not been at 
present discovered, the ill-fated vessel on making for the 
channel struck the end of the north breakwater or dam 
and then turned broadside to the sea. Very soon she 
broke in half and the fore portion foundered, carrying 
with it numbers of the crew and passengers. The stern 
portion remained on the sand, and was continuously 
washed by enormous waves. LIleroic efforts were made 
by the Dutch lifeboatmen and others, the Prince Consort 
himself taking an active part in the relief operations, but 
in spite of everything that could be done, only fifteen were 
brought to shore alive, and these in a pitiful plight. It 
is feared that nearly 180 persons lost their lives in this 





: terrible accident—one of the worst which has visited 


Europe for many years. Possible means of preventing a 
recurrence are discussed cn another page. 


On the 6th of February the Rotherham Corporation 
decided to establish filtration plant capable of dealing with 
2,000,000 gallons of water per day. This question of 
filtration of the supply from Langsett has been for some 
time before the Corporation, and the decision now arrived 
at is the outcome of a report made by a sub-committee 
specially appointed to go into the matter. The supply is 
much discoloured ; indeed, it is said that samples investi- 
gated by the Committee some months ago looked more 
like weak coffee than anything else. It is intended not 
to use the ordinary method of sand filtration, but to 
employ instead cight filters made by Candy’s, Limited. 
Rotherham is not the first town to find the necessity of 
filtering upland water. Though it was not the case at 
first, it has for some time been recognised that, how- 
ever pure such water is chemically, it contains the germs 
of vegetable growth, which may at best render the water 
distinctly discoloured, and at worst seriously interfere 
with the discharge through pipe lines, and make the 
water more or less foul smelling. For the Birmingham 
supply a very complete system of filters was established, 
the filtering material being largely, at all events, of finely 
broken stone. We believe these filters have answered their 
purpose well. In the United States copper sulphate, in 
addition to destroying harmful bacteria, has been found 
efficacious in deodorising water supplies. It cannot, 
however, rob the water of its colouring matter; indeed, 
the process of filtration must be very complete indeed 
which will entirely take away the coloration due, say, 
to peat. 


On February 19th the North German Lloyd at Bremen 
celebrated the fiftieth year of its existence. Early in 
1857 certain Bremen merchants met together to establish 
a direct line of steamers between Bremen and New York 


| by means of a purely German undertaking. At first their 


efforts were unsuccessful, as not one German State was 
prepared to come forward to support the enterprise with 
a subsidy; however, a company was formed without 
much delay, and on February 20th, 1857, a steamer left 
Bremen on the first voyage to the United States, and 
three other steamers were soon running. From modest 
beginnings the North German Lloyd raised its share 
capital to £5,000,000, and to-day the capital is £6,750,000, 
Other routes were opened up gradually, and to-day 
the company runs five lines of steamships to North 
America, four to South America, one to Cuba, one to 
Eastern Asia, two to Australia, one branch line in connec- 
tion with the Eastern Asian line, one Mediterranean line, 
fifteen branch lines in the coasting and island trade of the 
Far East, and four lines in Europe. The company has also 
a large river trade on the Weser, at Bremen, and also in 
the Far East. Since 1885 the North German Lloyd has 
ordered from German shipbuilding yards steamships and 
other craft to the value of £12,150,000. At this 
moment the fleet owned by it consists of 366 
vessels, of which 184 are steamships, and of these 184 
vessels 134 are engaged in the Transatlantic trade, 
Their total tonnage amounts to 701,413 registered tons, 
and their total horse-power is 537,058. The company 
owns fifty-three twin-screw steamers, and thereby heads 
the list of all the shipping companies of the world. 
Altogether it employs 120,000 . persons, of whom 
12,000 are engaged afloat, and of these 12,000 men 
6500 are properly trained seamen, who represent a very 
valuable reserve for service in the Imperial navy in case 
of need, especially as some of the North German Lloyd 
steamships are arranged and equipped in such a way that 
they can be used as “ auxiliary cruisers” in time of war. 
Some of the steamers, in fact, have been built with a view 
to their being used as troop transports, and during the 
disorders in China the service rendered by the steamers 
of the North German Lloyd in taking troops out to the 
Far East were entirely satisfactory. 


Ir is sad that the opening of the newly electrified 
section of the New York Central and Hudson River Rail- 
road—so lately described in our pages—should have 
been signalised by a serious accident such as that which 
occurred on February 18th, with a loss of life and 
injury to passengers nothing short of appalling. 
There is little doubt that this lamentable occurrence will 
be quoted against electric propulsion by its opponents. 
Indeed, there is already a fresh outbreak of protests 
against the use of the third rail. The cause of the acci- 
dent had nothing whatever to do with electricity—at all 
events directly. It appears to have been caused either 
by the previous displacement of a rail or by damage to the 
road due to too high a speed round a sharp curve. We have 
often referred to the relatively high loss of passengers’ lives 
on American lines as compared with that on-English and 
Continental railways. Even before this accident there 








had been a great outcry in the United States on the 
subject, and since it, the agitation has increased, and it is 
being demanded that railroad companies should be com- 
pelled to render travelling on their lines at least-as safe 
as it is on this side of the Atlantic. The necessity is 
rendered all the more urgent by the extraordinary acci- 
dent which happened to the Pennsylvania express on the 
28rd ult. This train, it will be remembered, covers the 
distance between New York and Chicago—a distance of, 
roughly, 1000 miles—in 18 hours. While going at a high 
rate of speed round a curve it-left the rails and rolled 
down a high embankment -into a river, the carriages 
turning over and over three times. Though 68 out of 
the 100 passengers were injured, more or less seriously, 
none were killed. The actual cause of the accident is 
attributed to defective steel sleepers, but as far as our 
present information goes, this was another case of exces- 
sive speed round a curve, possibly causing spreading of 
the road, and so derailment. There is no evidence yet to 
show that the engine upset as at Salisbury. There is but 
little doubt that in the United States risks are taken that 
we should not think of taking in this country; but there 
is also little doubt that in future the travelling public 
will insist on these risks being reduced. 


LupGaTE-nILL Station has been an eyesore and 
inconvenience for long enough, but the railway authori- 
ties really seem to be about to make an attempt to 
improve it. Whether or not the changes which are 
soon to be taken in hand will bring about any very 
marked amelioration of the existing conditions remains 
to be seen, but at any rate something is to be done. 
The proposals include the abolition of the existing east- 
ward platform and the widening of the westward 
platform to 32ft. At the same time the length of the 
latter is to be made 450ft., and it is to be brought up to 
footboard level. Apparently the innovation will prohibit 
the stopping of main line trains at Ludgate-hill. This in 
itself should cause but little inconvenience, seeing the 
close proximity to St. Paul’s Station. But it would also 
seem that the one platform at Ludgate-hill will have to 
accommodate all the trains ccming from and going 
to Snow-hill. At present certain Crystal Palace 
trains, for cxample, are diverted to the eastward or 
main line platform. This has been found to be of con- 
siderable advantage to passengers by other routes when 
great crowds went down to the Crystal Palace. By the 
new arrangement these crowds will again return 
to the westward platform, and the old ‘inconveni- 
ence, though perhaps in a less degree, will be felt. 
However, we realise that conditions could not very well 
be worse than they are at present, and we cannot help 
thinking that any change must be for the better. While 
on the subject of station improvement we may mention 
that it has recently been decided to increase the size 
of still another large terminus—Paddington. Three 
new platforms are to be added to the existing 
nine, making twelve in all. The new platforms, 
as well as an additional carriage road, are to be made 
on the side away from the station offices. Two 
of the platforms are to be used for passenger trains 
and the third for milk traffic. It is interesting to note 
that two of the new platforms will have to be con- 
structed underneath London-street, which runs up 
beside the station buildings. 


Tue unfortunate ratepayers of Woolwich have found 
out that though an electrical generating station is a pretty 
and interesting plaything, it is apt to become an expen- 
sive toy. This is especially the case if the initial expendi- 
ture is high and the load factor low. Both these 
conditions exist at Woolwich, and Sir Alexander Kenuedy 
has recently made a report on the condition of affairs, in 
which he intimates that with the utmost care and 
economy there is no likelihood of there being a favour- 
able balance sheet in less than another ten years. The 
Woolwich electricity undertaking would seem to afford 
an excellent example of how not to do things. It costs 
8°380d. to generate a kilowatt of electricity there. The 
standing charges are 2°75d., and the total costs are, 
therefore, 6°05d., and yet the unit is sold for an average 
of 8°68d. The result is a yearly loss of £10,439, which 
has to be found out of the rates. This is only another 
instance of reckless municipal trading in a_ locality 
manifestly unsuitable. Electric supply stations are 
fashionable, and Woolwich had to follow the fashion. 
If anyone had ventured to predict failure no doubt he 
would have been stigmatised as retrograde; yet the 
neighbourhood is such that disaster might have been 
foretold with certainty. As it turns out, the actual load 
factor is only 10} per cent., and rather less than 5} units 
are sold every year for each £1 sunk in the scheme. 
To be accurate, 5*2 units. This multiplied by 3-68d. or 
19°186d. are the total carnings of £1 per annum. 





Te Panama Canal has had a number of interesting 
experiences. The tenders received from associations 
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f ormed by large contractors showed the lowest tender to 
be for 6°75 per cent. of the estimated cost, this being 
submitted by W. J. Oliver and Anson Bangs. The news- 
papers rushed into print with news of the award of the 
contract and the prompt commencement of work. But, 
on investigation, Mr. Bangs proved unacceptable, partly 
on account of his former association with certain persons 
who, after robbing the Government of thousands of 
pounds on contract work, and then flying to Canada— 
making their case an international one—are now in 
United States gaols, However innocent his association, 
it appeared that no taint of this should affect such an 
important work. Mr. Oliver was finally permitted to 
associate with him other responsible parties acceptable 
to the Government, and has with them incorporated the 
Panama Construction Company, with a capital of 
£1,000,000. But the contract has not yet been 
awarded, and the plan is still hanging fire, there 
being a stroag current of sentiment in favour of the 
Government carrying on the work by its own forces as at 
present. In fact, it has been stated that Mr. Stevens, 
the chief engineer, has announced his intention of resign- 
ing if the work is done by contract. Apart from the 
interest and confusioa attending the contract proposition, 
there has been another important event, namely, the 
resignation of Mr. T. P. Shonts, chairman of the Panama 
Canal Commission. This is popularly supposed to be due 
mainly to the friction and red-tape methods which led the 
former chief engineer, Mr. Wallace, to resign. At the 
present tume the chief engineer, Mr. Stevens, is in active 
and authoritative charge of the entire work. 


THE manufacture of incandescent mantles, which has 
deveioped enormously in Germany within recent years, 
seems to be reavhing a somewhat critical situation. The 
introduction of burners of the inverted type has effected 
@ great economy in the consumption of gas in relation to 
the amouat ot light emitted, alchough most users have 
taken advantage of the increase of light rather than 
economising in yas. The application of the incandescent 
mantie and Bunsen burner to alcohol and petroleum lamps 
are also important steps forward. Buc what threatens 
to be a serious obstacle has now appeared. The price of 
thorium nitrate, which has already risen 20 per cent. in 
the last month, is now expected to reach a still higher 
figure. The cause of this sudden fluctuation in price is 
the decision of the Brazilian Government to levy a heavy 
export tax on monazite sand, the mineral feom waich 
thorium nitrate is derived. he German thorium manu- 
facturers, most of whom belong to a convention, are 
powerless in the situation, since sources of monazite sand 
out of Brazil are rare and unly exploited to a small 
extent. English manufacturers of incandescent mantles 
are bound to be affected, since practically all the thorium 
nitrate used in the industry comes from Germany. 
This is no new scare, but, nevertheless, should the 
reports as to finds of monazite sand in Ceylon and 
the Transvaal be true, itis to be hoped that English 
chemists will avail themselves of the opportunity to 
obtain an independent source of the raw material. 


THE situation in the gas motor industry in Germany is 
particularly interesting at the present time. A very keen 
competition has arisen in the manufacture of small gas 
engines for agricultural and household purposes on a 
smail scale, and this has led to an increase in the number 
of works constructing such machines. Ou the other 
hand, the development of small electric motors to supply 
power for similar purposes is making the competition all 
the keener. Under these circumstances, it is not sur- 
prising that efforts are being made to bring about a con- 
vention among the works manufacturing small gas 
engines. These efforts, which have originated with the 
smaller manufacturers, are essentially directed towards 
the introduction of standard conditions of sale. Up to 
the present no definite results have been achieved, 
although a convention on similar lines has already existed 
for a long time among the makers of large gas engines. 
By this means they have been able to regulate the con- 
ditions of sale throughout the trade, and have also set 
certain limitations on the selling prices. It will be inter- 
esting to see if the manufacturers of the smaller type of 
gas motors can arrange a similar ring. 


Derine the recent cold weather managers of sewage 
disposal plants have in some instances been troubled by 
the freezing of distributing or sprinkling apparatus. 
Sewage as it arrives at a disposal works has a tempera- 
ture which, in wiater time at all events, is nearly always 
above the Semperature of the air. Furthermore, if it be 
arranged that there shall always be put through the 
sprinkler enough liquid to keep it revolving at its full 
designed speed, it has been found that no troubles from 
frost arise. If, therefore, instead of allowing the sewage 
to be sprinkled just as it arrives, its application to the 





sprinkler is only made when enough liquid has collected 
to ensure full speed, no difficulty should be met with, even 
in the worst of weather. It is not likely that in this 
country the short extra detention of the sewage before it 
is sprinkled will be found deleterious, though this might 
well be the case in warmer climates. Then, however, 
there would not be the necessity, owing to frost, to make 
the provision. We so frequently have open winters that 
the effects of frost are apt to be overlooked. Siill, 
engineers will be well advised to take them into account 
in designing fresh works, for the increased initial expendi- 
ture would not be heavy if made when the works were 
constructed. Of course, provision should be made 
thoroughly to drain the distributing device after each dis- 
harge, so that there would be nothing in it to freeze 
while it is standing idle. 


Fesrvuary has robbed the world of two of its most 
eminent chemists—the great Russian Mendeleeff and the 
equally well-known Frenchman Moissan. The effect 
that Mendeleeff’s hypothesis has had upon the science of 
chemistry is wholly incalculable. The renewed life and 
energy which Darwin's theory of Evolution gave to the 
dry facts of zoology and biology found their parallel in 
the stimulus that the Periodic Law gave to the study of 
chemistry ; and just as in the former case there were 
missing links in the chain of argument, blanks which 
provided an element of mystery that no doubt did much 
to popularise the theory, so in the latter case there were 
and are still holes to be filled up. The discovery of many 
of the elements which fit the spaces reserved for them is 
recorded in the romances of science. Moissan has, unlike 
Mendeleeff, left us no great law with which his name will 
be ever associated, but, although he himself was mainly 
devoted to the sciee of his profession, he has left a 
very important mark in the progress of industrial 
chemistry. To him we owe, in a large measure, the 
electric furnace, and the production of carbide of 
calcium by the electric method. The two things 
are related, and what the future may have in store 
for them no one can say. But of all Moissan’s work 
that which appealed most to the popular mind was the 
manufacture cf diamonds. This he effected, after some 
fruitless attempts with flourides of carbon, by melting 
sugar-charcoal and iron in an electric furnace. The 
molten ma3s was then suddenly chilled, with the result 
that a hard shell with a liquid interior was formed. In 
its passage from liquid to solid iron expands, and the 
enormous pressure produced in this way led to the car- 
bon crystallising in the form desired, and true diamonds, 
though very small, were recovered from the mass. We are 
under the impression that in one of Jules Verne’s works 
will be found the first suggestion for developing the 
enormous pressure required for the artificial production 
of diamonds by the contraction of a metal. 


THE present serious congestion of traffic on American 
railways is due to a combination of an unusual amount of 
business with insufficient trackage facilities and rolling 
stock. It has been shown that the large percentage of 
single track main line is quite unable to provide for the 
handling of the existing traffic with safety and despatch, 
and although much has been done in recent years in the 
doubling of main lines, the fact remains that out- 
side of the large cities and certain districts in the eastern 
part of the country there is still an unduly large pro- 
portion of single line. Some of the railways are trying to 
clear themselves by advertising the additions they have 
made to their locomotive and rolling stock equipment. Thus 
in the five years ending with 1906, the Great Northern 
Railway of America increased the number of its loco- 
motives from 563 to 826, the increase in total tractive 
power being from 13,000,000 lb. to 23,586,000lb. On the 
Northern Pacific Railway the increase was from 704 to 
1085 in number, and from 14,440,000 lb. to 30,726,000 Ib. 
in tractive power. On the Atchison, Topeka and Santa 
Fe Railway the number has increased from 985 to 1400 
locomotives. -In goods wagons the increase on these 
three important western trunk lines has been about 
15,000, 6,000 and 27,000 respectively, the present totals 
being 37,000 and 32,000 on the two first lines. Theincrease 
in carrying capacity is very much greater than the mere 
increase in number, but under the present systems there 
is too great a mileage of empty or partly filled wagons, 
and stringent methods are proposed to reduce this mileage 
and so work the goods equipment to more nearly its full 
capacity. For extensions and improvements fourteen of 
the large railway systems of the United States are 
proposing to issue new securities aggregating some 
£224,000,000, but the present state of the financial 
market is not favourable, and it appears that much of 
the proposed work will be postponed. 


WE hail with pleasure the decision of the Council of the 
Institution of Mechanical Engineers to make admission 
to the Institution a little more difficult than it has been 





hitherto. The Institution has now nearly five thousand 
members of all ranks, and it has enough money to pay 
its way quite comfortably. There is therefore no need to 
accept members on the same easy, if uncertain, terms ag 
have prevailed up to the present, and we trust that as 
time goes on it may become more and more difficult to 
obtain entrance, and that the letters M.I. Mech. E. will 
carry with them as much honour as M. Inst. .C.E. now 
do. There was a time when a seductive diagram, which 
is pinned on the wall at every annual general meeting, 
promised to become a real danger to the Institution. The 
diagram shows graphically the increase in membership 
during the term of ottice of the retiring president. There 
used to be a kind of friendly rivalry to see who could 
get most new names on the list; quantity was then of 
more importance thaa quality. Now that has changed, 
and we hope to see the diagram almost stationary for a 
time. We should be content even to note a descent in 
the curve, if only a corresponding improvement in quality 
could be shown graphically. 


Tue dispute between the authorities of Greenwich 
Observatory and the London County Council regarding 
the tramway electric power station has now reached a 
point where it is likely to remain for some time. It is a 
wonderful thing that the Observatory officials took no 
notice of the station till it was half erected, and only 
then complained. Seeing that part of the station is 
already at work, the Commission which was appointed to 
investigate the matter had really but one course open to 
them, namely, to arrange a compromise. This is what 
they have done in their recently published report. They 
have shelved the consideration of the effects of vibration 
and obstruction for two years; they have suggested 
methods of working the station, and have vetoed the 
building of the second pair of chimneys higher than 
204ft. The County Council replies in a meet-you-half- 
way sort of tone, and says, Don’t you think if we only 
dwarf one chimaey and build the other to its full height 
the case will be met? Thus the maiter remains at pre- 
sent—very much in the same condition as before the 
Commission sat. Of course, the Council, feeling perhaps 
that it has got off lightly announces its intention of doing 
everything in its power to assist the observation of 
celestial bodies,and offers to make its machinery run silently 
and give off no smoke when any special phenomenon is 
being inspected. : 


Tue provision of adequate docking accommodation and 
facilities for repair at a naval base are equally important 
with the maintenance of a powerful and well-manned 
fleet. In its own way the opening of the great dock 
extension at Devonport by H.R.H. the Prince of Wales 
on the 21st of February marks a red-letter day in the 
history of the British Navy, as memorable as that which 
saw the launch of the Dreadnought. The Russo-Japanese 
war has brought home to us very forcibly the absolute 
necessity of providing ample repairing and docking 
accommodation at naval bases, but the decision to carry 
out the extension works at Devonport, Gibraltar, Hong- 
kong, Simon’s Bay, and other ports, authorised by Lord 
Goschen’s Naval Works Act of 1895, was arrived at 
long before naval authorities had the opportunity 
of profiting by the lessons of the war in the Far East. 
The extension just completed connects 120 acres of what, 
ten years ago, was mostly tidal land, into a series of 
basins and dry docks, which is the finest in the world 
and capable of accommodating the largest vessel afloat. 
The docks have a frontage to the Hamoaze of nearly 
4000ft., the main sea wall of the closer basin and docks 
being 3000ft. in length, with a depth of 33ft. alongside at 
low water of ordinary spring tides. A closed basin of 
354 acres and a tidal basin of 10 acres are separated by 
three graving docks and a large lock, which is itself 
capable of being used as a dry dock in case of necessity. 
The depth of the tidal basin is 32ft. at low water, the 
closed basin being 6in. deeper and having a water depth 
of 48ft. at high water. A second entrance to the closed 
basin is provided in the outer sea wall. The combined 
quay frontage of the two basins is 7100ft. The dry docks 
range from 787ft. to 660ft. in length, and each is 95ft. in 
width at the entrance, and one dock has 32ft. over its cill 
at low water. All the gates and caissons are worked by 
pneumatic power, and electricity is freely employed in 
connection with cranes and dock equipment. The works 
have occupied over ten years in the making, and on them 
about 44 millions sterling have been expended. 


THE commercial side of the public locomotion problem 
in London is becoming more and more complex. Sir 
Henry Oakley recently informed the shareholders in the 
“Twopenny Tube,” of which he is chairman, that the 
present universal fare of twopence would probably have 
to be altered, and a charge of one penny made for short 
distances. In the last six months’ working, it was stated, 
1,000,000 passengers had been lost chiefly owing to the 
newer means of street locomotion. The “ Twopenny 
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Tube ” is not the only system which is feeling the pinch of 
competition. Now the only-new method’of street loco- 
motion which can be responsible for this falling off is the 
motor omnibus, and it might reasonably be inferred that 
the proprietors of this popular form of passenger carrier 
are reaping @ rich reward. The various omnibus services 
jn London, with @ total of something like 900 vehicles, 
are carrying about 400,000 persons daily, and, according 
to Lord Montagu of Beaulieu, each vehicle earns from 
£4 10s, to £6 per day, as against £2 10s. to £2 15s. 
for the horse omnibus. It is difficult to obtain the cost 
of cunning a motor omnibus in London, but experts give 
figures varying between 8d. and 94d. per mile. If these 
figures are correct, very large profits ought to be earned ; 
for if we take the daily mileage of a motor omnibus as 100, 
we have a daily cost of £8 15s. only, leaving, according 
to the figures: given above, an ample margin of profit. 
Judging, however, from the reports of most of the com- 
panies interested, large profits are not actually realised, 
possibly because the expenses of maintenance, storage, 
labour, and the thousand and one little things which find 
their way into the books, have not been estimated on a 
sufticiently high basis. 





Tux remarkable paper which Mr. Dugald Clerk read at 
the Institution of Civil Engineers on Tuesday evening 
last, and of which the discussion stood adjourned, brings 
us appreciably nearer a complete understanding of the 
thermo-dynamics of the internal combustion engine. 
Much that Mr. Clerk had to say he has said before, but, 
nevertheless, the paper draws the various strings 
together, and gives us the latest theories of the gas 
engine in a complete form. Two very interesting facts 
emerge from the analyses it contains, and may 
be mentioned here. The first is that between such 
exalted temperatures as 1700 and 1000 deg. Cent. the 
change of apparent specific heat is so small as to be 
negligible, and y, the ratio of specific heat at constant 
pressure to specific heat at constant volume may be taken 
as 1°285 for the whole. of the explosion expansion line. 
This deduction was confirmed in a very remarkable wa} 
by Professor Callendar. The second point to which we 
would refer may be put in the author’s own words :— 
“ Fora given expansion the best engines have approached 
very closely to the theoretical realisation of their cycle. 
The complete suppression of all heat losses due to con- 
duction, &c., on the explosion expansion strokes could 
only increase the indicated power by about 13 per cent.” 
It is satisfactory to know that the gas engine is so nearly 
perfect, but 13 per cent. is a margin still worth reduc- 
tion, and, presumably, a new cycle, if such could be 
found, would necessitate the modification of the present 
calculations -and-give-even greater scope for improve- 
ment. 


Tue feature of principal interest to the engineer in 
the new Central Criminal Court—the rebuilt Old 
Bailey—is the heating and ventilation. Whether it be 
true that the friction between opposing counsels 
develops an exceptional amount of heat end bad air 
generally, there is no doubt that the atmosphere of 
all our Courts of Justice leaves very much to be 
desired. The problem is, of course, an exceptionally 
difficult one. It involves the ventilation without 
draught of several comparatively small chambers 
frequently crowded to excess. At the new Criminal 
Court, for example, there are, besides a great many 
small offices, sitting-rooms, dining-rooms, committee- 
rooms, lavatories, and so on, four courts and the 
main halls and corridors, all of which have to receive 
a frequent supply of fresh air at the right temperature 
by winter and summer. The system adopted by Mr. 
Key, who has carried out the work, is that known as 
the plenum. The air is drawn in from outside by 
fans, and is driven through shafts up into the 
various courts and rooms. These it enters through 
large openings high up on the walls or actually 
in the arched parts of the ceiling, in some ¢ases 
at a very low pressure and velocity. Thus. the 
hot air is not allowed to rise, and both it and 
dust, instead of mingling with the general atmosphere of 
the rooms, are carried away through gratings at floor 
level. The air enters the fans in the basement of the 
building, and receives its first washing by passing through 
gratings made of many thousand glass tubes about jin. 
diameter by 6ft. long, arranged in almost vertical rows 
ten deep, staggered, and with small spaces between them, 
and moistened periodically by a water spray. The bulk 
of the dust is trapped on the outside of these tubes. The 
air then passes through large screens of cocoanut matting 
strings, which can be moistened if necessary ; it then 
reaches eight fans driven by steam engines, which propel 
it over steam heating coils on its way to the delivery 
trunks. The system is very complete, but we have all 
learnt by bitter experience of ventilating systems to 
venture no prophecy as to its success. Only the trying 
condition of a crowded court on a summer day can prove 
its success, 
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Tae question of protecting coast lines against the | into the ground at about 1ft. centres. 
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action of the sea has lately attracted a great deal of | these stakes are allowed to project some }in. to lin. 


attention. 


It is well that we, who possess such a length | above the surface. 


Sheets of expanded metal are 
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Fig. 1—-CONSTRUCTION OF CONCRETE FOR=ZSHORE DEFENCE 


system of defence, which is claimed to have had a large 
amount of success in Holland, has been introduced by 
M. de Muralt, an engineer of the Dutch Corps des Ponts et 
Chaussées. 
sy-tem in the present article. 


M. de Muralt has had, in the course of bis work, to | 


construct many sea defence works. It is a well-known 
fact that a large proportion of Holland is below sea level. 
Not a little of the whole territory has been reclaimed 


metal. In either case use has to be made of notched 
beans of such a form, and arranged in such a way that 


| the notches of the two beams separating a section of the 
We propose to illustrate and describe this | 


concrete correspond with one another. 

It may here be remarked that part of M. de Muralt’s 
system is the sub-division of a protected surface into a 
number of separate sections, with junction pieces between 
them. It is pointed out that in this manner the cracking 
due to expansion and contraction of large surfaces—with 
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Fig. 2—FILLING SPACE BETWEEN SLABS 


from the sea by the construction of embankments and 
sea walls. The land so reclaimed depends for its very 
being upon the security of these defences. Disasters 
caused by the occasional breaking of a dam have shown 
what minute care it is necessary'to bestow on tLese dams 
so that they may be able to resist all onslaughts of the 
sea, and Holland has to lay out vast sums of money each 
year in keeping itself from being inundated. M. de Muralt’s 
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the accompanying grave disadvantages—is avoided. The 
dimensions suggested by M. de Muralt as being the most 
practicable are 2'4 m. by 1°8 m., with a thickness of 
from 75 mm. to 125 mm. These in English equivalents 
represent, say, 7ft. 104in. by 6ft., with a thickness of from, 
say, 3in. to 5in. These sections do not butt close up to 
one another, but are separated some little distance 
apart, the space between them being filled up in a 
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Fig. 3—DIFFERENT 


system appears to be specially suited for such coasts as 
those of Holland, but there seems no reason why it 
should not be employed for other types of foreshore. 

The method employed necessitates the use of particu- 
lar forms of armoured concrete construction, the form 
depending upon the nature of the shore and the particular 
duty which the defences will be valled upon to carry out. 
For the protection of a sloping sandy shore M. de Muralt 
























FORMS OF FRAME 


manner which we shall describe later on. Mean- 
while, we will return to the actual construction of 
the sections. A glance at Fig. 1 will show one 
method in which this is carried on. The slope is first of 
all levelled. There are various methods of performing 
this operation. When the ground is sufficiently solid, 
careful ramming only need be resorted to. If the work 
is carried out on sand dunes some means must be 
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THE DE MURALT SYSTEM OF FORESHORE PROTECTION 




















Fig. 4—FORESHORE PROTECTION 











Fig. 5—-PROTECTION OF A DYKE 











Fig. G6-THE WORKS IN PROGRESS 


provided whereby the workmen can get at their work. 
This may be done by spreading dry reeds and straw over 
the ground, and keeping the whole in place by means of 
bundles of straw placed transversely and partially buried 
inthe sand. The straw and reeds still remain in position 
when the defence works are constructed. 

The next process, after preparing the ground, is to 
form one of the protecting slabs, and this is brought 
about by means of two notched beams—see dd, Fig. 
1, These are laid parallel to one another at the 
correct distance apart, and in such a manner that their | 
lower ends are at the same level. As the notches are 
all the same size, it will follow that the various steps or 
notches of the two beams correspond. 

These two beams are secured in position by means of 
stakes, and then the wooden pegs shown are driven in. 
Over these are laid the sheets of expanded metal. It is 
necessary that these should be just slightly less in length 
and breadth than the final size of the slab, so that the 
whole of the metal may be encased in concrete. A size 
of expanded metal frequently used has openings with a 
short diagonal of 75 mm.—nearly 3in.—and weighs from 
1°9 to2°7 kilos. per square metre, according tothe nature | 
of the work. The expanded metal is then lightly secured 
to the wooden pins by means of nails. The wooden pins 
may, it is pointed out, be omitted and a thin layer of con- 
crete on which to lay the expanded metal substituted. 
This course is not advised, however, as a general thing, 
as it is considered that a more solid job is ensured by the 
use of the pins, which are especially valuable should any 
portion of a slab be broken by the force of the waves or | 
other causes. 

The expanded metal fixed in position in one manner 
or another, the concreting may commence. First of all, 
a board B, Fig. 1, is placed in position between the lowest 
steps of the two beams dd. This board serves to form | 
the front face of the lowest step of the slab. The work is | 
carried out step by step, and the top A of each step is 
covered with a board as soon as the concreting is com- 
pleted. It will be observed that screws are fitted into | 
the notches in the beams in such positions that the 
boards may be kept in their proper places with wing nuts. | 
Thus each step has its boards forming its front and top | 
faces, and the final appearance of a slab is shown at A, Fig. 
1. The concrete has to be very carefully rammed. The 
ramming is carried on by means of special long-handled 
cast iron rammers with lozenge-shaped heads, of smaller | 
dimensions than the meshes of the expanded metal, so 
that the rams can force the concrete through the latter. | 
M. de Muralt uses two mixtures of concrete, the first for | 


cases in which the protective works will be constantly, or 
nearly so, subjected to the action of water, and the other 
for cases where the water only reaches the works during 
exceptionally high tides or during storms. The first of 
these mixtures is made up of 8 volumes of Portland 


Fig. 7—LAYING IN THE CONCRETE 


The notched beams which were used to form the slabs 
are turned upside down, so that the notches actually fitover 
the steps they have helped to form—see Fig. 2 and supple- 
ment. They are fixed in position, parallel to one another, 
and at some little distance—-perhaps 2in. to 3in., but the 


| other slabs are constructed, with specified distances | the ground being dealt with. 


actual position varies in different cases—from the edges 


cement, 5 volumes of sand, 8 volumes of gravel of from 
of two adjacent rows of steps, which, by the way, are so 


1} to 3 centimetres, and } a volume of trass, } The second 


Section on AB 


Fig. —AN ARMOURED CONCRETE GROYNE 


| mixture consists of 1 volume of cement, 3 volumes of | constructed that contiguous steps comme’ flush one with 


sand, and 4 volumes of gravel. ; another. The ground between the two slabs is then 
Having formed one slab in the manner just described, | excavated to some distance, depending on the nature of 
In some cases 50 c.m.— 

between them. Sometimes a series of single slabs will | or, say, 19in. to 20in.—below the underside of the slabs 
be enough for defence purposes. In other cases the slope | will be found sufficient; but occasionally it will be 
of the shore will be so oad that several rows of such slabs | found necessary to go to greater depths, and even to 
will be required. Examples of both are given in our sup- | dig small holes in addition, which will be filled with 
plement and in Fig. 4. In either case spaces are left round | concrete and will act as piles or gnchors. The edges and 
each slab, and these are filled in in the following manner.’ ends. of the concrete slabs are then carefully oiled, 
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and concrete is rammed into the trench dug between 
the slabs, and carried up in between and over the tops of 
the ends of the slabs themselves, being brought into 
contact with the notched beams. Boards p are slid into 
grooves, formed by fillets, on what has now become the 
tops of the notched beams—see Fig. 2—so that the top 
surface of the concrete may be made smooth. This 
process is repeated in the case of all four edges of each 
slab, and the resulting concrete frame serves as a guard 
to keep all the slabs in position, while at the same time 
not holding them rigidly, as the oiling of the ends does 
not permit of any actual joining of the concrete. 
Apparently sufficient play is obtained to prevent breakage 
when expansion an 


different places. It will be noticed that the vertical and 
horizontal frames, r and 7, are of slightly different —. 
at the top, due to the necessity of forming the steps in the 
latter case, while the frame at the bottom is of stouter 





| on his system, the construction of these being also shown 


in the Supplement and in Figs. 8 and 10. 

The foregoing examples of ferro-concrete would seem 
to be very simple; but we are informed that they have 
been found effective. Sometimes the steps have been 
omitted; sometimes other kinds of armouring have been 
— but expanded metal appears to be the cheaper 
and most easily applied. For portions of the defences 

| which are subject to heavy attacks from the sea, No. 9 
| expanded metal should be used; but for works above 
ordinary sea level, No. 15 is said to be stout enough. 








contraction due to variations in | 
temperature take place. A glance at Fig. 3 will show | 
the different shapes taken by the sections of the frame in | 


THE NEW NILE BRIDGES AT CAIRO. 


|In Tue Enoinegr of the 6th April, 1906, the earlier 
| stages of the. construction of the system of three bridges 
being built over the Nile at Cairo were dealt with. It is 
now proposed to give some account of the progress of the 








Fig. 9-ARMOURED CONCRETE SEA WALL 


construction than the others. 


It will also be observed | work down to the close of last year, when our representa- 


that expanded metal reinforcement is used as in the case | tive visited the works, under the guidance of Mr. A. 8S. 


of the slabs themselves. 

The advantages claimed by M. de Muralt for this 
system of shore protection are numerous. In the first 
ets he states (1) that it is cheaper than any other 
hitherto practised method. It is said that when using 
No. 9 expanded metal the cost is 3 to 3} guilders per 
square metre, whereas a stone facing in the same situa- 
tion would cost from 5 to 8 guilders; (2) that it affords 
better protection against storms than does a stone facing, 
as the water cannot get through to the ground; (3) that 
it ean be applied to any slope; (4) that it can be carried 
out by unskilled labour; and (5) that, owing to the step 
formation, the waves are much more broken up, and do 
not come so far inland. 

Modifications of the system can be used for a number 
of purposes besides the actual method described above. 
Thus, it has been employed successfully, so we under- 
stand, in protecting the feet of dykes on the coast of 
Holland—Fig. 5. Here it has, so we are informed, been 


Biggart, while the final stages of riveting were in pro- 


| gress. But before entering into any details about the 


| present state of the work, it may be well to recall one or 
two interesting facts regarding the designing and esti- 
mating for these important structures, and also to repeat 
the principal over-all dimensions. 

It will be remembered that tenders for these bridges 
were submitted to the Ministry of Public Works, Egypt, 
not only by British firms, but also by continental and 
American bridge builders, and that consequently the 
competition for the contract assumed an importance of 
an international character. And, further, those who were 
interested at the time the tenders were adjudicated will 
recollect that each firm submitted its own designs and 
estimates, and that when the Ministry decided to accept 
the designs of Sir William Arrol and Co., Limited, it was 
felt that British bridge builders had achieved a distinct 
victory, and had once more demonstrated clearly that 





large structural establishments are managed and staffed 














Fig. 10—-A CONCRETE GROYNE 


acting much better than basalt facings. The latter, 
applied on a thick layer of clay, covered with osiers and 
broken rock, costs on the island of Schonwen in Zeeland 
from 8 to 12 guilders per square metre; whereas it is 
said thatthe de Muralt system can be applied for not more 
than 4 guilders per square metre. A view in the Supple- 
ment shows this method in course of construction. When 
the slope has been levelled it is covered with a layer of 
osiers, this being to prevent the workmen from interfering 
with the slope as they walk about on it. Stakes are then 


driven in, and armoured concrete applied in stepped slabs, | 


as already described. The process of concreting is also 
shown in the Supplement and in Figs. 6 and 7. 

The system is also applied to the raising of sea walls, 
asshownin Supplement. In this case lengths of armoured 


concrete wall are separated by distance pieces applied in | 


exactly the same manner as is done with the steps. 


Fig. 9 shows the method of armouring employed in walls | 


of this type. M. de Muralt has also constructed groynes 


| in this country in as complete and thorough a manner as 
| anywhere else in the worid. 

| In carrying out the contract, Sir William Arrol and Co., 
Limited, have associated with them Messrs. Head, 
Wrightson and Co., Limited, Thornaby-on-Tees. Mr. 
A. 8. Biggart, of the former firm, is chief acting director, 
and the representative in Cairo of the joint firm is Mr. 
W.N. Bakewell. The work has been as nearly as possible 
equally divided between the two firms. The bridges are 
due to be finished and tested before the 1st of June this 
year, and it is confidently expected that that date will be 
anticipated. There has been no delay so farin the manu- 
| facture and erection of the material, and the dates which 
| were forecasted for the completion of certain stages of 
| the work have always turned out to be well within the 
actual time taken. For example, the work of sinking 
the cylinders for the piers was commenced in April, 1905, 
and it was estimated that the sinking would be finished 
' by 30th June, 1906. : 





As a matter of fact, this part of the work was com- 
pleted by the 2nd June, or nearly one month earlier than 
the forecasted date. 

Again, the erection of the superstructure was not in 
full swing till February, 1906, and the forecasted date for 
completion was the end of February 1907. 

The superstructure was, however, wholly erected by 
the 31st of December last year, or two months before the 
date fixed by the programme. All this shows that the 
work has been steadily and systematically pushed 
through, notwithstanding the delays which usually occur 
in carrying out large undertakings so far from the fixed 
base. Moreover, in the unfinished state one could see 
how satisfactorily the work had been done. 

There are three bridges in this contract, and they are 
named according to their length, as follows:—The 
535 Metre Bridge, the 83 Metre Bridge, and the 67 Metre 
Bridge. The main bridge, which is 535m. (or 1755ft.) 
long, crosses the wide branch of the Nile at Cairo, and 
connects the Ghizeh side of the river to the island of 
Rodah. It has in it a swing span. The two smaller 
bridges cross the narrow branch and join Rodah to the 
Cairo side of the stream. The 83 Metre Bridge is in the 
same straight line as the main bridge, while the 67 Metre 
Bridge is situated some distance further down stream. 

To return to the 535 Metre Bridge. There are ten 
ordinary spans, each of about 140ft., two shore spans, 
each of 67ft. 6in., and one swing span operated electri- 
cally and providing two clear openings of 75ft. each. 
There are five lines of main girders in all spans, including 
the swing span. Two of these are on the roadway side 
of the bridge, while the remaining three carry the double 
tramway track, which is along one side of the road 
close to the kerb. The roadway main girders are placed 
15ft. 9in. apart; those on the tramway side are half of 
this distance apart. Buckled plates form the floor of the 
roadway side, while on the tramway side the plates are 
arched. These floor plates are }in. thick, and are riveted 
to the top booms of the main girders and to the flanges 
of the longitudinal joists. The joists are carried by cross 
girders. There is a footway 8ft. 2in. wide along each side 
of the bridge. These are carried on brackets fixed to the 
outside main girders. 

The roadway is level from end to end of the bridge, and, 
as will be seen from the Supplement, it is carried on the 
top booms of the main girders, so that the view from the 
bridge, a notable feature, is quite uninterrupted. The inside 
girders are made the necessary amount deeper than the 
outside girders to give the proper camber tothe road in 
cross section. The bottom booms are curved, the rise in the 
centre of each span being 3ft. llin. This gives additional 
headroom above the water, and also renders the appear- 
ance of the bridge, as seen from the banks of the river, 
very pleasing. The necessary strength at the centre of 
the span, where the depth of the girders is least, has been 
obtained with comparatively light flanges in the follow- 
ing manner. The main girders span the 140ft. between 
two piers, and, in addition, they project as cantilevers for 
35ft. at each end; consequently, the total length of the 
girders is 210ft. The remaining gap of 70ft. in each 
alternate span is closed by independent central girders, 
shaped to make the arch of the eae booms seem con- 
tinuous with the curve of the cantilevers. One end is 
supported on a fixed bearing on the one cantilever, the 
other end is hung by means of a swing link from the end 
of the other cantilever. The girders of the swing span 
were made to harmonise as much as possible with the 
general appearance of the whole structure, although for 
obvious reasons they could not be made with arched 
lower booms. 

The following dimensions are interesting in showing that 
the bridge should be sufficiently wide to accommodate a 
large stream of traffic. The cylinders forming the piers 
are 47ft. 3in. centre to centre; the roadway is 49ft. 3in. 
between kerbs; the parapets are 66ft. 4in. centre to 
centre; and the clear width between parapets is 65ft. 7in. 
The formation of the roadway is concrete, finished on top 
with asphalt. The footways are composed of asphalt laid 
direct on flat steel plates. 

As has already been stated, the superstructure was 
erected and riveted complete by the 31st December last 
ready for the concreting and asphalting of the roadway. 
The swing span was at the time of our visit, and is 
now, being operated daily to allow of the passage of the 
numerous sailing crafi which trade up and down the 
river. At present the gearing is worked by hand, but 
the electrical gear is being fitted in as rapidly as possible, 
amd it will soon be in full working order. The cycle of 
operations necessary to open or close the swing span 
will be performed by the electric motors in four and 
a-half minutes. There will bé no vexatious delay in 
bringing: the bridge back into its true alignment, as a 
spring buffer has been provided suitably designed to stop the 
bridge gradually, and after the latter has overrun for a short 
distance its central position the buffer will automatically 
bring it back to its proper place. It may be stated also 
that, should the bridge be allowed at any time—through 
carelessness on the part of the operator or otherwise—to 
come home with considerable speed, the buffer will not 
be damaged, as provision has been made to allow the 
bridge to continue on its course. 

It was originally intended to build the masonry of the 
abutments on pile foundations, but it was found impos- 
sible to drive the piles sufficiently deep to obviate the 
risk of scouring out bythe river. The contractors strongly 
recommended cylinder foundations, and after considerable 
deliberation the Ministry decided to act on this advice. 
The official order for the cylinders was cabled home in 
February, 1906, and the shipping of the finished cylinders 
was begun three weeks after the order was received. 
These were all sunk to their final depth and concreted by 
October last year. The masonry is now well in hand, 
and it is expected that, notwithstanding the delay occa- 
sicned by this change of design, the date—1st June— 
originally fixed for the opening of the bridge will be 
anticipated. The Rodah bridge is illustrated in a 
Supplement. 
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ELECTRICALYY DRIVEN MINE PUMP. 


Tue fifth ordinary general meeting of the sixteenth 
session of the Institution of Mining and Metallurgy was 
held in the rooms of the Geological Society, and at it an 
interesting and practical paper was read by Mr. W. R. 
Thomas, entitled “ Electrically-driven Centrifugal Pump- 
ing Plant at the Tywarnhaile Mine.” Further interest is 
attached to the plant from the fact that Dowson gas is 
used to run the electrical plant. There are three Dowson 
producers, each rated at 160 horse-power, and furnished 
with coke and sawdust scrubbers, immediately outside 
the engine-room. The fuel used consists of washed 
anthracite pea nuts. The consumption of fuel varies 
with the load, but is taken by the author at from 1 lb. 
to 1} lb. of coal per horse-power hour. During four weeks 
in January the output was 55,360 units, and the cost 
0: 464d. per unit. 

The power station contains three 15}in. by 16in. three- 
cylinder single-acting Westinghouse gas engines running 
at 250 revolutions per minute, each having a normal 
capacity of 130 brake horse-power. The alternators, 
each 90-kilowatt three-phase, 440 volts, 50 period, are 
direct-coupled to the engines, each set being supplied 
with a belt-driven 110-volt exciter. The switchboard 
consists of three generator panels, three feeder panels and 
one load panel, and is supplied with the necessary instru- 
ments, viz., ammeter, voltmeter, rheostat handles, and 
synchronising gear, together with a disintegrating watt 
meter registering the output from the station. 

The power has been used for pumping, milling, and 
concentrating, and will be applied to winding. The plant 
has proved very satisfactory. The present daily output 
from two engines equals 2500 to 2600 units, but during 
the’ unwatering of the mine to the 40-fathom level 
110 tons of coal were consumed, and the total registered 
output for the time was 164,310 electrical units, making 
the average coal consumption 14 lb. per electrical unit. 
The main pump shaft is situated abont 180ft. from the 
power-house, and the cables are of the 0°2 square inch 
three-core pattern, lead-covered and armoured. The 
cable supplying current to the sinking pump is mounted 
on a drum with a small hand capstan for paying out or 
taking in. 

The pump employed consists of a Worthington two- 
stage turbine pump, guaranteed to lift 1000 gallons of 
water per minute against a natural head of 200ft. This 
pump, together with a vertical 100 horse-power three- 
phase, 440 volt, 50 period, squirrel cage, induction motor, 
running at a full-load speed of 960 revolutions per minute, 
is bolted to the channel iron forming the pump frame. 
The motor is provided with an umbrella-shaped top pro- 
truding over the sides, which arealsototally covered. The 
object of this is to prevent any moisture from getting in, 
and at the same time to ensure sufficient ventilation. 
The weight of the rotor is taken up by an adjustable 
ball-thrust bearing, and the impeller shaft is also run 
on a thrust bearing, the two shafts being connected 
by csuplings held together by a number of small bolts 
enclosed in rubber washers. The latter thrust bearing is 
provided with a water-cooled chamber. 

Directly above the pump ‘s a throttle valve which 
governs the discharge, while immediately above this a 
check valve supports the weight of water contained in 
the discharge pipe in case of a stoppage. Before starting 
the pump is primed with water from the rising main, and 
the throttle valve is then closed. This latter valve is 
then opened slowly so as to build up the !oad gradually. 
During the unwatering the throttle valve was so regulated 
as to keep the motor running up to its normal working 
capacity, and in this way it was found that the reading 
of the ammeter on the feeder panel could be easily 
adjusted to the desired number of ampéres. The weight 
of the whole pump is taken up on a specially flexible 
steel-wire rope which passes over the pulley on the top 
of the “shear-legs” and around a solid wheel fastened 
to the pump frame, the “dead” end being made fast te 
a 3in. shaft fixed on the top of the head gear. 

The discharge pipe is 10in. in diameter, is made of 
rein. lap-welded steel, the flanges riveted on, and has 
been supplied in 12ft. lengths, with rubber washer joints. 
Actual pumping was started on June Ist, 1906, and the 
40-fathom level was reached on August 28th. At the 
start of pumping it was necessary to raise the pump-head 
to the surface, and by the use of two 10in. bends to drop 
the discharge down to the adit level, and it was not until 
June 16th that the pump was sufficiently low to run the 
discharge pipe direct into the adit level. The running up 
to this date was more or less intermittent, owing to the 
whole of the plant being new to the users. After 
June 16th the pump was kept practically in continuous 
operation. The workings on the Tywarnhaile lode are 
very extensive, about 3000ft. in length, the lode being 
stoped for nearly two-thirds of this distance. In many 
places the old stopes are 10ft. and upwards in width. 
The water-level in this mine was lowered from 20ft. to 
1814ft., and in two adjoining mine workings 78ft. and 
92ft. respectively. In fact, an immense area of ground 
was drained, inasmuch as there had been large accumula- 
tions of water in the extensive old workings. 

The delivery of water down to 170ft. varied from 
1400 to 1200 gallons a minute. Later on a considerable 
amount of ochreous water was pumped ; nevertheless, the 
total cost for repairs from June 1st to January 7th was 
8s. for new packing. Some parts have since been renewed— 
although the old parts are good enough to be used again— 
and now 800 to 900 gallons of water a minute are being 
lifted against a head of 190ft., the suction varying from 
10ft. to 24ft. in length, the power used being approxi- 
mately 100 horse-power. The guaranteed efficiencies are: 
Generator, 92 per cent.; line, 95 per cent.; and pump, 71 
per cent. During the unwatering operations the pump 
had the attention of one man each shift, the chief duty 
being to keep one suction strainer clear. It is note- 
worthy that the men employed throughout had no previous 











experience of either gas engines, gas producers, or electric 
pumps, and yet there has been no trouble. This parti- 
cular mine has been previously unwatered, and on the 
former occasion an 80in. cylinder Cornish pump was 
used, operating 18in. pitwork, and took eight months to | 
reach the 50-fathom level. 

A discussion followed, in which many participated, and 
clearly demonstrated the interest the paper had aroused, 
for it is a great factor at any mine to have appliances as 
handy as possible; so the very fact of being able to replace 
the ordinary cumbersome pumps bya convenient plant like 
that described is quite sufficient to account for the 
interest evinced. Hence, in spite of the chairman’s (Mr. 
Alfred James) showing that some of the largest mine- 
pumping plants in the world were of the Cornish type, 
this ‘type of engine came in for some unflattering 
comments. 











MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sec., and Mr. DEMPsTER SMITH 
No. XXX.* 
REVERSING MECHANISM TO FEED MOTIONS, 
GENERALLY where parts of machines have to be stripped 
to effect a change a considerable amount of time is lost | 
in performing the operation. If the parts be small they | 





reversing arrangement generally attached to the tail 
cheek of the fast headstock. Such a device is now 
looked upon as an essential part of the machine. In the 
larger machines having more than one saddle, the 
reversing mechanism is usually attached to the saddle, so 
that feeding can be done in either direction. In some of 
the small lathes, where the reversing mechanism is placed 
at the tail of the fast headstock, the direction of the feed 
is controlled from the saddle. The arrangement most 
commonly used, however, in small lathes is similar to that 
shown in Fig. 124, which is practically identical with that 
patented by the late Mr. Wm. Muir. The figure shows a 
design for an 8}in. centre lathe made by Greenwood 
and Batley, Limited, Leeds. The frame E tas a bearing 
in the tail cheek, and swings about the axis of the shaft 
G. The intermediate wheels B and C rotate freely on 
the studs carried by the frame E, and either can be 
engaged with the wheel A on the spindle by the lever F, 


| which is outside the cheek and keyed to the boss of FE. 


The wheel D is keyed to the change wheel shaft G, and 
engages the intermediate wheel C only. Thus the shaft 


| rotates in the same direction as the spindle when the 
| train A, C, D, is engaged, and in the opposite direction 
| when driving through A, B,C, D. When the lever F— 


and with it E—is in mid position, the gear is entirely 
disengaged. Provision is made in the wheel guard to 
receive the spring plunger pin in F, and thus locks the 
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Fig. 124—GREENWOOD AND BATLEY HEADSTOCK 


are liable to become misplaced or lost, and are almost 
sure to be damaged. Recognising this, the leading tool 
makers have for some time striven to make their | 
machines as self-contained as possible in the more essen- 


gear in any one of its three positions. Since the revers- 
ing wheels are almost continually in gear and more 
subject to wear than any other, train in the lathe, they 
are frequently made of steel and machine cut. The 


| wheels A and E are usually alike, in which case the 


shaft G rotates at the same rate as the spindle. Since 


| the wheels B and C ride on the studs, and have generally 
| short bearings, in order that the overhang of the wheels 
| and length of the headstock may be small, they should 
| not be less in diameter than Aor D. On account of B 


























Fig. 125--REVERSING GEAR 


tial parts. Amongst those details which have received 
considerable attention-are the reversing and feeding 
mechanisms. The old method of obtaining a reverse 
direction of screw-cutting or other feed by the introduc- 


“Tue Excineer” 


and C acting as driver and driven wheels, and conse- 
quently subject to twice the wear of A or D—although 
not on the same side of the tooth—their diameters 
should be twice that of these wheels. A fine pitch, and 
large number of teeth and diameter, reduces the irre- 
gularity of motion produced by uneven teeth, and gives 
a smoother motion due to increased contact. 

In many lathes with this type of reversing gear the 
shaft G is provided with a bearing in the headstock cheek 
only. This shaft should always have two bearings, as in 
Figs. 124, 126, and 128, since the overhang of the wheels 
and drive from each end soon wears the bearing round 
lengthwise, and causes the shaft to rock in the same. 


| Some continental firms prefer. the design shown in 
| Fig. 125, where an additional intermediate wheel is intro- 
| duced, thus furnishing an independent train for each 


direction. It is difficult to see, however, that this 
arrangement possesses any advantage over that just 


| described, except that when transmitting power the wear 


is more uniformly distributed. By having the last wheel 
in the .reversing train twice the diameter of the driving 
wheel on the spindle, the wear of the former is reduced, 
but the parts beyond it must be heavier to carry the 


Fig. 126—HENDEY-NORTON HEADSTOCK 


tion of an intermediate wheel in the change-wheel train | 
has now been displaced in small lathes by a permanent | 


* No XXIX. appeared February 8th. 


increased torque than would be the case if these wheels 
were equal. The speed should be reduced as near to the 
work as possible. Again, by having a reduction of speed 
in the reversing gear, as shown, a wheel in the change 
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wheel train is required driving a pinion when cutting a 
thread greater than half the pitch of the leading screw, 
thus giving an irregular -motion. 


light, and noise, more than counterbalance what advan- 
tages it may be otherwise supposed to possess. 

Another form of reversing gear by the Hendey-Norton 
Company is shown in Fig. 126. The motion is trans- 
mitted from the spindle to the mitre wheel C, through the 


spur wheels A and B. The mitre wheels C and D are | 
keyed to sleeves mounted freely on the change wheel | 


shaft G, and are continually in mesh with E, whose axis 
of rotation is at right angles to the former. 

The double-faced clutch F, keyed to the shaft G, and 
controlled by a lever at the front of the headstock, engages 
either C or D with the shaft G. 

Generally the clutch has one tooth on each face con- 


siderably larger than the others, so that it can only | 
engage the wheel at one and the same place. Thus, 


should the teeth of the wheels be inaccurate, the 
irregularities produced in the screw which is being cut 
are confined to the same place, and the likelihood of 
cross-threading when cutting multiple threaded screws is 





Fig. 127—REVERSING GEAR 


reduced. The chief objection raised against this type of | 


gear is the difficulty experienced in obtaining the same 
degree of accuracy in the teeth of mitre or bevel wheels 
as in spur wheels. Certainly this was the case when cast 
wheels were in vogue, and even to-day in some of the 
machines in use it is almost impossible to produce an 
accurate bevel wheel ; yet in the best types of the more 
modern machines there need be absolutely no difficulty. 

This arrangement lends itself also to easy and rapid 
control from the saddle. Some makers, however, whilst 
retaining this last feature, prefer to adhere to spur gear- 
ing, and adopt the scheme shown on Fig. 127. The 
wheels E and F are loose on the change wheel shaft G 
as before, the former being usually driven direct from the 
spindle and the latter through an intermediate wheel. 
Occasionally a supplementary shaft is employed, which 
is driven from the spindle, and carries the above-mentioned 
wheels to reduce the space occupied by them on the 
spindle. Although not so compact as the previous 
arrangement, and probably slightly more expensive at 
the outset, it is easier to construct, and more likely to 
produce an accurate screw. The design of clutch permits 
of an e1sy engagement, and tends to distribute the shock 





























These objections, 
together with the increased loss of power, wear in running | 


| M, L, K, and J. 





the spring plunger handle H and the notches in the head- 
| stock cheek. 

To obtain a set of coarser or finer feeds other than 
those obtained by the cone of feed gears, and indicated on 
| the index plate, the Lodge and Shipley Machine Tool 
| Company, Cincinnati, Ohio, provides a compound 

gear on the reversing plate, as shown in Fig. 129. The 
wheels H, I, K, and J form a reversing arrangement 
| similar to Fig. 124. An additional] stud carries the wheel 
M, which meshes with the pinion L keyed to the sleeve 
of the wheel K. The wheel J, keyed to the change wheel 
shaft, is withdrawn, as shown, so that it gears with M 
for extra fine feeds and with I for the ordinary feeds. 
For the extra coarse feeds the wheel K, pinion L, and 
wheel M are transposed, the train then becoming H, I, 
It is obvious that whatever train be 
engaged the rewersing arrangement is preserved. 

In the larger lathes with cone off the spindle, some 
British firms arrange the reversing or feed gear so that it 

















Fig. 129—REVERSING AND COARSE FEED GEAR 


may be driven either from the spindle or face-plate 
pinion shaft, thus securing a coarser set of feeds than 
would be obtained by the wheels when driven from the 


| spindle. 


FEEDING MECHANISM TO SADDLE. 

(a) Screw-cutting and turning feeds obtained by 
change wheels, &c.—Probably no part of the lathe has 
received more attention within recent years than the 
feeding mechanism to the saddle. Not much more than 
ten years ago it was the general practice to obtain this 
motion through a cone at the rear of the fast headstock 
communicating with another at the end of the feed shaft 
—usually placed at the back of the bed—or by means of 
the change wheels, which alsc served for screw-cutting. 
In the first arrangement the cone was frequently 
mounted on the end of the spindle or on the reverse 
wheel shaft, but in order to decrease the width of the 
feed belt the driving cone was more generally mounted 
on an independent stud, and run at a higher speed than 


Swain Sc 


Fig. 128—DE FRIES REVERSING AND COARSE FEED GEAR 


over the whole width of the teeth when entering. 
cost, however, is a frequent bar to its adoption. 
The arrangement shown in Fig. 128 is that adopted 
by De Fries et Cie., Diisseldorf, to secure a series of 
extra coarse feeds or threads other than those obtained 
by the usual reversing and change gears. The wheel A 
is keyed to the spindle, and B to the cone sleeve, both 
being of the same diameter and pitch. The reversing 
plate J, within the headstock, is carried on the boss of 
the fixed bracket at the tail of the headstock. The 
intermediate wheels C and D are free to rotate and 
slide on the long studs carried by plate J. The extra 
wide wheel E is keyed to the shaft G, which carries 
the feed cone or change wheels at its outer extremity. 
The arrangement as shown is similar to that shown in 
Fig. 124. The coarse feed is obtained by pushing the 


Tts 


| same or the reversing wheel shaft. 


the spindle. by means of suitable spur wheels from the 
In this arrangement 
the belt acted as a safety device, as when the tool came 
upon an extra hard piece in the metal, or an irregular 


| cut, the belt yielded to reduce the shock, and gradually 


pulled up or slipped altogether. In the second arrange- 
ment a changeable spur wheel took the place of the cone 


| on the back shaft, and the change wheel quadrant— 


usually mounted on the boss of the guide-screw bearing— 


| was designed so that the motion from the spindle or 


reversing wheels was communicated through the change 
wheels to the wheel on the back shaft. This arrange- 
ment permitted of a wide range of surfacing or sliding 


| feeds, but for each feed it was necessary to change the 
| wheels on the shaft, and generally those on the quadrant, 
| causing much waste of time. 

rod F (which is secured in the plate K and couples the | 
intermediate wheels C and D, yet permitting them to | 


This wide range of turning feeds exceeded, however, 
the practical requirements; a suitable smaller number of 


rotate) and the wheels C and D forward, so that they | instantly obtained changes has been found sufficient. 


may engage with the wheel B, thus increasing the speed | 
of revolution of the shaft G in the ratio of the back gear. | 
In the push-rod F is fitted a square-headed pin, which | 


Where the work is small and the number of pieces re- 
quired to be either screwed or turned are few, the time 
taken to change the gear from feeding to screw-cutting 


passes through the notch in the projection on the | with the old arrangement would frequently amount to 


reverse plate carrier to prevent the wheels © and D/| 20 per cent. of that required to do the work. 


It there- 


being moved laterally when in gear with A or B. The | fore appeared desirable that the feeding and screw-cutting 


width of the lug on the projection is equal to that of | 
the wheels, so that there is no possioility of an accident | 


gears should be capable of being instantly changed and 
disengaged without mutual interference ; whilst, at the 


by a partial engagement of either C or D with A and | same time, simultaneous engagement should be impos- 


B, which have a different velocity ratio. 


| sible. The result is that the turning feed gear of to-day 
The reversing plate J is held in position by the pin in | 


usually consist—in the smaller types of lathes—of a nest 





of wheels placed at the fast headstock end of the machine. 
which permits of a change of feed by the simple move- 
ment of alever at the front. Many makers prefer such 
a device to effect the sliding and surfacing feeds—turning 
feeds—only ; others, again, arrange it so that it shall also 
serve for the screw-cutting feed, 
by there reducing the number of 
wheel changes on the quadrant. 
The reversing is generally common 
to both feeds. In the larger lathes, 
however, having more than one 
saddle, an independent feeding 
mechanism is usually fitted to 
each saddle, thus permitting each 
to move in either direction inde- 


pendently. 
Wm. Sellers and Co.,  Phila- 
delphia, is one of the few 


American firms which has adhered 
to the practice of providing inde- 
pendent screw-cutting and turn- 
ing feeds. The former is obtained 
in a manner after the common 
British practice, i.e. through 
change wheels mounted on a 
quadrant; but the method adopted 
for the turning feeds is peculiar 
to this firm, being through fric- 
tion discs, as shown in Fig. 130. 
On the fast headstock spindle is 
keyed a large spur wheel which 
meshes with a pinion on the 
same shaft as the friction disc A. 
The discs B are carried on a swinging arm, and are 
pulled and pushed towards one another and against the 
dises A and C by a strong spring.” The dise C communi- 
cates with the longitudinal feed shaft through gearing, 
and the feed is increased or diminished by raising or 
lowering the arm. 





Fig. 130—FRICTION 
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THE GENERATION OF POWER AT NEASDEN. 


THrovuGcH the kindness of Mr. Thomas Parker, con- 








sulting engineer for the electrification of the Metropolitan 
Railway, under whose guidance all the arrangements at 
Neasden have been effected, we are enabled to state the 
technical and economic results of the working of this 
remarkable power station and to describe the methods 
whereby these results are obtained. 

The plan of the power-house is a rectangle about - 
325ft. long by 102ft. wide, with an excrescence 7O0ft. by 
114ft. on its south side containing economisers and 
chimney, and with the condensers and cooling towers 
standing also outside these limits on the north side. 
There is also a lake of 2} acres area and 7 million gallons 
capacity, and two artesian wells yielding respectively 
32 and 14 thousand gallons per hour of clean water. 
The cooling powers of the lake are not drawn upon 
except under stress of exceptional load, because the 
scour of the water flow brimgs with it a little trouble- 
some mud, which is undesirable in the circulating pumps. 
The boiler feed is wholly from the wells. 

The coal is brought by railway sidings to the south- 
west corner of the building, where the wagons are tipped 
direct into a large hopper 16ft. square. From this it 
drops through crushing rolls when of too large size 
for mechanical stoking, which rolls are not, however, often 
in use. From the rolls a shoot takes it straight on to 
the buckets of a great chain-and-bucket conveyor, the 
buckets each carrying 28 lb. and being spaced 2ft. apart. 
This conveyor travels at speeds up to 50ft. per minute 
and its full carrying capacity is about 20 tons per hour. 
This conveyor ascends vertically between 50ft. and 60ft. 
to the top of the “hopper tower,” then travels horizon- 
tally the full length of the building, distributing the coal 
into the bunkers over the boilers, which bunkers have a 
combined capacity of 2000 tons; descends vertically at 
the east end of the building ; and returns horizontally in 
front of the ash doors. The conveyor is used alternately 
for feeding coal to the bunkers and for the removal of ash. 
The ash is raked by hand direct into the buckets of the 
conveyor, which in turn empty themselves into an ash- 
bin situated in the “ hopper tower” over the coal-truck 
siding. This conveyor chain, which has a total length of 
about 730ft., has worked satisfactorily with only minor 
repairs since the start. 

From the bunkers the coal descends by automatic 
weighing shoots to the mechanical stokers, which are 
driven by excentrics on a longitudinal shaft with an 
electro-motor on each end of it. The shoots drop the fuel 
evenly on travelling chain grates driven by the same 
shaft. Roney grates were fitted in the first place, but were 
were replaced by chain-grates on account of their being 
unsuitable for the kind of coal found to be most economi- 
cal, which is North Staffordshire double-screened nuts. 
Preparations are now in hand for a large extension of this 
building and of the plant it contains. 

The four turbo-generator sets at present installed are 
served by fourteen water-tube boilers designed for 
200 lb. pressure and worked at 180]b. to 185lb., with 
180 deg. Fah. superheat. They were hydraulically tested 
to 300 lb. per square inch for one hour. Each has 
260 tubes, 18ft. long by 4in. diameter, and two drums 
233ft. long by 44ft. diameter. This gives each boiler 
5730 square feet of heating surface, and its grate area is 
100 square feet. Their guaranteed evaporative power 
is 20,000 lb. per hour each, with 25 per cent. overload 
capacity ; this corresponding to 34-43 lb. per square foot 
heating surface. The superheater of each boiler contains 
128 tubes, 1}in. in diameter, giving 894 square feet of 
external heating surface. Four banks of economisers 
serve the fourteen boilers, with a total of 1760 tubes. 
These deliver the feed at an average temperature of 
about 275 deg. Fah. The feed is brought to them from 





the hot well through feed heaters, which raise the tempe 
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rature about 100 deg. Fah., by two compound vertical 
double-acting steam pumps, each of which is equal to 
supplying three turbines at full load. 

ach turbine is served by a separate barometric con- 
denser, the rising exhaust main being 54in. in diameter 
and 34ft. in height. Each is designed to condense nor- 
mally 66,500 lb. of steam per hour, and will deal satis- 
factorily with about 60 per cent. in excess of this. The 
remainder steam, that is to say, the steam that is not 
carried away as condensed water with the circulating 
water, and the air are drawn off by a steam-driven “vacuum 
pump,” its two pump barrels being 24in. in diameter by 
24in. stroke, while the one steam cylinder is 10in. dia- 
meter by 24in. stroke, all three being arranged tandem. 
This pump runs at 100 double strokes per minute, and con- 
sumes 55 horse-power. No auxiliary jet ejector con- 
densers are employed. The circulating pumps are 


centrifugal, one 18in. pump to each turbine, delivering | 
250,000 gallons per hour, or not much short of forty times | 


the weight of steam to be condensed. There is also a 
16in.-hot water pump to each turbine. 

It is to be noted that the range of boilers is not ring- 
connected. One header connects the whole set of fourteen. 
The main steam pipes to each turbine from this header 
are 12in. in diameter. The steam pipes are of steel, and 
exhaust pipes of cast iron. 


There are three duplex cooling towers, each essentially | 


composed of an immense number of timber slats, which | 
| end of the generator house. The bus-bars are on the 


baffle and spray the water as it falls through a height of 
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Kilawatt Hours From 

Watt +» Generating Station per 
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shunting and empty, 
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stancy of speed very satisfactorily. The gust admission, 
of steam, which is the peculiarity of this method of 
governing, is practically the only cause of noise in the 
Neasden station. The bearings are continuously water- 
cooled, and are practically without appreciable tremor, 
while the pedestals are always quite cool. The level of 
the lubricating oil tank gives an available oil pressure of 
15 lb. per square inch, but not more than 10 Ib. is found 
to be necessary. The oil is cooled and filtered and 
returned to the overhead tank by a steam-driven pump. 
The consumption of lubricating oil in the whole station 
tor the four turbo-generators, the exciters, alternator for 


| donkey work, pumps, &c., is under 100 gallons per month. 


From each end of the casing of the turbine, which is 11ft. 
in diameter by 13ft. long, the exhaust is led off by a 40in. 
pipe, the two branches joining in one 54in. uptake to tho 
condenser. 

The alternators are three-phase, with 11,000 volts in 
each phase on a non-inductive load. The normal speed 
of 1000 revolutions per minute gives a frequency of 83} 
cycles per second, the machines being four-poled. They 
were tested with 20,000 volts across the armature for half 
an hour; with 30,000 volts flash test ; and with a dead short- 
circuit under full excitation maintained for one minute. 
There are three 100-kilowatt exciters installed. A small 
100-kilowatt alternator is run to supply power to various 
small motors and for lighting the station and yards. 

The switchboards occupy three galleries in the west 


are copper-bonded, with 1} square inch copper section 
The insulators, placed 9ft. apart, are of highly vitrified 
porcelain, and have plain cylindric bodies, which are 5}in, 
in diameter by 4}in. deep for the positive rail, and Zin, 
de] th with the same diameter, for the negative or return 
rail. 

The present rolling stock comprises twenty-eight trains 
each of a tota! weight 180 tons plus the passenger load, the 
passenger seated capacity being 850. The motor coaches 
weigh 40 tons, and the trailers 25 tons each. Each full 
train consists of two motor coaches and four trailers. 
The motors are rated at 150 horse-power, and there are 
four of these on each motor coach, giving 1200 horse- 
power to the full train. This yields an acceleration of 
1}ft. per second per second, or 30 miles per hour in about 
half a minute. There are in addition ten trains of a total 
weight 185 tons each, the motor equipment being some. 
what heavier in these. The turret controller which was 
at first used has been substituted by a rectangular form, 
which weighs considerably less pie | is also less bulky. 
Besides these, there are ten locomotives of 1000 rated 
horse-power each in four motors. These weigh from 45 
to 50 tons, and are capable of drawing 250 tons up a 
gradient of 1 in 40 at 10 miles per hour. 

In November last :complete systematic tests of the 
whole generating plant were made. It is unnecessary 
to give here all the details of these tests. Only the main 
results need be mentioned. The boiler test lasted six 
hours, the gauge pressure being 188 lb. per square inch, 
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Fig. 3 


about 20ft. Each can cool 400,000 gallons per hour 
down to at least 85 deg. Fah. The hot water, after being 
pumped to the heads of these towers, flows in a number 
of streams along wooden troughs perforated with a large 
number of holes, through which it falls upon the topmost 
tiers of slats. These towers are substantial well-braced 
timber structures, which have withstood without any 
wracking or other injury the winds of a somewhat 
exposed and elevated locality. The hot well, from which 


the feed is taken direct to the economisers, and from | 


which also the bulk of its contents, namely, the circu- 
lating water, is pumped to the cooling towers, is a wide 
concreted trench running along, and outside, the north 
wall of the station. 

The four turbines, of Westinghouse-Parsons pattern, 
are duplex, each of 3500-kilowatt normal power, and 
capable of 50 per cent. overload for one hour. There is a 
daily momentary peak in the use of each of them of 
about 100 per cent. overload. They run at 1000 revolu- 
tions per minute, with a permitted variation of 2} per 
cent.; but 1} per cent. variation is very seldom exceeded. 
The steam consumption is 17 lb. per kilowatt-hour at full 
load and 204 Ib. at half load. The vacuum maintained is 
about 1} Ib. per square inch absolute. The variations in 
load are naturally heavy, during daytime running from about 
35 per cent. to 175 per cent. of normal, and after 7 p.m. 
from little over 20 per cent. up to 100 per cent. of normal. 
The governor, which is of the well-known oscillatory type, 
is electrically controlled, and the above figures prove that 
it performs its function of maintaining approximate con- 


91,000. K.W. Hrs. 





ground and first floors; the three-pole high-tension oil 
switches on the first floor; and the master control board 
upon the top floor. There are two sets of bus-bars. Each 
generator and its main switch can be isolated from the 
bus-bars; and each feeder can be: connected to either 
bus-bar, or to both, or be isolated. 

The feeders are three-core, paper insulated, with a lead | 
sheath, and steel armoured. They are tested under water 
to 30,000 volts, and again to 22,000 volts after being laid 
in place. Four sizes are used; of copper sections *1, «15, 
*2and ‘25 square inch. Three of this largest size lead to 
Baker-street sub-station, which is the distributing centre 
for the Circle sub-stations, and two each of smaller 
size lead from Neasden to Harrow and Ruislip. 
There are in all nine sub-stations. Most of these 
have in each three 800-kilowatt rotary converters ; 
but Charlton-street and Moorgate-street stations have 
each three 1200-kilowatt, and Baker-street station four 
1200-kilowatt rotaries. In all there are twenty-eight sub- 
station rotaries, of a total normal capacity 25,200 kilo- 
watts. These run at 875 revolutions per minute, and with 
550-600 volts between the outgoing terminals. Each can 
carry a 25 per cent. overload maintained for twenty-four 
hours with 50 deg. Cent. rise of temperature, or a 50 per 
cent. overload for one hour with 60 deg. Cent. rise. Each 
rotary converter is served by three static transformers 
reducing from 11,000 to about 440 volts. 

The conductor rails are of soft steel of a conductivity 
equal to one-seventh that of copper. They are 100]b. 





per yard in weight, or 10 square inches in section. They 
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Fig. 4 


and the superheat 150 deg. Fah. The feed reached the 
economisers at 160 deg. Fah., and left them at 253 deg, 
Fah. The water actually evaporated was 3} lb. per 
hour ps square foot of heating surface, the coal con. 
sumed being 23} lb. per hour per square foot grate area, 

This corresponds to a steaming power of 7:94 lb. 
actual superheated steam per lb. of coal burnt. Apart 
from the action of the feed heater and the economiser, 
which together raise the feed to 253 deg. Fah., the boiler 
proper and its superheater have, therefore, an evaporative 
efficiency of 9:0 lb. water from and at 212 deg. Fah 
per lb. of coal burnt { 7°94 x 1006°6 __ 9-0) Taking 


. 


the boiler along with the feed heater and economiser, the 
whole plant has a heating efficiency of ll x 7°94 


= 10°4 lb. from and at 212 deg. Fah. per lb. of coal. 
This means 844 per cent. efficiency, since the coal used 
had 11,980 as its calorific value. The percentage effici- 
ency of the boiler and superheater separately is 73, 
Deducting 12 per cent. of moisture contained in the fuel. 
the consumption of dry coal per kilowatt-hour was 2°4lb. 
Considering that there was 8} per cent. of ash as well as 
12 per cent. of ‘moisture in the fuel these results are very 
good. 

The turbo-alternator test was carried out with 1844 lb. 
steam gauge pressure and 150 deg. Fah. superheat, the 
average vacuum pressure being 1} lb. per square inch 
absolute. During a six hours’ “ full-load” run the actual 
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been unusual. The installation is fortunate in the fact that 
the morning and evening demand peaks are not nearly 
so pronounced as they are on very many electric traction 
systems. This is shown in Fig. 3, which gives the hourly 
—— throughout three typical days. The Metropolitan 

ilway is used as a means of business communication 
right through all the mid-day hours. Also for at least 
four hours at night there are no passenger trains running, 
and for three out of every twenty-four hours none of the 
big turbo-generators are at work. The load factor is thus 
high, being about 42 per cent. reckoned on the normal 
capacity of the four units installed. 

The chief element in the economy of this station is, 
however, undoubtedly the completeness and steady 
reliable working of the arrangements for almost entirely 
automatic working. The staff works in three shifts, and over 
its eight hours each shift has a low load factor of employ- 
ment. Considering that over half a million B.T. units are 
sent out of it per week, the place has at all times a weirdly 
lonesome aspect. The three shifts all told of high and low 
degree number 42 persons, or *0030 of an individual per 
rated kilowatt. The total number of stokers is 14 to 
take charge of boilers whose normal duty is to evaporate 
and superheat 280,000 Ib. or 125 tons of water per hour. 
There is a legend that on one occasion 41 of the staff of 
42 took a twenty-fours’ holiday, and that, in consequence 
of their taking the precaution to chain with a sufficiently 
free tether the master control switchboard man to his 
gallery, neither the board of directors nor any one else 
outside the staff ever heard of the incident. The chief 
engineer, however, denies that there is any basis founded 
in truth for this legend. He says that if it had been fact 
he would certainly have heard them—through the tele- 
phone—coming home again. 

Seriously, this generating station is an important 
example of the important dictum that the best commer- 
cially economic results are obtained when there is no 
excessive straining after the last possible fraction 
in the percentage of physical efficiency. The most 
skilful engineering is not that yielding the exact maxi- 
mum of physical efficiency, but that that gives maximum 
commercial economy—reliability and freedom from 
breakdown being a very infiuential factor in this economy 
—which is always obtained at the sacrifice of some small 
degree of physical efficiency. 








DOCK EXTENSIONS AT NEWPORT. 


Tue extension of the Alexandra South Dock at Newport, 
Monmouth, is now well on its way towards completion. 
The works were commenced before the end of May, 1905. 
They were designed with a view to relieving the pressure on 
the existing dock, and also to make provision for some im- 
portant developments, already, it is said, in prospect, in the 
company’s coal export business. The extension is, roughly 
speaking, rectangular in shape, and has an area of 86 acres 
of water surface. It is situated at right angles to the present 
South Dock, with which it will ultimately form one, its 
eastern slope lying somewhat beyond the line of the East 
Quay wall of the present dock, while its eastern extremity is 
on the other side of the river Ebbw, the intervening distance 
being upwards of 1200 yards. The depth of the dock bottom 
will be 33ft. below the mean water level, while provision is 
being made by carrying down the toe of the north slope to 
permit of the dock being dredged to a depth of 38ft. to enable 
advantage to be taken at a later date of the larger lock 
entrance about to be constructed. The maximum width of 
the new dock has been fixed at 366 yards. Four gigantic coal 
tips of the latest design will occupy the northern slope of the 
dock, and the additional space provided for siding accommo- 
dation, goods sheds, &c., will amount in all to no less than 
600,000 square yards, affording, it is claimed, ample pro- 
vision for the coaling and handling of vessels of the 
largest class, and for rapidly and efficiently dealing with 
merchandise. It is claimed that the extended dock will have 
a larger area than any other single dock in the world. 
Access to it will be obtained through a deep water entrance 
channel and lock near the mouth of the Usk; works under 
the Company’s Act of last year have already been taken in 
hand, and will be pushed ahead concurrently with the works 
commenced previously. This improvement will have the effect 
of shortening the passage of the river by more than a mile, 
giving access to vessels almost direct from the Bristol 
Channel, and at the same time will allow vessels to enter or 
leave the dock at almost any state of the tide. 

The engineering problems involved in the construction of 
the dock are interesting. The site chosen was intersected by 
one of the many twists of the river Ebbw, a great natural 
obstacle, which has been met by the diversion of the river. 
This diversion is about half a mile long, of an average width 
of 69ft. at one end and 300ft. at the other. The finished 
depth will be 36ft., and the mass of earthwork excavated will, 
on completion, amount to about 827,000 tons, The eastern 
part of the southern and western sides of the dock will con- 
sist of slopes formed to a batter of 3 to 1, with the upper 
surfaces protected by stone pitching. The slope on the 
northern side adjoining the coal hoists will be battered to an 
angle of 2 to 1, and will be stone pitched from the quay level 
to the dock bottom. The construction of a concrete quay 
wall, 1750ft. in length, or about half the length of the 
southern side of the extension, has also been commenced ; 
and it is hoped to complete the quay wall by August, or 
shortly before the water is let into the extended dock area. 

The most difficult undertaking in connection with the 
extension was, we are informed, the damming of the river 
Ebbw at four different points—i.e., at each end of the diver- 
sion to close the old channel, and at the north and south 
sides of the dock respectively to complete the quay enclosing 
the extension. The dams are formed partly of dry rubble, 
and partly of soil from the excavation, the widths at the top 
being 200ft. and the slopes 3 to 1. 

The structures of the coal tips will consist in each case of 
@ massive tower of solid concrete about 56ft. long by 35ft. 
wide, and will have a height of 56ft., the foundation being 
carried down to the hard stratum weli below the level of the 
dock bottom, and the top rising to the quay level. The space 
intervening between the top of the tower and the edge of the 
dock slope is to be spanned by steel girders resting on inter- 
mediate brick piers, and carrying a double line of rails, on 
which the full wagons will be run to the.cradle of the hoist. 
Above these girders, and partly supported thereon, a viaduct 





of steel resting on trestles of the same material will serve to 
convey the empty wagons to the ‘empties ’’ sidings. Where 
the viaduct crosses the quay its trestles will be carried on 
substantial basesof brindle brickwork and concrete, supported, 
in case of any subsidence of the newly-formed dock slope, by 
whole timber pitch pine piles of great length driven to the 
hard sub-stratum. Each coal hoist will be provided with a 
turntable and two weighbridges, one for the full and the 
other for empty wagons. The full wagons will be run to the 
weighbridge down a ‘gravity ’’ siding, and thence they will 
be drawn to the hoists by hydraulic power, hoisted, tipped, 
and returned over the viaduct to the ‘‘empties’’ sidings, 
gravity being again the motive power. A total length of 
seven miles of gravity sidings will be provided for the present, 
in addition to the lines running alongside the dock. 

The works were designed by and are being carried out under 
the supervision of Mr. Cuthbert A. Brereton, M. Inst. C.E., 
of the firm of Sir John Wolfe Barry and Partners, and the 
resident engineer is Mr. J. D. C. Couper. The contractors for 
the undertaking are Messrs. Easton Gibb and Son, of 
Westminster. 








NAVAL WORK IN CLYDE YARDS. 


THE first-class cruiser Cochrane, of the ‘‘ Duke of Edin- 
burgh ’’ class, which the Fairfield Shipbuilding and Engi- 
neering Company, Govan, launched in May, 1905, has passed 
through her twenty-four hcurs’ completion trials with 
marked success, and is now at Portsmouth. The vessel has 
been made in every way ready for commission by the Fair- 
field Company, and would have been delivered in this state 
some months ago but for changes in the design of certain 
parts and delay in the delivery of items of armament by the 
contractors. The Fairfield Company proposes to launch the 
cruiser Indomitable, which it has nearing completion on the 
stocks, on the 16th March, while John Brown and Co., of 
Clydebank, will follow on the 30th March with the Inflexible, 
a vessel of the same class. With the launch of these two 
vessels, which, as is well known, are sister ships to the 
Invincible, being built at Elswick, naval work will be almost 
@ minus quantity in Clyde shipyards, the only remaining work 
on the stocks being the two torpedo-boat destroyers being 
constructed at the Denny yard, Dumbarton, unless one may 
include in the term ‘‘ naval work ’’ the King’s new turbine yacht 
Alexandra, which is nearing the launching stage in the yard 
of A. and J. Inglis, at Pointhouse, Partick. Afloat, of 
course, there is the battleship Agamemnon at the Beardmore 
establishment, Dalmuir. 

In the matter of engineering work for the Navy, Clyde 
shops are alike poorly employed. The only item is the 
turbine machinery for the dockyard-built battleship 
Temeraire—one of three vessels of the Dreadnought class— 
which is being made in the Fairfield Works. The machinery 
for the other two ships—the Bellerophon and the Superb—is 
being made on the Tyne by Hawthorn, Leslie and Co., and 
the Wallsend Slipway Company. In connection with the 
machinery for these vessels it is worthy of note that the 
three firms engaged on the work are conforming to an 
arrangement whereby certain parts of the machinery are 
being standardised so as to secure as large a measure of inter- 
changeability as possible. The turbine casings will be of the 
same overall dimensions, so that any one may be lifted out 
of one ship and placed on the pedestal for the corresponding 
unit in any other ship. In the internal and detail arrange- 
ments of casings, rotor drums, and blading, however, the 
firms are not bound by any hard-and-fast stipulations as to 
uniformity, and are thus afforded the scope rightly due to 
ingenuity and skill with its attendant reward. In the case 
of the six cruisers of the Duke of Edinburgh class, it is now 
recognised standardising was overdone. Similar dimensions 
were stipulated in non-essential features, and interchange- 
ability was aimed at when such was neither desirable nor 
necessary. All the auxiliary engines in the battleships will 
be identical in general features, so that a pump or other 
such accessory may be bodily transferred from one vessel to 
another. In short, without putting any positive check on 
the originality of the respective firms in the matter of design 
and arrangement, interchangeability will be attained to a 
degree which will be of distinct advantage in service, and 
especially in the eventuality of a breakdown. 

The curtailment which, it is believed, will again be made 
in this year’s building programme under the Naval Esti- 
mates is causing disappointment in those Clyde yards which 
are fully equipped with appliances which chiefly find justifi- 
cation for their installation in the heaviest class of naval 
work, and the workmen in which have come to regard 
Admiralty custom to some extent as much their right as do 
the well-catered-for artisans of the Royal dockyards. This 
disappointment, if not discontent, may be better understood 
when it is remembered that if the rumoured curtailment 
should be made there will not be a single Government vessel 
on Clyde stocks by the time next year’s programme is being 
allocated, and the two which will be fitting out will be in a 
very advanced state of completion. The torpedo destroyers 
now under way at Dumbarton should also, if all goes as 
usual, be completed and almost in commission. However, 
Clydeside employers and artisans may well be reminded that 
should the Admiralty persevere in their present policy of 
favouring colossal battleships like the Dreadnoughts, to the 
setting aside oi smaller and more numerous swift craft, three 
or four such colossal ships per year may be as much as the 
nation’s coffers can provide for; and if Royal yards be kept 
fairly occupied with their building, little will remain for private 
constructors. 








ENGINEERING PROGRESS, 


LectugInc on ‘*The Tendency of Developments in 
Engineering ’’ before the Foremen’s Mutual Benefit Society, 
in the Glasgow Technical College on 22nd ult., Mr. Jas. 
McKechnie, engineering director of Vickers, Sons, and Maxim, 
Limited, Barrow-in-Furness, said that in this country we 
had evolved satisfactory mechanical methods in manufacture, 
and had developed—as a consequence of success without keen 
competition—a conservative tendency which regarded with 
suspicion any radical changes. The attitude of the workers 
had not been encouraging to capitalists; but now it was 
recognised as the duty of workers, as well as employers, to 
face with courage the increasing competition with con- 
tinental and American producers. The outstanding evidences 
of the improvement were to be found in the improved means 
of generating power and of transmitting and applying it in 
machine shops, in the perfecting of machine tools to super- 
sede manual effort by rapid and precise mechanical methods, 





in the employment of superior steel to secure the maximum 
output from a given machine, and in the introduction of 4 
system of remuneration, which, while guaranteeing a satis- 
factory minimum pay, secured adequate reward for special 
and thoynghtful effort. 

Passing from the general subject of improved workshop 
methods and facilities Mr. McKechnie then dealt particularly 
with the application of the gas-producer engine for power 
purposes, and after describing various systems, showed that 
one horse-power could be maintained for an hour from each 
pound of coal, whereas the most economical steam plant 
required 141b., and in many cases as much as 51b. Special 
reference was made to the Oechelhauser engines, ranging up 
to 2000 horse-power, now being manufactured by Wm. Beard- 
more and Co., Limited. As regards electric drive, he referred 
to the splendid results obtained in the gun and other depart- 
ments of the Vickers firm, The trend of engineering as 
applied to transport problems, particularly the limitations of 
the steam locomotive, and the possibility of higher speed in 
passenger trains by the application of electric traction, was 
then referred to. 

The gas engine, if universally applied, the lecturer said, 
might result in a saving of £10,000,000 in the coal bill of 
British factories. Of waste heat from metal furnaces we 
might get gas to run engines of 500,000 horse-power con- 
tinuously. The universal application of electric power in 
workshops would obviate the loss in ineffective work of a 
large part of the 7,000,000 horse-power developed for factory 
use. A higher appreciation of improv mechanical 
appliances, a wider application of electric drive, and a fuller 
use of suitable steels for tools had, and would continue to 
have, a great influence in increasing output and decreasing 
cost of manufacture. On land we were moving towards 
electric traction, with its possibility of reducing cost, and 
its certainty of quicker acceleration and higher speeds, and 
a greater tractive power per unit of weight. On water, the 
steam turbine, lighter and of greater thermal efficiency, 
must prevail for high-speed craft. The gas engine, because 
of its economy in coal, would triumph over steam for the 
merchant marine, and would also open a new area of useful- 
ness for canal transport, while the oil engine promised to 
advance the fishery industries, and remove uncertainties of 
wind and dangers of storms. The lecture was illustrated by 
bioscope views. 








MODERN PUMPING MACHINERY. 


THe presidential address at the annual meeting of the 
Illinois Society of Engineers was devoted to the modern de- 
velopments of pumping machinery, including particularly the 
steam turbine, the turbine centrifugal pump, and the gas 
engine with producer. There are already steam turbines of 
150 to 800 horse-power directly connected to high-lift, high- 
speed centrifugal pumps, and these pumps have often shown 
an efficiency of over 70 per cent. The plant with centrifugal 
pump and steam turbine will probably soon be a more 
economical investment than the reciprocating engine and 
pump, while in the-ncar future the gas-producer pumping 
plant is likely to prove a better investment than either of the 
others. In making the comparison given below a plant of 10 mil- 
lion gallons daily capacity is assumed, working against 100 lb. 
pressure, and representing the equivalent of 400 water horse- 
power. In the first place, a vertical triple-expansion con- 
densing pumping engine of the best modern type, could be 
erected, complete with foundations, boilers and pipe connec- 
tions, but without buildings, for about £14,000. This plant 
would consume about 1°4 1b, of coal per water horse-power per 
hour, this figure being based on the best performances of 
such engines under test. A steam turbine directly connected 
to a centrifugal turbine pump of equal capacity can be 
erected complete, with foundations, boilers and pipe connec- 
tions, but without buildings, for about £6000 ; and, based on 
the average of a large number of tests of the steam turbine, 
and assuming 75 per cent. efficiency for the turbine pump, 
such a plant should deliver one water horse-power for about 
1-8lb. of coal. The gas-producer plant, complete with 
foundations, gas producer, gas engine, turbine pump, and 
connections, but without buildings, can be had for about 
£10,000, and should deliver one water horse-power for about 
1-35 lb. of coal per hour. 








ScorrisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS,—At 
the fifth general meeting of the fiftieth session of this body, held 
on the 19th inst. in the institution Rooms, Bath-street, Glasgow— 
Mr. James Gilchrist, president, in the chair—Mr. J. G. Jobn- 
stone’s recent paper on ‘‘ The Stability of Submarines” was dis- 
cussed and adjourned. Mr. Wilfred L. Spence then submitted a 
lengthy paper on “The Mechanism of Power Transmission from 
Electric Motors.” 

Gop INpustRY IN Sovura Arrica.—At a meeting of the Ander. 
sonian Chemical Society, held on the 22nd ult. in the Glasgow 
Technical College, a paper was read by Mr. F. Boyd on “‘ The Gold 
Industry of South Africa.” After tracing the history of the 
industry from the earliest known workings to the mines of the 
present day, the author described in detail the methods of mining 
and of getting the ‘‘ banket,” in which the gold is found, to the 
surface, as well as the processes of crushing in crushers and in 
stamp batteries and of recovering the free gold by means of amal- 
gamation. The course of the gold was also traced through the 
various stages of the cyanide process to its smelting in the 
laboratory, as well as the process of extraction by chlorination, of 
which the author has had close personal experience in Johannes- 
burg. The subject was illustrated by slides, photographs, and 
specimens of reef ores and fine gold, and the author was cordially 
thanked for his paper. 

A Dust Destructor IN Moravia.—A new destructor for 
treating town refuse at the rate of 524 tons per day has lately 
been erected at Brunn, in Moravia, The rubbish is charged 
through a hopper and crushing mill on to a travelling belt, and 
thence raked into the furnace, scarcely any dust being 
produced. It burns without the addition of coal. ‘The furnace 
is in seyen compartments, each having a grate 54ft. long and 
2ft. wide, through the hollow bars of which compressed air 
passes to the fire. The air at-¢ pressure of about 12in. above 
atmosphere is supplied by two fans driven by a 25 barge pt 
electro-motor. The hot gases from the furnace are led off, and 
circulate round a Babcock and Wilcox water-tube boiler, having a 
heating surface of 2360 square feet. Temperature on entering 
1650 deg. Fab.; on leaving, 536 deg. Fah, The steam. thus 
generated drives a Parsons turbo-dynamo of 220 kilowatts, 
running at 3000 revolutions per minute, which furnishes power 
to the municipal gas and electricity works. Twelve men in all 
are employed to serve the plant, and each compartment of the 
furnace is charged every three to six minutes. The rubbish 
contains 35 per cent. of combustible, 48 per cent. of slag residuum, 
and 17 per cent. of volatile constituents and moisture. In an 
experiment lately made, about 6100 Ib. of refuse were burnt per 
hour, and 1-11), of steam was evaporated per pound of rubbish, 
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RAILWAY MATTERS. 


Tax Chinese Government have, according to Laffan, 
granted a concession on the Konang-Si to a French syndicate for 
making railways, 


Worx has been commenced on the District Railway 
replacing with granite chips the sand ballast now used on the per- 
manent-way. ‘The work is estimated to cost £10,000, 


Tue Franco-Spanish convention as to the Trans- 
pyrenean railways, and the decree giving the Spanish Ambassador 
at Paris full powers for exchanging the documents relating thereto, 
have been ratified by the King. 


Ir is stated that the Italian railway authorities intend 
to substitute petroleum for coal on all their lines, and that the 
Government, with a view to the successful working of the proposed 
change, will reduce the import duty on petroleum. 


Tart Budget Commission of the Prussian Federal 
Council have just come to an arrangement with the Town Council 
of Cologne with regard to the railway bridge over the Rhine 
This bridge iz to be widened to double its present width. 


Tax number of people killed on the railways of the 
United Kingdom in the three months ended September 30th last 
was 317, compared with 337. in the same period of 1905. The 
number of persons injured was 2016, compared with 1795. 


Tue Central London Railway Company is applying for 
powers to construct a subway from its Oxford-circus Station to 
a position the other side of Oxford-street, thus saving the crossing 
of that busy thoroughfare by passengers for the other side of the 
main road. 


Tar French Ministerial Council has approved a con- 
vention entered into with the Cie. des Chemins de fer Indo-Chinois 
for the completion of the line between Laokai and Yunnan-Sen. The 
Minister of Public Works has announced the bringing in of his Bill 
for determining the régime of the State railways after the incorpora- 
tion of the Ouest system. 


Tae York City Council has decided to purchase the 
existing horse-car pee for £11,000. The system is to be 
‘ electrified.” A Bill for this purpose is being promoted in Par- 
liament by a company, but the Corporation are objecting to it. It 
is not yet certain whether they propose to undertake the working 
of the tramways themselves, 


Tue Illinois Central Railroad Company, which is 
laying 80 miles of line from Corinth, Miss., south-east to Haleyville, 
Ala., as part of its Birmingham extension, is constructing the 
part of the line in Mississippi under the name of the Mississippi 
and Alabama, 42 miles, and the remainder in Alabama under the 
name of the Alabama Western, 38 miles. 


Tue United States Interstate Commerce Commission 
has issued accident bulletin No, 21, embodying its report of rail- 
road accidents in the United States during the three months 
ending September 30th, 1906. The number of persons killed in 
train accidents was 267, and of injured 3891. Accidents of other 
kinds bring the total number of casualties up to 19,850—1182 
killed, and 18,668 injured. 


Tue Canadian railways are complaining of scarcity of 
labour for construction -work and the difficulty of effecting the 
necessary increases of rolling stock. The Grand -Trunk Pacific 
Company is said to require 10,000 men, and ‘the Canadian Pacific 
is desirous of placing orders for £2,000,000 worth of engines and 
cars, but the works are so congested with orders that no deliveries 
can be guaranteed within a year. 

Wiru the approval of the Argentine Government, the 
Bahia Blanca and North-Western Company, Limited, has pur- 
chased from the Buenos Ayres Great Southern Railway Company, 
Limited, the western section of the latter company’s branch line 
from Alta Vista to Remeco, from the point where it is crossed by 
the former company’s ne from Nueva Roma to Huinca Renanco. 
The length of line purchased and taken over is 514 kiloms, 


Tue Courrier de Sophia reports that a Bill has been 
submitted to the Sobranye for a grant to the Ministry of Public 
Works of a supplementary credit of £1,360,000, to be applied to 
the following works :—Construction of the railway lines Gabrovo 
to Trevna, Mezdra t> Vratza and Vidin, and Stara-Zagora to 
Tirnovo-Séimen ; construction of a port at Baltchik, of a quay 
. Svichtow, of four warehouses at Bourgas, and of a mole at 

arna. 


Asout 20 miles of the Southern Pacific Railroad 
Company’s local steam lines at San Francisco, extending from the 
ferry terminal to Alameda and Oakland, are to be converted into 
an electric railway. The plans intlude the installation of an elec- 
tric generating station at Alameda Point and the construction of 
an overhead trolley system. The preserit tracks will be utilised. 
An appropriation of £225,340 is understood to have been made for 
the work, which-will probably require about a year to execute. 


THE Belgian Legation in Copenhagen reports, accord- 
ing to the Bulletin Commercial, that a scheme of railway extension 
has been prepared in the Danish Public Works Department, by 
which provision is made for the construction or six new State and 
thirty private lines, and the acquisition by the Government of two 
private lines. The cost of the schemes will, it is anticipated, 
amount to more than 34,000,000 kroner—about £1,888,888— 
apart from the cost of expropriation and the purchase of the two 
private lines, 


Burnin coke in locomotives*on the Baltimore and 
Ohio Railroad has been practised successfully for some time in 
the Pittsburg district. Instructions issued by the Motive Power 
epee give special attention to the starting of the coke fire, 
ordering wood and semi-bituminous soft eoal to be first applied to 
the grates in order to assist in igniting the coke and prevent it 
from clinkering over the grate surface. After this coal is 
thoroughly ignited, the coke may then be introduced until the 
fire-lox is filled, the steam blower being used until the coke is 
well burned through and forms a solid body of fire. 


Tue Dumbarton tramway line, extending up to the 
Vale of Leven as far as Alexandria, within about two miles of Loch 
Lomond, was opened for the passenger traffic on the 20th ult., 
when, on the invitation of the Electric Supply Corporation, 
London, the promoters of the venture, a company travelled the 
whole line in a double-decked car. At the luncheon which followed 
the trip, given in the Burgh Hall, it was intimated that a new 
Dumbarton Burgh and County Tramways Company was being 
formed with a view of extending the line to Dalmuir, five 
miles east of Dumbarton, where the Glasgow tramway system 
terminates, and the Balloch in the Vale of Leven and on the shore 
of the ** Queen of Scottish Lakes.” 


Tar Paisley and District Tramway Company proposes 
to extend its line from the terminus at Barrhead to Thornlie- 
bank, and the necessary Provisional Order asking parliamentary 
sanction is being prepared. The pro new route is three 
miles in length, and, if carried out, will provide a direct connec- 
tion between Paisley and Barrhead and the Rouken Glen, the 
romantic beauty spot gifted some time ago to the citizens of 
Glasgow by Sir Cameron Corbett. The intention is to lay the line, 
which will be a single one, with loops for passing, not on the 
road, but in the fields, so that there will be no interference with 
ordinary traffic. The terminus is to be within a few yards of the 
point to which the {Glasgow Corporation have power to run their 
cars, 





NOTES AND MEMORANDA. 


_ Tue use of nitrogen gas has been tried in France for 
inflating tires, 


In Los Angeles, reinforced concrete has been more 
extensively used than in any other city in the United States up to 
the present time. 


Ir is claimed that the largest produc:r gas power 
installation in the world will be that to be erected at Dallas in 
Texas. The total capacity of the plant will be 4500 horse-power. 
Bituminous coal and Texas lignite will be the fuels used. 


THE underground telephone wires of the American 
(Bell) Telephone Company, at the close of 1906 measured 3,285,742 
miles, or 54 per cent. of the total mileage. The company on the 
same date had a total of 11,373 miles of submarine wires. 


In the year just closed 11,753 motor car owners regis- 
tered with the Secretary of State of the State of New York. This 
is an increase of 3128 over the preceding year. During 1906 cer- 
tificates were issued to 7067 drivers, as against 4387 in 1905. 


Tue three turbines of the Carmania contain in the 
aggregate a million and a-quarter of blades, and those of the 
Lusitania will have approximately three millions of blades together. 
This means probably over one million of blades for each of the low- 
pressure turbines. 


Gas generated in a producer, without the use of steam, 
has a thermal value of somewhere about 70 B.T.U. per cubic foot. 
By using steam with the air admitted to the fire, the producer gas 
ore will immediately have a thermal value of 135 to 140 

.T.U. per eubic foot, 


Carpons having five times the effect of ordinary 
carbons upon silver bromide for the same current consumption 
can be obtained, according to L. C. Marquart, by adding to the 
paste 0-5 per cent. of a mixture of equal parts by weight of the 
nitrates of yttrium and of lead. 


A.rHouGH the quantity of petroleum spirit imported 
into the United Kingdom from Roumania is not very large, still 
that country plays an important part in the supply of the 
European markets. The growth of the spirit exports during the 
last four years has been remarkable. 


Ir is quite apparent that reinforced concrete is to enter 
largely in the reconstruction of San Francisco. ere is scarcely 
a block in the downtown burned district that will not soon boast of 
at least one reinforced concrete building, for they are ‘to be seen 
on every hand in various stages of construction. The most 
notable reinforced concrete building which has-yet been announced 
for San Francisco will be nine storeys high and will cost £200,000. 


In connection with the ventilation of the House of 
Commons experiments carried out by Dr. Gordon have shown that 
the movement of air at a temperature of from 55 to 65 deg. Fah. 
at a speed of 1}ft. per second is not felt by anyone ; at 2-2sft. per 
second is felt by only a few-very sensitive persons; at 3ft. per 
second is felt by most ; at 34ft. per second is felt by all ; at 4ft. 

r seeond is felt a distinct draught. A speed of 14ft. per second 

as been adopted in the ventilation of the debating chamber. 


By way of conclusion to his investigations as to the use 
of water power for generating electric current, M. Félix Roussel 
calls upon the Paris Municipal Council to appoint a -mixed 
commission’ of councillors and technicians to nae the subject 
urgently from a scientific, an administrative, and a financial 
standpoint. - The Prefect of the Seine is also requested to obtain 
the necessary powers for obtaining a concession of the waterfalls, 
&c., in the Haut-Rhéne for utilisation by the Paris Municipality. 


THE commerce which passed through the canals at 
Sault Ste. Marie, Mich., and Ontario, Canada, in the 
navigation season of 1906 aggregated 51,751,080 net tons, an 
increase of approximately 7,500,000 tons over the preceding 
season, and of nearly 20,000,000 tons over that of 1904. The 
United States canal carried 45,180,292 tons, and the canal in 
Canadian territory 6,570,788 tons, while of the entire movement 
41,584,905 tons moved in an easterly, and 10,166,175 in a westerly 
direction. 


Tue Carnegie Library Extension, at Pittsburgh, Pa., 
has been provided with a mechanical ventilating equipment which, 
according to the Jron Age, is one of the largest ever placed in a 
single building. It has an aggregate capacity of over 600,000 
cubic feet of fresh air per minute drawn in, and a similar capacity 
of vitiated air exhausted. To avoid excessively large. units’ and 

roperly sectionalise the equipment the fresh air apparatus has 
4 arranged in 15 sections, having 19 fans, and the exhaust 
equipment in 21 stations with 30 fans. 


Tuer Pharos of Alexandria, which’was considered to be 
one of the Seven Wonders of the World, on account of its grandeur 
and utility, is perhaps the first lighthouse of which we have any 
definite description. It stood on the island of Pharos at the 
entrance to the harbour of Alexandria, and is said to have been 
constructed about 300 years before the Christian Era by. Sostratus 
Cnidius, and was dedicated to the ‘‘Gods protectors of :the safe- 
guard of sailors.” The height of the original tower is.given as 
450ft., but Josepbus writes that the light was visible at a distance 
equal to about 34 English miles. This would have necessitated a 
height of about 550ft. 


ExpPERIMENTS recently carried out by Mr. S. F. Edge 
with magneto and accumulator and coil ignition systems for petrol 
engines seem to show that the power given off by the engine does 
not vary much whatever the voltage of the current may be. For 
the tests a 40 horse-power six-cylinder engine was used. With an 
accumulator and coil and pressure of 4-2 volts the horse-power 
given off was 40-9, with pressures ranging from 6 volts to 10 volts 
42 horse-power was yielded. The only thing that seemed to alter 
was the degree the spark could be advanced ; in other words, the 
same power could be obtained with less advance, the horse-power 
remaining practically constant. 


Tue International Seismological Association offers 
prizes of £50, £35, £25, and £15 for the construction of a 
seismometer. It is to record earthquakes which have their origin 
near to the place of observation, which we assume means 
earthquakes that can be felt. It must register both horizontal and 
vertical movements. No doubt the authors of this condition are 
well aware that vertical displacements are accompanied by 
angular displacements. Any recording seismometer under the 
influence of vertical movement at its best becomes an indifferent 
variety of clinometer. Usually its records have no more value 
than those from a seismoscope. One remarkable condition is that 
the new instrument must have a magnification of not less than 
forty to fifty times. ‘ 


Tue specific gravity of Portland cement has long been 
considered a test of its quality. Mr. David Butler-Butler has, 
however, carried vut tests which show :—(1). That the specific 
gravity of Portland cement is no indication whatever of proper 
calcination. (2) That the specific gravity depends upon age, and 
the opportunities which afforded of absorbing-water and carbonic 
acid from the atmosphore. (3) That the specific gravity, although 
of no use in determining calcination, may sometimes be of 
corroborative value in determining slag and other adulteration ; 
and (4) that, given the specific gravity of the ignited sample, and 
the percentage of water and-carbonic acid expelled by,ignition, 
the specific gravity of the unignited material may be calculated 
with a fair degree of accuracy. 








MISCELLANEA. 


THE question of either holding small car trials in 1908 
or a small car tourist trophy race in 1908 is receiving the attention 
of the Trials Committee of the Automobile Club. 


An important discovery of coal has just been made in 
South-East Russia. Rich deposits of anthracite have been found 
in the district of Verkne-Uralsk in the Government of Orenburg. 
The — coalfield is 54 miles wide, while its length is much 
greater. 


Tue Manchester City Council have decided to place on 
the site of the Manchester Royal Infirmary an art gallery and free 
reference library, to be erected at a cost of a quarter of a million 
sterling. The site itself has cost £400,000, but a quarter of it is 
to be used for tramway purposes. 


Tue Straits Settlements get the credit of being one of 
the first British Possessions to take advantage of motor cars. 
Many cars are still being imported into the Colony, and recently 
an order was placed by the Government with a Scottish company 
for four seven-seated cars and a one-ton lorry. 


TELEGRAMS have been received from the Commanding 
Officer of H.M. torpedo-boat destroyer Foam at Corfu reporting 
that, in conseyuence of the bursting of boiler tubes during the 
steam trial of H.M. torpedo-boat destroyer Dragon, on the after- 
noon of the 25th inst., two men were killed and several injured. 


THE French cycle and motor cycle tax has been reduced 
from 6f., = 4s. 10d., to half that sum for each ‘‘ place,” levied by 
metal plates bearing the Government stamp, to be affixed as 
directed for the various types, and kept well in view. The 
Belgian tax is reduced this year from 10f. 50c. to 5f. 50c. = 4s, 5d. 


Tue last day of entry for the vapour emission competi- 
tion, organised by the Automobile Club, is to-morrow, the 2nd inst. 
This competition has been instituted by the club with the object 
of encouraging the improvement of the design of existing petro!- 
driven motor oars, in order to diminish the nuisance caused by 
foul exhaust. 


Tue Aberdeen Harbour Board have resolved to apply 
to the Secretary for Scotland in ‘the present session of Parliament 
for a Provisional Order authorising the Board to borrow £300,000 
for purposes of the harbour. It was stated that works were neces- 
sary for the gradual development of the port as a distributing 
centre for the North-East of Scotland. 


THe Marian system of canals connects the basin of 
the Volga in South-east Russia with that of the Neva in North- 
west Russia. Hitherto the traction of the cumbrous wooden 
barges has been carried on by horses, a method which is slow and 
out of date. The Russian Ministry of Ways of Communication has 
just summoned aid from the Council of Representatives of Com- 
merce and Industry with a view to working out a project of 
traction by tug boats. : 

Tue greatest African demand for motor boats of all 
descriptions comes from Zambesia, where there are hundreds of 
mailes of navigable rivers, and where a greater t of the 
transportation is by water. The largest corporation interested in 
the means of transportaticn in Zambesia is the Campanhia de 
Zambesia, which has its head office in Europe, at 53, Ruo do 
Alecrim, Lisbon, and its head office in Africa, at Tete, Zambesia. 
Mr. Alfred Obrist, of Chinde, at the mouth of the Zambesi, is also 
interested in river and lake transportation in that region. 


Tue annual Paris Cattle Show—answering to that of 
the Snithfield Club in Londcn—is announced for the 18th to 26th 
March, in the Galérie des Machines. The section of agricultural 
implements will be open to the public from 20th, but the rest of 
the show not before the 22nd. No prize is offered for 
implements, but several medals will be given for various packing 
and packing substances suitable for agricultural produce and 
postal parcels of fruit, &c. The show is under the control of the 
Minister of Agriculture, and the arrangements are carried out by 
the Directeur d’ Agriculture. 


Tue Norddeutscher Lloyd Company celebrated its 
jubilee on February 20th last. This great German corporation was 
the first to order its New York liners, outward and homeward bound, 
to call at Cherbourg. Another innovation was marked by the 
institution of a service from New York to the Mediterranean. 
These decisions enabled the Norddeutscher Lloyd vessels, apart 
from the advantage they gained by making Bremen their head 
quarters, to ‘‘ tap” very effectively Northern and Central Europe, 
and at the same time Americans about to visit Paris or the South 
of France were given the choice of a convenient Continental port ; 
while by putting into Southampton, the German boats served also 
the British Isles. 


Ong of the most enterprising motor-omnibus services 
in the country, perhaps, is that which is now running between 
Holywell town and Holywell-Station, on the London and North- 
Western Railway Company’s Chester and Holyhead line. The 
town of Holywell, perched on the side of Halkyn Mountain, 560ft. 
above the sea, is more than a mile‘and a half ‘from the railway, 
which, on account of the. mountainous nature of the country 
inland, has to hug the coast. Theroad from the station to the 
town leads up a narrow valley, passes the famous holy wells— 
supposed to possess miraculous powers of healing, and, according 
to tradition, more than 1200 years -eld—and reaches Holywell by 
‘means of a long hill with a gradient of 1 in 8. 


Tue fate of the Swansea municipal telephone system 
is to be decided at a special meeting of the-Town Council. The 
negotiations with the Post-office for the pufchase of the system are 
entirely at an end, as the sum offered was not acceptable. The 
National Telephone Company ‘has come forward with an improved 
offer on that of the Post-office authorities, an offer, which, 
it is understood, will repay the £28,000 capital invested 
by the Corporation,-and leave them with profit earned 
and sinking fund. The Corporation system, since its establishment 
five years ago, has proved a commercial suceess. -The first year 
showed a profit of £286, and last year’s £534. The Local Govern- 
ment Board will not sanction loans for required extensions. 


Tue Chief Constructor of the French navy is quoted as 
saying that he is convinced that the battleship and armoured 
cruiser must before long be merged into a single type, the battle 
cruiser. This resultant concentration of great attack and defence 
with extreme speed will, he believes, be found illustrated, say, in 
1915, in a vessel of 25,000 tons, mounting a unit battery of high 
calibre guns, and developing a speed of not less than 22 knots. 
The French Constructor is also persuaded that any navy now bold 
enough to lay down battleships of 25,000 tons’ displacement will by 
one stroke secure a tremendous advance over all its rivals, 
because a squadron of four such vessels will greatly outclass six 
battleships less effective in the energies that can be assembled. 


Tue Cleveland, Ohio, Chamber of Commerce | is 
opposed to the granting of a permit by the Government for the 
roposed diversion of water from the great lakes to the Chicago 
ealnage Canal. The city of Chicago diverts at present through 
the Chicago River about 4167 cubic feet a second from Lake 
Michigan for sanitary ap one It is now seeking to divert an 
additional 4000 cubic feet through the Calumet River. The. Inter- 
national Waterways Commission made an extensive investigation 
as to the effect upon lake levels of any further diversion of water 
by Chicago, and concluded that a withdrawal of 10,000 cubic feet 
per second would result in the lowering of the levels of the lakes 
and connecting channels of from 4}in. to 6}in., and the with- 
drawal of 14,000 cubic feet per second of from 6in, to 84in, 
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SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


CLora Reapinc Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Toe ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tun Parer Copies. Trick Paper Coptss. 


Half-yearly .. £0 18s. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly .. 41 160. O0d.| Yoarly -.. .. .. £3 @. 6d. 
(The difference to cover extra postage) 

ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 





Adverti ts it be inserted unless delivered before 
Six o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten-o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


*," With this week's number is issued as a Supplement a Two-page 
Engraving of the Rodah Bridge over the Mile at Cairo and 
Armoured Concrete Shore Defence Works. Every copy as issued by 
the Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 





*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


a In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. : 

4” All letters intended for insertion in Toe Enctneer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

aT We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


C. L. R. (Gateshead).—We would suggest that you might try W. H. 
Bailey and Co., Limited, Albion Works, Salford. 

INTERESTED.—No; the insurance company pays the compensation, but 
the more the insurance company has to pay the more it increases the 
premium per hundred pounds of wages that the employers have to 
pay to it. That is why the employers endeavour to keep the com- 
pensation down. In some industries the cost of insurance of workmen 
is now approaching £2 in every hundred pound of wages paid. It 
began in the same trades at about one-quarter that amount, but the 
insurance companies found the calls on them were so frequent and 
ay that they were obliged to increase the premiums or work at a 
oss. 

E. A. M. (Exmouth).—You may if you like take the mean ay ar of a 
pair of cards, back and front, and in that case multiply by twice the 
pumber of revolutions. Or you may find the horse-power of each end 
separately by taking the mean pressure of each card, multiply by the 
length of stroke in feet, the area in inches, and the number of revolu- 
tions—not twice the number—and dividing by 33,000. . To get the full 
horse-power, add the horse-power of the back end to the horse-power 
of the front end. The reason for multiplying by two is that the 
number of strokes is twice that of the oamher of revolutions. What 
the formula gives you is the total number of feet moved through by 
the piston under the mean pressure of steam in one minute. That is 
foot-pounds per minute ; and as 33,000 foot-pounds go to a horse-power 
you divide by 33,000 to find how many horse-powers you have in your 
engine. 








MEETINGS NEXT WEEK. 





InstTITUTE OF Marine Encingers.—Monday, March 4th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper, ‘‘ High-speed Two-stroke 
a with some Remarks on Internal Water Cooling,” by Mr. T. D. 

elly. 

Society or ENGINEERS.—Monday, March 4th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, ‘‘ The 
Connaught Bridge, Natal,” by Mr. Edward John Stead, Assistant District 
Engineer, Public Works Department, Natal. 

Roya InstiroTion oF Great Brirain.—Friday, March 8th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Certain Seasonal 
Diseases of the Sheep, and the Means of Preventing them,” by Professor 
David James Hamilton, M.B., F.R.C.S.E., F.R.S.E. 

Tue InstiruTion oF Ex.ecrricat Enocinggrs.—Thursday, March 7th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary general meeting. Paper, ‘‘The Trans- 
inission of Electrical Energy by Direct-current on the Series System,” by 
J. 8. Highfield. 

PuysicaL Society or Lonpon.—Friday, March 8th, at 8 p.m., at the 
Physics Laboratory of the Royal College of Science, Imperial Institute- 
road, South Kensington. Papers: ‘The Rate of Recovery of Residual 
Charge in Electric Condensers,” by Prof. Trouton and Mr. Russ. ‘‘ Ex- 
perimental Mathematics,” by Mr. Pichon. ‘‘ An Instrument to Describe 
Families of Equi-angular Spirals,” by Mr. Blakesley. ‘‘ A Micromano- 
meter,” by Mr. Roberts. 

Tae Institution oF Crvit Enoingers.—Tuesday, March 5th, at 
8 pm., at Great George-street, Westminster, 8. W. i meeting. 
Discussion, ‘On the Limits of Thermal Efficiency in Internal Combustion 
Motors,” by Dugald Clerk, M. Inst. C.E. Paper, ‘The Construction of 
Overhead Electric Transmission Lines,” by A. P. Trotter, B.A., M. Inst. 
C.E. Friday, March 8th, at 8 er Students’ meeting. Paper, ‘‘Corru- 
gations on Tram Rails,” by A. T. Arnall, Stud. Inst. C.E. 

Society or Arts.—Monday, March 4th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: “R que Orn iy 
by F. Hamilton Jackson. Tuesday, March 5th, at 4.30p.m. Colonial 
Section. ‘‘ British Malaya,” by Sir William Hood Treacher, K.C.M.G., 
M.A. (Oxon.), late Resident-General, Federated Malay States. Wednes- 
day, March 6th, at 8 pm. Ordinary meeting. ‘The Discovery of the 
South-Eastern Coalfield,” by Professor W. Boyd Dawkins, D.Sc., F.R.S. 
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The Wreck of the Berlin. 


TuE terrible disaster that befell the Great Eastern 
Railway Company’s steamship Berlin at the Hook 
of Holland in the early morning of Thursday, the 
2ist February, invites attention, amongst other 
matters, to the design of the river Maas outfall 
works. First constructed between thirty and thirty- 
five years ago, the New Waterway, as it is called in 
Holland, is an artificial channel through the Hoek- 
van-Holland forming an outlet for the Scheur 
branch of the river Maas. In common with nearly 
all the North Sea harbours on the sandy coasts of 
Holland, Belgium, and the north of France, the 
entrance is on the jetty system, and it is difficult to 
find any more suitable form of design for such 
situations which would alike meet the requirements 
of training the river channel and afford the neces- 
sary shelter and protection for shipping entering 
the port. The harbours of Calais, Gravelines, Dun- 
kerque, Nieuport, Ostend, and Hoek-van-Holland 
are all constructed on this principle, the jetties in 
most cases having low solid portions, completely 
covered at high water, generally surmounted by open- 
work superstructures. On the English coast there 
are fewer harbours of similar design in situations 
affording similar physical conditions; but the jetty 
entrances at Lowestoft and Newhaven form in many 
respects parallel cases, though the solid portions of 
the works are carried above thigh water. Boulogne 
is an interesting case of a jetty harbour which has, 
in comparatively recent years, been converted. by 
the construction of extended breakwater arms into 





a large enclosed harbour with distinct advantage to 
shipping making the port. Undoubtedly at the 
present time it is a much more easy- harbour to 
enter in heavy weather than the neighbouring port 
of Calais. 

It must, of course, be conceded .that the simple 
jetty form of entrance is admirably suited to the 
conditions obtaining in places where it is ordinarily 
applied, serving as it does to maintain an efficient 
depth in the channel until deep water in the open 
is reached. In the event of increased depth being 
required, this-can generally be obtained by pro- 
longation of the jetties seawards. On the other 
hand, jetty entrances are undoubtedly difficult to 
make in very heavy weather, and this fact is 
accountable for the general preference shown in 
England for extended. protecting breakwaters even 
at the mouths of rivers which lend themselves to 
beneficial treatment by the construction of jetties. 
The old north entrance at Sunderland was 
notoriously difficult in bad weather, until the great 
new protecting piers were constructed.. The Tyne 
piers and the north and south walls at the mouth of 
the river Liffey are other examples of extended 
entrances. At the Hoek-van-Holland the north 
jetty—the south is generally similar—consists of a 
training bank extending over 2000 yards from the 
shore line in a direction approximately north-west- 
by-west.. The work has an average bottom width 
at the outer end of- about 200ft., and is constructed 
of fascine mattresses weighted with stones, through 
which piles are driven into the sandy bottom. The 
slope of the talus on the river face is about 4 hori- 
zontal to 1 vertical. The solid work terminates at 
a level just above that of half tide, the only struc- 
tures above that level being the skeleton steel un- 
attended light tower at the seaward end, and a series 
of beacon masts along the line of the work. The 
width between the north and south jetties at the 
entrance is about 1000 yards, but the whole of this 
is not available for traffic, an inner jetty, or low 
embankment, having been constructed on the south 
side of the channel for the purpose of further con- 
fining the current and increasing the scour. The 
deep channel, moreover, “ hugs” the north side, the 
opposite side being obstructed by sandbanks, and 
the available deep water channel is therefore not 
more than 300 yards in width. The depth of water 
in the channel at the entrance averages about 30ft. 
at low water, but further out there is a bar with a 
few feet less in depth over it. At the time of the 
disaster the tide was within one hour and a-half of 
high water on the flood, and the wind south-westerly, 
and blowing with exceptional violence. Wind 
velocities of 100 miles per hour have been reported 
as registered in some localities during the gale of 
last week, and, whether these statements are 
authentic or not, it is undoubtedly the case that 
temporary gusts of wind of unusual violence were 
experienced. Again, the flood tide sweeps across 
the mouth of the entrance to the harbour in a north- 
easterly direction with considerable velocity, which, 
under the conditions of wind obtaining at the time, 
must have been greatly augmented. Under all 
these circumstances, the condition of the seaward 
end of the north pier must, at the time of the dis- 
aster, have been that of a submerged reef continu- 
ously swept by heavy seas, and lying under the lee 
of incoming vessels. It is noteworthy that the line 
given by the leading lights which mark the centre 
of the navigable channel at the entrance is but 
little more than 150 yards distant from the bottom 
of the stone talus of the jetty. 

Evidence as to the immediate causes which led 
up to the disaster is at present scanty, but 
probably more information will be adduced at the 
Board of Trade inquiry. There does not appear to 
be any reason. to think that either the propelling 
machinery or the steering gear failed at the critical 
moment, neither does it seem possible that either 
of the leading lights or the pier-head light can have 
been obscured or: extinguished. It appears to 
us that the disaster was, in all probability, 
due to the vessel approaching the pier end with 
but a narrow margin of safety, and being driven by 
the combined forces of wind, current, and waves on 
to the submerged talus of the jetty. The seas were 
sweeping over the low slope lying under the lee of 
the doomed ship, and there can have been very little 
rebound. of the waves which, under other condi- 
tions, might have served effectually to fend the 
vessel off the danger. Had the solid work of the 
jetty been carried well above high-water level, and 

ad. the work been constructed with a vertical, or 
nearly vertical, face on the harbour side and sea- 
ward extremity, as is usual in English practice, we 
venture to think that the disaster might never have 
taken place.- The effect of the “ rebound ” from the 
vertical face of a-pier or breakwater struck by 
heavy wind waves is very considerable, and will be 
appreciated by engineers who have had much 
experience of harbour work, and seamen generally. 
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In the case of a submerged slope with such a 
low inclination as that which we are consider- 
ing the “rebound” is practically non-existent, 
and the “run” of the waves over the structure 
is accelerated. In putting forward this theory of 
the causes of the disaster we may be met with the 
question: “Is it not possible, or more probable, 
that the Berlin was headed directly on to the jetty 
end before she struck?” So far as we have 
observed there is no evidence to show that this was 
the case, and it is, we think, most unlikely, in view 
of the clearness of the atmosphere at the time, the 
experience of the officers, and the exceptionally 
heavy weather. Admittedly the view we have ex- 
pressed is based on scanty information, and may be 
modified by further evidence ; but it is, we venture 
to think, worthy of careful consideration by engi- 
neers who are responsible for the design and con- 
struction of harbour works. The wreck of the 
Berlin is not the first to occur in the same position. 
Some few years ago the s.s. Holland was lost under 
very simiiar circumstances and in exactly the same 
position, and there have been other wrecks at the 
entrance to the waterway. 


The Statistical Side of Railway Administration. 


THE exaggerations of the extremist endowed with 
good intentions are frequently the despair of the 
majority of the school of thought with which he is 
associated. Such exaggerations tend to bring con- 
templated reforms into disrepute by reason of their 
untenable claims as to the achievement of what is 
possible under certain. hypothetical conditions. As 
our readers will remember, we have always pre- 
sented in these columns the reasons for reforming 
the statistical returns issued by the Board of Trade 
concerning British railway systems, and have urged 
that not only ton-mile and passenger-mile statistics 
should be collected, but, further, that a really satis- 
factory presentment of the case would involve com- 
plete censuses of locomotives according to type and 
class of service, together with censuses of goods 
vehicles and dead weight and carrying capacity, 
whether of private ownership or railway owned, as 
well as details of passenger vehicles, their mileage, 
dead weight, and seating capacity. We have per- 
sistently advocated statistical reform as an advisable 
administrative development in railway policy by 
reason of the value of the information accruing. 
Very much in the same way we would put a steam 
engine indicator into the hands of those responsible 
for a factory containing a number of reciprocating 
engines, or would expect the manager of an electric 
tramways generating station to compute the relation- 
ship between the number of units generated and the 
units required per car mile, and for the operation of 
any electrically driven auxiliary plant in the station. 
We must, however, dissociate ourselves from the 
pleas adduced by a leading financial contemporary, 
which hus been a consistent advocate of reforms in 
railway statistics. The Statist of the 16h instant 
gives some nine and a-half columns to the results 
of scientific methods of working British railways. 
Our contemporary’s conception of scientific working 
seems to be that such science is purely a matter of 
statistics. To this we must demur. Granted the 
necessity of reform, and granted the value of 
statistics, it is yet unnecessary to make a shibboleth 
of statistical methods. It were as sound to asseverate 
that fuel economy depended wholly upon taking 
indicator cards, or wholly upon calorimetric deter- 
minations of the thermal value of the fuel. 

The methods pursued by our contemporary are 
those of the “‘ deadly parallels,’ which are effective 
as part of the side play of political controversy, 
but which lack value in other spheres. ‘The parallels 
taken are those of the North-Eastern Railway— 
whose administrative methods possess a value to 
which we have accorded full recognition—and those 
of the London and North-Western Railway, whose 
Shareholders’ Committee has been a thorn in the 
flesh of the directorate. Two isolated years are 
taken, namely, 1899, as prior to the introduction of 
improved returns on the North-Eastern, and 1906. 
The percentage respective increases or decreases 
are set out in regard to receipts under various 
headings, expenses, and net earnings. Of the 
deductions drawn from these parallels all possess a 
superficial attractiveness, but have a varying 
soundness. Both companies, for example, have 
reduced their freight train mileage to a considerable 
extent, the achievements of the North-Eastern 
system being the more remarkable. To assert, 
however, that “the reduction of the North- 
Western would have been 52 per cent. greater than 
it was had it been as successful as the North- 
Eastern” may be hypothetically true. The 
dependent hypothesis would only be sound if con- 
ditions of traffic density, and competitive influences 
had been identical. A more serious allegation is em- 
bodied in our contemporary’s summarised conclu- 





sions, which contain the following items :—‘ Relative 
losses sustained by the London and North-Western 
in comparison with the North-Eastern, 1906, com- 
pared with 1899—Maintenance of way, works, 
stations, £305,000; maintenance of equipment 
(credit), £103,000; conducting transportation, 
£279,000; general charges, £35,000; total loss, 
£516,000. In the aggregate the North-Western’s 
profits, and the increased sums it has been able to 
devote to betterment, have suffered to the extent 
of 3°55 per cent. of the gross railway receipts.” 
We protest strongly against such a balance-sheet. 
It is the height of rashness to acclaim such pro- 
blematic margins as due to beneficial effects of 
improved statistical methods. Even taking the one 
item of “ conducting transportation,” it is obvious 
that the comparisons are not based upon factors of 
equal weight. The one system has a close preserve, 
and the traffic to and from its ports of New- 
castle—i.e., the Tyneside, including Tyne Docks— 
Sunderland or Middlesbrough, would lose both in 
bulk and in value if subject to the same competi- 
tion as rules at Liverpool. The one system is 
situated in a compact industrial district; the other 
serves compact industrial districts where competi- 
tion for freight is keen, and in linking up these 
centres with the metropolis passes through a long 
distance of relatively non-industrial country. There 
is scarcely a town of any importance on the one 
system, which is forty miles from a coalfield ; the 
other system has to haul coal to London or to 
Holyhead for locomotive use. The one has a 
suburban traffic in the North-East Coast district, 
subjected only to electric tramway competition ; the 
other has to face both tramway competition and 
rival systems in a restricted area near London, 
and all round Birmingham, Manchester, and 
Liverpool. 

Our contemporary winds up with anticipations of 
a bright future in store for British railway systems. 
We believe in an improvement in their dividend- 
earning power. But wedeprecate the view that such 
improvements depend wholly upon statistical 
methods of comparative computation. Statistical 
investigations have an important part to play in 
keeping in touch with details of working. The 
stethoscope in the hands of the physician, or the 
oscillograph in the hands of the investigator of 
alternating current phenomena, are equally 
appliances of great utility. Yet no medical man 
would ascribe differences of death-rates in different 
localities to the fact that the medical fraternity in 
the more healthy district made-a better use of the 
stethoscope. Neither would any electrical engineer 
ascribe differences in the earning capacity of alter- 
nating current electric supply systems at different 
towns to the fact that oscillograph records were or 
were not taken. Why, then, should exaggerated 
emphasis be placed upon special statistical returns? 
They have their value, and have proved it both on 
the North-Eastern Railway and upon the railway 
systems of British India. Yet, in India, with a 
system superior to any yet advocated for the 
United Kingdom, one cannot point to progress at 
the same uniform rate upon all systems, local con- 
siderations being governing forces. Improved 
statistical methods will undoubtedly be adopted on 
other British systems, and will certainly reap their 
reward, in some cases at a less, and in others at a 
greater, rate. That reward cannot and should not 
be computed in currency upon any assumption of 
identity between systems. It would be as dan- 
gerous to acclaim a particular type of locomotive or 
wagon as the one factor necessary to afford higher 
dividends to the expectant investor. 


Competition in Shipbuilding Steel. 


An event of direct importance to British pro- 
ducers of ship-plates, angles, and sections, and of 
indirect interest to the shipbuilding industry, is the 
threatened dissolution of the shipbuilding steel 
syndicate, which was formed, as was recorded in 
this journal on March 3rd, 1905, just two years 
ago, with headquarters at Essen. This particular 
combination, which is not in any way to be con- 
fused with the German Steel Syndicate, was 
constituted by the principal firms in Rhenish- 
Westphalia for the express purpose (1) of promoting 
the employment of German steel in the native 
shipyards in the North Sea and the Baltic, and 
squeezing out British material, which has been so 
largely used in the building up of the German 
merchant marine; and (2) for the development of 
the export trade, which specially applies to compe- 
tition in the Scotch market and on the North-East 
Coast. It is one thing to seek the accomplishment 
of certain objects, but it is quite another actually 
to achieve them; and the shipbuilding material 
syndicate has apparently realised the force of this 
axiom in the last two years. The practice of 
Germany in the past has been to allow shipbuilding 





steel to be imported free of duty, with the sole object 
of not placing any obstacles in the path of ‘the 
development of the mercantile marine, and possib| 
also, indirectly, of that of the Imperial Navy; ang 
the free admission in this respect continues at the 
present time. But with the expansion of the iron 
and steel industry in the Fatherland it was thought 
that it would gradually be possible to oust foreign 
material until the imports were reduced to an 
insignificant yearly tonnage. The industry wag 
however, confronted with special difficulties in its 
attempt to meet foreign competition in the home 
market. In the first place, British producers haye 
for many years maintained a high stage of develop. 
ment in the output of shipbuilding material; ang 
secondly, the cost of transport from the British 
ports to the North Sea and Baltic ports is compa. 
ratively low. How to meet this rivalry was g 
serious problem, owing to the geographical situation 
of the Westphalian and other interested works, 
which are situated at a considerable distance from 
the shipyards on the coast, in contradistinction to 
the smaller undertakings existing on the inland 
waterways. 

The German Government was approached, and it 
was sought to solve the problem, not by the imposi- 
tion of a duty on foreign material, but by the grant- 
ing of exceptionally low rates for transport from 
the distant inland works to the coast. The rate isa 
fraction less than one farthing per ton per mile for 
a consignment of steel for a journey of 400 kiloms,, 
or say, 248 miles. It is therefore possible to for- 
ward a truck load of plates and other shipbuilding 
steel for the exceedingly low rate of 5s. 2d. per ton 
for a distance of 248 miles, and the charges for 
other distances are in proportion. No doubt this 
very favourable concession has stimulated the inland 
demand for the native products in the past two 
years, especially as the shipbuilding firms are stated 
to favour the national manufactures, notwithstand- 
ing the slightly higher prices that have to be paid. 
Whether the latter assertion is correct or incorrect 
it is impossible to say, but the high prices charged 
by the German works is now encouraging renewed 
competition from British exporters, and one of the 
principal members of the shipbuilding steel syndi- 
cate has given notice to terminate the agreement at 
the end of next June: No reason has so far been 
assigned for this step, which is regretted by the 
other constituents, as extensive orders have been 
received for the navy and merchant marine in 
recent months, and a collapse of the syndicate 
would bring about a fall in prices, and increase the 
competitive capacity of foreign rivals. Naturally, 
a great difference exists between a combination of a 
number of producers working on a uniform basis of 
prices and sharing the expenses of administration, 
and various firms competing with each other, and 
also with the strong rivalry of exporters from 
Great Britain ; but it by no means follows that the 
notice to terminate the syndicate will actually cause 
its dissolution, as negotiations may eventually result 
in the conclusion of a fresh agreement. 


The future of the shipbuilding material syndicate 
may be left to take care of itself. As to the past of 
the combination, it may be of interest to inquire 
how far it has accomplished the objects which it 
sought to attain, and in considering the question it 
is necessary to bear in mind that the greater portion 
of the last two years covers a period of exceptional 
prosperity in the iron and steel trades of Germany 
as well as in those of the other principal countries 
in the same direction. As the construction of new 
vessels in Germany in 1906 was considerably greater 
than in the previous year, the tonnage of steel used 
must of necessity have been larger, but it does not 
appear that this has detrimentally affeeted the ex- 
ports of material from the United Kingdom. In 
fact, the total exports of ship, bridge, boiler, and 
other plates in 1905 amounted to 203,000 tons 
as compared with 152,000 tons in 1904, whilst in 
1906 the quantity advanced to 274,000 tons, The 
tonnage sent to Germany is: not specifically stated 
in the Board of Trade returns, and that country is 
therefore included under the heading of shipments 
to ‘other countries,’ which increased by 30,000 
tons in 1906 as compared with 1905 and by 22,000 
tons in 1905 as contrasted with 1904. These 
figures, then, do not lead to the assumption 
that any Ciminution has taken place in the 
exports of plates to Germany, although if any 
decline has been brought about, compensation 
has been obtained several times over by the gain in 
the tonnage forwarded to other countries. In the 
case of anchors, grapnels, chains, and cables, we find 
that the total exports in the past three years have 
made considerable progress, and that Germany, 
which is separately mentioned for 1905 and 1906, 

urchased a larger tonnage in the latter than in the 
ormer year. The British exports of bars, angles, 
rods, and shapes or sections, which include a certain 
amount of shipbuilding material, have also largely 
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increased in the past three years, and the quantity 
attributed to Germany rose from 8000 tons in 1904 
to 12,000 tons in 1905 and 14,000 tons in 1906. 
In these circumstances, the assumption seems to be 
justified that the shipbuilding material syndicate 
has not hampered the use of British steel, but that 
the development of German shipbuilding has bene- 
fited steel producers in both countries. On the 
other hand, the total exports of plates and sheets 
from Germany slightly declined in 1906 as compared 
with the preceding year, whereas those placed under 
the heading of joists, tees, and angles experienced a 
large increase, but it is impossible to say what par- 
ticular tonnage refers to shipbuilding material alone. 
The final conclusion, in the absence of details which 
it is impossible to obtain at the present time, is that 
the shipbuilding material syndicate has not accom- 
plished the objects which its promoters sought to 


‘achieve, and that British firms may regard the 


future with confidence, whether the combination 
continues in existence or comes to an end in the 
course of the next few months. 


The L.C.C. and London Southern Tramways. 


SomETIMES, when reading the proposals of the 
London County Council, thoughts of the Chinaman 
irresistibly cross the mind. If ever an institution 
had “ ways that are dark,” it is London’s governing 
body. What explanation, for example, can be 
brought forward of the following? The line of the 
London Southern Tramways Company was taken 
over by the Council on the 2nd October last. In 
the recently published official return of Tramways 
and Light Railways we find that, during the year 
1905—the \ast for which figures are available—this 
particular tramway was carried on at a loss of 
£2492 ; but in spite of this fact we learn from this 
week’s report of the Highways Committee to the 
Council that it is proposed further to increase the 
cost of working the line. The London Southern 
Tramways Company employed 120 men, who 
worked an aggregate total of 8866°5 hours per 
week. The total weekly wages bill was 
£148 15s. 1ld. Under these conditions, it must be 
remembered that the company made a loss during 
the year 1905 of £2492. Yet what does the Council 
propose to do? First of all, it intends on and from 
the first of April next to raise the number of men 
from 120 to 140. These 140 men are together to 
work only 8412-5 hours as compared with 8866-5, 
and they will be paid £246 12s. 10d. per week as 
against £148 15s. 1ld., or a difference of 
£97 16s. 1lld. per week. This works out at 
£5087 19s. 8d. per annum—to say nothing of the 
cost of uniforms, &c. Hence, unless there is an 
increase in traffic—and why should the change 
from company to Council increase the traffic ?— 
there will be an additional loss on working of 
£5087 19s. 8d., which, with the company’s loss of 
£2492, will make a total loss on this line of 
£7579 19s. 8d. per annum. The men were very 
probably underpaid and overworked under the old 
system, and we should be glad enough to see their 
lot improved, but our point is that if it was im- 
possible to make the line pay under the very 
economical conditions that hitherto prevailed, how 
much less probable is it that it will be run at a profit 
under the new conditions. It may be claimed that 
by better management the estimated deficit will be 
converted intoa gain. Unhappily, our experience is 
that just the reverse usually happens. But, in any 
case, until this line was taken over by the Council the 
loss was borne by the shareholders of the company; 
now it will, in an enlarged form, come upon the 
rates, and we tremble to think what may be the 
financial results of working this line when it is con- 
verted for electric traction ! 








COMPOUND v. SIMPLE LOCOMOTIVES. 





THE compound locomotive has been with us a great 
many years. It is a noteworthy fact that although much 
has been written and said about it, no sustained 
argument in its favour is to be found in print. On the 
other hand, just the same statement holds good of the 
simple locomotive. The advocates of the compound 
system do not tell the railway world in set phrase why it 
must be better than the simple engine. Those conser- 
vative spirits who hold that -the simple engine does not 
burn more coal in doing a day’s work are practically 
silent as to the source of the faith that isin them. We 
propose in the following article dispassionately to set 
forth facts and arguments bearing on the question, some 
of which are certainly overlooked by many persons 
who have none the less strong opinions on the subject. 
It is possible—we hope it is probable—that something will 
be gained in this way, and that there will be less fighting 
in the dark among those who take an interest in a very 
Important question. 

We shall take the standpoint that the compound 
system is an innovation. A1l the’ locomotives built for 
a great many years had simple engines. Compounding 





was introduced as an improvement on existing practice ; 
precisely why it is not very easy to say. So far as can 
be seen, when the compound stationary engine and the 
compound marine engine were introduced a saving in 
fuel was secured in a very satisfactory way; and it was at 
once argued that what was good for the stationary and 
marine engine must be good for the locomotive. It was 
not clearly understood why to expand steam in two 
cylinders must be more economical than to expand it in 
one; it is not clearly understood now; at all events facts 
and theory are still at variance, and a dozen explanations 
have been advanced at various times. In the end, how- 
ever, we think we shall do no one an injustice if we say 
that the compound locomotive was simply an offshoot of 
the stationary engine and the marine engine. We doubt 
if those who first patented compound locomotives had 
any other argument ready to explain their policy than 
the example set thea by stationary and marine engines. 
It must be kept in mind that we are well aware of the care 
with which such men as Webb, Von Borries, Worsdell, Von 
Glehn, and others followed the arguments and reasoning 
of those who dealt with the thermodynamic aspect of 
the question. But it is none the less certain, we think, 
that example rather than precept explains the advent of 
the compound locomotive. 

In this case, however, the effect of conditions has been 
overlooked, not by the man of pure science, simply 
because he had nothing to do with them, but by the 
inventors of compound locomotives. _ The conditions 
under which at sea and in cotton mills the compound 
engine gives such splendid resuits are in the main steady 
running at a fixed speed under a constant load. The 
most economical proportions can be given to the engine 
which is neither too big nor too small for its work. The 
pressure and rates of expansion are fixed within a very 
small range, and the valve gear is just that which gives 
a sharp cut-off and a free exhaust; and, in addition, we 
have a condenser and a vacuum. Now, not one of these 
conditions can be secured in the locomotive engine. 
There is no fixed speed, no constant load, no sharp 
cut-off, no vacuum. We have instead chaos; power, 
speed, cylinder pressure, all fluctuating through very wide 
ranges. It it can be shown that the success of the com- 
pound marine engine or the mill engine is due in the 
main to stability of working conditions, then as the con- 
ditions prevailing in the locomotive are the very antithesis 
of these, it follows that nothing, or at least very little, 
can be gained by applying the compound principle to the 
locomotive engine. If, on the other hand, a gain is 
obtained, an advantage realised, then that will be found 
to co-exist with, and to hang on some condition which 
the locomotive has in common with the marine engine. 
This condition is not far to seek; it is high pressure. It 
has long since been argued in this journal that the true 
reason why the compound engine is more economical than 
the simple is that it permits of the use of higher pressures, 
and accordingly we find that all the compound loco- 
motives which are doing well are working with pressures 
of 200 lb. to 220 lb. per square inch. These have hitherto 
been regarded—without due consideration, we think—as 
inadmissible with simple engines. Yet, if a high ratio of 
expansion is to be secured so as to utilise the extreme 
pressure, then the cylinder capacity must be large. 
Imagine, then, a pressure of 200]b. on the square inch 
thrown at starting on a 20in. piston with an area of 314 
square inches. The stress would equal 62,800 Ib., or over 
28tons. Compounding enables us to reduce stresses of 
this kind by at least one-half, and is, in so far, advan- 
tageous. We are glad to be able to add that experiments 
now being carried out by Mr. Churchward on the Great 
Western Railway with high-pressure simple engines, 
will take the question out of the region of doubt and 
speculation on to the solid ground of fact. 

Turning to actual practice, it will be found that at high 
speeds all the advantage—apart from this structural 
advantage—to be had from compounding becomes less 
and less as the speed at which the engine runs augments. 
It is forthis reason that many locomotive superintendents 
who look askance at proposals for compounding express 
passenger engines, are willing to admit that it may be 
useful for goods engines. In order to understand why 
this should be the case, we must take into account the 
conditions which prevail in the cylinders of a locomotive 
running at various speeds. The points to he kept in view 
are these:—The object of expanding is to reduce the 
density of the steam exhausting from the cylinder. We 
need not trouble our heads here with thermodynamics. 
It is enough to put the facts into the simplest possible 
language. The*second point is that, other things being 
equal, the density of the exhaust steam depends on the 
speed at which the -engine is running. This is not 
necessarily true of marine or stationary engines. It 
is true of 95 per cent. of the locomotives in the world. 
Let us take the case of an 18in. cylinder, 26in. stroke, 
the volume swept out by the piston per stroke will be 
6630 cubic inches, or 3°83 cubic feet. If the pressure 
when the exhaust port opens is 100 1b., then something 
like three cubic feet of steam at that density will be blown 
into the air; allowing that the exhaust opens, as it does, 
before the piston reaches the end of the stroke. If, now, 
the pressure is only 20 lb., then the waste is represented, 
as before, by 3 cubic feet, but only of 20 lb. pressure, and 
the waste will be ceteris paribus only one-fifth of the 
first-named waste. Those who choose-to--pursue the 
subject into its finer ramifications can easily calculate 
how much available work is in each of the quantities of 
steam named. It suffices for our purpose to show that 
the lower the pressure at the moment the_exhaust valve 
opens the less is the waste of steam. Repeating what we 
have said above, the ultimate end of expansion is the 
reduction of the amount of available energy in the 
exhaust steam, and in the main the result will be in 
practice the same, no matter how the reduction is brought 
about. 

Let us surpose that the pressure in the large cylinder 
of a compound engine when the exhaust port opens is 
15lb. above the atmosphere. If, now, it can be shown 





that the exhaust pressure in asimple engine is no greater, 
then are the two engines, so far, on an equality. The 
statement requires, we admit, certain qualifications, but 
these are not sufficiently important to affect the main 
argument, which is simply that so long as the initial and 
terminal pressures are the same in a cylinder the econo- 
mical efficiency will be about the same. 

Now, in a compound engine the initial and terminal 
pressures are, or may be made by the use of separate 
valve gear, to a considerable extent independent of the 
speed. Not so with the simple engine. Do what we may, 
the terminal pressure must be small if speed is high. The 
slide valve engine with a link motion must wire-draw at 
high speeds. It is useless to advance the reversing lever. 
The steam cannot get through. the small] tortuous ports 
and passages fast enough to keep up the pressure, and 
thus we find that, so to speak, we must expand the steam 
through a large range whether we like it or not. The 
broad result is, of course, that the ordinary slide valve 
engine running fast uses steam under much the same 
conditions as a compound engine. 

We have referred above to certain qualifications of the 
argument; the principal one is, of course, that the reduc- 
tion of pressure by wire-drawing is not so economical as 
its reduction by direct expansion. This is quite true. 
But under ordinary working conditions, it must be 
remembered that the drop in pressure is only partially 
due to wire-drawing. At high speeds the engines are 
always linked up, and expansion and wire-drawing go 
hand in hand. Here, then, we have a sufficient reason 
why the compound engine should not be better than the 
simple engine at high velocities. 

But this argument is quite independent of wire-draw- 
ing. We are dealing, of course, with things as they are, 
and not as they might tke. We reprint here from Taz 
ENGINEER of November 3rd, 1905, two diagrams, taken 
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from a locomotive on the Great Southern and Western 
Railway of Ireland, fitted with Marshall’s valve gear. 
It will be seen that wire-drawing has been reduced 
to small proportions, and the conditions assimilate 
distantly in some respects to that prevailing in a Corliss 
engine. But at high speeds the engine is linked up, and 
the cut-off takes place at about 15 per cent. of the stroke. 
The ratio of expansion is roughly about six toone. The 
steam drops to atmospheric pressure at the end of the 
stroke. What better result could be secured by com- 
pounding? Contrast this with the fatter diagram. It 
will be seen that the exhaust port opened when there 
was still a considerable pressure in the cylinder. In so 
far, the steam was used to much less advantage. 

When we come to deal with slow-moving locomotives 
we find that in practice the exhaust pressure is always 
high. This is because the loads to be hauled require a 
great torque on the crank axle, and this with simple 
engines involves a high average cylinder _ pressure, 
simply because there is not enough cylinder capacity to 
secure the required torque with a low average pressure. 
Here the compound system asserts itself. It provides 
the required capacity without involving the presence of 
the excessive stresses to which we have referred above. 
It is for this reason that compound goods engines 
ought to prove more economical than compound express, 
passenger engines. 

But there is another deduction to be drawn from the 
facts.’ We have two scts of conditions. First, very high 
speeds. and a low torque; secondly, slow speeds and 
a heavy torque. But in }»:actical working no hard-and-fast 
line of demarcation can be drawn. There are certain 
conditions under which the express engine will assimilate 
with the goods engine and vice versé, If an express 
locomotive does much of its work up hill, then compound- 
ing may be of service. Thus that portion of the Midland 
running through the Peak forest, or of the Great Western 
in Cornwall and Devonshite, where heavy climbing is 
done, might, perhaps, be worked much more economically 
by compound than by simple engines. In this way may 
be explained the different opinions expressed ; and, indeed, 
the different results obtained by different railway engi- 
neers. It will, we think, be found that the shape of average 
diagrams taken from the en;iues constituting any par- 
ticular link or group will settle whether compounding is 
or is not likely to be of service. But the proposition is, 
like all others connected with railway traflic, subject to 
modification as regards its accuracy by factors which we 
have not yet touched on. 

What a railway company pays for is not indicated 
horse-power but draw-bar pull; or, in other words, brake 
and not indicated horse-power. It is obviously possible 
for a simple engine to burn more coal per indicated horse~ 
power and less per brake horse-power than a compound 
engine. It is, to say the least, improbable that the 
converse of this proposition can usually hold good 
Again, it is known that the wear and tear of boilers 
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catrying pressures of 200 1b. and over is very costly; but 
these pressures are essential to the fuel economy of the 
compound system. Then there is the first cost of the 
engine, the dead weight, its effect on the permanent way, 
and so on, to be kept in mind. It follows that when we 
hear ofa saving of 12 per cent. or so being secured on the 
coal bill that we must not regard this as of necessity a 
net gain. When a locomotive superintendent contem- 
plates the introduction of the compound system on his 
line, he will do well to consider with great care the 
characteristics of his road and his traffic as compared with 
that of, say, a French, Italian, or American line, where 
compounding has been adopted with advantage. It is 
easy enough to understand that while compounding 
might pay very well indeed on Shap incline, it would 
not pay at all between Paddington and Swindon. With 
trains scheduled at 54 miles an hour it might be 
useless, while it would be a good investment for heavy 
traffic worked at 30 miles an hour. All the available 
evidence goes to show, we hold, that so far from the 
compound locomotive being essentially good under any 
and al] conditions, it is really a highly specialised 
machine, which can only be employed to advantage 
urider fairly narrow conditions ; and arguments based on 
results obtained in other countries have no validity here, 
except just in so far as the conditions under which the 
locomotives work are alike. Because Mr. Von Glehn’s 
engines have done great things on French railways, it 
does not follow that they will be equally successful on the 
Great Western. 

In conclusion, a little may be said with advantage as 
to the results obtained by the Chicago Test Committee, 
to which we have already referred in a previous issue. 
The following are among the conclusions arrived at by 
the Test Committee :— 

1. The coal consumption per dynamometer horse-power per 
hour for the simple freight locomotives tested is at low speeds not 
less than 3-5 lb. or more than 4-5 lb., the values varying with the 
running conditions. At the highest speeds covered by the tests 
the coal consumption for the simple locomotives increased to more 
than 5 Ib. 

2. The coal consumption per dynamometer horse-power for the 
four compound freight locomotives tested is for low speeds 
between 2-0 lb. and 3-7 1b. Results at higher speeds were only 
obtained from a two-cylindsr compound, the efficiency of which 
under all conditions is shown to be very high. The coal consump- 
tion per dynamometer horse-power for this locomotive at the 
higher speeds increases from 3-2 lb. to 3-6 lb. 

3. The coal consumption per dynamometer horse-power hour for 
the four compound pamenger locomotives tested varies from 
2-2 lb, to more than 5 !b. per hour, depending on the running con- 

- ditions. In the case of all these locomotives the consumption 
increases rapidly as the speed is increased. 

4. A comparison of the performance of the compound freight 
locomotives with that of the simple freight locomotives is very 
favourable to the compounds. For a given amount of power at 
the draw-bar the poorest compound shows a saving in coal over 
the best simple, which will average above 10 per cent., while the 
best compound shows a saving over the poorest simple which is 
not far from 40 per cent. Jt should be remembered, however, that 
the conditions of the tests which provide for the continuous opera- 
tion of the locomotives being constant s, and load throughout the 
period covered by observations are all favourable to the compound. 

The italics are ours. In some respects these conclu- 
sions bear out our arguments, but to others they have 
little application, because a factor is introduced about 
which we have said nothing, namely, the evaporative 
efficiency of the boilers. This always fell off as the 
demand for steam increased. Thus, in the simple con- 
solidation engines, the efficiency of the boiler fell from 
78°93 per cent. to 45°37 per cent., or from 9°61 lb. of 
steam per lb. of coal, to 6°17 1b. The boiler efficiency 
of a Baldwin compound fell from 78°43 per cent. to 44°05 
per cent., or from 12°96 lb. per pound of combustible 
to 7°65 Ib. It will be seen that the figures in the quota- 
tion above fefer to coal per horse-power, and not to 
steam, which is quite a different thing. 

Going a little into detail, we find that with a standard 
freight simple locomotive on the Pennsylvania Railway 
with cylinders 22in. diameter by 28in. stroke, and 4ft. Sin. 
drivers, Stephenson link motion and Richardson’s balanced 
slide valves, at a nominal cut-off of 30 per cent., the 
mean effective cylinder pressure was 106°34 Ib., 92°42 ]b., 
76°75 lb., and 57°09 Ib. at 40, 80, 120, and 160 revolutions 
per minute; figures which support our statement that, as 
the speed augments, the cut-off remaining the same, the 
pressure must fall. The lowest consumption was 29 lb. of 
steam per dynamometer horse-power per hour, at 120 
revolutions per minute and 35 per cent. admission. We 
have said above that the power wasted in friction or other 
internal resistances may more than countervail a saving 
effected in steam per indicated horse-power. With this 
engine the internal resistance was for speeds of 40, 80, 
120 and 160 revolutions per minute, 83°1, 132-5, 187°2, 
and 224-2 horse-power. 

With a two-cylinder compound the minimum fuel con- 
sumption was 2°14]b., and the maximum 3°61 lb. per 
dynamometer horse-power, and the lowest steam con- 
sumption 21lb. per dynamometer horse-power per hour, 
at a speed of 80 revolutions and a high pressure cut-off of 
52°8 per cent. The internal resistance varied between 
31 horse-power and 176°79 horse-power, according to tbe 
speed. But the influence of lubrication, good and bad, 
must not be overlooked. 

We have only space to give a few figures concerning 
the De Glehn compound “ Atlantic” engine tested. . The 
general tendency was for the coal per dynamometer horse- 
power to increase with the speed. The minimum was 
2°191b. and the maximum 5°48l]b. per hour. We may 
compare these figures with those for the simple consolida- 
tion engine, which are 3°54lb. for the minimum and 
6°481b. for the maximum, showing that at certain speeds 
the simple engine will beat the best compound engine. 

We cannot conclude in more appropriate words than 
those which follow. They will be found on page 704 of 
the book from which we have quoted :—“ Particularly 
significant is the high economy which attends the action 
of the simple locomotive over a wide range of action for 
all speeds and cut-offs commonly employed upon the road, 
the variation in cylinder performance falling between the 
limits of 28°4]b, and 28°3]b. per indicated horse-power 





per hour.” For compound freight engines the average 
minimum was 20°26lb. and the average maximum 
25°31 1b. 

Perhaps a word of caution and qualification may be 
advisable. The conditions under which locomotives are 
tried in the testing house are essentially different in some 
respects from those obtaining on the road. The Com- 
mittee have, it will be seen, not overlooked this. On the 
road the working factors vary continually with the resist- 
ance to be overcome. Test-house results are valuable as 
far as they go. But they do not cover the whole ground. | 





| 
TRANSIT FACILITIES IN NEW YORK. | 

No. IV.* 

THE next work to be noticed is that being done by the | 
Hudson companies. The scheme will be gathered from | 
a study of Fig. 17. On the New Jersey side there will be | 
a connection with the existing main line of the Pennsyl- | 
vania Railway, which will pass by tunnels under Jersey | 
City, and thence under the Hudson River, to a terminus 
in the “down-town,” portion of New,York’City. At Jersey 
City there will be, as shown, an extensive arrangement of 
connections, all in tunnels, whereby the Pennsylvania ; 
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Jersey arrive from, and depart for, all parts, This 
corporation controls all the surface cars in New J ersey 
and the ramifications extend as far as Philadelphia, 
Passengers arriving by train or tramcar or by foot, will 
then be able to go down and up-town by the existing 
ferries or by the new tunnels. In the future there wil] 
probably be an extension of the tunnel service so as to 
join up the Central Railway of New Jersey. 

The history of this undertaking is very interesting, 
The northern tunnels are part of a very old scheme. Ag 
long ago as 1874 a company was formed to make this 
connection, but it was not until 1880 that it was com. 
menced, and during that and the two following years 
nearly 2000ft. of the northern of the twin tunnels of thig 
scheme and about 550ft. of the southern tube were con. 
structed when the work was stopped on account of lack 
of funds. In 1890 it was resumed, only to be again sus. 
pended for the same reason after another 1900ft. of the 
northern tunnel had been driven. In 1902 the New 
York and Jersey Railway was incorporated to complete 
the work. A year later the Hudson and Manhattan 
Railway Company was formed to construct a railway 
between the Pennsylvania ferry on the New Jersey side 
and the point in New York City shown in Fig.17. These 
two companies—the New York and Jersey and the 
Hudson and Manhattan—were subsequently amalga- 


| mated, as the Hudson companies for construction pur- 


poses and, possibly, later they will operate the two lines 
as one company. 

The application for 
Rapid Transit Railro 


wers came before the Board of 
Commissioners originally for the 


| terminus for the New York and Jersey Company, who sub- 
| sequently asked for further powers for the northern and 
| eastern extension. 
| lines was objected to by the authorities, as it was con- 
| sidered possible that at some future time the city might 


A perpetual grant for the subway 


wish to have such means of rapid transit in its own pos- 
session or, at least, more under itscontrol. It was there- 
fore, agreed that the powers should be granted on the con- 


| dition that the city might purchase the line on payment to 
the railway company of the estimated value of the exten- 
| sion, exclusive of the value of the franchise, as it is called 


in America ; the value in no case, however, to be more than 
the original cost of construction. In order to ascertain 
the cost of construction it was determined that the plans 
and specification should be subject to the approval of the 
Rapid Transit Board; that the Board should have a right 
to inspect the work and to see the books, contracts, and 
papers of the railway company, and that as soon as the 


| work was completed a statement of the cost should be 


Fig. 15—CROSS SECTION OF TUNNEL 


Erie, and Delaware, Lackawanna and Western stations are | 
served. Between the two latter stations there will com- 

mence another set of tunnels forming communication with | 
the up-town portion of the city. These tunnels will emerge 
from under the river at Christopher-street, and will be 
continued as subways up to the junction of Christopher- 
street, Greenwich-avenue, Sixth-avenue and Ninth-street. 
At this point the line will turn northwards and be con- 
tinued under Sixth-avenue up to Herald-square, where 
the Sixth-avenue crosses Broadway, and near to the new | 
terminal station of the Pennsylvania Company. From 
the junction of Christopher-street and Sixth-avenue there 
will be two lines running in an eastward direction up to the 
Astor-place station of the Interborough Railway (the | 
Subway). The cars that pass under the southern of these | 
pairs of tunnels will start from Newark on the Pennsy]- | 
vania Railroad, which is the station at which all trains 


| 
| 


Fig. 16—-CURVE IN THE 


from and to New York will stop, as there the steam and | 
electric locomotives will be exchanged—that is, of course, | 
when the new terminal in New York isopened. Thecars 

will leave the open about three-quarters of a mile from the | 
Pennsylvania terminal in New Jersey, and travel thence in | 
tunnel. The cars that pass through the northern tunnels will 
start from the Pennsylvania Pier or from the Erie or Dela- | 
ware, Lackawanna and Western, at each of which points | 
the tramcars of the Public Service Corporation of New 
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* No. 111. appeared February ]5th. 


ascertained and filed with the city. thus fixing the 
maximum price to be paid. If permanent additions to 
the road should be subsequently constructed, the same 
course was to be pursued. It was further agreed that 
such purchase should not be made for twenty-five years 
from the time of opening. 

The railway company applied later for powers to 


| construct the eastern extension from Sixth-avenue, along 


Ninth-street to Third-avenue. The Rapid Transit Com- 


| missioners considered that this line should extend up to 
| the Second-avenue, but it was eventually agreed that the 
| road should be made up to the Fourth-avenue, where a 


foot subway was to be made to the Astor-place station 
of the Interborough Railway, and that it was to be 


| extended to the Second-avenue should the Board so 


require, provided notice was given at any time before 
the line was completed up to the Fourth-avenue. 

The Commissioners made it a requirement that the 
railways should be worked by electricity or some other 
power not involving combustion in the tunnel; that they 


WEST BOUND TUNNEL 


were not to carry merely local traffic unless with the 
approval of the Board and of the Board of Aldermen and 
the Mayor, and for such additional payments to the city 
as they should prescribe; the Tunnel Company not to 
oppose—but, on the request of the Board, to consent to— 
the construction of any rapid transit railroad over, along, 
or under any streets occupied by the Tunnel Company 
and not involving actual interference with it; and that 
the subway under Christopher and Ninth-streets should be 
at.a considerable depth. By building these at such a depth 
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as would leave 20ft. clear between the top of the tunnel and 


The Board laid great stress on the insertion of the 


the street surface, any north and south subways that | following provisions in the franchise :—“ In case at any 
might be built in the future could be passed over the pro- | time, in the opinion of the Board, the Tunnel Company 


ged structure. 


shall fail to carry out the foregoing provisions, in any 


It was in May, 1903, that the Hudson and Manhattan | proceedings whith may be instituted by any proper 


Jersey side. In order to remove the danger of these, the 
roads have been arranged so that they cross one above 
the other. That is to say, the parallel tubes have been 
brought into vertical relation, and the tracks to the ferry 
stations cross above those from those stations. This has 


Company applied for powers for its railway, which | authority to compel a compliance therewith, the burden | necessitated some clever engineering, and there have been 
of proof shall be upon the Tunnel Company to show that | constructed large caissons, 105ft. long and varying in 
4 Track Subway | it is discharging the duties and obligations imposed by | width from 45ft. to 20ft., which have been sunk 85ft. to 
ied ia OE | this section.” This was added in order that if, and where, | solid rock. They have been constructed of reinforced 

4 Track Subway ‘~==| | there should be any controversy whether the holder of | concrete, and contain the upper and lower tunnel cham- 

2 ” the franchise performed its full duties to the public, the | bers for the outbound and inbound tracks. At the 
| public should have the advantage of devolving the burden | Pennsylvania ferry station there has been no need for 
any artificial structure, as the tunnels have been made in 
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of proof upon the holder of the franchise. 
Each set of tunnels—the New York and Jersey and the 
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Fig. 17—NEW RAILWAYS IN NEW YORK 


| Hudson and Manhattan—will consist of twin tunnels, 
}each 15ft. 3in. diameter and about 5006ft. in length. 


They will be equipped with third rails, and the cars will 


| be fitted with the Sprague-Genera] Electric multiple unit. 


In Fig. 15 is a drawing showing the internal dimensions | 
of one of the tubes, and in Figs. 22 and 23, page 214, are | 


| outside and inside views of an air lock. As it is our pur- | 


in New Jersey, at a depth of 85ft., has been constructed a 
station 150ft. wide and, with the approaches, about 1000ft. 
in length. This is practically completed. 

The down-town terminal in New York will be in 
Church-street, and will be bounded on the north by 
Fulton-street, and on the south by Cortland-street. The 
subway to Fulton-street station on the Subway will be 


were granted under very similar conditions. It was | pose to describe more in detail the construction of the | along Dey-street, which is between Cortland-street and 


further required to construct and maintain a foot subway | Pennsylvania tunnels under the Hudson, which work has | Fulton-street. The station will have five platform roads, 
from the terminal to the Fulton-street station of the| been done under the supervision of the same chief | and above it will be erected a building, twenty-two stories 
Interborough Railway. This could only be built by con- | engineer—Mr. Charles M. Jacobs—it is inadvisable to | high, which will be let off as offices, of which there will be 
struction under some streets, and therefore the Board | say more respecting these other tunnels. The New York | no less than 4000. The building will thus be three times 
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Fig. 18—SECTION OF RAILWAY UNDER SIXTH AVENUE Fig. 19—STATION ON THE NEW YORK AND NEW JERSEY RAILWAY 


required that, in case any municipal necessity should | and Jersey tunnels are completed, and the Hudson 
arise, then, upon the requirement of the Board or city, | tunnels for 3500ft. The latter are being forced through 
the location under the streets of such passenger subway | mud, which is pushed aside. 


should be changed, or, if necessary, should be entireiy | ' 
| the junctions of the connections to each pier on the New 


closed and surrendered. 


There will necessarily ke some crossing of tracks at 


larger than any existing office building in New York, and 
it will house 20,000 people. Along Church-street it will 
be 400ft. in length, and will be 180ft. wide. As the lower 
floors will be below both ground and§ water level the 
whole area has been enclosed in a monolithic? foundation, 
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a wall of concrete having been constructed 78ft. in height 
and in maximum thickness. The office buildings 
above the station itself will be carried up as two separate 
structures. 

The trains will, in the rush hours, consist of eight cars, 
each holding fifty people, and will be run on a 1} minute 
headway. The trains will ‘enter the Church-street ter- 
minal on the south side, and leave on the north, and 
passengers will be discharged on one side of the train and 
loaded on the other. End and centre doors will be pro- 
vided on the cars. 

Fig. 18 represents the section of the railway under 
Sixth-avenue. ~ It is self-explanatory, so more need not 
be said about it. In -Fig. 19 appear details of one of the 
stations on the New York and Jersey Railway, and in 
Fig. 20, page 214, is a view of the roof of the same 
station during construction ; whilst in Fig. 21, page 214, 
is a view of the construction of another station. 

The New York and Jersey tunnel under the Hudson 
River comes into New York at Morton-street, and at 
once curves to go under Greenwich-street, which is 
practically at right angles to Morton-street. In Fig. 16 
is seen a sharp curve in the west-bound tunnel—that 
nearer the river. The curve is at a radius of 150ft., and 
the other tunnel going around the same street is at a 
radius of 168ft. at the outer circle. Mr. Jacobs says that 
these are the sharpest curves yet constructed with a 17ft. 
shield through -sand and gravel, without causing any 
damage to property, the street railway lines, or to the 
houses above. 

The next great work to be noticed is the entrance of 
the Pennsylvania Railway into New York City. One 
reason for our giving such full details of the powers of 
the Rapid Transit Board was to show how it both aided 
and hindered the carrying out of this stupendous work, 
which will cost about fourteen ,million pounds sterling. 
When the Pennsylvania Company wished to construct 
its new terminal it saw that it would be more to 
its interest to have to deal with the Rapid Transit 
Board than with the Board of Aldermen. We need 
hardly explain why, as the nature of New York politics 
is well known. There was, however, a difficulty, inas- 
much as the Rapid Transit Act could not apply to the 
Pennsylvania Railway. It gave authority to the Board 
“upon application of any railway company owning or 
actually operating a railroad, wholly or in part, within the 
limits of the city, to fix and determine the route or 
routes, kc.” The purpose of this section was to give 
the Board power and authority to extend the existing 
lines of transit, such as the elevated railways. The Act, 
however, was deficient in granting the Board any powers 
to deal with corporations not owning or operating lines 
within the limits of the city. 

Consequently the Rapid Transit Act was amended, and 
it now reads as follows :—‘‘ The said Board of Rapid Tran- 
sit Railway Commissioners may also from time to time, 
as in this section hereinafter provided, grant a right or 
rights, franchise or franchises, or enter into a contract or 
contracts upon application to said Board of any railroad 
corporation owning or operating a railroad, wholly or in 
part, within the limits ofthe city in which the said Board 
has power to act, or of any railroad corporation now or 
hereinafter incorporated, and for the purpose so declared 
in its articles of association of constructing and operating 
a tunnel, railroad, or railroads, in the said city to be con- 
nected with any railroad or railroads within the State of 
New York or any adjoining State, and thereby forming a 
continuous line for the carriage of passengers or property 
between a point or points within and a point or points 
without the said city.” It was under this amended Act 
that the New York and Jersey and the Hudson and 
Manhattan schemes were sanctioned. 

Under the authority thus afforded, the Pennsylvania 
Railroad Company, through a sub-corporation organised 
for this purpose known as the Pennsylvania, New York, 
and Long Island Railroad Company, made an application 
for a line. After due time the application was granted, but 
not without the Board of Aldermen vainly endeavouring 
to insert certain provisions dealing with the hours of 
labour and rates of payment to workmen and endeavour- 
ing to enforce a claim prohibiting any extension of time 
in case of strikes. 

The Pennsylvania Railroad embraces in its system east 
and west of Pittsburg over 10,500 miles of railway 
extending from the Mississippi River and points on the 
Great Lakes, in the west, to the cities of Washington. 
Baltimore, Philadelphia, and New York on the Atlantic 
coast. Its rail system now terminates at Jersey City, 
opposite New York City, and its passengers to the latter 
city are delivered by ferries. The passenger traffic is 
conveyed by four lines of ferries, two in the lower, or 
busiest section of New York, and another plying to 
Twenty-third-street, near the shopping centre; whilst 
the fourth line serves Brooklyn and Long Island. There 
is another ferry line which is used for through traffic 
to Boston and points in New England, whereby passenger 
cars are conveyed around the city by crossing the North 
River and up the East River to Harlem River Station, 
where connection is made with the New York, New 
Haven, and Hartford Railway. Two through trains 
daily between Washington, Baltimore, Philadelphia, and 
Boston pass this way. The cars carrying freight traffic 
are taken on floats to various piers in the city, and 
those for New England are conveyed to Harlem River 
Station similarly to the passenger cars. 

All this is very inconvenient to patrons of the Penn- 
sylvania, and places that company at a disadvantage 
with its competitors for tratfic to the West—the 
New York Central—whose station is in New York City, 
and easy of access. The necessity for extending its rail 
system into New York City and establishing a terminal 
station therein was explained to the shareholders by the 
late Mr. Cassatt, in the annual report for 1901, as 
follows :—“ The Board have long felt that your interests, 
as well as the convenience of the public, require the 
extension of your line into New York, and the establish- 
ment of a centrally located passenger station in that city, 





through which the inconvenience and delays of the trans- 
fer of ferry will be avoided. Various means of accomplishing 
this result have at different times been considered..’ The 
great cost of a bridge excluded that plan, unless all the 
railroad companies whose lines terminate on the west 
bank of the Hudson River would join in the undertaking. 
Efforts were made to bring this about, and your Board 
offered to co-operate with the other companies to that 
end, but the project failed to receive the necessary 
support. The alternative was the construction of a 
tunnel line, but the difficulties incident to the opera- 
tion by steam of a tunnel at the depth and with the 
gradients required by the typographical conditions seemed 
to make that method almost, if not quite, impossible. 
Meanwhile, however, the successful operation of a number 
of tunnels in different parts of the world by electric 
power, notably the perfect working of the Orleans Rail- 
way extension in Paris, indicated that a satisfactory solu- 
tion of the problem might be found in the construction 
of a line, to be operated by electricity, under the Hudson 
River to a terminal station in New York, and thence 
under the East River to a connection with the Long 
Island Railway, the tunnels to be of such dimensions as 
to admit of the passage of your standard trains and 
electric motors to furnish the power for the transfer of 
trains through the tunnels. This plan has a great advan- 
tage over a bridge in that it provides a direct connection 
between your system west of the river and the Long 
Island Railway, and gives to that road also the benefit of 
a terminal station in New York.” It should here be 
stated that whilst the Long Island Railway is an 
independent company, it is controlled by Pennsylvania 
interests. 

To understand what is to be achieved by the accom- 
plishment of this great undertaking, it is advisable to 
follow the maps given in Figs. 1—again reproduced— 
and 17. The present passenger terminus in New Jersey 
is marked on Fig. 17. Freight traffic is dealt with at 
Greenville, south of this point, where a large pier and 
freight yard has been constructed. Thence it will be 
conveyed in floats for a distance of 24 miles across the 
Upper Bay to Bay Ridge, a point five miles south of 
Brooklyn Bridge, and on the Long Island Railway, 
whence it will be distributed. The cars for New England, 
instead of being sent by water up the East River, will 
pass inland over the Long Island Railway until they join 
the New York connecting line—shown dotted in Fig. 1— 
and passing thereon, will arrive at the Harlem River 
terminal of the New York, New Haven, and Hartford 
Railway. 

The extension for the new terminus in New York 
commences about one mile east of Newark, and will be 
carried in the open and overhead—to avoid grade cross- 
ings—for 4} miles in a north-easterly direction to West 
Hoboken. Two single-track tunnels are _ being 
constructed there in the rock under Bergen Hill, 
West Hoboken, and Weehawken to Weehawken shaft, a 
distance of 1} miles. The line will then pass under the 
Hudson River in two single-track tunnels, iron lined, 
and supported on screw piles. The distance from 
Weehawken shaft on the New Jersey side to Manhattan 
shaft on the New York side is one mile. Across Man- 
hattan Island, under Thirty-second-street and Thirty- 
third-street, there will be two double-track tunnels which 
will pass into four single-track tunnels under the East 
River, with shafts on each side of the river. It will then 
join the Long Island Railway, and there will be a connec- 
tion with the New York connecting line already referred 
to. This will afford the through service between the 
Pennsylvania line and the New York, New Haven, and 
Hartford Railway for passenger trains, and will lead toa 
greater exchange of traffic, as at the present time there 
are only two through trains, and these are conveyed by 
water across New- York Bay and up the East River to 
Harlem River Station. 

As the works of the extension are situated in two States, 
it was necessary to form two corporations. The first, 
under the laws of New Jersey, was the Pennsylvania, 
New Jersey, and New York Railway Company, and the 
other, under the Jaws of New York, the Pennsylvania, 
New York, and Long Island Railway Company. The 
length of line owned by the former is about six miles and 
of the latter five miles. 

The engineering and architectural features are sub- 
divided in accordance with the character of the work, 
the whole project being under the general direction of 
the management of the Pennsylvania Railway Company. 
The tunnel work proper is divided into two parts—the 
Hudson River division being under the direct charge of 
Mr. Charles M. Jacobs, chief engineer, and the Hast 
River under Mr. Alfred Noble, chief engineer. The 
general railroad facilities and the electrical and mechanical 
features of the railroad and terminal are under the charge 
of Mr. George Gibbs, Chief Engineer of Electric Traction. 
These ‘three officials, together with Brigadier-General 
Charles W. Raymond, chairman, consitute a Board of 
Engineers, to whom the general engineering features of 
the whole plan are confided. In addition, Advisory 
Committees, consisting of officers of the road, have been 
appointed to work out the special problems relating to the 
required railway facilities, and decide upon the adequacy 
of the operating features as developed by the labours of 
the various departmental bodies. 

The tunnels under the East River are being con- 
structed by S. Pearson and Son, Incorporated, of 
Westminster and New York; those through Man- 
hattan Island by the United Engineering and Con 
tracting Company; and those under -the Hudson 
River by the O’Rourke Engineering Construction Com- 
pany. Westinghouse, Church, Kerr and Co. are the 
engineers and contractors for the electrical and mechani- 
cal engineering; and Messrs. McKim, Mead and White 
are the architects for the buildings of the terminus in 
New York City. 

It should have been stated in the last article, when 
describing the electrification of the New York Central, 
that the first section of the New York, New Haven, and 





Hartford portion that has been electrified ig for the 
twenty-two miles from the junction at Woodlawn to 
Stamford. This is a-four-track road, and the line is tg 
be operated by the overhead alternating current system 
The power station at Cos Cob is pose completed. It 
will contain three turbo-generators so wound as to supply 
either single-phase or three-phase current. Costly lattice 
structures have been pl across the lines, at intervals 
of 300ft., and 25ft. above rail level, for carrying the 
trolley line, to which current will be supplied at 
pressure of 11,000 volts. These lattice structures consist 
of a pair of posts and an overhead girder, upon which 
are fixed heavy porcelain insulators, to which are attached 
tin. steel cables, forming a catenary from which the 
trolley wire is suspended. Each locomotive is provided 
with a pair of transformers to step down the current to 
working pressure, and it collects the current from the 
trolley line by means of a pair of pantograph type bow 
trolleys. Eight collecting shoes are wugellel for service 
when running over the New York Central, where the 
third rail is used. 








ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 


THis Commission resumed their sittings at the Westininster 
Palace Hotel on Tuesday and Wednesday, the 26th and 27th ult., 
and will take important evidence on each Tuesday and Wednesday 
following until the 20th inst. Evidence was taken :— 

On Tuesday, February 26th—On Traction and Engineering : Mr, 
Dunell, Prof. Marchant, D.Sc., and Mr. Middleton, M. Inst. (|. 5. 

And on Wednesday, 27th—On Engineering : Mr. Wells, M. Inst, 
C.E., Mr. Perman. 

Evidence will be taken on :— 

Tuesday, March 5th—London and North-Western Railway Com- 

ny, Birmingham and Shropshire Union Canals: Sir Frederick 

arrison, Mr. Jebb, M. Inst. C.E., Mr. Macpherson. 

Wednesday, 6th—Great Western Railway Company: Mr, 
Rendell, Mr. Grierson. 

Tuesday, 12th—Midland Railway Company. 

Wednesday, 13th — Great Northern Railway Company: Mr. 
Bury. 

- ey 19th—Birmingham and Liverpool: Mr. Kenrick, \r, 
Wright, Mr. Taylor, Mr. Shepherd, Mr. Cooper. 

Wednesday, 20th—Iron Trade: Mr. Jeans. 








THE Society OF Motor OMNIBUS ENGINEERS.—The adjourned 
discussion upon Mr. W. Worby Beaumont’s paper, entitled ‘‘ The 
Evolution of the Motor Omnibus, and a Forecast of its Ultimate 
Lines of Development,” will take place at the Hotel Cecil— 
banqueting-rooms entrance—at eight o’clock on Monday, March 
4th. 


THe ENGINEERING Society: East Lonpon COoLLeGe.—On 
February 20th a paper was read before this Society, entitled 
‘¢ Buttressed Masonry Dams,” by Mr. M. I. Ormsby, A.R.C.S., 
M. Inst. C.E.I. The author dealt with both mathematical and 
experimental methods of determining the stresses in buttressed 
dams, and the most economical proportions thereof. A short 
discussion followed. 


150-ToN CRANE AT Erswick.—In the description of the 150-ton 
crane at Elswick that was given in our last issue it was made to 
appear that the crane moves bodily. This is, of course, not so, 
The crane is built on a solid foundation, and only the jib swings 
round to convey the thing lifted from the shop alongside to its 
destined position. As the whole crane weighs about 1100 tons, 
movement of it is practically out of the question. 


NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The fourth general meeting of the session will be held 
in the lecture theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening (Friday), 
March Ist, 1907, at 7.30 p.m. The discussion on Mr. J. Denholm 
Young’s paper on “‘The Training of Cadets for the Mercantile 
Marine” will be concluded. Mr. Young will reply. The discus- 
sion on Mr. F. H. Alexander’s paper on a ‘‘ Suggested Method for 
Experiments on the Wind Resistance of Ships” will be resumed. 
Paper on ‘‘ The i, renee of Electricity to the Driving of Pump- 
ing Machinery for Pontoons and Graving Docks,” by Mr. W. U. 
Mountain. (Lantern illustrations.) 


BRITISH CORPORATION REGISTRY OF SHIPPING.—The seventeenth 
annual meeting of this Registry was held at the head office, 
Glasgow, on the 20th ult., Mr. Francis Henderson, chairman, pre- 
siding. Prior to entering upon his address the chairman made 
the proposal—which was heartily agreed to—that on the occasion 
of Mr. Archibald Denny, of William Denny and Brothers, of 
Dumbarton, resigning the position of chairman of the Technical 
Committee, which he had held from the start of the Association, 
the members should place on record their high appreciation of his 
services, especially during the earlier years of the Registry, and 
their unanimous opinion that much of the success which had now 
been attained was attributable to the untiring energy and devotion 
he had freely bestowed in order to establish the Registry on a 
broad and sure foundation. From Mr. Henderson’s address, 
afterwards delivered, it appeared that during the past year the 
output of vessels classed with the Corporation had been consid+r- 
ably in excess of the average of previous years, but owing to the 
loss of fully two months of productive work through the strikes 
on the Clyde and East Coast, the tonnage was not quite equal to 
that of 1905, their record year. The present position showed an 
advance even on the improved position of twelve months ago, as 
there was not only an increase upon the quarter of a million tons 
of work then in hand, but the tonnage represented a larger 
number of vessels to be constructed and a greater variety of 
ownership than at any previous period in the history of the 
Society. In 1902thenumberof owners who had built or were building 
vessels to the Corporation specification was 97, while now it was 158. 
A large proportion of the-work on hand consisted of more or less 
special types of vessels. Of recent years especially this Society 
had shown keen sympathy with the development of special types 
of vessels to suit particular trades or to meet the incessant demand 
of the modern shipowner for the most efficient and most economical 
vessel it was possible to construct. The increase in the volume of 
work, and the rapidity of output, had necessitated considerable 
increases to the staff, and the total number of their surveyors at 
home and abroad was now 125. It had been found necessary to 
open an office in Newcastle, and the advantage of having a 
qualified inspector of forgings in the Clyde district had suggested 
the appointment of & similar inspector at Sunderland for the North- 
East Coast. The new freeboard tables had brought great pressure 
upon the staff of surveyors, but demands had been readily met, 
and the number of vessels to which freeboards had been assigned 
by them up to the end of 1906 —— approximately 
2,140,000 tons. Mr. Henry M. Napier afterwards reported on the 
work of the Technical Committee, and Mr. W. F. G. Anderson— 
Anchor Line—congratulated the members on the continued pros 
perity of the Corporation, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 


APPRENTICESHIP AND THE TRAINING OF ENGINEERS. 


Sir,—I was very interested in reading the article in this week’s 
ENGINEER with regard to the apprentice system at Messrs, Clayton 
and Shuttleworth’s works, more particularly as it has given me a 
chance of opening up still another view on the subject. Without 
doubt much has been written about it, but, as what I wish to say 
deals more particularly with the careers of the young fellows after 
their probation period is safely over, perhaps my remarks may not 
be altogether worn thread with constant repetition. 

‘be impression I have received so far is that whatever may be 
the result of any particular system of training, the generality of 
masters ing rers, chief draughtsmen, foremen, and the 
like, for these are the persons the young men have to deal with, or 
be dealt by—do not particularly desire or ask for young men who 
can think for themselves, and, say, suggest new methods of work- 
ing, new processes and tools, and new forms of system, &c., which, 
in the eyes of the newly-fledged engineer, appear to be better, 
simpler, or cheaper n those in existence ; or, if they do, calmly 
take the credit to themselves. Before going further, I would like 
to say that I firmly believe such is not the case everywhere ; in 
fact, 1 have heard from friends of mine that they have experienced 
very different treatment, and others who sound the same note as I 
do. Of course, I quite understand that a great many of these 
ideas may be worhless from a commercial point of view, and 
perhaps some are good ones which have been discovered years ago, 
but. owing to the inexperience of the young man, he had not yet 
heard of them. Yet out of all this chaff may be found a grain or 
two of a different nature ; something crude, perhaps, but capable, 
with careful handling, of turning into something commercially 








ood. 
. What I contend is that the young man is not given a fair chance. 
Wich all the discussion and new methods that have been adopted 
for the training of the javenile engineer, it is certainly safe to 
assume that some of them are good metal after serving their time ; 
but having put them into a mental forcing house for a few years, 
aud made them sprout with an amazing rapidity, they are thrown 
under what I believe is nothing more or less a mountain of pro- 
fessional jealousy, which cuts off every fruit-bearing shoot, as well 
as all the runners, with a remorseless hand, and leaves but a poor, 
barren, La heat unambitious stick remaining. The wise man in 
authority does, of course, cut off the runners, but lets the others 

row, 

Naturally, some people will say this is absurd, and well they 
may if they have not experienced it, for it strikes me as the most 
assinine policy a man could invent, as it is to his own interest, and 
the firm’s—which makes it doubly his—as well as the originator, 
that the manager should foster good growth. 

Perhaps my own experience will make the matter clearer, 
although. of course, it is likely to be prejudiced in favour of my 
argument. First of all, I might say I did not serve as an ordinary 
apprentice, premium or otherwise, but I spent a period of about 
three or four years in the shops and erecting outside, &c., and 
have had to earn my living right from the start. It was not until 
taking up my second situation in a drawing-office that the trouble 
began. Naturally, | was proud of my own ability, as every young 
fellow is at the age | was then, and, no doubt, it riles older men to 
see the young ones put on airs and strut about looking so wise, but 
at the same time | felt very shy at taking one or two things which 
were simmering in my mind to the manager, for fear they might 
not be a and it took quite a lot of screwing my courage up 
before I did it. He was very nice, butsaid the ideas were no good, 
so | dug away, and took him some more, with the same result. 
What was my surprise, some time afterwards, when he came and 
told me of something new he proposed doing, which was one of 
the things I had suggested. 

The next event took place with another firm. This time I took 
took out a patent for a new process, and, as I thought, interested 
the directors in it, but qwing to my hammering them to settle 
what they were going to do, instead of letting it slide as they 
wished, I got the sack, a month’s salary, and was cleared out in 
half-an-hour, for fear I might see some of the things deemed 
valuable. 

Thirdly, I tried to reduce the office routine of my next firm to 
something like order and save a lot of unnecessary work, besides 
making it more efficient, and I understood I had the manager's 
instructions to do what [ proposed, as he fell in love with the 
scheme at first, and I thought here at last have I come to the 
right ple. However, week after week went by and all my 
reminders and efforts to get the thing in working order were 
blocked at every step—first the yard, then apathy and indifference 
in the office, as though it were really too much trouble to expect 
them to alter things which had existed so long. I spent weeks of 
my own time getting the ;matter shipshape, and apparently to no 
end, and that after such encouragement as I had not looked for. 
As to my present situation, perhaps the best thing is silence. 

That mine may be an isolated case I sincerely hope, but hardly 
think possible. NIL DESPERANDUM. 

February 24th. 





SILT AND SCOUR. 


Sir,—“C. E.,” in a‘ letter published in Tuk ENGINEER of 
November 2nd, 1906, referring to an article on ‘‘Silt and Scour,” 
which appears in your issue of October 19th, 1906, cannot under- 
stand how water can have no weight. It is, perhaps, not scientific 
to say the water has no weight, but if a balloon was of the same 
specific gravity as the surrounding air, it might reasonably be sup- 
posed to have no weight, and in the same way a body of water in 
water may be said to have no weight. Now take what ‘‘C. E.” 
says further on : ‘‘ But it has yet to be proved that in any stream 
with a fall of bed of any given number of inches, . .” It would 
seem that any engineer who talks about bed fall instead of surface 
fall has in bis mind the weight of the water, which necessitates the 
water being in contact with the bed, and the surface fall following 
the bed fall. He has not grasped the idea of the balloon. Water 
to him seems to have weight, as he only judges by what he sees of 
water in air, and not waterin water. Again: ‘“‘ Now, if water is 
permitted to flow with moderate velocity through a sand channel, 
two things will happen. It will pick up from the bottom and 
sides sand, which can only be done in either or both of two ways 

first, the lighter particles will be removed by the direct thrust of 
the water operating just as it does on the floats of an under-shot 
wheel.” ithout going into any particulars as to huw the sand 
is picked up or how the thrust of the water acts, the net result 
would seem to be a wearing of the bed, or erosion or scour, and the 
surface of the bed will be on a lower level. Now, if the surface of 
the water remains at the same level, there must be a greater depth 
of water ; if the water was originally 12in. in depth, and the level 
ot the bed was lowered lin., there would be 13in. of water, and 
this would entail a greater velocity, due to the increased depth 
and a greater sectional area, consequently a greater discharge, 
which, as Euclid would say, is reductio ad absurdum. If there is to 
be no still water, the only other conclusion that can be come to is 
that the surface of the water falls lin. with the bed and the water 
remains 12in. in depth. Now, this would seem to entail that water 
falls by reason of its weight, and if the bed was excavated.for, say, 
50ft. in length in every 100ft., the surface of the water would be 
like a switchback railway. Ifthe balloon was first placed in con- 
tact with the surface of the earth, and afterwards a large pit was 
dug below it, so that there was 100ft. or so between it and the 
earth, the balloon would not be affected ; it would not fall, nor 


will the water when it isin water. From a fish’s point of view, | 


water only has the atmospheric pressure or the equivalent of it 


for water ; the fish’s atmosphere is water. It is difficult for any- 
one who has always thought about water as being a weight to 
think about itas having no weight ; but water and air are both 
liquids, and are very much alike, 

In talking about silt taking the place of flowing water, a deposit 
of silt is meant ; if there was 9ft. depth of flowing water ina canal, 
and this was reduced by silting to 6ft., the silt would take the 
place of 3ft. of flowing water, and if the width was 100ft., the silt 
would take the place of 300 square feet of flowing water. As a 
rule, solid matter is deposited very quickly in still water, except 
when clear, and so it would be hard to find the still water in 
ordinary strea:ns that moved an average amount of solid matter. 

The abolishing of the viscous theory of retardation to flow would 
not abolish the viscosity of the water. 

To allow that flowing water flows over still water at ‘‘ deep poo's, 
which are found in many rivers,” allows more than ‘‘C, E.” has 
probably thought about, as, if the friction between the water and 
the bed was a real retarding force of some magnitude, the water 
would travel over these deep pools at enormous velocity. It is 
probable that the resistance to flow caused by water flowing in con- 
tact with smooth earth is not greater than the resistance due to 
water flowing in contact with still water. ‘‘C. E.’s” admission 
about the deep pools is also a very good argument against the 
viscous theory of the retardation of the flow of water, it renders it 


‘*C, E.” states, “ secondly, the heavy particles will be removed by 
the direct thrust of the water operating just as it does on the floats 
of an undershot wheel.” It would seem that the power to remove 
the heavy particles would, according to him, depend on the velocity, 
as the kinetic energy varies with the square of the velocity, and 
there does not seem to be anything to show that direction is at all 
considered. In the case of an undershot wheel the water is falling 
from one turface to another, and would have a very definite down- 
ward direction unless it was diverted into some other direction. 
There is no sudden fall of the water level in an ordinary channel, 
and it is hard to see the parallel. For the purpose of argument, 
the general direction of the force of the flowing water may be said 
to be parallel to the surface, and it is necessary to bring into play 
another force if the direction of the force is altered so that the 
water can dig into the bed and erodeit. ‘C, E.” objects to the 
statement, ‘‘ The popular idea of scour is that it depends entirely 
on the velocity, and has nothing to do with direction.” It would 
seem that anyone may be pardoned for judging the popular opinion 
of engineers by their writings. ‘‘C. E.,” for instance, writes about 
the ‘‘ direct thrust of the water,” and does not give the direction 
of the thrust, nor dues he state the reason for this direct thrust 
being towards the bed and eroding the bed. The lighter particles 
are to be moved by friction, and friction varies with the square of 
the velocity, according to most books. The expression ‘‘ direct 
thrust” would seem to imply ‘‘ kinetic energy,” which also varies 
with the square of the velocity, so it would seem that according 
to ‘* C, E.” the amount of scour depended upon the square of the 
velocity, and is independent of direction. 

If silting and scouring are taken to constitute reducing and in- 
creasing the depth of the channel in which the water is flowing 
without any alteration of discharge, it is necessary for theorists to 
show, firstly, how the sectional area of the flowing water can be 
reduced without the introduction of some new force or alteration 
of the existing force to increase the velocity ; and, secondly, how 
the sectional area of the flowing water can be increased without 
the introduction of some new force or alteration of the existing 
forces to decrease the velocity. It does not matter how the 
material is moved by the water, nor does it matter how the actual 
deposit and erosion is effected, as the silting and scouring may be 
taken to be an accomplished fact. This narrows any discussion to 
simple physical facts, and is the whole crux of the question. It 
means: Are Newton’s laws of motion applicable to the flow of 
water or not! It is the writer’s opinion that there must be some 
force introduced or an alteration of the existing forces to increase 
or reduce the velocity. 


February 27th. THE AUTHOR OF THE ARTICLE. 





LOCOMOTIVE ECONOMY AND FOUR-CYLINDER SIMPLE 
LOCOMOTIVES. 


Sir,—It is of great interest to the locomotive designer that an 
engineer of Mr. Churchward’s calibre should have taken such a 
step as the building of a four-cylinder simple engine, especially 
one with the excessively high boiler pressure of 2251b. per square 
inch. An engine of similar tractive effort, with only two cylinders, 
working at a lower boiler pressure, would have 38 per cent. less 
area of cylinder wall, with 124 per cent. less boiler pressure, four 
glands and stuffing-boxes instead of eight, and would probably be 
5 per cent. cheaper to build. The four-cylinder simple engine 
will, therefore, have much larger losses in initial condensation and 
leakage past pistons and valves, and still largerinternal mechanical 
losses. All these disadvantages are only offset by the division of 
the work of the engine between two crank axles and the almost 
complete balance of the covples caused by the reciprocating parts 
of the engine. Research has shown that the limits of material 
exposed to repetition of stress depends almost directly on the 
elastic limit of the material ; by using a suitable steel with a high 
elastic limit, and a suitable design of axle, there is no difficulty in 
designing crank axles for simple engines with 2lin. cylinders that 
will have a sufficient factor of safety and a reasonably long life. 
It seems from consideration of the above facts only that it is exceed- 
ingly difticult to justify the building of a four-cylinder simple 
engine. Itis, perhaps, rather much to expect Mr. Churchward 
to reply to the fire of an anonymous correspondent, whose stand- 
ing in the engineering world is hardly worth his powder and shot, 
but possibly some of your other contributors would throw some 
light on the advantages of the four-cylinder simple. 

February 23rd. IRISHMAN. 


A STEAM TRAP PROBLEM. 


Sir,—With reference to the letter of ‘‘ Puzzled” in your issue of 
the 22nd inst., 1 assume that the volatile liquid is enclosed in the 
cone top of the trap—shown in his sketch of the trap—by a dia- 
phragm, to which the valve is connected positively, and not quite 
as shown in his enlarged sketch. The valve is held on to its seat 
by gas generated by steam in contact with it. In order that a 
change of temperature, and pressure, may occur behind the 
diaphragm, it is obvious that the steam or water in the heating 
pipe should be in contact with the diaphragin. I suggest, there- 
fore, that ‘‘ Pazzled ” should reverse the trap, making the outlet 
the inlet, and vice versa. The valve would, of course, then be 
normally open, and closed by the generation of gas expanding the 
diaphragm. Hence the necessity for a positive connection between 
the diaphragm and- valve, or its equivalent, a spring under the 
valve. The spring need only be weak, since the atmospheric 
pressure would tend ‘to open the valve and prevent the formation 
of a.vacuum. As connected, the vacuum cannot be prevented 
from forming, and-being formed, a powerful spring would be neces- 
sary to open the valve, and when opened water cannot pass until 
sufficient air has passed back to destroy the vacuum, which might 
take a considerable period of time with a large capacity of pipes 
and small valve. The only alternative, it seems to me, using the 
same trap and method of connection, would be to carry the dis- 
charge pipe down 34ft. vertical, the end dipping under water in 
the return tank, so. that the vacuum generated in the discharge 
| pipe acting as a draught tube would neutralise the vacuum in the 
| heating pipes. This method, it seems to me, would be more 
expensive than the other I have suggested, and would, of course, 
be impracticable on the ground floor, or when sufficient height is 
| not available on the first floor also. 

My personal experience with heating systems is not very exten- 





impossible ; the still water could not exist with the viscous theory. 





sive, but I have always found that when trouble oceurs it is always 
in consequence of some very small and, apparently, trifling point 
of detail having been overlooked. 
February 23rd. Geo. T. PARDOR. 
[Why should not a small snifting valve be put in at the end 
of the pipe remote from the trap? A vacuum would then be 
impossible.—Ep. THE E.] 





S1r,—Replying to the letter from ‘‘ Puzzled” in your issue of 
the 22nd inst. re the above, a vacuum is bound to occur in the 
steam pipes when the steam is shut off, owing to the condensation 
of the steam, unless some means are provided for admitting air. 
In some apparatus working with steam at or very little below 
atmospheric pressure, a check valve is situated in a syphon or dip 
having one end discharging to atmosphere, this check operating in 
the same manner as the loose valve in the trap referred to by 
‘* Puzzled,” when the steam falls below atmospheric pressure, in 
order that the vaccuum may be maintained, and. only opening 
when the head of water accumulating due to condensation is suffi- 
cient to lift it. In all steam heating apparatus working above 
atmospheric pressure, it is customary to fit automatic air valves at 
various points, according to the arrangement of the plant, and 
these open and admit air so soon as they cool down when steam is 
shut off. All engineers accustomed to installations of this kind 
would be able to explain this as quite an ordinary matter, and itis 
evident that those employed by “‘ Puzzled” were not familiar with 
this class of work. 

The concluding paragraph in ‘ Puzzled’s” letter is, therefore, 
on the right lines, and if he adopts the course indicated I do not 
think he will have further trouble unless there is something further 
still radically wrong with the system. 


Leytonstone, N.E., February 27th. T. J. Copp. 








For some time past Finnish engineers have been eng: 

in considering a project for utilising the waterfalls of Finland 
for supplying electricity as a motive power to the railways. 
The project has now been advanced somewhat. A State-Com- 
mission, appointed to find out which waterfalls are most suitable 
for the purpose, have justissued a preliminary report of their investi- 
gations. The Commission have found that the falls in the river 
Wuoksen, in East Finland, are very suitable for supplying electric 
motive power, and the owners have been requested to let the 
Finnish authorities know by April Ist the price at which they will 
sell the waterfalls to the Government. 


Heriot-Watt COLLEGE, EpDINBURGH.—Referring to the new 
chemical and engineering departments to be added to the Heriot- 
Watt College, Edinburgh, which are to cost £15,000, Mr. R. C. 
Millar, speaking at the last meeting of the Edinburgh Chamber 
of Commerce, said that £2960 were still required, and Mr. 
Carnegie bad promised the last thousand pounds. Mr. Millar said 
it was lamentable that, notwithstanding the attendance of 4000 on 
the class rolls, so little advantage was taken by the young men 
of Edinburgh of the Heriot-Watt College, considering the almost 
nominal fees charged. Earnest good work, however, was being 
done by the pupils who did attend. 


YORKSHIRE MINERS’ ASSOCIATION.—The annual report of this 
Association for 1905-6, prepared by Mr. John Wadsworth, was 
issued on the 26th ult. It deals with many topics concerning 
politics, trade, and the coal industry in particular. As the dis- 
trict audit is not quite finished, Mr. Wadsworth says he cannot 
give-exactly the total amount of funds the Association was worth 
at the end of 1906; ‘‘ but,” he adds, ‘‘I should imagine we shall 
bave about £9000 less than at the end of 1905, and that, roughly, 
we shall have 4500 more members—that is reckoning, as we do, 
two half-membersas one. In the statistical information appended 
to the report, it is shown that during 1906 the sum of 231,983 
was expended in pay for strikes and lock-outs, or £8694 8s. 1d. 
less than in the preceding year. ‘lhe total expenditure cf the 
disputes up to the close of 1906 was £54,338 16s. ._Ina table of 
output of Yorkshire coal, from 1874 to 1905 inclusive, it appears 
that in 1874 the output in Yorkshire was 14,827,313 tons, and 
62,499 persons were employed in and about mines. In 1905 the 
output was 29,920,815 tons, and the persons employed 112,619.” 


Guns versus ARMOUR.—Sir William H. White, K.C.B., late 
Director of Naval Construction, on the 26th ult, delivered a 
lecture in the Pearce Institute, Govan, Mr. Alex. Gracie, of the 
Fairfield Shipbuilding and Engineering Company, presiding. The 
lecture consisted of a highly interesting resume of the warfare 
waged between guns and armour, which had been proceeding for 
fifty years and was not yet ended. The lecturer showed the 
development in weight and power of the muzzle-loading gun from 
about 1855, when the 4? tons 8in. calibre gun, which was not 
capable of perforating iron 44in. thick, was in use, on to the 80-ton 
gun, which could pierce 23in. ofiron at]000yards. He also traced the 
histury of breech-loading guns up to the modern 12in. gun, which 
can penetrate iron armour 33in. thick at 1000 yards, and alluded 
to the extraordinary accuracy which modern guns had attained at 
long distances. After describing how the various guns were 
mounted and worked on warships, Sir William proceeded to show 
how the rapid progress on the side of attack had been met by the 
equally rapid development in defensive armour, both as regards its 
character and its disposition in the structure of vessels, from those 
of fifty years ago up to the latest Dreadnought. The lecture was 

rofusely illustrated by fine limelight views, and both at the 
| seer 2 and close the eminent lecturer had a most cordial 
reception. 


THE INSTITUTION OF NAVAL ARCHITECTS.—The programme for 
the annual meeting of the Institution of Naval Architects has just 
been issued. The meetings will be held in the hall of the Society 
of Arts, John-street, Adelphi, on Wednesday, Thursday, and 
Friday, March 20th, 21st, and 22nd. The President of the Institu- 
tion, the Right Hon. the Earl of Glasgow, will occupy the ‘chair. 
He will on Wednesday, the 20th inst., deliver an address, after 
which the papers to be read and discussed are: ‘‘ The Influence of 
Machinery on the Gun Power of the Modern Warship,” by Mr. J. 
McKechnie ; and ‘‘ Safe Submarines and the Future of the Art,” by 
Mr. Simon Lake. On the Thursday the meeting commences at 
12 o’clock, when three papers will be dealt with. The firstof these 
will be read by Mr. W. J. Luke, ‘‘ On Some Points of Interest in 
the Construction and Launch of the Lusitania.” The second paper 
will be by Mr. 8S. J. P. Thearle, on ‘‘ The Evolution of the Modern 
Cargo Steamer ;” and the third paper will be read by Signor C. 
Piaggio, on ‘“‘Cranes for Shipbuilding Berths.” In the evening, 
at 7.30, three more papers will be read, their titles and authors 
being ‘‘ Torsiometers as Applied to the Measurement of Power in 
Turbine and Reciprocating Engines,” by Mr. Archibald Denny ; 
‘*Torque of Propeller Shafting : Somé Conjectures, Investigations, 
and Results,” by Mr. J. Hamilton Gibson ; and “‘ Propeller Struts,” 
by Mr. G. Simpson. - On Friday, the last day, the meetings will 
be resumed at 12 o’clock, when the first paper, ‘‘ Experiments 
with Dr. Schlick’s Gyroscopic Steadyinz Apparatus,” will be sub- 
mitted by Sir William White. This paper will be followed by Mr, 
A. W. Johns’s paper on ‘‘ Approximate Formule for Determining 
the Resistance of Ships.” Mr. J. G. Johnstone will ‘disenss in his 
paper ‘‘The Application of the Integraph to Ship’ Calculations.” 
In the evening, at 7.30, Professor Vivian Lewes -will read a paper 
on ‘‘The Prevention of Fire at Sea,” and another on ‘Some 
Phases of the Fuel Question.” A paper on ‘* Modern Floating - 
Docks” will be interposed by Mr. Lyonel Clark, ‘This: will :con- 
clude the serious business of the meeting. On-Wednesday,; March 
20th, the annual dinner of the I.:<titution will be held-in the 
Grand Hall of the Hotel Cecil, at 7.30 p.m. It is announced that 
the gold medal of the Institution hus been awarded to Professor 
R. L. Weightman, M.A., and will be presented to him at Wed- 
nesday morning’s meeting. 
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ELECTRIC CONTROLLERS. 


A 35 HORSE-POWER lift controller has recently been put 
down at the Hartford Works, Oldham, by the Adams 
Manufacturing Company, Limited. It is shown in the accom- 
panying illustration, Fig.1. The lift is operated by a switch 
in the ear. For stopping the lift at the two limits of travel 
under any circumstances a switch is provided which is 
actuated by the movement of the car. Thecontroller proper 
comprises a self-starter, main line switch, reversing switch, 
magnetic brake solenoid, and relays. The self-starter is of 
the multiple solenoid type, and consists of a number of con- 














Fig. 1—ELECTRIC LIFT CONTROLLER 


tactors for controlling the different stops of the starting re- 
sistance, in turn conérolled by a master self-starter. 

The controller is arranged to control a solenoid for releas- 
ing the mechanical brake, and provision is made for discon- 
necting both sides of the line from the winding of the brake 
solenoid. This is done with the object of ensuring the quick 
and positive application of the brake in the ‘‘ off’’ position of 
the controller, and of preventing its action being interfered 














Fig. 2—ELECTRIC DAMPER CONTROLLER 


with by any inductive effects from other portions of the 
installation. 

To provide for positive control of the lift from the car, the 
system of control has been so designed that all the wires 
leading from the switch in the car to the limit switch and 
controller proper are of the same polarity, so that there is no 
tendency for leakage currents or short circuits in the control 
cable. The controller includes an automatic no-voltage 
device and time-limit overload preventer. All main circuit 
breaking points are provided with carbon contacts and 
magnetic blow-outs. The main line switch and reversing 
switch are interlocked to cause co-operation of these parts, 
and they are, in addition, interlocked with the self-starter, 
so’that itis impossible to close the circuit to start the motor 
until all of the starting resistance is in circuit. 





This particular controller is designed to ensure constant 
speed in the running of the lift, and only one speed is avail- 
able. Sometimes, however, two speeds are desirable, 
especially in a quick running lift, as the operator is then 
enabled to slow the car down very quickly under all condi- 
tions of load, which materially assists him in making quick 
and accurate stops. Controllers of the type illustrated can, 
we understand, be provided with two or more speeds if neces- 
sary, and this speed control is obtained entirely by shunt 
field resistance under the control of the operator in the car, 
so that he can not only use the lower speeds to assist him in 
stopping, but can also run continuously at any of the avail- 
able speeds whenever he desires. 

Fig. 2 shows a 35 horse-power 550-volt three-phase damper 
regulator recently supplied by the same firm. A three-phase 
ae naira motor of the slip-ring type was employed driving 
aninduced draught fan supplied by the Sturtevant Engineering 
Company, Limited. The boilers were arranged to operate a 
Mason damper regulator, which in turn operated the three- 
phase rotor regulator shown on the left-hand top corner of 
the panel, while a separate hand-operated switch was pro- 
vided for starting and stopping purposes. Mounted on the 
same panel there was a triple-pole main switch with enclosed 
fuses, and also three lightning arresters. The regulating and 
starting resistances were mounted in an angle iron frame 
behind the panel. The controller, in conjunction with the 
damper regulator, operates to increase the speed of the motor 
driving the induced draught fan whenever there is a fall in 
the boiler pressure, thus tending to maintain the boiler pres- 
sure constant. 

With the object of avoiding danger of destructive arcing 
at the regulating switch, a series of cylindrical carbon contacts 
has been provided, with which another cylindrical contact 
attached to the regulating lever makes contact. These con- 
tacts are so placed that they make and break circuit at the 
carbon contact, and not at the working contact. 








CORRUGATED IRON ROOF FITTING. 


A SIMPLE little invention, but one for which, at the same 
time, a good deal is claimed, is shown in the accompanying 
engravings. Users of corrugated iron roofs will be well aware 
of the nuisance caused by the dripping of condensed water, 
which mostly falls just where the purlins come, and the 
penetration of water through the holes for the fastening 
bolts. This has always been a great source of trouble and 
expense, and a fatal objection to the use of corrugated iron 
in a great number of cases where otherwise it might have 
been used with advantage. 

The object of the present invention is to remove both these 





Fig. 1 


objectionable features. The usual method of fastening on 
the corrugated sheets is to lay them directly upon the 
purlins. The consequence has been that the moisture 
condensing on the underside of the sheets has run down until 
it has come to the purlins and dropped from there on to the 
floor, This has caused lines of wet places from one end of 
the building to the other. Mr. Charles Thomas, of the firm 
of John Lysaght, Limited, of Bristol, hit upon the 
exceedingly simple idea of raising the sheets from the purlins 
by means of small distance pieces, with the result that the 
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Fig. 2 


dropping of the condensation water has been reduced to a 
minimum, the majority of it draining down to the end of 
the lowest sheet. Furthermore, it is said that as no moisture 
collects on the purlins there is no corrosion, and hence the 
metal work. 

A usual method of rendering the bolt holes water-tight 
has been to employ india-rubber, leather, asbestos, or 
other grummeted washers, red and white lead, putty, &c., 
which are both expensive and disappointing. However 
well this may be done in the first instance, the joint has 
been always liable to break away when anyone had to go on 
the roof. Any distortion due to expansion or other cause 
may also interfere with the water-tightness of the joint. 
In the present appliance it is claimed that this defect has 
been entirely got over. 

A glance at the illustrations will show how the appliance 
is formed and fitted. It consists—see Fig. 1—of a small 
iron casting about 2in. long, 1hin. deep, and just over 
Zin. wide in its thickest part. This thickened part occurs 
at one end, and in it is cast a hole through which a hook 
bolt shank may be passed. The top of the thickened part 
is raised slightly above the rest, and is rounded off. Fig. 2 
shows the method of fixing, and it will be seen the sheet 
is raised well above the purlins. In fixing, a concave 
washer is used under the nut, and when this nut is tight- 
ened the metal round the hole in the sheet is embossed, 
the edges being turned upwards. This is said to have the 
effect of entirely preventing leakage at this point, and this 
without the application of any of grummetting material. It 
is further claimed that the appliance acts as a lock nut, and 





prevents the nut of the hook bolt working loose through 
vibration, and that it also prevents distortion of the 
corrugation. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


~ Fall in Prices. 

THE fall in prices in the pig iron market still goes on, 
Directly following upon the decline in Glasgow and Middlesbrough 
warrants, Midland and Staffordshire pigs are down this week by 
another 1s. to 1s. 6d. and 2s. per ton, according to the state of 
makers’ order books. Efforts were made to-day—Thursday—jp 
Birmingham to stop the downward tendency, but they were not 
very successful, Buying was very slow, and the actual business 
done was of a limited extent. Northamptonshire iron was, perhaps 
the weakest on the market, the figure for this being 57s, or lens 
for forge sorts. South Staffordshire common forge iron was ‘6s, 
and part-mines 57s. to 58s, nominal. Derbyshire forge iron was 
59s. to 60s. and 61s. nominal], and North Staffordshire 61s, to (3s, 
nominal for ordinary grades, and 68s. for special qualities. 


= The Saving Clause. 

The saving clause in the present position is the continued 
pressure of work at the blast furnaces and the upward condition 
of the coke market. Pig iron makers pointed out to-day that they 
shall not be wanting orders for some time, and that there is, there. 
fore, no reason why they should entertain concessions. Deliveries 
in nearly all cases are overdue, andin many instances greatly over. 
due. Complaints concerning deliveries are still abundantly heard 
from consumers. As to furnace cokes these are dearer by td. and 
ls. per ton on the week, and South Yorkshire coke sellers 
especially were unable to make definite bargains unless buyers 
agreed to quotations. South Yorkshire furnace coke is now “3s, 
delivered here, an immediate rise of 1s, per ton. 


Merchant Iron Easy. 

The decline in merchant iron reported last week is sti)] 
observable. Buyers have decidedly called a balt, and as a con- 
sequence competition for orders is beginning to reappear amongst 
the makers. There are few so well placed that they can afford to 
watch the market with equanimity, although for the present the 
mills and forges continue very active in getting out contracts, 
Best bar iron is unaltered at £9 for marked bars and £8 for 
second-grade iron. North Staffordshire bar makers, too, still up- 
hold their quotation at £7 15s. But South Staffordshire unmarked 
iron is £7 to £7 5s. per ton, and some nut and _ bolt-making iron 
even less than £7. The engineering and railway rolling stock 
firms continue to take a very fair weight of best bars, plates, and 
sections. Hoops are £8 10s. and tube strip £7 10s. and £7 12s. 6d, 
now, to be regarded as temporary. Certain it is that the galvan- 
ising works are still exceedingly well supplied with orders, and 
that some makers have their output contracted for for the next 
few months at least. Still, orders are being freely booked at 5s, 
and 7s. 6d. per ton under the extreme prices recently realised. 
Spelter is now well above the lowest price touched lately, yet 
virgin qualities are almost unsaleable at £26 15s. per ton. 


Reaction Extends to Sheets. 

The reaction now extends to the sheet iron branch, hitherto 
unaffected by the general fall. The upward movement of prices 
reached the point of inertia some weeks ago, and sales to-day 
—Thursday—in Birmingham were decidedly less strong. Makers 
of black sheets are well employed, but there is no longer any 
urgency. Doubles are this week freely offered on the reduced 
basis of £9, and trebles at £9 12s. 6d., but buyers are not at all 
desirous to operate at the reduction. The premium which gal- 
vanisers have been demanding over and above the Association 
minimum of £13 15s, for 24 W.G. material is not now obtainable. 
The outlook in this section is less favourable, but it may be that 
the lull in fresh business is only temporary. 


Steel. 

The market for raw steel is unrelieved. There is little 
inquiry for billets or sheet bars, and the average idea of consumers 
is that prices have gone too high, and that the business generally 
has been overdone. Happily, there does not seem to be anything 
unsound in the position of the market, however. There is no sign 
of reviving competition either from America or Germany, but 
undoubtedly the extraordinary level which quotations recently 
reached have now produced a strong reaction, making it impossible 
to continue forward buying. Nothing above £6 5s. is now quoted 
for Bessemer billets or sheet bars, and even this price is this week 
difficult to get ; a year ago the same material was only £4 10s. per 
ton. Finished material is without much change. Mild bars and 
girder plates are both £8 to £8 5s,; boiler plates, £9 2s, 6d. to £9 5s. ; 
joists, £7 5s. to £7 7s. 6d. ; and engineering and bridge-building 
angles, £7 5s. to £7 10s. per ton. 


South Staffordshire Ironmasters’ Association. 

At the annual meeting of this Association held in Bir- 
mingham it was reported that there were forty firms now in the 
Association. The organisation was recognised as representing the 
iron trade of South Staffordshire and Shropshire, Government 
departments, railway and canal companies, and public bodies 
addressed their communications to the Association on any ques- 
tions generally affecting the iron trade of these districts, It was 
felt that if the body was to keep its status in this respect it was 
very necessary that all iron-making firms in South Staffordshire 
and Shropshire should become members. Mr. Geo. Macpherson 
was unanimously re-elected chairman for this year. The annual 
meeting of the Iron Trade Wages Board was fixed for March 4th. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, February 27th. 


Merchants and Makers’ Prices. 

A PROMINENT feature in this market is the marked differ- 
ence between makers and merchants in regard to the price of pig 
iron, and it would seem to be resolving itself into a kind of duel 
between the two sections. The cause of this is undoubtedly to be 
found in the speculative movements in warrants, which are to 
some extent paralysing legitimate trade. Buyers hold off as far 
as possible, and their attitude is to some extent justified by the 
present position. Prices are exceedingly variable. Makers are 
apparently indifferent about selling, except for forward delivery, 
while, on the other hand, lots of iron are being openly offered at 
2s, to 2s. 6d. per ton lower than makers’ list prices. Merchants 
who are heavily committed in view of the recent controversy as to 
American demand and prices are showing a disposition to ‘‘unload” 
with something approaching to feverish haste. This is much to be 
deplored in the interest of legitimate trade, as notwithstanding 
what is going on behind the scenes, there is a hopeful under- 
current. Hematite iron is maintaining a firm position. Foundry 
iron is at present the weak point, while, on the other hand, forge 
is in better demand, and is approximating closer, as the weeks 
move on, to foundry than has been the case for a long time past 
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In all cases quotations must still be regarded as nominal; with 
inakers’ prices discounted by merchants to the extent above noted. 


Finished Iron. 


There is again no change to note in quotations, but with 
crude iron on the present basis it is just possible that we may hear 
something in the way of a redustioa shortly. D.mand, however, 
continues fair. 


Steel. 
Makers report a good inquiry, and, if anything, prices 
are in seller’s favour. 


Manufactured Copper. 

It is some weeks since manufactured stuff in this depart- 
ment remained on its present level for such a length of time. 
Agents reported a quiet demand. There was nothing new in 
sheets, but tubes, both brass and copper, have a downward 
tendency. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 70s.; Lincolnshire, 
64s.; Derbyshire, 65s, to 653. 64.; Statforashire, 63s.; Middles- 
brongh, open brands, 65s, 64. to 663. Scotch: Gartsherrie, 75s. 
to 753. 6d.; Glengarnock, 733. 64.; Eglinton, 71s. 6d. to 72s.; 
Dalmellington, 71s., delivered Manchester. West Coast hematite, 
74s. to 75s.; East Coast ditto, 78s., both f.o.t. Scotch, delivered 
Heysham: Gartsherrie, 73s. to 73s. 6d.; Glengarnock, 71s. 6d.; 
Eglinton, 693. éd. to 703.; Dalmellington, 693. Delivered Preston : 
Gartsherrie, 74s. to 74s. 6d.; Glengarnock, 72s. 6d.; Eglinton, 
70s. 64, to 71s.; Dalmellington, 703. Finished iron: Bars, £7 15s.; 
hoops, £8 7s, 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 ; hoops, 
£8 23. 6d.; boiler plates (official), £9 2s. 6d.; plates for tank, 
girder, and bridge work, £7 15s. to £8 ; Englisn billets, £6 15s, 
to £7. Copper: Sheets, £123 to £125; tough ingot copper, 
£113 103.; best selected, £114 103. per ton; seamless copper 
tubes, 14d. to 14}d.; brazed ditto, laba; seamless brass tubes, 
lld.; brazed ditto, 12d.; condenser, 11#d. to 12d.; rolled brass, 
10d.; brass wire, 10}d. to 10}4.; brass screwing rods, 10d. to 
104d. per lb. Sheet lead, £22 15s, per ton. Tin ingots, English, 
£194 10s. per ton. 


The Lancashire Coal Trade. 


There has been scarcely the same animation shown as was 
the case a month ago. There is an easier feeling in domestic coal, 
but this is more than counterbalanced by the strong demand for 
shipment. Very high premiums, it is being reported, are being 
paid in this department. In the meantime the pits are straining 
every nerve to meet the position. From what we heard on the 
Coal Exchange on Tuesday we do not anticipate much change in 
Lancashire for some time to come. Meantime, last week’s quota- 
tions may be repeated. 


Manchester Asscciation of Engineers. 

The fifty-first discussion session is rapidly nearing its 
close. On Saturday evening Mr, A. N. Allot, of Manchester, read 
an able paper on ‘* Reinforced Concrete.” In the course of the 
discussion which followed, the President, Mr. W. H. Hunter, 
related how he earned his tirst guinea in journalism. Some refer- 
ence had been made to a concrete chimney, when he remarked 
that about thirty-seven yearsago there was a similar chimney built 
in the neighbourhood of Sunderland. He sent a description, with 
drawings, to THe ENGINEER, and they were good enough to publish 
them and also send hima guinea for his trouble. ‘This was the 
first guinca he ever earned in this department. The humorous 
way in which the story was told created some amusement. 


BaRROW-IN-FURNESS, February 27th. 
Hematites. 


This has been one of the most remarkable weeks in the 
history of the hematite iron trade, because, to begin with, makers 
were quoting S2s. per ton for mixed Bessemer numbers, and 
warrant holders were asking 73s. 6d. net cash, but makers reduced 
their prices 23. per ton, from 82s. to 80s., and warrants showed an 
increase of 1s. 6d. per ton. Since th:s advance, however, prices 
have been reduced to 72s. 6d. Makers doubtless felt that the 
margin between their prices and those quoted for warrants justi- 
fied some reduction in rates, and the clearance of warrant stocks 
to the extent of 3456 tons led holders to lift their prices, as there 
is only 72,519 tons in stock. Before much business can be done it 
will be necessary for the price of makers and warrant iron to be 
more closely assimilated than they have been of late, as a condition 
of things of this sort do not be, et confidence, and has the effect of 
preventing the placing of orders which wou!d otherwise be given out. 
it is known in th, wade that the demand for hematite iron for con- 
sumptive purposes is at present large, although the business done 
lately has been restricted consequent on the uncertainty as to the 
future and as to the trend of prices, and there are big require- 
ments ahead, not only as regards home consumption, but with 
reference to German and American requirements. A satisfactory 
demand is maintained for special classes of hematite, and there is 
a steady tone in the demand for charcoal iron, ferro-manganese, 
and iron and steel scrap. There is, in fact, plenty of vigour in the 
market, but the transaction of business has been limited on 
account of causes which it is expected will soon be removed. The 
demand for iron ore is not so brisk as it has been, but local raisers 
have no difficulty in disposing of all the raw materia! they bring 
to the surface. Good average sorts are at 18s, per ton net at 
mines, 


Steel. 


The trade doing in steel is not very large, and the 
prospects of any immediate improvement are remote. The demand 
tor steel fails is quiet, and makers are employed in the production 
of orders placed some time ago. There is not the prospect that 
new orders will come to hand freely when these have been 
disposed of, unless prices moderate. At present heavy rails are at 
£6 15s. per ton net f.o.b., and ship plates, which are also in very 
small inquiry, are at £7 15s. per ton net cash. The plate milis 
and the merchant mills are only working short time. 


Shipping and Coal. ° 


Shipping is quieter this week. The exports of iron and 
steel total at 137,714 tons for the year so far, being an increase on 
the corresponding week of last year of 28,281 tons. Coal and coke 
are in very brisk demand, and good prices are maintained. 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondint.) 
The Trade Situation. 

THERE is nothing to complain of in the general demand 
fcr all classes of South Yorkshire coal. The difficulty experienced 
1s more in regard to local deliveries in several directions, and com- 
plaints are freely voiced in this respect. But it is a matter to 
which the railway companies will no doubt give adequate attention. 
Very little business is reported in hematite and other iron, the 
market being, to a large extent, stationary in matters of buying 
and selling. The steel establishments ‘are all satisfactorily 
—— Generally speaking, the heavy industries are busy 
and the lighter trades in need of mcre work. 


The Advance of House Coal Prices. 


Although spring-like weather is now being enjoyed, we 
Cannot find much change in the condition of affairs regarding 





domestic fuel. Coalowners in several quarters say they are booked 
well forward, for a couple of months in some instances, and are 
therefore independent of weather conditions, But there is a 
weakening in the London demand, and district deliveries are con- 
sequently improved. With a continuance of the mildness now 
ruling, the general trend is certain to be in favour of buyers. 
Good Silkstone, owing to its scarcity, is quoted at 14s. to 14s. 6d. 
per ton, secondary sorts fetching 12:. per ton. Barnsley thick 
seam house coal figures on the newly revised lists at 133. per ton ; 
nuts, 11s, 6d. to 12s. per ton; and secondary sorts of house coal 
at 103. per ton atthe pits. There have been concessions from these 
figures in special lots. Consumers anticipate an easier market ere 
long, and merchants appear to entertain a similar view, 


Steam ani Manufacturing Coal. 

Both qualities continue in active request. Though the 
output is large, the market requirements are equal to all that is 
offered. Foreign shipments are maintained both at Hull and 
Grimsby, and the coastwise business, more especially with London, 
is excelient. ‘lo Hull for the week ending February 19th there 
was sent a weight of 39,731 tons, compared with 32,659 tons for 
the corresponding week of last year. To Grimsby, for the week 
ending February 22nd, the weight forwarded was 18,408 tons, 
compared with 17,221 tons. Fall deliveries are being received by 
railway companies under contracts, and several purchases are 
being made by two contracting companies in the open market, the 
prices given tor these extra supplies being stated at 11s. 6d. to 
12s, per ton. The demands for other purposes, for the works, 
steam trawlers, &c.. is large, and high prices are easily obtained 
for supplies obt: ined outside contract.arrangements. All kinds of 
manufacturing fue: is in brisk demand. Slacks at from 5s. to 7s. 
per ton at the pits ; pea nuts, at the pit, unwashed, up to 9s. per 
ton, and 10s. per ton for washed. 


Coke. 


Still a very active demand for all descript’ons of coke. 
Best washed smelting coke commands 17s. to 18s. per ton; 
unwashed, 15s, to 16s. 6d. per ton. Steel melting coke in brisk 
request at 25s, Gd. to 263, 6d. per ton. 


Iron. 


Hematites remain preity much as reported a week ago, 
There is a lull in the ma:ket, there being practically no business 
except under contract and for immediate r+quifements of regular 
customers. A similar remark applies to Lincolnshire and Derby- 
shire irons in respect of the descriptions required in this district. 
Current quotations are as follows :—Wes Coast hematites, deli- 
vered in Sheffield and Rotherham, 87s. to 88s. per ton ; East Coast, 
833. to 85s. per ton, the latter subject to 24 per cent Lincoln- 
shire No. 3 foundry, 62s. 6d. per ton; No. 4 foundry, 603. 6d. per 
ton ; No. 4 forge, 593. 6d. per ton; No. 5 forge, mottled, white, 
and basic, 63s. per ton. Derbyshire irons are lower, No. 3 foun- 
dry being quoted this week at 623. per ton, and No. 4 forge at 
58s. per ton, These figures chow a reduction of 3s. per ton in 
both cases, but the inak-rs are well booked forward. Bars remain 
at £7 18s. to £8 per ton ; sheets, £9 103, to £10 per ton. 


The Heavy Industries, &c. 


Steel manufacturers are well employed in nearly all 
departments, more especially in high-speed steels, open-hearth 
steel, and Swedish material. The railway material trades are 
receiving steady orders, though not to very large amounts on home 
account, the principal work being still for foreign and colonial 
markets. ‘Ihe engineering and moulding branches are actively 
engaged. Boilermakers, wagon-builders, and repairers have a 
good amount of work in hand. In engineering tools, including 
tiles, twist drills, milling cutters, &c., extreme pressure is reported, 
and satisfactory orders are coming freely in for spades, shovels, 
picks, heavy hammers, mining tools, &c. Russia is becoming a 
much larger customer in several of these specialities. South 
America is now ordering largely in sheep shears, the requirements 
of that market being above theaverage. A fair business was done 
with Australia, but South Africa and Russia were somewhat dis- 
appointing. German competition is felt keenly in the sheep shear 
trade in distant markets, 


The Lighter Trades. 


Rather more work is being given outin the cutlery, silver, 
and piating trades. Fresh work on War-office account is looked 
for when a decision has been arrived at respecting the tenders 
which have been sent in for table cutlery, forks, aud spoons, 
Local tirms are being invited to tender for considerable quantities 
of cutlery and plate for the Exhibition to be held at Dublin. In 
table requisites, as well as in razors, scissors, and spoons and forks, 
there is a fair amount of business, but owing to the dearness of 
material, the profit is slender. Generally, the home markets are 
languid; the best orders being forthcoming from the Colonies and 
certain continental centres. 


Visit of Russian State Consul. 


Mr. A. Bournasheff, the State Consul for Russia, has been 
recently in Sheffield, visiting several of the large works. Mr 
Bournasheff’s district extends across England from the south of 
Newcastle to Lowestoft, his headquarters being at Hull. Mr. A.P. 
Hill, the Imperial Russian Vice-Consul at Sheffield, writing about 
the visit, says that both the State Consul and himself are very 
desirous of encouraging better trade relations between this country 
and Russia. ‘It is quite evident,” adds Mr. Hill, ‘‘ that at an 
early date much business will be done both in European and 
Asiatic Russia. A very strong hold on Russian trade connected 
with the iron and steel industries is held by German firms, as well 
as in the hardware trades. The visits and reports of Mr. Bourna- 
shetf and myself will, I hope, tend to bring much more business to 
Sheffield from Russia than we have hitherto had.” The co-opera- 
tion of loca] manufacturers is invited in securizg such a result. 


Railway Companies and Coal Supplies. 


A meeting, convened by the Sheffield Chamber of Com- 
merce, was held on the 25th ult., at the Cutlers’ Hall, to discuss 
the question of deliveries of coal by the railway companies. In 
addition to members of the Chamber there were present the 
representatives of leading local collieries, coal merchants, and the 
railway companies. Mr. Joseph Dixon, the President of the 
Chamber, was in the chair. He stated that the meeting was not 
called in any spirit of antagonism to the railway companies, but 
to ventilate views in the interests of both the railway companies 
and of the coal consumers. It was a fact that the storage accom- 
modation provided in Sheffield was so small that in the case of a 
temporary suspension of supply, such, for example, as would occur 
in the event of a fog, many manufacturers were practically help- 
less in regard to their fuel supplies. Mr. T. W. Ward, Albion 
Works, who has given much attention to the subject, presented a 
detailed statement, for which he was heartily thanked, and a 
resolution was passed requesting the Council of the Sheffield 
Chamber of Commerce to bring the matter before the railway 
companies in the city with the view to relieving the difficulties in 
obtaining regular supplies of fuel. It was added in the resolution 
that until proper accommodation is provided the railway com- 
panies should not charge siding rent. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


THE unsettled condition of the pig iron warrant market 
continues to be the bugbear for legitimate traders, though it is 





generally recogni-ed that that state of affairs is not jastified at all 
by ths real condition and prospects of tne ironand steel industries, 
but is the outcome of pure speculation. Nearly all the influences 
in these industries are favourable to the sellers, but in the face, of 
them the gamblers disorganise the market, and consumers are 
afraid to do any further buying. To the producers themselves 
there must be apportioned a considerable share of the blame for 
the present unsatisfactory condition of the pig iron market, for it 
would not have been pos:ible if they had not rushed their ironipto 
the public stores two years ago, and given thespeculators a handle 
to manipulate the warrant market with a fair amount of safety. 
Buyers are not prepared in the present uncertain state of the 
warrant market to commit themselves further ahead than at 

resent, and very few fresh ordersare just now being put.on the 
Cas of the ironmakers. Fortunately, they can do without them, 
as they have already well-filed order books, and they expect to 
see an improved condition of the market in the spring, that being 
in accordance with the usual experiecce. The month of February’ 
is almost invariably the worst of the year, and this year our trade 
with the Continent has been more than usually hampered by the 
severity of the wintry weather, which has stopped traffic on the 
waterways for a rather prolonged period. The genuinely good 
trade in manufactured iron and steel is a good indication of the 
maintenance of a large demand for the raw material, and thus the 
general tone of the iron and steel trades is sanguine. 


Cleveland Pig Iron. 


Attention is mainly directed to the course of the warrant 
market, the prices on which have moved very erratically since 
before Christnas, and consumers have bought little pig iron for 
several weeks. But they did purchase very freely early in 
January, and it is the orders then secured by makers that take up 
the whole of their present production, and will continue to do so 
for some time to come. This makes them independent cf the 
market, and by the time it becomes really necessary to secure 
more contracts it is believed that the present weakness will have 
disappeared, and that a higher range of prices will again be in 
evidence. Speculators have run the price of Cleveland warrants 
down this week to 54s. 64d. cash, that being 9s. below the best 
figure that was attained in December, the 63s. 6d. then reported 
being the highest reported since 1900. No. 3 Cleveland G.M.B. 
pig iron has been sold by second hands at 55s. 6d. per ton, but 
they had considerable difficu:ty in getting that when warrants were 
so much cheaper. Makers have not been prepared to accept any 
such price; in fact, the leading firms whose brands are not to be 
found in the public warrant stores have been quoting and have 
realised 583. per ton for No. 3. The merchants have to follow the 
changes in the quotations for warrants. They are asking 57s. 9d. 
for No. 1; 54s. 6d. for No. 4 foundry; and 54s. for No. 4 forge. 
Practically there is no mottled or white iron to be had. 


Hematite Pig Ivon. 


The market for hematite iron in this district is much 
steadier than is that for Cleveland iron, but there is no hematite 
warrant iron held, and speculators cannot interfere with legitimate 
trade to the same extent as they are doing with regard to’ Cleve- 
land iron, though East Coast hematite iron is relatively a good deal 
dearer than Cleveland iron—it is 22s. 6d. to 23s. 6d. per ton dearer 
instead of the normal 103., and consumers have to pay 79s. for 
mixed numbers East Coast hematite against 55s. 6d. for No. 3 
Cleveland iron. ‘The dearness of hematite iron is largely due to 
the extraordinarily high prices of Rubio ore and coke. Makers 
cannot afford to pay 22s. 6d. per ton for Rubio ore and 25s, for 
medium furnace coke delivered. Middlesbrough, but those are the 
prices that are quoted for the materials named, and below them 
merchants and other sellers will not go. 


Business with America, 


Deliveries of Cleveland pig iron are very large, and a 
good deal more is due for shipment, but new orders have been 
searce during the Jast three weeks. Two steamers carrying alto- 
gether over 12,000 tons of Cleveland pig iron have left Eston 
wharf this week for Philadelphia. The rate of freight, Tees to that 
port, is now 6s. per ton. What is wanted is Cleveland foundry 
iron, and the supply of No. 1 has become almost exhausted by the 
heavy demands on American account, 


Pig Iron Stocks. 


The Stock of Cleveland pig iron in Connal’s public stores 
declined less rapidly during February than was looked for, which 
may be accounted for by the shipments having slackened by 
reason of the difficulty of delivering to German consumers. The 
stock of Cleveland pig iron in Connal’s public stores on Wednesday 
last was 499,417 tons, a decrease for the month of 11,902 tons. The 
decrease in January was double that. The stock consisted ‘of 
477,922 tons of No. 3, 19,136 tons of No. 4 foundry, and 2359 tons 
of No. 4 forge. 


Pig Iron Exports. 


The shipments of pig iron from the Cleveland district in 
February have been the largest on record for the second month of 
the year. Never Lefore has the quantity exported in February 
reached 100,000 tons; in fact, the best previous return was, 
87,830 tons in 1897, but this year the quantity had reached 107,919 
tons up to 27th, as compared with )14,337 tons in January ; 71,378 
tons in February, 1906 ; and 55,832 tons in February, 1905, to 
27th. On three separate days in the month an export of over 
10,000 tons was recorded. Very heavy shipments are expected 
in March to Germany, and there are heavy arrears to be 
made up. 


Manufactured Iron and Steel. 


The situation is better in the finished than in the pig 
iron branches of the industry, and prospects are very good. 
There is no lack of work at the mills, and no inclination 
of any early falling off in activity of trade. It is thought that the 
crest of the wave of prosperity has not yet been reached. The 
quotations are maintained at the highest figures that have been 
reached since 1900, and there has never been a single set-back 
since prices began the upward movement. For steel rails the 
demand is fair, and manufacturers are getting £6 15s. net. f.o.b. 
for heavy sections. Inquiries for ratherlarge quantities of plates 
and angles are reported on export account, and deliveries are heavy 
to the shipyards of this district. The present quotation for steel 
ship plates is £7 10s., and for steel ship angles £7 2s. 6d., both less 
23 per cent. Common iron bars are firm at £8, less 24 per cent. 
The manufacturers of galvanised steel sheets held a meeting in 
London a few days ago on the subject of prices. It was reported 
that while producers had plenty of contracts on their books—enough 
to keep them fully going till September—in some cases there was 
a lull in the placing of further orders, and in the circumstances 
it was decided not to make any alteration in quotations, though 
materials are very dear, pig iron and fuel particularly, The pre- 
sent figure for galvanised and corrugated steel sheets is £13 15s, 
per ton, less 4 per cent., 24 gauge, in bundles, 


Shipbuilding and Engineering. 


The shipbuilders cannot report any increase in the number 
of orders coming to them for new vessels, the freights being 
generally too low to admit of reasonable profifs when such high 
prices are asked for bunker coals. Where owhers want to add to 
their fleets they are buying good second-hand vessels, of which 
there have been a good many onsale. Ship repairing is very brisk 
after the recent storms, and the dry docks and pontoons are full, 
and likely to continue so for some time. Work at the engineering 
establishments is fairly brisk. The question of wages isnot 
yet disposed of, but it is not likely that there will be any serious 
trouble, because the falling off in the distribution of orders for 
new steamers has rather altered the situation. Of course the 
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men are dissatisfied that their efforts to obtain an advance has 
met with no suceess—the employers having refused to entertain 
the application. They are, therefore, holding meetings through- 
out the district to discuss the position. It isa long time since 
there was any alteration in engineers’ wages in this district. 


Coal and Coke. 

Never has there been a more active demand for all kinds 
of fuel ; indeed, coalowners cannot fully satisfy it with the p’esent 
output, which, however, could be increased if the misers would not 
lose so much time. Full work could be afforded for all who are 
employed at the pits, but a considerable proportion of the men 
fail to attend regularly ; indeed, so much is this the case that the 
officials of the M ners’ Association have found it necessary to speak 
out plainly on the. subject, and urge the men to do their best to 
increase the output. There has this week been qaite a rush of 
shipments to make up for the delays caused by last week’s sto ms. 
Prices are very firm, best steam at l5s.; seconds at 14s.; and 
smalls at 8s. 6d. to 9s.; best gas at 13:.; coking at 13s. to 13s. 6d.; 
and buekers at 13s. If such prices as these are to contioue it will 
be necessary for consumers to get better rates. Cok» is at extra- 
ordinary figures :—Foundry at 28s. f.o.b.; and medum at 25s. 
delivered at the Middlesbrough furnaces. It cannot be reported 
that consumers will pay these rates for coke, but nevertheless the 
sellers will not take ax, for they can get prices for coking coal on 
export account which are equal to 25s. for furnace coke. They 
are, therefore, shipping more coal, and producing less coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Generai State of Trade. 

THE reports now being presented to a number of Scottish 
coal, iron and steel companies show that in the past six, and in 
some cases twelve, months business has been exceptionally active. 
Large profits have been made, enabling the companies te pay good 
dividends, after placing sums to reserve and writing off adequate 
amounts for depreciation. What is most notable, however, in 
connection with the reports is that they speak with reserve, as a 
rule, concerning the future It is generally believed that the 
first balf of the current year will yield favourable yesults, but 
beyond that there appears to be considerable difference of opinion. 
The recent set-back in the American demand for raw iron, and 
consequent heavy decline in prices, has exercised a generally 
depressing effect. In the last few days, however, the advices from 
abroad have been of a fairly encouraging nature. 


The Foreign Business in Pig Iron. 

There has been an increased demand for pig iron for 
shipment to the Continent. Inquiries on the part of Germany 
amount to a considerable bulk ; sales »mounting to several thousand 
tons have been made to Italy, and inquiries for early shipments 
are to hand from France, Denmark, Norway, and Sweden. The 
Scotch pig iron makers also report inquiries from India, China, 
Japan, and South America, which they find it difficult at the 
present moment, owing to former engagements, to entertain. 
These facts tend to restore confidence in the immediate future 
of the pig iron industry. 


The Warrant Market. 

Prices of Cleveland iron further decreased last week to 
53s. 9d., a reduction of 2s. per ton in a few days; but more en- 
couraging advices from abroad led to a brisk recovery. Business 
has been done this week from 55s. 5}d. to 54s. cash, indicating 
that there is still considerable uncertainty in the market. Some 
part of the unsteadiness is due to unstable speculative transactions 
entered into recently, which fall to be adjusted, and a certain 
amount of progress appears to have been made in that direction. 
Cleveland warrants have also been done from 55s. 7d. to 55s. one 
month, and 56s. 9d. to 55s. 74d. for delivery in three months. 
Scotch warrants have been at 62s. to 6ls. 6d., and standard 
foundry iron 55s. to 54s. 8d. per ton. 


Hematite Pig Iron. 

Business has been done in Cumberland hematite in 
Glasgow market at 55s. 64d. and 55s. 7d. cash and 55s. 114d. one 
month, Scotch hematite is ls. per ton lower than last week, mer- 
chants now quoting 80s. for delivery at the West of Scotland 
steel works. The output of hematite pig iron in Scotland has 
been well maintained, and at present amounts to about 13,000 tons 
per week. Cost of ore has been high, but rates of freight are just now 
comparatively moderate, and several of the leading Scotch iron- 
making firms have an advantage, owing to the fact that they 
are the owners of the mines in Spain and elsewhere from which 
their supplies of hematite are drawn. 


Prices of Scotch Pig Iron. 

The prices of the Scotch makers’ brands of pigiron have been 
remarkably steady, notwithstanding the fluctuations that have oc- 
curred in warrants. G.M.B., No. 1, is quoted at Glasgow, 69s. 6d.; 
No. 3, 66s. 6d.; Govan and Monkland, Nos. 1, 71s.; Nos. 3, 67s. 6d.; 
Carnbroe, No. 1, 73s.; No. 3, 69s.; Clyde, No. 1, 75s.; No. 3, 
70s.; Gartsherrie and Calder, Nos. 1, 75s. 6d.; Nos. 3, 70s. 6d.; 
Summerlee, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Langloan, No. 1, 
78s.; No. 3, 72s.; Coltness, No. 1, 86s.; No. 3, 71s.; Glengarnock, 
at Ardrossan, No. 1, 76s. 6d.; No. 3, 71s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 70s.; Dalmellington, at Ayr, No.1, 
72s.; No. 3, 67s.; Shotts, at Leith, No. 1, 76s. 6d.; No. 3 
71s. 6d.; Carron, at Grangemouth, No. 1, 79s.; No. 3, 72s. per 
ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6675 tons foreign, and 3323 tons coastwise, the total 
of 9998 tons being 5988 larger than in the same week of 1905. 
The total shipments since the beginning of the year are 67,358 
tons, being 28,62 more than in the corresponding period of last 
year. The arrivals of pig iron from the Cleveland district have 
been 8133 tons, being 2094 more than in the same week of 1905, 
and there is a total increase in these imports for the year to date 
of 959 tons. 


Finished Iron and Steel. 

The position of the finished iron department has been 
improving, and the outlook is encouraging in consequence of the in- 
creased inquiries for export. Australia, South America, and Canada 
are likely buyers. In the steel trade there is also a somewhat better 
demand. While shipbuilders are not inclined to operate to any 
great extent at present, either directly or through merchants, the 
prospects of the shipping trade in steel are quite encouraging, and 
a considerable amount of fresh work is confidently anticipated. 


Engineering and Ironfounding. 

The ironfounding trades have been doing fairly well as a 
whole, but in some departments business has been quiet, and an 
improvement is eagerly desired. Several large pipe-founding con- 
tracts are in course of arrangement, which, it is hoped, may be 
secured for this district. It is reported that locomotive engineers 
have secured extensive contracts for locomotive plant for abroad, 
about 100 locomotives and tenders having been secured. Marine 
engineers are well employed on existing contracts, but there 
appears to be some uncertainty as to the future. 


The Coal Trade. 
Current shipments of coal_from Scottish ports have been 














much reduced by the stormy weather, but it is ho that the 
reductions may be made good in succeeding weeks. e demand 
for all kinds of coal is well maintained, and prices are firm. 
The Conciliation Board, acting on the coalmasters’ prices for 
January, has conceded :a further advance of wages to the colliers 
of 6} per cent., or 3d. per day, which takes effect from the begin- 
ning of the present week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The South Wales Ports. 

RETURNS continue to show a great increase upon the totals 
of the corresponding week of last year. The total coal, coke, and 
patent fuel shipped last week at all South Wales ports, as given by 
the Customs, was 559,060 tons, an increase of 82,345 tons. Taking 
the ports individually, Cardiff exported 390,000 tons of coal, 600 
tons coke, and 1348 tons of patent fuel; Port Said again figuring 
largely with nine cargoes of coal, totalling 48,500 tons ; River 
Plate, twelve cargoes, 46,500 tons; and Genoa, nine cargoes, 
39,000 tons. Newport shipped 80,410 tons coal, 1566 tons coke, 
and 4900 tons fuel ; Genoa taking three cargoes of coal, 10,000 
tons ; and Bombay, 5000 tons. Swansea shipped 41,840 tons coal, 
400 tons coke, and 11,930 tons fuel; Rouen and Trieste the prin- 
cipal destination. Port Talbot exported 21,735 tons coal, 704 tons 
coke, and 2570 tous of fuel. 


The Cardiff Coal Trade. 

The surmise that top figures had been realised has been 
justified by the business of late and the lower figures quoted. 
Last week, owing to non-arrival of t nnage, the market weakened 
perceptibly, and although most of the collieries are well stemmed, 
yet some, owing to non-arrival of. tcnnage, in order to get their 
wagons released, have had to accept prices even under the market 
quotations. Other collieries, on the other hand, are in a more for- 
tunate position, and, being well supplied with tonnage, are hold- 
ing out for top prices. Best large steam, I understand, has been 
sold in exceptional instances under 18s., but current quotations 
mid-week were 18s. 6d. to 19s. All classes of coal have un- 
doubtedly a. weaker tendency, and prices are lower than last 
quotations, but, as stated, a few collieries, owing to being better 
placed with tonnage, hold to top figures, 


Latest Coal Quotations. 

At Cardiff mid-week the following were the ruling prices 
given on 'Change :—Best large steam, 18s. 6d. to 193.; best 
seconds, 17s, 9d. to 18s.; ordinary seconds, 16s. 6d. to 17s, 3d.; 
drys, 17s. to 17s. 3d.; best washed nuts, 15s. 6d. to 1é6s.; 
seconds, 14s. 6d. to 14s. 9d.; peas, 13s. 3d. to 13s. 6d.; seconds, 
123. 3d. to 12s. 9d.; very best smalls, lls. to lls. 3d. ; best 
ordinaries, 9s. 6d. to 9s. 9d.; seconds, 9s. to 9s. 3d.; inferiors, 
7s. 9d. to 8s. Very best Monmouthshire: Black vein, 17s. 3d. to 
17s. 6d.; Western Valley, 16s. 9d. to 17s.; Eastern Valley, 16s. 3d. 
to 16s. 6d. House coal: Best, 29s. to 203. 6d.; best ordinaries, 
19s. to 19s. 6d.; No. 3 Rhondda, 20s.; brush, 15s. 6d. to 16s. 3d.; 
smalls, 13s.; No. 2 Khondda, 15s. to 15s. 6d.; through, 12s. to 
12s, 6d.; smalls, 9s. 3d. to 9s. 9d. Patent fuel, 16s. 3d. tol7s. 3d, 
Coke: Furnace, 21s. 6d. to 23s. 6d.; foundry, 28s to 30s.; special, 
32s. to 36s. Pitwood: A little easier; 19s, 3d. to 19s. 6d., 
Cardiff or Newport; 21,500 tons came to the Welsh ports last 
week, 


The Anthracite Market at Swansea. 

Signs of increased firmness were visible at Swansea this 
week. Red coal is in strong request, and for machine coal of all 
kinds the demand is well maintained, and higher figures are re- 
garded as likely. Latest best malting, 20s. to 2ls.; seconds, 
18s. 6d. to 19s. 6d.; big vein, 17s. 6d. to 18s. 6d.; red vein, 15s. to 
16s.; machine-made cobbles, 19s. 6d. to 20s. 6d.; nuts, 233. 6d. to 
24s. 6d.; peas, 15s, to 15s. 6d.; rubbly culm, 7s. 3d. to 7s. 6d.; 
duff, 5s. 9d. Other Swansea prices are:—Best large steam, 
17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s. 6d.; bunkers, 13s. 6d. 
to 13s. 9d.; small, 9s. 6d. to 10s. 6d. House coal: No. 3 Rhondda, 
193.; through, 15s.; small, 10s. 6d. to 11s. 6d.; patent fuel, 16s. 


Freights at Cardiff. 

An improvement has taken p'ace since last week, espe- 
cially for prompt tonnage. As much as 9s, 3d. is reported as 
having been paid for Genoa and 7s. 3d. for Malta, which rates are 
considerably above previous fixtures. The congested state of the 
italian ports has greatly contributed to the improvement in rates. 
Homewards there is not very much doing, and rates are un- 
changed. 


Coal Winning at Swansea. 

Messrs, Glassbroo’x last week won a fine seain of coal at 
their new pit at Gorseinon, in the Swansea district. The pioneer 
of the family was associated with the successful enterprise some 
years ago at the Penrhiwkiber Colliery. 


Latest Newport Coal Price. 

Best Newport black vein ruled slightly easier mid-week, 
and authorities stated that for other qualities prices are declining ; 
house coal and pitwood firm; supplies of the latter short owing, no 
doubt, to the severe storms which have prevailed. 


Mixing Coal. 

This is a subject under keen discussion in the Cardiff and 
Rhondda districts, At the monthly meeting of the Rhondda No. 1 
district, held at Porth this week, the miners’ agent observed that 
the men would have to turn their mind to the question. He 
thought that the extortionate prices now being charged were not 
justified by the cost of production. Ia the course of the meeting 
he commented upon the fact that owners’ prices were not ina line 
with Custom House returns, but he did not question owners’ bond 
fides, and there was this to be considered, that the last advance 
made was more than the sliding scale would have conceded. 


Iron and Steel Trade. 

Imports, no doubt, have been affected by the severe 
weather, and no item from America or Antwerp and Rotterdam has 
to be noted. One result of the shortage in arrival of foreign bars 
has been a good run or home p-oduce. At Swansea last week the 
demand was so marked that stocks are nowat a minimum, In 
the Llanelly district, as in the Swansea, Landore, and at the large 
Bessemer works, briskness in steel output continues. At 
Dowlais heavy steel rails for home and colonial requirements con- 
tinue to engross attention, and an increase is shown in steel 
sleepers. A fair quantity of iron ore came in last week, though in 
lessened bulk, on account of the storms. Cardiff secured 10,800, 
Newport 10,100, and Port Talbot 1500 tons. Most of the ore came 
from Bilbao, but there were also cargoes from Nicolaieff, Santiago, 
Seville, and Almeria. Priges continue firm Newport and Cardiff. 
Rubio, 20s, 6d. to 21s.; Almeria, 20s. 3d., on basis of 50 per cent. 
iron, Swansea imported 1230 tons pig iron last week, and 261 
tons of scrap steel. Copper ore was received in substantial 
quantities, some from Wicklow. Newport imported this week 
2300 tons of ore from Passages, 


Latest Iron and Steel Quotations. 

: There is no alteration in steel rails. Swansea Metal 
Exchange quotes Siemens steel bars at £6 2s. 6d. to £6 3s. 6d.; 
Bessemer, £6 2s, 64. Pig iron: Bessemer mixed numbers, 
72s. 10d ; Middlesbrough, 54s. 8d.; Scotch, 61s. 6d.; Welsh 
hematite, 85s. delivered. It will be seen that easier prices prevai 
in all but Welsh, but only to a small extent, Bessemer being 2d. 
less; Middlesbrough 4d.; Scotch, 9d., as compared with last week, 








The Tin-plate Trade. 

Most of the mills were busy last week. Exports were 
affected by the weather, only 50,464 boxes being shipped, while 
76,290 were received from works. Stocks are at 134,975 boxes, 
Heavy orders for o1l plates are being executed, and mid-week the 
report on Change, Swansea, was that the inquiry, especially for 
early delivery, showed better signs. Prices remain. Official 
quotations are:—Ordinary plates, I.C. 20 x 14, 112 sheets, 
l4s, 104d. for B ; for Si » 14s. 104d. to 15s, C.A, 
roofing sheets, £11 10s. per ton; galvanised sheets, 24 gauge, 
£13 lds. to £14. Finished black plates, £1110s. Big sheets for 
galvanising, £11 10s, 





The Prosperity of Swansea. 

Several facts of significance transpired at the annual 
gathering of the Chamber of Commerce, Swansea, this week. It 
was stated on authority that the expenditure upon the Cray 
Waterworks had come t» an end. ‘I'he capacity of the reser- 
voir was stated to be three times the requitewents of the town 
In a review of the port’s prosperity by sir Griffith Thomas, it 
was menti.ned that the trade of the port had now reached 
5,300,000 tons. ‘The carrying capacity of ships had gone up since 
the sixties from an average of 250 tons to 1000 tons per ship. 
They were now in the midst of a dock enterprise that far exceeded 
all other efforts. So necessa'y was the new dock now in construc- 
tion, that it had been decided to offer the contractors a premium 
of £20,000 to complete it a year earlier than the time limit in the 
contract. Referring to tne anthracite trade, so important a fea- 
ture of the future, Mr. E. Taylor said that as recently as 1883 
only 509 tons were exported to the Continent, In 1887 the exports 
went up te 15,000 tons, in the following year to 906,000 tons, and 
last year to 3,000,000. At the meecing reference was made to the 
negotiations going on for establishing a new industry from the 
North of England, and, it was added, that the negotiations were 
likely to ba brought to a successful issue. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Dick, KERR AND Co., Limited, have recently opened an office 
in Cardiff at the following address :—Royal-chambers, Park-place, 
Cardiff. 

THE Gilbert Little Company, Limited, Bradford, has arrange: 
for the exclusive handling of the tempered steel detachable chain 
belt. ‘he links are made from steel bars fed into the machine at 
one end and delivered finished tempered steel chain at the other. 
Three machines have been installed, each capable of making 
200ft. of chain per hour. 

Mr. FRANK T, HANKS, who, fur the last sixteen years has 
occupied a position with Messrs. J. H. Holmes and Co., of New- 
castle-on-Tyne, has taken up the sole agency for the Adams 
Manufacturing Company, Limited, of London and Bedford, for the 
sale of their ‘* Igranic” motor controlling apparatus in Newcastle 
and the North-eastern district, and his address from March lst 
will be 1, Higham-place, Neweastle-on-Tyne. 

WE anderstand that the Falkirk Iron Company has recently 
completed at its works at Falkirk a new despatch warehouse, 
measuring 300ft. long by 100ft. wide, with four lines of rails, 
and two island platforms, 300ft. long by 27ft. wide each. Accom- 
modation is provided for over fifty wagons. This addition to the 
despatch department will, it is said, enable the company to send 
away fifty wagons daily, apd by working double shifts 100 
wagons, : 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Commanders.—F. Hore, to the Majestic, and W. W. 
Pearce, to the Albion, on recommissioning ; E. J. Taylor, to the 
Jason, on recommissioning ; J. K. Purkis, to the Hawke, on re- 
commissioning. 

Engineer-Lieutenants.—G. H. Starr, to the President, addi- 
tional, temporary, to assist Engineer Overseer at Messrs. Parsons’ 
Works, Wallsend-on-Tyne; E. V. Waud, to the Majestic, and 
G. W. Jones, to the Albion, on recommissioning; G. E. A. 
Crichton, to the Halcyon; A. E. Hurst, to the Talbot, 
on completing ; J. McLaurin, to the Dido, on recommissioning ; 
A. R. Brown, to the Vernon, additional, for charge of machinery, 
electric light duties, &c. 

Engineer-Sub-Lieutenants.—W. Benoy, promoted to Engineer- 
Lieutenant, and reappointed Hampshire on promotion ; C. Bell, 
promoted to Engineer- Lieutenant, and reappointed Victory, super- 
numerary, Ou promotion; G. Page, promoted to Engineer- 
Lieutenant, and reappointed Arrogant, on promotion ; C. Shep- 

» promoted to Engineer-Lieutenant, and reappointed 
Roxburgh, on promotion ; G. Cat.non and G. Preece, promoted to 
Engineer-Lieutenant, and reappointed Vivid, supernumerary (lent 
R.N. College), on promotion; H. Main, promoted to Engineer- 
Lieutenant, and reappointed Good Hope, on promotion; T. 
Warde, promoted Engineer-Lieutenant, acting, and reappointed 
Dominion, on promotion, 








Tue use of oil fuel for the United States Navy is not 
favoured by Admiral Evans for several reasons, First, it does not 
admit of forcing—the dashes of speed so necessary in naval 
practice ; secondly, it would be dangerous to store vil alongside of 
tons of explosives, the ship’s company would be living over a 
volcano, so to speak. And in battle a single shell might fire the 
whole ship. 

ContTracts.—Cryselco Limited have placed an order with 
Crossley Brothers, Limited, for a 150 brake meer gaet gas 
engine, and a 200 horse-power suction gas plant. his is in 
addition to the 100 horse-power Crossley engine and plant installed 
in 1905, their plant now totalling over 300 brake -horse-power.— 
The Mirrlees Watson Company, Limited, of Glasgow, has received 
orders for surface condensing plants from Birkmyre Brothers, 
Calcutta, the Mexborough Tramways, and from the Greenock Cor- 

ration; for a sub-base surface condensing plant from the 

ritish Thomson Houston Company, and for a low-level counter 
current jet condensing plant from Alexander Cross and Sons, 
Limited. The aggregate duty of these plants represents the con- 
densation of 116,500 lb, of steam per hour.—Messrs. David Bridge 
and Co., Castleton, Manchester, have received the order for the 
whole of the millwrights’ work for the Arrow Mill now in course 
of construction at Castleton ; also the millwrights’ work for the 
Dart Mill now being erected in the Bolton district.—E. Bennis and 
Company, Limited, inform us thatsince September 6th last they 
have received orders for a total of 201 mechanical stokers, &c., 
from sixty-two different firms, twenty-nine of the orders repre- 
senting eighty-six stokers, &c., being repeat orders.—The North 
British Locomotive Company, Limited, it is reported, has received 
two important contracts—one for as many as sixty — loco- 
motive engines and tenders for the Indian State Railways, and 
one for forty locomotives for South America. The engines for 
India, it is believed, are wanted with urgency, but the South 
American contract can be executed more at the contractor’s con- 
venience.—An order from the London County Council has been 
received by Hurst, Nelson and Company, of Motherwell, for 250 
electric tramway cars of the double-deck description, similar to a 
batch of 300 cars ordered by the Council from’ the same builders 
some time ago. 
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NOTES FROM GERMANY. 
From our own Correspondent.) 


The Rhenish Westphalian Iron Market. 


THE demand for pig iron remains large, and foundry pig 
is speaeny scarce, so that heavy lots have to be bought in 
England. Of the employment at the semi-finished steel works, the 
most favourable accounts can be given, but consumption remains 
higher than output, and the inconvenieuces caused thereby are 
increasing. The ‘‘pure” rolling mills getting but insufficient 
supplies in semi-finished steel, have been compelled, in a number of 
cases, to restrict their operations, In scrap iron rather more has 
been done than previously, heavier quantities being required, but 
as offers are plentiful too, the condition of prices has not changed. 
An excellent trade is done in bars, many mills having secured 
orders for bars in basic till far into autumn. Recently numerous 
orders from abroad have been coming in. The mills ask M. 145 to 
M. 150 p.t. for iron bars, a strong inquiry is experienced, and the 
order books are well filled ; M. 170 to M. 180 pt is being'paid,for 
good merchant bars, and for rivet iron. The animated tone 
previously noticed continues on the plate =market. Present 
employment is good, and prospects for the future are very favour- 
able, for the orders booked reach up to the third quarter. 
Quotations for sheets vary between M. 160 to M.170p.t. The wire 
trade, as well as the pipe trade, are moving on satisfactorily. 


The Siegerland Iron Trade. 


Activity and demand remain brisk as before in all 
departments. There are next to no stocks, and the outlook is 
bright, on the whole. Foreign orders come in more freely than a 
few weeks ugo. Existing orders on the ist of February have been 
far more numerous than at the same period last year or in the two 
preceding years. The prices for Nassau red iron ore have been 
advanced. The acceptance of the conditions of the Geisweid 
Jronworks having, at a meeting on the 18th inst., been considered 
impossible, further negotiations concerning the joining of the said 
works to the syndicate have been broken off, and the Siegerland 
Pig Iron Syndicate will therefore end«on the 7th of July of 
present year, 


Output of the Saar Works. 


In January of present year the production of the five 
blast furnace works in the Saar district has; been 126,890t., of 
= ag t. ae Saar and 50,819t. to the Mosel works. 

e price for Luxemburg pig iron is reported to have been 
reduced M.4p.t. for the Rhenish-Westphalian district, where 
English competition is particularly keen. 


Iron and Steel in Silesia. 


In most branches the demand is reported to be increasing, 
and consumers are buying very freely, as the tendency of prices is 
upward, and makers and manufacturers do not feel at all inclined 
to make concessions when they are in so good a position as the 
present one. Prices for some specially favoured articles are 
generally expected to rise in the next quarter. 


Coal in Germany. 


; The condition of the coal industry in Rheinland- 
Westphalia has not changed. Belgian coal dealers are re- 
pee to contemplate the forming of a Belgian coal-office in 
Juisburg-Ruhrort on the Ist of April, 1907. The last months have 
been a period of steady improvement on the Silesian coal market, 
and the continued active and generally increasing demand for all 
sorts of fuel has led to a definite resolve on the part of coalowners 
to raise the prices for all descriptions of coal M. 1 p.t. from the Ist 
of April—i.c., the usual reduction of 0-50 p.t. from the lst of 
i will not take place, and present prices will meet with an 

vance of 0-50 p.t. 


Active Employment in Austria-Hungary. 


The favourable position in the different trades continues, 
all the mills and factories being busily engaged in executing orders 
of previous date, to which have been added numerous fresh con- 
tracts, as consumers are generally inclined to place their orders 
without delay, for the next quarter is expected to open with a 
rise in prices for most articles. A steady increase can be noticed 
in the demand that comes in from the wagon and locomotive shops, 
and the requirements from the machine and bridge-building 
establishments increase perceptibly. Present prices are as under :— 
Witkowitz pig iron, No. 1, 117 to 122 crowns; the same, No. 3, 
110 to 120 crowns ; hematite, 127 to 130 crowns; grey forge pig, 
130 to 133 crowns ; spiegeleisen, 10 to 12 p.c. grade, 140 crowns, 
all. per ton; Styrian bars, 230 to 240 crowns; tank plates 
285 crowns ; boier plates, 315 to 325 crowns; galvanised sheets, 
495 crowns ; girders, 242 crowns per ton, free Vienna. Buying is 
very brisk on the Austro-Hungarian coal market, and producers of 
coal are very well situated, realising high prices for all sorts of 
fuel. Output is behind consumption, and numerous factories have 
been forced to limit their operations ; even temporary stoppages 
are reported to have been the result of the scarcity in fuel, 


The Belgian Iron Market. 


Although activity in all the principal depsrtments remains 
tho-oughly satisfactory, there has been a digs quieting down in 
prices since the beginning of the present month, especially in the 
finished iron department, and the demand for some sorts of irons 
has slackened off lately. The tendency of the market has been 
just a trifle less contident, which may be partly due to the 
fluctuating prices for pig iron in England ; also the question of 
prolonging the Steel Convention, and some other syndicates, is 
having a somewhat depressing effect on speculative business, and 
dealers are showing a slight reserve in their purchases. Present 
prices are as follows :— 


bo InJand. 
rancs. S. 
Merchant bars, No. 2 .. 172-50 a 
Merchant bars, No. 3 .. 75 180 
Steel bars.. .. .. 177-56 135 


Recent attempts to raise the above quotations have been without 
resnlt. For girders 174-75f. p.t. is quoted for export, and 165f. 
p-t. for inland consumption are paid without questioning, but a 
rise In quotations is not being contemplated. Inquiry, as well as 
demand, have continued to increase in the Belgian coal industry. 


Healthy Business in France. 


: In all respects the position and prospects of the French 
iron and steel trades may be regarded as satisfactory, increasing 
demand being reported from all the principal departments, while 
the tendency of prices is upwards, The same may be said of the 
French coal industry. 








ELECTRIC POWER IN A PERUVIAN Minz.—We are asked to state 
that the mill in the mine referred to on page 179 of our last issue 
was designed by the Luhrig Coal and Ore Dressing Appliances, 
Limited, and that the whole of the concentrating machinery in 
connection with it was supplied by this firm. 


THE [RON AND STEEL InstTitUTE —The Council of the Iron and 
Steel Institute have accepted an invitation to hold the autumn 
meeting in Vienna, it being the twenty-fifth anniversary of the 
previous meeting held in that city. The meeting will be held on 
September 23rd, 24th, and 25th, and will be followed by excursions 
to Bohemia} and to Styria, invitation ofjthe Prague Iron 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EL. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C , at 8d, cach. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the “ptance of the yplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








STEAM ENGINES AND BOILERS. 


1656. January 22.d, 1906.—{[MPROVEMENTS IN OR RELATING TO 
MECHANICAL STOKERS FOR FURNACES, Charles Erith, 70, Grace- 
church-street, London. 

This invention relates to mechanical stokers for feeding fuel to 
locomotive and other furnaces fitted with grates by distributing 
the fuel on to such grates with the aid of blasts of steam or of 
air at regular intervals, the objects being to simplify the 
mechanism for sprinkling or distributing the fuel.and to improve 
combustion and abate smoke. There are three figures. Fig. 2isa 
plan. Fig. 3 isa vertical section. The apparatus may be built 
upon a frame « adapted for attachment to a furnace / in the place 
of the ordinary firing door, the frame being hinged as shown at 
a’. The coal or other fuel flows by gravity, or it may be fed by 
mechanical means through a copper « on the feed plate d, which 
projects into the furnace. Situated at the rear of this feed plate 
is a blast nozzle ¢, preferably of taper or wedge formation, and 
provided with a regulating valve e! adapted to vary the intensity 
of the blast to suit the nature of the fuel and the size of the fur- 
nace grate over which the fuel is to be distributed by the blasts 
of steam or air issuing from the nozzle. The blast regulating 
valve ¢' may be of an appropriate construction. The blast valve 
f is opened at regulated intervals by mechanism such as herein- 
after described, a spring f! preferably effecting the closing of the 
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valve. A small engine g worked by steam or compressed air, of 
the self-contained type as used on steam pumps, may be connected 
directly toa dashpot / containing oil or other liquid, so that by 
regulating the flow of liquid through the valve 4! on the by-pass 
i? of the dashpot a positive action of the engine at slow speeds 
is ensured. On the piston-rod g! of the engine is arranged a 
crosshead / provided witb a roller i! actuating a lever 4, whereby 
the blast valve f is opened once for every outward stroke of the 
piston of the engine g, blasts of suitably regulated constant pres- 
sure being thereby injected through the nozzle e so as to act on 
the fuel deposited on the feed plated. The crosshead i on the 
piston-rod g has a pivoted arm 7? with the roller /1, the other end 
of this-arm being held against a stop 73 by means of a spring @, 
The roller runs against the lever &, which is attached at one end to 
the spindle f2 of the blast valve f, and is formed with a cam sur- 
face f%, whereby upon the roller 1 coming into contact with the 
projection £3, on the forward stroke, the crosshead ¢ forces the 
lever & forward and effects the opening of the blast valve f. Upon 
the roller i}- passing the projection the spring f! on the valve 
spindle f2 causes the blast valve f to close. On the return or back 
stroke, when the roller reaches the projection on the lever, the 
pivoted arm 2? turns on its centre and allows the roller ?!, to pass 
without, however, moving the valve, the arm 7 being brought 
back to its original position by means of its spring 4.—Janvary 
30th, 1907. ‘ . 


2111. January 27th, 1906.—IMPROVEMENT IN APPARATUS FOR 
PREVENTING SMOKE IN FURNACES FOR STEAM GENERATORS 
AND THE LIKE, William Byrom, Fern Lea, Fairfield, near Man- 
chester. . 

This invention relates to improved apparatus for preventing 

smoke in the furnaces of steam boilers. Its chief feature is a 





b 
Industry Company and the keadan Alpine- Mining Company 
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special construction: of air heating chamber, mounted upon or 
forming the fire-bridge, and designed, in conjunction with an 


arrangement of pipes, to heat the portion of the air admitted to 
the ashpit, and then deliver it, at the front end of the furnace, on 
to the burning fuel. There are four figures. Fig. 1 is a longi- 
tudinal section of one of the boiler flues and a cross-section of the 
improved fire-bridge ; d is the furnace flue, / the furnace grate, 
¢ the ashpit, d is the fire-bridge, made of metal, preferably cast 
iron, and at its upper part comprising the heating chamber d’. 
This chamber, which is built upon a base-plate 1, formed in one 
with a vertical part 2 and side brackets 3 made to the curve of the 
flue, is formed with an outer wall 4 and an inner wall 5, producing 
an air channel 6. In tke floor of the chamber are air inlet 
openings ¢ and air outlet openings f. Connected to the floor part, 
over the holes f, and opening into the air space 6, are pipes yg, 
which extend forward to points immediately below the dead- 
plate 4, and, after passing up through the dead-plate, terminate 





























in delivery nozzles ¢, which point towards the fire-bridge. In the 
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front part of each pipe is a valve / for closing and open:ng the pipe 
and in the nozzle ¢ of each pipe is a steam jet or ejector /, con- 
trolled by valve /. The heating chamber /! extends across the 
full width, or almost the full width, of the furnace, the spaces 
between its two ends a: d the flue shell being bricked up. In using 
the apparatus the valves j are cpened and the steam jets tursied 
on. Air fromthe ashpitc then enters the heating chamber ¢! 
through opeving.¢, and thence passes upwards and over the top 
edges of the inner wall 5, and, by coming ia contact w-th the hot 
metal, becomes highly heated. It then passes down the opposite 
side of the chamber, below the inner wall, and, finally, through the 
outlets f into the pipes gy. After travelling throngh the pipes, 
which lie as close to the fire-bars as possible, and thus cause it to 
be further heated, the air is delivered through the nozzles « into 
the furnace, where it meets and mingles with the products of 
combustion. The cavity or well ¢? within the heating chamber d! 
serves tu intercept and retain any dust carried in by the air, and 
thus allow the air only to pass through the pipes y.—/anvary 30th, 
1907. 


TURBINES. 


2361. January 30th, 1906.—IMPROVENENTS IN STEAM TURBINES, 
Arthur Greenwood and Kunrad Andersson, both of Albion 
Works, Armley-road, Leeds. 

This invention relates to steam turbines of the De Laval type, 
and coraprises an improvement ia the arrangement and form of 
the nozzles or apertures through which the steam is expanded 
before its action on the vanes or buckets of the rotating disc. It 
will be remembered that in the case of steam turbines of the De Laval 
type, the expansion of the steam to the full extent takes place in 
the nozzles, and to this end the nozz’es are tapered in a way that 
is now well understood, and they are directed towards the buckets 
of the wheel in such a way that the velocity of the fully expanded 
steam is wholly utilised. Therearenine figures. Fig. 2is a view 
of the arrangement provided with a plate, by means of which any 
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desired number of steam passages may be opened or closed ; @ is 
the turbine wheel, having buckets / on its circumference of the 
usual type ; 7 is the casing, ¢ the steam chest, and fis a plate 
having inclined and tapered orifices or passages therethroug h 
leading into the casing ¢ near the buckets / of the turbine. To 
control the passage of steam from the chest ¢ to the turbine casing 
d an annular plate gis provided, having slots therethrough opposite 
the holes leading to the passages. A rack end worm are provided 
for rotating the plate g to cover or uncover any desired number of 
steam holes in the plate f. The annular plate gmay be variously 
shaped to accord with the arrangement of inclination of the steam 
passages. In these figures the passages leading to the nozzles 
enter the plate g, which is U-shaped at the side, and turn approxt- 
mately at right angles towards the nozzles when traversing the 
plate f!. The nozzles are in all cases arranged upon one pitch circle, 
but the apertures in the covering plate g and passages in the 
plate f! may be on two or more pitch circles if desired.— January 
30¢h, 1907. 


ORDNANCE. 


30948, February 8th, 1906.—IMPROVEMENTS IN AND RELATING TO 
RECOIL APPARATUS FOR Guns, Lieut. Arthur T. Dawson and 
George T. Buckham, both of Vickers, Sons and Maxim, 
Limited, 32, Victoria-street, Westminster. 

This invention relates to coil apparatus for guns, and has refer- 








ence to the class of such apparatus in which the recoil buffer 
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eylinder is surrounded by the return spring casing and in which 
a three-part buffer piston is employed. There are twelve figures. 
Fig. 2 is a longitudinal section. G is the buffer and return spring 
casing, g! 9? 93 are the three-part piston, g is the piston-rod con- 
nected at its forward end to the cap g*. G!G! are the return 
springs surrounding the buffer cylinder G2. G* is the sleeve nut, 
which is secured to the crosshead of the gun cradle by means of an 
interrupted screw and prevented from turning by a spring pin. 
The cylioder G2 of the recoil buffer is surrounded by the return 
springs G1, which are enclosed by the casing G. The bvffer 
cylinder G? is fitted with a shoulder 7° at its front end, by means 
of which it acts as a compressor rod for the springs. At the rear 
end the buffer cylinder is in the form of a hollow screw y° passing 
through the sleeve-nut G®, which has a shoulder g’ to hold the 
springs in place cn the buffercylinder when the gun is dismantled 
for transp.rt by mules. ‘The sleeve-nut G® is for the purpose of 
putting the initial compression on the springs. It is secured to 
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the cross-headl by an interrupted screw, and is prevented from 
turning by the spring-pin. ‘The holes g° for filling the buffer 
cylinder with liquid are at the rear end of the cylinder ; thus, the 
tilling and also the initial compression of the springs can both be 
effected from the breach end of the gun. The piston consists of 
three parts, g! 929°, one (g!) free to turn angularly on the rod, and 
one (9%) free to move longitudinally against the resistance of a 
spiral spring on the rod. Each of the portions has ports g° in its 
circumference, and the angularly movable part g? has a projection 
which fits into a rifled groove g!* which is formed in the cylinder. 
When the gun is in the firing position, the ports in the fixed part 
gy and angularly movable part g? coincide, but are almost closed 
by the sliding part 93. At the commencement of the recoil of the 
gun and cradle the liquid passes through the ports in the fixed 
and angularly movable parts and forces back the sliding part, 
with the result that the ports are all fully open so that a passage 
sufficiently large for the ready flow of the liquid frcem front to 
rear of the piston is obtained. During the recoil the angularly 
movable part g? is moved by the rifled groove, and gradually, 
but not quite, closes the passage through the ports in the parts 
gig?. The buffer piston is thus caused to exert resistance to the 
recoil movement, such resistance varying with the stability of 
the carriage.--January 30th, 1907. 


ROAD MOTOR VEHICLES. 


1237. January 17th, 1906.—IMPROVEMENTS IN AND RELATING TO 
GEARING FOR BICYCLES, OR LIGHT THREE-WHEELED VEHICLES 
DrIvEN BY Morors, Alfred Dougill, 5, Vernon-rozd, Leeds. 

This invention relates to improvements in gearing for tricycles, 

and light three-wheeled carriages. There are five figures. Fig. 1 

represents a portion of a light motor road vehicle in elevation, 

showing an engine provided with two fly-wheels. The motor A is 

mounted and attached in any convenient manner to the frame B, 

the crank shaft A! of the motor carrying on both ends a fly-wheel. 

A fly-wheel F is mounted on one end of the crank shaft A!, and a 

tly-wheel F! on the other end. The back wheel W is mounted in 

the frame of the vehicle on a shaft or axle retained in suitable 
bearings, to which are attached the springs S, such springs being 
provided with adjustable end bearings S! attached to the frame- 
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Fig. 1. 


work of the vehicle. The back axle is provided with a chain 
pulley P, achain P! being connected to a chain P? mounted on 
the driving shaft D adjacent to the back fly-wheel F. On the 
driving shaft D is mounted a friction disc F?. Mounted some 
little distance away from the fiy-wheel F! is another shaft D! on 
which slides a friction wheel F* ; such friction discs F? F3 are so 
mounted on their shafts D and D! that they may slide along the 
shafts and still revolve. The shafts D and D! are retained in 
excentrics E working in bearings or brackets G attached to the 
framework of the vehicle. One or more of these excentrics has 
connected thereto a lever such as L. There may be a lever for 
each shaft, or the lever L may be connected and operate both 
excentrics and shafts. On the lever-L being operated in the 
direction of arrow 3, the excentrics will be turned in the direction 
of arrows 4and 5, and the dises thus thrown out of gear.—January 

89th, 1907. 

1382. January 18th, 1906.—IMPROVEMENTS IN OR RELATING TO 
THE MOUNTING OF THE Motors AND GEARING OF MoTOR 
RoaD VEHICLES, Wilham J. P. Moore, New Britain, Hartford, 
Connecticut, U.S.A. 

This invention relates to self-propelled vehicles and consists in 
the various arrangement of parts whereby the propelling and 
power transmitting mechanism of the vehicles is relieved of 
distorting strains. There are five figures, Fig. 1 isa plan. Inter- 








mediate of their ends, the two side girders are united or joined by 
means of a cross-member 8,' which is preferably tubular and of 
great strength, being rigidly joined to the side girders at each end, 
and the motor antl gear-box 20 are both mounted cn this cross 
member, on opposite’sides, so that neither can swing laterally, but 
the parts are permitted to oscillate vertically about this member as 
a horizontal axis, so'as to accommodate themselves to the under- 
frame when the latter becomes flexed in a vertical direction. The 
side girders 1 will necessarily bend more or less in different direc- 
tions under the load of the vehicle and other causes, but the cross 
member 8 is not subject to such flexure and serves to support the 


motor and the transmission device 20 in vertical planes which‘ are 





parallel or at least relatively fixed. The free ends of these parts 
are supported with freedom for relative transverse movement with 
respect to the extremities of the flexible underframe.. The motor 
is supported upon an inner supporting frame 10, preferably tubular 
and ring jointed to the cross member 8 at two points a aon opposite 
of the middle point of the length, and at the forward end the 
motor supporting frame is provided with a tubular gudgecn. The 
forward cross brace 2 carries a pin in its two down-turned side 
flanges, and a suspension link is hung on the pin between the 
flanges so as to swing in a direction transverse to the longitudinal 
axis of the underframe, the link being also capable of slight pla 
in a longitudinal direction on the pin. The lower end of the lin 
embraces the tubular gudgeon, and a tubular extension is threaded 
into the end of the gudgeon. The motor or its crank case is pro- 
vided with flanges to be bolted to the frame 10, and the flanges 
are so disposed that the axis of the gudgeon is in line with the 
crank shaft, the latter being provided with an extension which 
passes through the gudgeon and the aperture in the link into the 
part, where it is adapted to connect with the crank shaft C for 
starting the motor. The gear-box is supported at three points 
from the underframe similarly to the motor, the casing of the 
dev'ce 20 is ring-jointed to the cross member 8 at two isolated points 
dd, on each side of the centre, and at its rear end it is suspended 
by a transversely swinginz link 15 pivoted to a cross-brace 2 of the 
underframe.—J/unuary 30th, 1907. 


7339. March 27th, 1906 —IMPROVEMENTS IN WHEELS FOR MOTOR 
OMNIBUSES AND OTHER SUCH VEHICLES, Alfred Dickinson, 
Telephone-buildings, Birmingham. 

This invention relates to improvements in wheels for motor 
omnibuses and other such vehicles, and refers more particularly 
to those wheels in which the rim or tire is built up in sections, and 
which sections can be extended radially outwards by a screw for 
the purpose of compensating the wear and tear of the tread of the 
tire, the improvement consisting of the application of a wire cable 
which binds the segments together and forms a tread. There are 
four figures. Fig. 2 is a section. The centre part A of the wheel 














consists of a metal dise which is formed integrally with the hub 
a' and which is provided with radiating webs a? terminating in a 
hexagonal or other shaped intermediate rim B, which is provided 
with the side flanges /!, the outer circumferences of which are 
circular and which form a channel into which the segments of 
rubber E are fitted. The tread or tire H is formed of a twisted 
wire rope or cable which is wound several times round the whole 
circumference of the rubber segments E, the ends of the rope 
being secured in lugs which are bolted to the web of the wheel. 
Means are provided for forcing the segments E outwardly against 
the rope in such a manner as to enable the rigidity of the wheel to 
be maintained and at the same time allow of the segments being 
so adjusted as to render the tread of the wheel perfectly true in 
circumference. The nuts are secured to the segments E, the 
screw pins J passing through the intermediate rim B provided with 
nuts /? and j? for allowing for the adjustment of the segments E, 
—January 30th, 1907. 


MISCELLANEOUS. 


1895. January 25th, 1906.—IMPROVEMENTS RELATING TO THE 
PROTECTION OF HARBOURS AND THE LIKE AGAINST ATTACK BY 
TORPEDOES, TORPEDO Boats, SUBMARINE VESSELS, AND THE 
LIKE, Alexander Ashton, Port Said, Egypt. 

This invention has reference to the defensive means, consisting 
of booms with strong nets suspended therefrom, used for the pro- 
tection of harbours and the like against attack by torpedoes, 
torpedo boats, destroyers, and submarine vessels. Such defences 
being of a temporary character, they require to be got into posi- 


tion in the shortest possible time when required, must be removed 
in whole or in part when required, to permit ordinary navigation, 
and have to be stored away in time of peace ; and as the parts are 
necessarily heayy and bulky much labour and time are expended 
in their manipulation, not only during actual service, but in 
periodical. practice work: The boom, which is buoyant, is con- 
structed in such a manner that the attached net is adapted’ to be 
rolled up on the boom by rotating the latter while afloat. There 
are five figures. Fig. 1 shows one of the booms.with a portion of 





‘products from its waste liquors, 


the attached net. The boom is made of cylindrical form, and of 
sufficient displacement to float with at least twice the weight of the 
net and other connection attached, as well as to allow such free. 
board as may be considered necessary. It is divided into water. 
tight compartments by suitable division plates, so as to reduce the 
risk of sinking if damaged. The boom 1 is of iron or steg] 
plate ; it is made in lengths with a single longitudinal butt joint, 
and with externally flanged ends 3 ; the transverse division plate 4 
are riveted between the flanges 3, and as this riveting for connect. 
ing the scctions is entirely external there is no need to provide 
manholes, as all riveting requiring access to the interior can be 
completed before the sections are riveted together. One each end 
of the boom is fixed a ring or wheel 5 built of angle, railway, or 
the like section metal, and round the body of the boom on each 
end, at the points 6, are coiled a number of laps of chain or wire 
or hemp rope, one end of which is fixed to the boom, while the 
other end has a hook or shackle. The total length of the chain or 
rope is somewhat greater than the depth of the net. Each end 
of the boom is also provided with eye bolts 7 and short chains §, 
connected to a swivel shackle 9, to facilitate connecting up, mocr. 
ing, or towing. The nets 12, of steel wire, are tiexibly carried Ly 
a longitudinal rod 10, adapted to be readily attached froi 
fixings 11 on the boom, and the seams 2 of the boom will normally 
float uppermost, so as to reduce the tendency to leakage. ‘The 
fixings 11 for the rod 10 are in the form of iron straps riveted to 
the boom near the top, and provided with eyes through which the 
rod 10 is slid, being secured by the cotters 13. In order to raise 
the net and re-roll it on the beam without moving the latter from 
its position when moored, a pair of submersible buoys of suitable 
buoyancy and weight are employed.—J/anuary 30th, 1907. 








CIVIL AND MECHANICAL ENGINEERS’ SocrETY.—A meeting will 
be held at the Caxton Hall, Westminster, 5.W., on Thursday, 
March 7th, at 8 p.m , when a paper will be read on ‘Types of 
Enclosed Steam Water Heaters,” by Mr. C. R. Allensby, 
G.I. Mech. E, . 

THE INSTITUTION OF MECHANICAL ENGINEERS.—An extra 
meeting will be held this evening, at 8 p.m., when the discussion 
will be continued by Sir William H. White, K.C.B., past-president, 
on ‘The Eighth Report to the Alloys Research Committee on the 
Properties of Alloys of Aluminium and Copper,” by Professor 
H. C. H. Carpenter, M.A., Ph.D., and Mr. C, A. Edwards. Pro- 
fessor Carpenter will reply to the discussion. 


CoLD SToraGE AND IcE AssOCIATION.—The next meeting of 
the Cold Storage and Ice Association will be held on Monday, 
March 11tb, 1907, at 8 p.m., at the London Chamber of Commerce, 
Oxford-court, Cannon-street, London, E.C., when a paper, to be 
illustrated by lantern views, will be read by Mr. E. H. E. Bulwer, 
member, on ‘The Equipment and Maintenance of Large Ice- 
making end Cold Storage Plants.” On Monday, April 15th, at 
8 p.m., at the same place, a paper will be read by Mr. Charles 
Tabor on ‘‘ The Colonial Poultry and Rabbit Trade.” 


PRIZE FOR INDUSTRIAL HYGIENE.—We are informed that the 
Council of the Society of Arts are prepared to award, under the 
terms of the Benjamin Shaw Trust, a gold medal, or a priz of 
£20. The medal, under the conditions laid down by the testator, 
is to be given ‘“‘For any discovery, invention, or newly-devised 
method for obviating or materially diminishing any risk to life, 
limb, cr health, incidental to any industrial occupation, and not 
previously capable of being so obviated or diminished by any 
known and practically available means.” Intending competitors 
should send in descriptions of their inventions not later than the 
3lst December, 1907, to the Secretary of the Society of Arts, 
Adelphi, London, W.C. Such descriptions may be sent in under 
the inventor's name, or under a motto, accompanied ,by a sealed 
envelope, enclosing the name, as preferred. ‘I'he judges will be 
appointed by the Council. The Council reserve the right of with- 
holding the prize or of awarding u smaller prize or smaller prizes, 
if in the opinion of the judges nothing deserving the full award is 
sent in. 

EXPERIMENTS IN AERIAL NAVIGATION.—Tho Aéro Club have 
completed arrangements, which have been in course of preparation 
for some considerable time, for the carrying out of a series of 
important practical experiments in connection with adrial naviga- 
tion. These experiments will be subdivided into the following 
classes :—(1) Propellers, (2) aéroplanes, (3) engines. The experi- 
ments regarding propellers will be carried out by Professor Wayn- 
forth, the honorary technical adviser to the Aéro Club, and the 
authorities of King’s College, London, have kindly allowed the 
use of their engineering laboratory for the purpose. Lord Howard 
de Walden has already given £100 to the Aéro Club for experi- 
menting purposes, and at a special meeting of the Committee of 
the Club, held on the 20th inst., additional subscriptions were 
obtained from the following members :—-F. H. Butler, E. Buck- 
nall, Martin Dale, P. Alexander, Colonel J. E. Capper, C.B., R.E., 
Professor A. K. Huntington, J.T. C. Moore-Brabazon, 8. Spooner, 
Admiral of the Fleet Sir Edward Seymour, G.C.B., Hon. C. $, 
Rolls, Roger Wallace, K.C. 


THE Farapay SocreTty.—The twenty-seventh ordinary meeting 
of the Faraday Society was held on Tuesday, February 19th, 
1907, at the Institution of Electrical Engineers, ¥2, Victoria-street, 
8.W. Dr. T. Martin Lowry was in the chair. Mr. John B. C. 
Kershaw, F.I.C., read a paper entitled ‘‘ The Present Position and 
Future Prospects of the Electrolytic Alkali and Bleach Industry.” 
The paper opened with a brief historical review. The original 
patent of Charles Watt for the electrolytic production of sodium 
or potassium hydrate and chlorine compounds was taken out fifty- 
five years ago; but the earliest industrial experiments were made 
in the early eighties, and in 1889 a 200-horse-power plant was 
erected at Griesheim, using the ‘‘elektron”’ cell, in which the 
diaphragms are said to be made of cement. This cell is now used 
extensively on the Continent, and appears to work satisfactorily 
and economically. In England the earliest industrial trials were 
made with an asbestos diaphragm cell at Snodland in 1891-92, and 
afterwards with a bell type of cell. These experiments led to the 
formation of the Electrochemical Company at St. Helens, but the 
works are now closed down. The Hargreaves-Bird and the Castner 
cells were patented in 1892-93; the Castner Kellner Works were 
started at Runcorn in 1897. In America a Le Sueur diaphragm 
cell was erected in 1892, and a Castner cell at Niagara in 1897-98. 
The second part of the paper contained a list of the works now 
operating in Europe and America, summarising, as far as informa- 
tion is available, power used, type of cell and process employed, 
and products made. The totals showed that about 55,000 horse- 

ower were now being devoted to the production of alkalies and 
Bleach by the electrolytic method, and that plant representing 
about 13,000 horse-power is lying in reserve. Assuming that all 
the plants are being worked to the best advantage, the production 
of 70 per cent. caustic soda at yresent would be about 110,000 
tons per annum, with an equivalent of 231,000 tons of 35 per cent. 
bleaching powder—2 tons of caustic and 4-2 tons of 
bleach per E.H.P. year. In conclusion, the future of the 
industry was discussed. Within the last few years the electro- 
lytic method appears to have had a set-back. In the author's 
opinion the Le Blanc, electrolytic, and ammonia’ soda processes 
will continue to exist side by side. In the case of the first, alkali 
and bleach will be produced in diminishing quantities, but be 
compensated for by the sulphur derivatives which will yield the 
profits. The best of the electrulytic processes will gradually 
replace the Le Blanc method for the manufacture.of chlorine pro- 
ducts, and they will also produce metallic sodium and its deriva- 
tives... The ammonia soda process will continue to manufacture 
sodium carbonate and bi-carbonate, but it can never replace the 
other methods, until at any rate it succeeds in making chlorine 
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RAILWAY GAUGES OF INDIA. 





Our readers will remember the discussion at the 
Institution of Civil Engineers, about this time last year, 
on the paper read by Sir Frederick Upcott, the present 
Chairman of the new Indian Railway Board, upon the 
“ Railway Gauges of India,” which occupied three nights, 
and with the subsequent correspondence fills 130 pages of 
Vol. 164 of the ‘ Proceedings.” The paper showed that 
of the 27,000 miles of~railway open in India at the end 
of 1908 about 14,500 were on the standard or 5ft. 6in. 
gauge, 11,400 on the metre or 3ft. 3jin. gauge, and the rest 
on 2ft. 6in. and 2ft. gauges, and it attempted to show that as 
the actual cost of the principal railways averaged £10,666 
per mile for the standard, and £5133 per mile for the metre, 
there was ample justification for the policy adopted by 
the Government of India thirty-five years ago in intro- 
ducing the latter gauge. This view was strongly opposed 
in the discussion, and most people who were present, or 
who have read the “ Proceedings,’ must have come to 
the conclusion that the balance of opinion was decidedly 
condemnatory of that policy, and distinctly against any 
further extension of the narrower gauge from the districts 
where it was at first introduced, on the ground of 
economy and lightness of the traffic expected, into 
districts already occupied by the standard gauge, and 
in which a heavy traftic is already assured. Many of 
those who took part in the discussion seemed to think 
that matters are now too far advanced to be remedied, 
and that the operations of enormous magnitude, which 
would now be necessary to obtain uniformity by the com 
plete conversion of either gauge to the other, would now 
be too costly to be attempted. On the other hand, several 
speakers showed that there are many sections of the 
metre gauge which already find difficulty in dealing with 
their growing traffic, and pointed out that, as large 
expenditure will certainly soon be necessary on those 
sections in order to increase their capacity by strengthening 
way and girder work, doubling track, &c., now is the time 
to commence the gradual conversion to 5ft. 6in. of such 
portions of the metre gauge systems as are developing 
heavy traffic, and that by doing so the further growth ot 
that traffic would be better provided for than by retaining 
the narrower gauge. They pointed out that by this 
method the points of transhipment between the two 
principal gauges of this country could be gradually pushed 
back from the neighbourhood of the great centres oi 
trade, and the volume of traffic requiring transhipment 
be thereby gradually diminished, and that by the definite 
adoption of this policy, combined with a rigid prohibition 
of any further extension of the smaller gauge into dis- 
tricts where heavy traffic is likely, the mistakes of the 

ast could be gradually rectified, and uniformity of gauge 
a eventually obtained without that great inflation oi 
capital which an attempt to effect this too rapidly might 
cause. The evils of introducing a second gauge into 
confined centres of trade like collieries or seaports were 
also strongly dwelt on. 

It will also be remembered that the discussion of the 
subject by the leading professional association of the 
world was distinctly stated by the author of the paper to 
be invited because—to use his own words—it is a wise 
precaution to look uhead and endeavour beforehand to 
have a clear idea of what will be to the best advantage 
of the future development of traffic. It will be interest- 
ing, therefore, to watch from time to time what effect 
the public criticism, by the members of the Institution, 
of the views put forward will have upon the railway policy 
of India. That it is likely to have but little more effect 
than the previous discussion on Mr. Thornton’s paper on 
the same subject in 1873 had upon the Government ot 
that day would seem probable from a memorandum by 
the Indian Railway Board—of which the author is 
chairman—which was published under a Resolution of 
Government in the Gazette of India dated December 
29th, and which is now being freely commented upon in 
the Anglo-Indian Press. 

The case referred to may be briefly explained thus :— 
Calcutta is cut off from the district known as Northern 
Bengal, and from Assam on the north-east, and Tirhoot 
and Oudh on the north-west, by the great river Ganges, 
which is at present unbridged below the city of Benares, 
distant about 470 miles by railway from Calcutta. Below 
that point there are several steam ferries, some of which 
are equipped with — for transporting railway 
wagons, but at the others goods traffic is unloaded and 
transhipped across in barges. Of these ferries the two 
most important are at Mokameh, about 200 miles below 
Benares and about 280 miles by rail from Calcutta; and 
Sara, 180 miles due north of Calcutta. The former is a 
wagon ferry; the latter is a transhipment ferry. The 
whole of the country on the south or right bank of the 
Ganges is served by the Kast Indian Railway—5ft. 6in. 
gauge— which, in conjunction with other railways of the 
same gauge, provides unbroken railway communication 
between Calcutta and Peshawar (1542 miles), Karachi 
(2048 miles), and Bombay (1400 miles). Further south 
the Bengal-Nagpur Railway and others of the same 
gauge afford similar communication with Nagpur, 
Hyderabad, and Madras. The country on the north 
bank of the Ganges west of Benares is served by the 
Oudh and Rohilkund Railway, also 5ft. 6in. gauge, which 
extends through Lucknow and Moradabad to Delhi and 
Saherunpur, 990 miles from Calcutta. Out of the 12,000 
miles of standard gauge railways mentioned above, at 
least 5000 may be considered to find their principal 
access to the sea at Calcutta, and the volume of traffic 
brought down by the East Indian Railway alone was 
stated in 1901 to be over five million tons per annum ; 
it is probably much greater now. 

The restof the country north of the Ganges, eastward 
of Moradabad, Lucknow, and Benares, is served by two 
metre-gauge systems—the Bengal and North-Western 
Railway system, extending as far east as Katihar, near 
the Kosi River—an important tributary falling into the 
Ganges between Bhaugalpar and Sahibgunj—and the 


Northern Section of the Eastern Bengal State Rail- 
way, extending thence to the Brahmaputra River at 
Dhubri in Assam, and to a place called Siliguri at the 
foot of the Darjeeling hills. The former system delivers 
its traffic for the southern side of the Ganges to the East 
Indian Railway by the various ferries between Benares 
and Sahibgunj; the latter brings down its traffic to the 
Sara Ferry, from whence it is brought into Calcutta by 
the standard-gauge section of the Eastern Bengal State 
Railway, a distance of about 130 miles. The total 
lengths of the two metre-gauge systems above mentioned 
are about 1500 miles and 700 miles respectively, and the 
volume of their traffic with Calcutta was estimated in 
1903 as about 450,000 tons per annum across the Sara 
Ferry, and 300,000 tons across all the rest of the ferries 
westward as far as the Benares Bridge. 

Owing to the larger portion of the traflic at Sara being 
concentrated into less than half the year, blocks frequently 
occur there during the busy season, and the commercial 
community has for years past been pressing strongly upon 
the Government of India the urgent need for building a 
bridge there, in order to remove the hindrance to trade 
caused by those blocks, and to allow its free development 
in future. It has been estimated that though the bridge 
would be of unprecedented magnitude—the river being 
about three miles wide and the bridge requiring about 
fifteen spans of 350ft. each, with foundations 150ft. deep 
and very heavy training works—it could be built in about 
four years at an expenditure of about one million 
sterling, and would prove a remunerative investment. 

At the same time, however, the Bengal and North- 
Western Railway Company has been pressing to obtain 
an extension of its metre-gauge system with Calcutta, by 
means of a bridge at a place called Godagiri, about 60 
miles above Sara, to which a standard gauge branch from 
Calcutta was constructed afew years ago. It appears 
from various answers given in Parliament, and from the 
Government Resolution, and Press comments already 
referred to, that the Secretary of State for India was 
unable to decide which of the two sites would be prefer- 
able, and deferred sanctioning either of them, though 
authorising the construction of a metre-gauge line, about 
100 miles in length, from Katihar to Godagiri, whose sole 
raison d’étre is to make a connection with this new 
branch line south of the river by means of either a bridge 
or a ferry. This line is well advanced, but matters 
have now been further complicated by a new proposal by 
the Indian Railway Board in the memorandum men- 
tioned above, to build the bridge at an intermediate point 
between the two sites above named, and instead of 
using either of the two standard gauge lines already 
existing, to build a new and costly double-track metre- 
gauge line thence into Caleutta—a distance of about 
130 miles—with the necessary terminal arrangements, at 
a cost of at least a million and a-quarter over and above 
the cost of the bridge proposed at Sara. 

We are glad to see in the Government Resolution quoted 
that a special] Committee has been appointed to investi- 
gate this extraordinary proposal, which involves not only 
great extra expenditure, but also the introduction of a 
second gauge into the docks, wharves, &c., of such a 
crowded seaport as Calcutta, and we hope the matter 
will be thoroughly threshed out. 








LITERATURE. 


The Minutes of the Proceedings of the Institution of Civil 
Engineers for the Session of 1905-06. Vols. clxiii., 
elxiv., clxv., and clxvi. Edited by Dr. TupsspeEry, M. 
Inst. C.E. Published by the Institution, Great George- 
street, Westminster. 


THE four volumes of the ‘‘ Proceedings”’ of the Institution 
of Civil Engineers under review embrace practically all 
the work that has been carried out during the session 
1905-06, and even a cursory glance at their contents will 
reveal the magnitude of this undertaking. A closer 
examination shows that there has been no lack of energy 
on the part of those who read the papers, for they appear 
to have taken much more preparation than the average 
of those dealt with in previous years, and it must be 
gratifying to all responsible for their choice that 
the discussions have been so prolific and of such a 
high order. Turning to the fourth part, we find the 
report of the Council. From this we learn that the 
membership roll is still gradually increasing, the num- 
ber now being 8165 of all classes as compared with 
7863 on the corresponding date of 1905. No new hono- 
rary members have been elected. In the Member class 
there has been an increase of 43, and the number of Asso- 
ciate Members has risen from 4117 to 4187. A de- 
crease of three has taken place in the Associates, 
leaving now 267 in this class. The students’ section 
is in a healthy condition ; there are 95 more students this 
session than last, a result which is very gratifying. 
During the session death removed many well-known 
members who had been closely connected with the 
Institution for many years. Among them we may recall 
the names of Mr. George Robert Stephenson and Mr. 
James Mansergh, Past-presidents; Mr. Charles Napier 
Bell, member of the Council; and Sir William Shelford 
and Mr. John Brown, former members of the Council. 
During the past session two important reports were sub- 
mitted to the Council by Special Committees. The first 
Committee was appointed under the chairmanship of Pro- 
fessor Unwin, F.R.S., to deal with the establishment.of a 
standard of efficiency for internal combustion engines. 
The report will be found in full on page 241 of 
Vol. clxiii., and a complete summary of the results is 
given on Plate 6 at the end of that volume. The other 
Committee was formed under the chairmanship of Sir 
William White, F.R.S., to investigate the mcst beneficial 
manner in which an engineer can be trained. The 
report is of considerable value and interest; it has 
dealt with many complex problems, and the Committee 








has been guided in the decisions arrived at by collabora- 


tion with the heads of many of the leading engineering 
institutions in this country. 

Turning to the ordinary meetings at which papers were 
read and discussed, we find that twenty-one were held 
during the session. The first meeting, as usual, was 
devoted to the address of the new President, Sir Alex- 
ander Binnie. In this the President commenced by 
briefly sketching what may be called the early history of 
engineering and engineers, from the dates 1700 to 1834, 
particularly noticing the material advance that was made 
in this country in the reigns of George I., George II., and 
the early years of George III. 

One of the -pecial features of the papers read during 
the session was the large amount of attention which was 
bestowed upon the subject of improving the various 
means of communication with a view to facilitating trans- 
port. One of the most interesting contributions, apart 
from any technical merit which it may deserve, was the 
paper on “ Waterways in Great Britain,” by Mr. John 
Arthur Saner, M. Inst.C.E. This was read at the first 
meeting. From its contents we gather that the author 
advocates the construction of—or improvement of exist- 
ing—canals radiating from Birmingham, and extending 
in the different directions to London; Birmingham to 
Bristol ; Birmingham to Hull ; Birmingham to Liver- 
pool; London to Bristol; and Liverpool to Hull. 
He discusses the various engineering problems in- 
volved in his proposal, and supplies figures relating to 
costs, but these, as he states, are only intended to be 
approximate, because for a reliable estimate more accu- 
rate data would have to be obtained. In the next paper 
the Hon. Charles A. Parsons, C.B., M.A., D.Sc., F.R.S., 
and Mr. George Gerald Stoney, B.A., MM. Inst. C.E., 
discussed “The Steam Turbine.” They commenced by 
giving a brief account of the early history and the general 
theory of the subject. After that they described the 
Parsons steam turbine. The paper is disappointing in 
that it gives little technical information that is not 
already known. Asa compilation of the results of trials 
of turbine steamers it is good. The third paper was 
given by Mr. Henry A. Mavor, M. Inst. C.E., on “ Heat 
Economy in Factories.” At the commencement the 
author states that the present time is appropriate to the 
discussion of an aspect of the general question of heat 
economy in factories, and explains that his paper is an 
attempt to simplify the study of the conditions of heat 
production and utilisation in factories. The main feature 
of this paper is a study of heat distribution in the factory 
as a whole, treated after the manner of the accountant 
by a series of double entry accounts dealing with the 
available data. This method, even if it does not possess 
the elements of originality, is, nevertheless, worthy of 
again being expounded, considering its simplicity and 
effectiveness, 

“The .Elimination of Storm-water from Sewerage 
Systems” is the title of the paper read by Mr. David 
Lloyd-Dawes, Assoc. M. Inst. C.E. He describes experi- 
ments carried out at Birmingham in 1904 to determine 
the storm-water discharge from three clearly defined 
districts selected on account of the dissimilarity of the 
conditions they presented. The object of the paper 
appears to be to place the design of sewerage systems on 
a defined basis with reference to storm-water flow. This 
paper was followed by another on “ The Elimination of 
Suspended Solids and Colloidal Matters from Sewage,” 
by Lieut.-Colonel (Ret.) Alfred Stowell Jones, V.C., 
and Dr. William Owen Travis, M.D. After this came Sir 
Frederick Robert Upcott’s valuable contribution on 
“The Railway Gauges of India,” in which the author 
referred to the advantages of instituting a uniform gauge, 
and discussed the possibilities of arriving at such uni- 
formity. He explained that there were three ways in 
which this end could be arrived at—by altering the 
metre gauge to the standard gauge, or vice versd, or by 
adopting the 4ft. 84in. gauge. Figures and statistics are 
given to show the constructional and working costs of 
the first two systems, in order that the question as to 
whether the great advantages of uniformity may be 
bought at too high a price may be fuliy discussed. As 
the author states in his closing sentence, the object he 
had in view in submitting this paper was to obtain the 
criticism of the members of the Institution upon a ques- 
tion which meant so much to the welfare of our Indian 
Empire. This was followed by an interesting paper on 
“Country Roads,’ by Mr. Geo. Robert Jebb. One 
of the most important suggestions made by the 
author was that the roads should be better drained, 
and no mud allowed to remain on them. He lays 
special stress on these conditions throughout the paper, 
and is also strongly of opinion that the dry dust 
should be swept off roads—not scraped as is usually the 
case. The suggestion that a number of new main roads 
should be made, which has been urged for some time 
past in many quarters, is not endorsed by the author. 
He considers that it is more important to spend money 
on improving those already in existence. As a panacea 
for many of the existing evils in the maintenance of 
roads, as at present in vogue, he emphasises the necessity 
of making County Councils responsible for the upkeep of 
all country highways, and substantiates his reecommenda.- 
tion by giving five logical reasons for this suggestion. 
At the same meeting Mr. John Eaton Blackwall pre- 
sented a paper on “Country Roads for Modern Traffic.” 
He suggests the construction of twin roads, one for heavy 
traffic and the other for light foot traflic, the two being 
divided by a footpath, railed on the light road side so as 
to prevent cattle from straying on to it. He gives the 
minimum width as 46ft., that is, 21ft. for each road and 
4ft. footpath. It is claimed that the additional expense 
in buying the strip of land necessary to widen the roads 
in many places would be saved in road maintenance in 
from five to ten years. The remainder of the paper is 
devoted to the problems involved in the construction of 
such roads. An interesting and instructive discussion on 
the two papers ensued. 

The ‘ Widnesand Runcorn Transporter Bridge’’ was the 





subject of Mr. John James Webster’s paper. The author 
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commenced by tracing the history of the proposals made 
to span the two sides of the Mersey at Runcorn, stating 
that it was not until July, 1900, that the Royal Assent 
was given to the Bill authorising the construction of a 
transporter, the first of its type erected in this country. 
The bridge has a span of 1000{t. between the centres of 
the towers, four approach spans of 55ft. 6in. each on the 
Widnes side, and one span on the Runcorn side, the 
total span amounting to 1305ft. The height of the bottom 
of the top girder to the river at high-water level is 82ft. 
The car is 55ft. long by 24ft. 6in. wide, and its deck is 
open, except on one side, where there is a small shelter. 
The car is propelled by electricity. The author dealt 


with the construction of the bridge in detail, and his few 


observations on the effect of the wind during the con- 
struction of the bridge are most interesting. The paper 


is very full, and in the appendix there are abstracts of the 


specification for the material used, and of the contract 
prices, which, together with the excellent illustrations, 
render the paper one of the most valuable contributions 
that has appeared in the “ Proceedings” for some time. 
Another good paper was that submitted by Mr. Harry 
Shelford Bidwell on “ The Outer Barrier, Hodbarrow Iron 
Mines, Millom, Cumberland.” In this paper the author ex- 
plains how an embankment was constructed which enabled 
iron ore deposits lying under the foreshore to be worked 
in safety. The length of the barrier is 1 mile 530 yards, 
with an extreme height of 40ft. The extreme width at 
the base is 210ft., and S3ft. at the top, including the pro- 
tective coating. The area reclaimed is 170 acres, at a 
cost of over halfa million pounds. The paper by Mr. 
Cathcart Methven on * The Harbours of South Africa, 
with Special Reference to the Causes and Treatment of 
Sand Bars,” deals with those harbours which are situated 
between the Cape and Delagoa Bay. The author pays 
particular attention to the physical features affecting the 
harbours he refers to, and makes a special reference to 
the harbour at Durban as an example of what it is pos- 
sible to achieve by working on natural lines, and of the 
difficulties which beset all attempts to coerce Nature. 

The last paper read befure the Institution was on the 
resistance of iron and steel to reversals of direct stress, 
the authors being Dr, Stanton and Mr. Leonard Bairstow. 
The paper describes experiments that were carried out to 
determine the relati:e resistances of different kinds of 

“iron and steel under the influence of direct stress rever- 
sals. The results are all tabulated and are of considerable 
value. because they have been obtained from metals that 
are used in modern practice, metals that have improved 
greatly since his classical tests were undertaken by Wéhler 
in the early sixties of last century. We believe also that 
this is the first series of experiments carried out in which 
there was a simple reversal of direct stress. A point of 
importance established by the authors is that apparently 
the number of stresses per minute could be varied greatly 
without influencing the results very much. 

The James Forrest Lecture was delivered on the 2nd 
of May last by Mr. Robert Abbott Hadfield, the subject 
chosen being “Unsolved Problems in Metallurgy.” 
Once again we would call attention to papers accepted 
by the Council, but which were not read at the ordinary 
meetings. These will be found in each of the volumes in 
the sections under the heading, “‘ Other Selected Papers.”’ 
We have not space to deal with these at any length, 
although several of them are particularly worthy of 
mention. For instance, there is Mr. Zimmer’s paper on 
“The Mechanical Handling of Hot Coke,” in which the 
author particularly describes conveyors suitable for use 
in gas works. Then there is a paper on “The Raising 
of Water by Compressed Air at Preesall, Lancashire,” 
by Mr. James Kelly, in which the author explains a 
inethod of raising 800,000 gallons of water per day. A 
paper on “The Economical Workiog of Locomotives,” 
submitted by Professor Dalby, is very theoretical, yet is 
worth considerat‘on. ‘ Engineering Workin Australasia: A 
Retrospect,” is an abstract from a letter sent to Mr. James 
Forrest by Mr. Edward Dobson, and makes most interest- 
ing reading. Mr. Baldwin-Wiseman’s paper on “ The Flow 
of Underground Water,” is particularly worthy of mention. 
Here the author gives the results of his investigations on 
the relationship between the porosity of a rock and the 
flow of water through its interstices under various 
pressures. The method of carrying the work out, and 
tables and curves are given, treating the subject fully. 
We should have liked to have gone at length more 
into some of these papers, but the space at our disposal 
will not permit of this. Nevertheless, we have said 
sufficient to indizate the main features of the past session, 
and to show that there was no lack of energy on the part 
of the members. That the session was very successful 
from the engineers’ point of view there can be no doubt, 
and to Dr. luisdery, the Secretary, must be given a large 
porticn of the credit for the healthy state of the Insti- 
tution, which is due to his untiring energies in its 
interes is. 


Die Dampflokomotiven der Gegerwart. Betrachtungen iiber 
den Bau und Betrieb, unter besonderer Beriicksichtigung 
der Erfahrungen an den mit Schmidtschen Uberhitzerein- 
richtungen gebauten Heiszdampflokomotiven der Preusz- 
ischen Staatseisenbahnverwaltung. By RoBERT GARBE, of 
the Prussian State Railways. Berlin: Julius Springer. 
1907. 

In many respects this work, which is intended for loco- 

tive builders, railway engineers, and students of mechani- 

cal engineering, is one of the most remarkable publica- 
tions of recent years on the subject of locomotives, their 
present and probable future design. For the sake of Eng- 
lish engineers it may be we!l to mention that Mr. Garbe is 
the chief mechanical engineer on the Prussian State Rail- 
ways, which is the largest railway system in the world. 
it was mainly through his efforts some ten years ago that 

the use of superheated steam was first introduced on a 

practical scale into this large railway system. His personal 

efforts have been largely directed to perfecting the Schmidt 
type of superheater, and as the majority of the engines 





under his care are fitted with it, and are over a thou- 
sand in number, it is only natural that, in the sec- 
tion of his book dealing with suparheated steam and the 
results arrived at, the particular type of superheater intro- 
duced by Mr. Schmidt, of Cassel, should assume a prominent 
place. Many engineers have experienced to their cost 
that it is arisky thing, when experimenting with the intro- 
duction of highly superheated steam, to break loose from 
accumulated experience. They will, therefore, welcome 
the practical treatment of this important question in 
locomotive engineering of the present day, setting forth the 
lines along which Mr. Garbe thinks that development in 
the future must lie. Progress in locomotive practice 
during the last ten years in Europe, and still more in 
America, has been marked by a general increase‘of the 
weight of the locomotives, and by the introduction of very 
complicated types of engines, which the author considers 
can only be justafied so long as saturated steam is used. He 
proves this by comparing the efficiency of the complicated 
four-cylinder balanced locomotive with the simple loco- 
motive using highly superheated steam. 

This voluminous work, consisting of 500 pages, with 388 
illustrations, and 24 large folding plates, falls into two 
main sections. In the tirst part the author deals with 
recent types of powerful locomotives using saturated 
steam, and their most important details. ‘the second 
and main part of the book is devoted to a thorough 
theoretica! and practical investigation of the use of highly 
superheated stearn.- In this respect it is the first pub- 
livation of its kind, and will be welcomed and appreciated 
in this country, where the rapid progress in the develop- 
ment of the use of superheated steam on the Continent 
is being watched with interest. 

The first section of the book is not intended to be, as the 
author points out in his preface, a complete collection of 
the principal types of locomotives, but examples of the 
more powerful European and American types are 
given in order that their efficiency and economy may 
be compared with those of similar types using super- 
heated steam. These comparisons are of much more 
practical value to locomotive engineers than any mere 
theoretical deductions could possibly be, and they show 
how uneconomical American engines are in general, and 
how lavishly, and often unnecessarily, extra weight is 
introduced into their construction. American locomotives, 
which have led the way as far as weight is concerned, 
play a prominent part in the first section of the book, the 
author having paid an extended visit to America two 
years ago to study American locomotive practice. The 
wajority of the’European locomotives described are, of 
course, four-cylinder compound engines, as there is a 
marked tendency of late in most countries, other than 
Germany and England, to use this type of engine. 

The fifth chapter of Section I. treats of some of the 
most important details of riodern locomotives. The 
author is decidedly opposed to the adoption of the wide 
fire-box, which has been tried on the Prussian State 
Railways with - unsatisfactory results, especially on 
account of increased leakage at the tube plates. He is 
also opposed to the introduction of the bar-frame, and in 
this we heartily concur ; during his recent trip to America 
so many complaints of breakage of frames were brought 
to his notice that he is strongly opposed to the adoption 
of this type in Europe. 

The sixth chapter contains a very interesting study of 
American locomotive works and their mechanical and 
economical conditions; the author gives credit to the 
Americans where they deserve it, but in general he 
comes to the same conclusions as British engineers who 
have visited the States have done, and criticises severely 
the average quality of work turned out in American 
lucomotive shups. In this chapter many social problems 
involved in American industrial life are discussed, and 
will make this portion of the book of interest to others 
besides locomotive engineers. 

The second and more important part of Mr. Garbe’s 
book is exclusively devoted to highly superheated steam 
and its use in locomotives. In the first chapter the 
theoretical considerations involved in the use of super- 
heated steam are discussed, and although this question 
has already been dealt with in various papers by English 
authors, Mr. Garbe’s treatment of it will be welcomed by 
engineers on account of its brief and precise form and its 
bearing upon future locomotive practice. He shows that 
it is theoretically necessary to use a high degree of super- 
heat— about 250 deg. Fah. above the temperature of 


saturated steam—in order completely to obviate initial | f 


condensation in the cylinders, and to reap the full advan- 
tages of the use of superheated steam. His opinion is 
based on the results of a large number of tests from 
actual running, carried out by him from time to time 
during recent years, many of which are graphically 
recorded in the appendix. 

Another point on which Mr. Garbe lays special stress is 
the use of cylinders having a large diameter when employ- 
ing superheated steam. It is by this means that he 
has been able to arrive at the results obtained. Tuke, 
for instance, the trial run shown in Table XV.; an eight- 
coupled goods engine, of only 56 tons weight, took a 
train of 1736 tons, including engine and tender, up a 
fairly steep bank of 1: 310, at an average speed of twenty 
miles per hour. This is a decidedly good performance, 
and no locomotive of the same weight using saturated 
steam could have attained better results. When it is 
borne in mind that this high efficiency is combined with 
a very considerable economy in coal, the author maintains 
that the advantages to be derived from the use of highly 
superheated steam can no longer be doubted, and not the 
least of these advantages is the possible suppression of 
banking engines on heavy gradients. 

When comparing British with continental practice, the 
fact must not be lost sight of that British locomotives 
using saturated steam are, on account of the better coal 
and the better track, more efficient than the average 
continental engine. In view, however, of the large gains 
effected by the use of superheated steam on the Continent, 
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similar gains, though of a lesser kind, should regyjt 
from its introduction into this country. 

In the next chapter the question of simple engings 
and balanced compound engines in relation to superheat. 
ing isdiscussed. Mr. Garbe is strongly opposed to com. 
pounding, which he considers an unnecessary complication 
Highly superheated steam cannot be used to the greatest 
advantage in compound engines, and, with only a moderate 
degree of superheat, better results cannot be obtained 
with a four-cylinder balanced compound than with a 
simple locomotive using highly superheated steam. Ay 
present, and probably in the near future, simple engines 
with outside cylinders can always be made large enough 
to do the work required in modern locomotives. The 
Prussian State Railways have high-speed passenger 
engines running at over 300 revolutions per minute with 
simple cylinders of 23}in. diameter. A special feature of 
the recent locomotives of the Prussian State Railways 
using superheated steam may be mentioned; viz,, 
that the reciprocating parts are not specially balanced, 
and any rocking motion produced by the absence of 
balancing is minimised by means of a new design of 
tender coupling—page 847—which while being ethcient, 
is not too rigid. 

In the third chapter of the second part, the imost 
important types of superheaters for locomotives are 
described, such as the Schenectady, Vaughan, Notkin, 
Cockerill, and others, The different types of Schmidt 
superheaters are treated in great detail. The author's 
remarks in regard to the Pielock superheater are of 
special interest, as this type has also been tried on the 
Prussian State Railways, with but little success, on 
account of the rusting of the superheater tubes; Mr. 
Garbe considers any arrangement of superheater very 
dangerous which uses the ordinary boiler tubes for 
superheating purposes, without making provision through 
dampers to protect these tubes against overheating when 
the steam is shut off. 

In the fourth chapter, the principal details for locomo- 
tives using superheated steam, such as piston packing, 
piston valves, &c., are fully described and exceptionally 
well illustrated. Attention is drawn to the fact that all 
the engines on the Prussian State Railways using ‘super- 
heated steam are fitted with the same diameter of piston 
valve, viz., 6in. The chapter closes with some very 
useful hints in regard to the handling of locomotives 
fitted with superheaters, both when on the road and in 
the running sheds. : 

British engineers will be able to glean from Chapter V. 
some valuable information and data for comparing results 
obtained on their own lines with thosé obtained on con- 
tinental and Canadian lines using superheaters. From a 
comparison of these results, it would appear that loco- 
motives using superheated steam show an economy of 
coal of 25 per cent., and an economy of 33 per cent. in 
the consumption of water, while at the same time giving 
an increase of haulage capacity as compared with engines 
of similar weight and size using saturated steam. 

The last chapter contains a description of the various 
types of locomotives using superheated steam on the 
Prussian State Railways, drawings of which are given 
in great detail in the appendix, with much valuable 
information in regard to the various working parts of the 
engine. 

l'rom the few points, which the limited space at our 
disposal will permitof our noting, it will be seen that Mr. 
Garbe’s book contains a mass of useful material of a highly 
practical nature ; and the author's conclusionsand deduc- 
tions, drawn up as they are by a capable engineer of high 
official position, give to it an authority which makes it 
well worthy of the attention of all engineers. The volume 
is excellently got up, and the numerous plates, diagrains, 
illustrations, and tables of data will considerably add to its 
usefulness. 
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ENGINEERING WORKS AT A COUNTRY HOUSE 
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THE ENGINEERING OF A COUNTRY HOUSE. 
No. L. 
THE requirements of comfort and hygiene demanded 
to-day in country houses far exceed anything dreamed of 
when many of those houses were built, over a century 


contemplate living and entertaining in them, the aid of 
the engineering science of the day has to be called in to 
provide for those needs. 

The general introduction in towns of electric light has 





led those possessing large properties in the country to | 


take advantage of its cleanliness and brilliancy, whilst 
consideratiéns of health and sanitation have rendered a 
copious supply of good water, delivered under pressure 
for flushing and fire purposes, a necessity. A desire for 
the maintenance of a uniform temperature in winter 
requires special consideration to be given to the means of 
heating. And the gathering under one roof of a 
country house party anda number of servants causes 


a demand for large quantities of hot water for baths, | 
| by which this old-well pump can supplement the supply | 


washing up, &c. 
Under the general conditions above set out, the pro- 
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Figs. 1 and 2—PLAN AND ELEVATION OF THE ESTATE 


motors and pumps was built, and some 3000 gallons of 
water are now being raised per day. 

A well about 525ft. deep, but not penetrating further | 
than the new well into the chalk, was sunk at the alti- | 
tude of the house some sixty years ago, and was then | 


ago, and when their moiern inheritors or purchasers | fitted with pumps in three lifts, which were actuated 


by a portable engine. The extra space required by the | 
extension of the mansion has now absorbed this site. 
The surface of the ground was lowered some 15ft., and a 
vault made under what is now the floor of the kitchen 
and housekeeper’s room, and modern machinery, con- | 
sisting of a double-acting bucket and plunger pump 
actuated by an electric motor is fixed there. The water, 
which is good in quantity but very limited in volume— | 
some 300 gallons to 400 gallons a day—is pumped to the 
old cast iron low-service reservoir fixed on an artificial 
mound, locally known as “ Box Hill” reservoir, although | 
it has nothing to do with the range of hills known as Box | 
Hill. This reservoir holds 3000 gallons, and supplies the | 
two fountains, one in the courtyard of the house and the 

other on the lawn. A cross-over pipe connection is made, | 


| of the main reservoir of 30,000 gallons in the tower, to be | 


prietor of a beautiful estate in one of the most elevated | 
parts of Surrey, distant rom London some 24 miles, | 


called in Mr. Ambrose Poynter, F.R.LB.A., and Mr. 
Stephen H. Terry, M. Inst. C.E., to advise him on 


the rebuilding of the mansion and the equipment of the | 


estate with all modern applications of sanitary science 
and electric lighting. Mr. Poynter and Mr. Terry accord- 
ingly prepared complete plans and specifications of water- 
works, including a well with galleries, bore-hole, tower, 
reservoirs, mains, &c., and fire service of the mansion, 
with fire mains, hot and. cold water supply, drainage, 
heating apparatus, stables, coach and motor houses, 
dwellings for men, &c., and of a complete electric light 
and power station, with all machinery in duplicate, and 
with storage batteries and travelling crane. 


These works were carried out and completed in the | 


year 1903-4, Mr. Poynter acting as architect and Mr. 
Terry as civil and mechanical engineer. 


Distance from any town where arrangements could be | 


made for disposing of the sewage naturally led to the 
adoption of modern bacterial treatment, whilst the same 
difficulty as to distance and also elevation compelled the 
construction of private waterworks, involving the sinking 
of a deep well and its extension by a bore-hole. A site 
was selected after careful examination of all the pros and 
cons, and a well of a total depth of 440ft. was made. A 
substantial brick well-house containing the electric 


described later, and Box Hill reservoir can also be supplied | 
from the tower. A large supply ofrain water was stored by | 
the former owners of the estate, provision for a total capa- 
city of 145,000 gallons being made. The reservoirs were of | 
brick in cement, and bee-hive shaped, with domed tops, 
and ranged in capacity from 5000 to 15,000 gallons. They | 


| were chiefly for roof water, but they also took the over- | 
flow from the Box Hill reservoir, and some of them took | 


| the overflow from the fountain on the lawn. 


As far as | 
possible, and where the foundations of the new house did | 
not compel their removal, these reservoirs have been left | 
intact, and they provide a storage of 65,000 gallons, as | 
now existing. As they all appeared to be bottle- tight, it | 


was decided not to tamper with them in any way, as, for | 


instance, by making connections one with the other at 
bottom level, which might cause leakage ; instead of this, 
branch suction pipes from a set of electric three-throw 
pumps connect them all above top-water level. 












In this | the mansion. 


way, while new works of a complete character have been | t I 
constructed, the old works have, ag far as possible, been | drains, and sewers, are all shown in accordance with 
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to the approval of Mr. Terry and Mr. Poynter. The 
contractors of the work were as follows :—For the whole 
of the buildings, including the rebuilding of the bridge 
to be presently described, the reconstruction of and 
additions to the house, the power station, the water tower, 
exclusive of the steel reservoir and pipes, the well-house, 
and the underground soft water reservoir, in the lawn, 


| the building of the stables, the laying of the stoneware 


sewers, and the making of manholes, Messrs. Howard 


Colls. 
The contracting engineers for the power plant, and the 


| electric light and transmission plant, for the deep well 


pumps in the well-house, and the deep well pump in the 


| old well under the kitchen ; for the pumps in the garden 
| vault, for the large steel plate reservoir in the tower, for 
| the garden reservoir and tower, and for the whole of the 


mains and electric cables, valves, and fire hydrants, and 
the engineering work generally, were Messrs. Easton and 
Co., Limited, with Messrs. Clarke and Co., electrical con- 
tractors,as sub-contractors, who supplied and fitted the 
whole of the electric appliances, including switchboards, 
batteries, and all electrical connections, including wiring 
for lighting, power transmission, and telephone _pur- 
poses, as well as electric fittings for house, buildings, 
and stable. Messrs. Easton and Co. also fitted to the 


| engineer’s design the system of triple supply pipes and 


tanks for the house service. Messrs. Wenham and 
Waters carried out the hot and cold services and 
supplied and fixed the baths, closets, urinals, and slop 
sinks, to the approval of Mr. Poynter and Mr. Terry. 
Messrs. Ernest Pither and Co. supplied their system of 
warming, to a very close specification drawn up by the 
engineer and architect; they also supplied the boiler 
for the hot water service, which is quite independent of 
the heating installation. 

Fig. 1 is a plan of that part of the estate in which 
most of the works are situated, showing at the north 
edge the stables, power-house and water tower, at the 
south-west end the well-house; at the south-east end the 
bacteria and filtration beds, and towards the east side 
The electric mains, service mains, pump- 
ing mains, rain-water pipes, rain-water pumping mains, 


linked up, thus greatly increasing: the total services of | the table printed in the corner of the plan. 


supply and storage. 


Fig. 2 is a vertical sectional elevation, showing the 


The bacterial treatment adopted for the disposal of | relative altitude of the various component parts of the 
| sewage, and the arrangements in connection with the | system of water supply on a sectional line from north to 


| soil-pipes, drains, and sewers, and the ventilation and | south. Beginning at the north, or right side, is seen the 
| flushing and disconnection of thé same, were designed in | water tower, with the archway leading into the stable 
detail by Mr. Hubert, of the Banner Sanitation Company, | yard beyond. The stables and cottages are not shown. 
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but are situated to the north, south, and west of the water 
tower. To the south and west of the tower is the power- 
house, to be presently described, and the Box Hill reser- 
voir, which forms part of the original scheme of water 
supply from the old well. This is now covered with a 
corrugated iron roof instead of thatch, but is otherwise 
exactly as fixed by Messrs. Easton and Co. some fifty 





















































house. 
pump ering 
with a glass oi 


To it is attached a Wilcox semi-rotary spirit | 
the oil into a 380-gallon reservoir fitted | 
level gauge in the power-house. These | 


pumps are in duplicate; copper pipes laid under the floor | 
deliver the oil from this reservoir to the tanks in the base- | 
In this way all carrying | 
about and slopping of fuel oil is avoided. Filters for | 


plate of each cf the engines. 
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Fig. 3-POWER HOUSE— 


years ago. South of this is shown the back offices of the 
house and the old well—which is shown in section and is 
525ft. deep from the ground level. In front of the main 
entrance, in the gravel drive, are seen in section three of 
the several beehived brick reservoirs, which form part 
of the old system of rain storage, shown coupled to one 
of the suction pipes in the pump vault in the garden. 
Beyond is the garden tower reservoir, containing 3000 
gallons. At a lower level is shown the well-house and a 
section of the new well, showing the brick lining and the 
concrete ring, the expansion of the 5ft. shaft into Sit., 
together with the galleries and the bore-hole in the 
bottom of the well. 

Power-house.—Describing the plant in detail, we will 
begin with the power-house, in which are situated two 
Hornsby-Akroyd oil engines, each capable of developing 
20 brake horse-power—Figs. 3 and 4. These drive by 
means of 20ft. leather’ belts running on the fly- 
wheels, two Erith dynamos, each giving out 95 amperes 
at 150 volts. The belts are 64in. wide, and drive on to a 
pulley on the dynamo shaft 10iu. in diameter. The 
engines and dynamos rest on solid foundations of con- 
crete; 20in. of adjustment are provided for on the 
dynamo slides. The dynamos charge through a massive 
slate switchboard provided with all necessary instru- 
ments in duplicate at one end of the engine-house, a 
battery of 110 cells, situated in the adjacent battery room. 
The battery room is fitted with independent heating and 
ventilating arrangements, and is shut off from the engine- 
house by double doors. Access to the back of the switch- 
board is obtained by a door from the battery room. The 
whole length of the engine-reoin or power-house is corm- 
manded by a six-tm travelling crane provided with hemp 
rope down-hauls, for travelling, traversing, and hoisting. 
The crab is fitted with an automatic brake, by which any 
load up to six tons can be hoisted and hel. Fitted with 
this appliance, the engineer in charge is able to strip 

_ either of his engines or dynamos without obtaining assist- 
ance. Sliding doors are provided at the rear of the 
engines 10ft. wide at the opening, so that a wagon can be 
backed into the engine-house under the crane. The whole 
of the machinery was in this way delivered into the 
power-house after the crane was up, and was fixed in 
position by the aid of the crane. 

In the engine-house is a complete system of circulating 
water cooling tanks, which when in use keep the engine- 
house warm. The steam, when there is any, is led outside 
by pipes, the top of each tank being covered by a mov- 
able lid. 

Outside and underground is a brick vault, roofed in 
by oak doors made with a good fall. 
two circular steel tanks, each holding 200 gallons of oil, 
provided with copper strainers and flexible pipes by 
which the oil is run straight into the tanks from the 
drums or barrels in which it arrives. 
fitted with a fixed suction pipe, leading into the power- 


In the vault are | 


Each oil tank is | 
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PLAN AND ELEVATION 


lubricating oil, stage for holding druma of the same, and 
for storage, with ample cupboards for stores and tools of 
all kinds, with a bench and parallel vice, and a desk for 
the engineer in charge, with brackets for the spare arma- 
ture and spare belts and a casing over the switchboard 
surmounted by a clock, complete the equipment of the 
engine-house. 








beehive topped brick vault with a 12in. cast iron pipe 
surmounting it, this pipe resting on cross girders inside, 
The distance from the engine-house is about 160ft. This 
arrangement is found to act perfectly as a silencer —seg 
Fig. 5. The rose wnich originally terminated this ex. 
haust pipe, and is seen in the drawing, has now been 
removed. The pipe ends now at the flange shown. The 
result is a slight reduction of back pressure and no 
appreciable increase of sound. 

The new well.—Next in order we will take the new 
well—shown in Fig. 2—which is sunk to a depth of 841 ft, 
It is lined with brick in cement to a depth of 106ft. At 
this point a circular mass of concrete is fixed. Excaya.- 
tion was made for it into the extremely hard chalk which 
at that depth prevails, and in this way any leakage of 
surface water down the back of the lining of the well is 
effectually prevented. Ata depth of 144ft. the diameter 
of the well is gradually expanded to 8ft., and is continued 
at this diameter to the bottom of the sunk well, a depth 
of 341ft. Below this a 6in. bore-hole is extended for a 
further 100ft., making 441ft.—about 60ft. below level of 
the bottom of the old well in the mansion. In sinking 
the well, which was begun in January, 1903, water was 
first found at a depth of 118ft., and with this water the 




















Fig. 5—SILENCING CHAMBER 


house was for a time supplied during reconstructions, 
for building purposes, and for domestic use, by means of 
temporary contractor’s pumps. Two small springs were 
found at lower depths, the whole yielding about 2000 
gallons a day collectively, but no really satisfactory supply 
was found until the bore-hole had attained a depth below 
the bottom of the sunk well of some 60ft. The engineer 
strongly recommended the owner to continue boring for 
another 40ft. or 50ft., making 100ft. in all. This was done, 
with marked improyement in the supply of water, which 
then reached between 3000 and 4000 gallons per day, and 
when left unpumped for some days, reached a “ standing 
water-level” of 156ft. from surface, or about the same 
altitude as that at the old well under the house. In July 
last, however, the “standing water-level’? suddenly 
attained a height of 17ft. over and above that which had 
prevailed for two years; and this height, of 139ft. from 
the surface, except for a slight fall of 2ft. or 3ft. for a few 
hours after pumping, is still maintained, and would seem 
to show that the bore-hole has freed itself, and is now 
supplying the bulk of the water. The water has been 
analysed, and is of exceptional purity and very moderate 
hardness. 

The strata passed through im sinking the well have 








Fig. 4-THE POWER HOUSE 


A mercurial column gauge and a Noakes circular 
| pressure gauge, marked in feet as well as pounds, serve to 
| Show in the power-house the height at which the water 
| Stands in the tower reservoir. 

The 4}in. exhaust from the engines is led in two 6in. cast 
iron pipes joining into one Qin. pipe, terminating in a | 


been lft. of earth, 2ft. or 8ft. of loose chalk, and then 
chalk getting harder and harder as the depth increased, 
with beds of hard flints at intervals and some few fossils. 
A specimen of the strata was taken every 10ft. from the 
surface to the bottom of the boring, and these specimens 
have been carefully marked and labelled, and are fitted 
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in a cabinet at the house. At one point, at a depth of leads offin the opposite direction from the float, or sound- 
118ft., rt 10ft. ge of : —— at first believed | ing wire, to a system of pulleys and counterweights, 
to be “fuller’s earth,” was found. It proved to be | situated in the corner of the well-h it. 
gypsum much mingled with agritty sand. The bottom of | object of these weights is a te gr hee =A va 
the bore-hole has approached very near the top of the | always taut. On the steel shaft, which has a ciroum- 
upper green sand. Ata depth of 226ft. from the surface | ference of 8in., is wound the recording ‘wire. This 
galleries were made in a north-west and south-west | leads off in the same direction as the sounding wire, 
direction. These galleries form an underground storage | and consequently moves in the same direction as the 
of water, but they do not appreciably increase the yield. | float, but only in the proportion of 8in. for 10ft. This 
The spoil Pa nap ne hos some ye cubic yards, | movement is further reduced by a pulley on the pointer 
was tip in semi-circular form round the site of the | to a scale of 4in. to 10ft. Every 100ft. rise and fall of th 
well pei geet about 60ft., suitable openings being left | water and float in the well is pis on the scale by 40in. 
for access. This circumvallum is now planted with trees | The scale is divided into feet on the right-hand side, 
—< ory tory forms - — aan feature in the | ~—— the pe a hag wer oe oe on black 
andscape than a mere heap of chalk. | from the top o e well, and re res on black 
= = org nay es bog ® peg conducted | from the bottom of the well, while on the left-hand side 
by Mr. Ernest Tilley, of Messrs. Thos. Tilley and Sons. | of the scale the contents of the well is shown in figure 
The chalk was for the most part so hard that no progress | re resenting thousands of gallons for each 10ft. in height, 
could be made without blasting. Considerable aid to the | taking account of the storage afforded by the galleries. 
well sinking operations before electric light was obtain-| A switchboard for starting and stopping the motors is 
able was rendered by a large mirror hung in gimbals | situated on the north side of the well-house. 
attached to the well-head frame, and capable of adjust-| The well-house is equipped with a pressure gauge and 
—_ igs anata oe te, and used to send | draw-off cock, a work-bench and vice fitted with cupboard 
scuatnett owt by Mx. ‘lloy ab the engygplicer of Sr. | lotty fon oll mate: Be, Ohish clea Seeecrs aan" Agoaen 
3 ; , waste, &c., which also forms a seat. Access 
Terry, and can be strongly recommended as an aid to | to the well-house is afforded by a stable door cut in ‘aaa 
shaft and well sinking. Provision must, however, be | horizontally, so arranged that the lower half can be left 
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Fig. 6B—THE WELL HOUSE 


made for its easy removal and protection during blasting | closed and fastened, whilst the upper is open for ventila- 
operations. | tion ; whilst sliding doors giving an opening 8ft. wide atthe 
Fig. 6 shows the well-house, containing the electrically- | rear of the machinery on the east side provide for ingress 
driven pumping machinery and bell-crank levers and coun- | and egress of heavy objects. 
terbalance weights, the latter with iron platform over| Immediately over the well, at the summit of the well- 
them, for safety and for accessibility at the back of the | house, are two glazed, hinged iron doors. These, when 
well-house. The pumps are Ashley pumps, and are each | opened, provide for the easy withdrawal of the rods with- 
capable of raising 1250 gallons per hour from the depth | out injury to the roof. A movable platform is provided in 
of the bottom of the wat They are so arranged as to be | the well at a depth of 10ft. below the floor, which gives 
capable of being readily drawn up to the surface for | access to the pumv rod guides. A loose platform, 
repairs. They are in duplicate, and are situated against | consisting of 2}in. oak planks in sections, and 
one side of the well, a slight recess baving been made | shaped to fit the well, each section being numbered 
in the sides of.the well to admit the air vessels.| by cut figures, together with iron joists—the latter 
In this way, as will be seen in the plan, the pump- | permanently fixed in the well—is provided just below 
rods and guides, and rolled joists carrying the guides, | pump pane This stage is of use when repairs 
do not occupy more than one-third of the width of the | are needed to the pumps, and was of great service 
well, leaving the remaining two-thirds as space available | during the time the bore-hole was being made. The 
for hoisting and lowering men or materials. In this space, | timber has all been removed and stacked in the roof of 


contact with two gun-metal rings embedded in the flange 
of the cable drum, so that when switched on the lamps are 
always in circuit, no matter at what depth down the well 
the lamp-shade may be. In fact, when hauled right up, 
it serves to light the well-house in addition to the 
lamps already provided. In addition to this a small drum, 
on which is cnihed 400ft. of whipcord, and which is provided 
with a handle, is fixed to the wall on the south side of the 
well-house. A small oil lantern completes this equip- 
ment, the object of which is to test by flame whether the 
well is free from carbonic acid gas before descending. 
For want of this simple equipment of lantern and rope 
always in situ many lives are annually lost in wells. 

Attached to the joists which span the well-house are 
slings for attaching differential blocks and chains for 
lifting pump-rods. In addition to these lifting appliances 
a powerful two-speed geared two-man steel-plate winch 
is fixed to a concrete foundation outside the well-house, 
and on its barrel is a steel rope, 400ft. in length, for a 
three-ton load; this commands the whole depth of the 
well, and renders descent easy. The winch is fitted with 
a pawl and ratchet wheel and a screw-down brake. It 
is protected from the weather by a lift-off corrugated 
iron portable cover. 














THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An extra meeting of the Institution of Mechanical 
Engineers was held at Storey’s-gate last Friday evening, 
when the resumed discussion on the Eighth Report to the 
Alloys Research Committee was concluded. An abstract 
of this Report appeared in THe Eneineer of February 
15th and 22nd. In the absence of the President the 
chair was taken by Mr. H. F. Donaldson. After the 
usual formalities of reading the minutes of the last meet- 
ing had concluded, Mr. Rosenhain, of the National 
Physical Laboratory, explained the manner in which he 
had recently carried out experiments to determine the 
tensile strength of copper aluminium alloys at high 
temperatures. The specimen when held in the testing 
machine was encased in a porcelain tube round the out- 
side of which was wound some zxickel wire. A current 
was passed through the wire to obtain the necessary 
heat, and the windings were placed more closely together 
at the top and bottom of the tube than at the centre. 
By this method Mr. Rosenhain claimed to obtain 
more uniform heating of the specimen. Outside this 
porcelain tube there was an iron case, and the space between 
the two was filled in with asbestos and sand to prevent loss 
of heat. Mr. Rosenhain gave a few particulars of 
preliminary experiments carried out on the strength of 
the 9°90 percent. aluminium alloy. The tensile strength 
was given as 36 tons, and the elongation was stated to 
rise with the temperature and the tenacity to diminish in 
a corresponding manner, the effect being more rapid at 
temperatures over 300 deg. 

The discussion was then resumed, Sir William White 
being the first speaker. As Chairman of the Alloys 
Research Committee he thanked the authors for the work 
they had done, and also Mr. Tomlinson and Dr. Seligmann 
for allowing the authors to carry out experiments at their 
works. He referred tothe enormous amount of work that 
had to be carried out in the preparation of the report, and 
considered that in its literary aspect the work stood out 
pre-eminent. Passing to the work itself, he remarked 
that the Institution, whilst encouraging research work, 
must naturally look at the practical side of any report. 
Professor Arnold had criticised the methods of obtain- 
ing the cooling curves, but he assured those present 
that there had never been any doubt that both his 
method and the method employed gave results that were 
practically equal. There had been an arrangement made 
by the Committee whereby a sub-committee conferred 
together on this point to see if any practical conclusions 
could be arrived at. This Sub-committee had collated 
results such as Professor Arnold’s and those obtained by 
the National Physical Laboratory, with the result already 
stated. However, this Committee were of opinion that 
the question was one which ought to be discussed before 
a more purely scientific society than the Mechanical 
Engineers, such, for instance, as the Physical Society. 
Continuing, Sir William White said that Mr. Tomlin- 
son had referred to the small amount of material 
in the report that was of practical value compared 
with the large amount of work that had been done. 
In reply, all he could say was that the report had at least 
cleared the air, and enabled one to see which were 
useless alloys, and this in itself was good work. It was 
now known that those alloys at the copper rich end of the 
series—11 per cent. al.—were useful when high tenacity 
and elasticity were required. With regard to alloys rich in 
copper which possessed properties similar to mild steel, 
he observed that if these were to take the place of mild 
steel for certain constructional work, more information 
than was contained in the report would have to be given, 
as, for instance, the effect of punching rivet holes, rivet- 
ing, shaping,and soon. Thirty years ago he had con- 
sidered naval brass as a substitute for steel for the 
bottom of ships, because then corrosion and fouling would 
be avoided. But the cost was prohibitive. He thought 
these new alloys might be used if certain conditions 
could be fulfilled. 

Going to the other end of the series, he considered 
these alloys from a naval architect's point of view.’ There 





also near the side, passes the phosphor-bronze wire and its the well-house ready for use, as the engineer insists on 
float, which forms part of the well-recording apparatus | the removal of all organic substances from the well. An 
invented by Mr. Terry, and already described by us in an | insulated drum, with insulated vulcanite handle, pro- 
article on April 6th, 1906—page 352 of Vol. 101—which | vided with a brake and pawl and ratchet, is mounted in 
we may briefly recapitulate. A wooden split-pulley, | the well-house over the platform, and carries 400ft. of 
having a circumference of exactly 10ft., is situated amidst | electric cable, one end of which passes over a pulley over 
the framing of the roof of the well-house. On it is wound | the middle of the well, and carries a metal shade and four 
a phosphor-bronze wire terminating in a steel float rest- | electric 16 candle-power lights, and is capable of being 
ing on the surface of the water in the well. : On the pulley | lowered to any part of the well. Electric connection 
shaft is an 8in. diameter drum on which a steel wire rope | between this drum and the circuit is provided by rubbing 





were many places in ship structures where one does 
not want great tensile strength. For example, the 
upperworks did not contribute to the ship’s strength, 
and if these alloys could be obtained at a reasonable price 
they could probably be employed in such cases, as then 
there might be a saving in weight which was an impor- 
tant factor. With regard to corrosion, through the 
courtesy of the Admiralty tests were now being carried 
out at Portsmouth, and comparisons made with the results 
obtained from similar trials with other alloys. He then 
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referred to the criticism passed by one of the speakers 
on the practical suggestions given in the report for cast- 
ing the alloys. Although he would not say that the 
speaker was wrong in saying that the suggestions were 
more or less useless, he was of opinion that work done 
even under laboratory conditions were frequently found 
of great value subsequently. 

In conclusion, Sir William White referred to those 
passages in Professor Arnold’s remarks in which he 
defended static tests. He urged the members not to be 
too hasty in giving up the old methods of procedure. 
They could be added to and enlarged upon, but ought 
not to be done away with altogether, and he was glad 
to see that Professor Arnold had spoken out upon this 
matter. Whatever is done with dynamic tests, and what- 
ever their use, he strongly advocated the retention of the 
static test. 

Referring to Captain Sankey’s testing machine which 
was exhibited on the last occasion, and which was fully 
illustrated and described in THe EnGineer of Feb- 
ruary 22nd, Mr. C. Humphrey Wingfield said that as the 
number of alternations required by the Arnold machine 
to break a specimen was greatly modified by a very small 
change of angle, it occurred to him to ascertain whether 
this exactitude was equally necessary in the case of the 
Sankey machine, as if so it would not be suitable for use, 
as intended, in an ordinary workshop. Captain Sankey 
kindly lent him his machine for this purpose, but as samples 
of aluminium alloys were not available, he used pieces 
cut from a jin. bar of mild steel which was of very 
uniform quality. Fig. 1 showed the result of his 
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experiments. At small angles the number of bends was 
greatly affected by a small departure from the intended 
angle, but in the. neighbourhood of 45 deg.—the angle 
selected by Captain Sankey as the standard one for use 
with his machine—the curve was so flat that a consider- 
able departure might be made from the proper angle 
without materially affecting the result. It could there- 
fore be trusted to give reliable results in the hands of an 
ordinary workman. The Arnold tests in the present 
paper were bent to an angle of about 7 deg. This, as 
would be seen, was outside the limits of the curve, 
and no comparison could be drawn, especially as 
the materials were different. Referring to the com- 
parison made in the report between the properties 
of alloy 13, and those of 0°35 carbon steel, he thought the 
graphic representation of these properties in the first two 
diagrams of Fig. 2 made their similarity still clearer. 
The -avthors thought that one of the forms of alloy 
No. 37, might have an industrial future before it. He 
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had shown its qualities in the last figure of Fig. 2 
and he did not think this poor little half-starved figure 
would encourage any such hopes. The shaded area, 
which indicated its ductile qualities, was lamentably 
small. He was surprised to find the alloy so recom- 
mended was a cold-drawn specimen. Its applications 
were thereby somewhat limited. Some German experi- 
ments, recently published, showed that copper aluminium 
alloys containing about 8°8 per cent. of aluminium, and 
from 1°3 to 2°8 per cent. of iron split and cracked 
spontaneously from 1 to 2} years, after being cold-drawn. 
No such effect was found with hot-rolled specimens. The 
same—No. 37—alloy, hot rolled, was shown by the 
side of the cold-drawn specimen in Fig. 2. Its ductile 
qualities were nearly equal to those of raw chrome 
vanadium steel, which were plotted by its side for com- 
parison. In testing aluminium alloys for corrosion under 
the conditions met with in cooking, the authors had used 
various acids, but had omitted to test the action of hot 
saline solutions. As cooks used large quantities of salt, 
and it was credited with considerable solvent power, this 
was an omission which he hoped would be rectified. 
The interesting fact that the electrolytic order of some of 
the alloys tested were found to be with fresh water the 
reverse of what it was with sea water, once more showed 
the importance of using for experimental purposes the 
same corroding agent as that to which a given metal was 





likely to be exposed in order to determine the relative 
corrosibility of different materials. For instance, a boiler- 
tube which could not stand hydrochloric acid might be 
perfectly satisfactory with the water generally used to 
produce steam. 

Mr. J. W. Wainwright remarked that his firm had 
used 10 per cent. rolled aluminium bronze for constructing 
cylinders for the air vessels of Whitehead torpedoes, the 
cylinders being 1ft. in diameter. It was thought that they 
would be stronger, but although the material being denser 
the walls were much thinner they were not appreciably 
stronger than the original castings, and this was in com- 
plete agreement with whatthe authors had stated in their 
report. His firm also made some 1 and 2 per cent. 
aluminium in copper tubes for the Admiralty, and in these 
it was found that considerable surface cracking took place. 
As to the torsion and hardness tests referred to in the 
Report, he was of opinion that the former did not depend 
nearly so much on the nature of the material and upon 
the precise condition it was in. 

Mr. Stead regretted not being present at the previous 
meeting. As a member of the committee, he was pleased 
to congratulate the authors on having done much valu- 
able work, and produced one of the most complete re- 
searches of the series of reports presented. From the 
practical point of view, the fact revealed that the really 
useful alloys could, with care, be made into good, 


-reliable castings, equal to forged material, in physical 


properties, by the simple plan of cooling in the moulds, 
was most important and quite new. The similarity 
in properties of Swedish 0°35 per cent. carbon 
steel and copper aluminium alloy, 10 per cent. alu- 
minium, was remarkable. There was, however, one pro- 
perty absent in the latter which marked a clear dividing 
line between the two, and that was the property which 
coarse structural steel possessed of being refined by heating. 
The acicular structure produced on quenching the 9°9 per 
cent. alloy, as in the steel, was probably due to the ten- 
dency towards separation of one of the constituents as 
fine crystallites, which were, however, not really free, but 
contained a considerable quantity of the second softer 
constituent in solid solution. It was interesting, he said, 
to note that the complicated cooling curve diagram of the 
copper aluminium alloy resembled in many features 
that of Messrs. Heycock and Nevill’s copper tin alloys, 
and that the two series of alloys yielded two definite 
chemical compounds, corresponding to those in the 
copper tin series, was noteworthy, and scarcely what one 
would expect from « priori reasoning, tin and alu- 
minium being so essentially different in chemical and 
other properties. He pointed out that in Table 
No. 54, .the hardness numbers were given on the 
basis of Mr. Benedick’s formula, and suggested that 
considering that Brinell’s hardness numbers were in general 
use, it would be advisable if a seventh column giving these 
figures were given for comparison with the others in 
column 6. The marked difference between the hardness 
numbers obtained by varying the pressure was clearly 
shown by comparing column 4 and 6. He quite agreed 
with the authors that standard conditions for testing by 
Brinell’s method should be those recommended by Brinell 
himself, namely, a 10 mm. ball and 3000 kilogramme pres- 
sure. Any variation from these must lead to more or less 
widely differing results. Exception, however, might be 
allowed for the variation in use by some engineers who, 
for the purpose of testing the relative hardness 
of rail heads, employ a ball 10mm. to 20mm. 
diameter and a pressure of 50 tons. The multitudinous 
variety of mechanical tests which have been applied to 
the same material by the authors were most valuable, 
and should go far to assist engineers in determining what 
tests were really most valuable for their purpcse. 

He (Mr. Stead) had quite recently made a similar 
comparison on a series of soft steel, with variable con- 
tents of phosphorus, and had had the valuable co-opera- 
tion of Monsieur Fremont, of Paris, and Professor 
Arnold, and, as the results confirm some of those 
contained in the report, he stated them. The series 
consisted of three steels, which contained 0°3 per cent. 
of carbon, with other constituents constant, excepting 
the phosphorus, which was respectively 0°04 per cent., 
0°30 per cent., and 0°50 per cent. The ingots were 
made small so as to avoid segregation, and were forged 
to suitable sizes for testing. The results obtained were 
as follows :— 

Yield Ultimate Elongation Reduction 

point. stress. in 6in. area. 

Tons. Tons. Per cent. Per cent. 

20-4 33-1 23-00 52-0 
0.360 25-4 ... 39-9 23-00 45-3 
0-500 32-00... 44°2 20-00 45-3 

Alternation of Stresses by the Wohler Method. 
Tensile stress, 15 tons. Revolutions per minute, 1200, 

: r Phosphorus. Revolutions - 
Ratio, No. ae to fracture. Ratio. 
SY 03 2 oe eS ee | 
BS stl 7.3 167,690 . 2-74 
| ee 0-50 651,490 ... 10-65 


Impact tests made by Monsieur Fremont.—The tests 
were made on saw-cut notched bars 10 mm. by 8 mm. 
section. 


No. 


Phosphorus. 
Per cent. 
0-040... 


1 with 0-04 per cent. phosphorus broke with an expense 
of work = 8 kilos. 
2 with 0-30 per cent. phosphorus broke with an expense 
of work = 1 kilo. 
3 with 0-50 per cent, phosphorus broxe with an expense 
of work = 1 kilo. 


No, 
No. 


The tenacities calculated from the results were re- 
spectively as follows :— 
No. 1 with 0-04 per cent. phosphorus 50 kilos. per sq. mm. 


No. 2 with 0-30, 7. --- 62 ,, ” 
No, 3 with +50 ” ” 85 ” ” 


These results are remarkably near to those obtained 
in the Buckton machine, with the exception of 
the third, which is lower. Mons. Fremont found that 
these steels were all brittle. He said that even No.1 





should have been more resistant, whilst in Nos. 2 and 3 
the brittleness is normal for steels of corresponding 
tenacity, for they cannot bear the notch. They may, how- 
ever, not be of superior quality. 

Alternation strain tests—These were made by Pro- 
fessor Arnold. The mean results of duplicate tests were 
as follows, viz.:—The bars were jin. square ; alternations, 
660 per minute; deflection of the test piece, 3in. above 
the die face, was jin. on each side. 

No Phosphorus Reversals 
2 per cent, to fracture, 

0-04 .. a ee 

0.30 

0-50 


Ratio, 


200 
100 


Professor Arnold remarked that No. 1 was only of 
moderately good capacity to resist alternating stresses. 
No. 2 was unsuitable for bolts and alternating parts of 
high-speed engines, whilst No. 3 was rotten. 

Slow alternating bend tests.—These tests were made 
in Middlesbrough by bending strips jin. by ,°;in. by 8in. 
backward and forwards through an angle of 20 deg. until 
they broke. 

* Reversals 
No. to fracture. 
605 
446 
150 


Phosphorus 
per cent, 
... 0-04 
0-30 
0-50 


Ratio. 


These ratios compare fairly well with those given by 
Professor Arnold’s machine. The tensile and Wohler 
results would lead to the conclusion that the steel 
containing the highest phosphorus is the best, whereas 
the notched vars and bend test appear to indicate that 
the reverse is the case. 

The Wohler results increased in value with the increase 
of yield point, thus exactly confirming the corresponding 
results of the authors. There appeared to be little doubt 
that the alloy, with just under 10 per cent. aluminum, is 
by far the most serviceable all-round metal, and that this 
was indicated perfectly by the tensile and alternation of 
stress tests. There could also belittle doubt that for parts 
of machinery liable to failure by sheer fatigue that alloy 
would stand longer than 7-7 per cent. alloy, and it was 
obvious, if the two alloys were subjected to stresses 
above, or near to, the low yield point of the 7°7 per 
cent. alloy the latter would be the first to fail. It 
appeared that resistance to slight bendings backwards 
and forwards was not of itself a generally useful guide, 
and supplementary information was therefore necessary. 
This could be afforded by the determination of the elastic 
limit or yield point. If such machines as those of Pro- 
fessor Arnold and Captain R. Sankey could be made to 
record the coincident energy absorbed, as well as the 
reversals, one would probably get nearly all the required 
information about soft and medium soft metals, or, if 
previous to making the alternating bend tests, the bending 
moment were determined, or the energy required to make 
a single full bend, and this were multiplied by the number 
of reversals, a most useful figure would be obtained, and 
this with the number of bends would, he believed, enable 
one to make valuable classification of the metals tested. 

The alternating bend test was an immense improvement 
on the old-fashioned simple bending, and might well be 
substituted for it. As an indication for ductility no test 
could be better, but extreme ductility is not always an 
advantage. The most ductile steels, with a yield point 
of 12 tons or thereabouts per square inch, had, to his 
knowledge, failed by fatigue where wrought irons with a 
yield point of about 18 tons have stood well, yet the latter 
would certainly break down prematurely under the alter- 
nating testing. On page 108 of the Report some interest- 
ing remarks, Mr. Stead said, were made which appeared to 
indicate that crystalline orientations persist in the molten 
state, and he would like to ask the authors whether or not 
they had discovered by melting the alloys if it was a fact 
that orientation persisted after the alloy had passed into 
the liquid state. In conclusion he remarked that little but 
praise was due to the authors of the Report. It was a 
type of work such as the National Physical Laboratory 
was created to accomplish, and such as the nation expected 
to get from it. 

The next speaker, Professor Huntingdon, confined 
most of his remarks to criticisms as to the practical 
value of the results obtained by the authors. Dealing with 
the authors’ statement that few of the alloys examined were 
found to be of industrial value, he stated that all the alloys 
were known 30 years ago, and the copper end of the series 
had been especially well investigated. With regard to 
copper having a yield point, there always had been some 
doubt about this, as stated by the author. He could not 
agree with the authors that aluminium bronzes or “ gold” 
containing 10 per cent. of aluminium, which were found 
to be as good in the form of small chill castings as in the 
rolled bar, were isolated cases, for he had also obtained 
such results with another alloy, the nature of which he 
did not feel disposed to reveal. He thought that 
the influence of a small quantity of aluminium 
upon copper was already well known, and needed 
no reference in the Report. With regard to the reference 
the authors made in paragraph e to the behaviour of 
torsional stress of alloys containing from 0°1 to 7°35 per 
cent. of aluminium, Professor Huntingdon had more to 
say. He quoted results of tests made with an alloy con- 
taining 7°5 per cent. of aluminium, 0°15 per cent. of 
iron, 0°027 per cent. of silica, in which the metal was 
heated to 800 deg., and allowed to cool to 760 deg., at 
which temperature it was quenched. The following 
remarkable results were obtained :— 

Tensile Machine. Thurston Machine. 
Yield point. Breaking load. | Yield point. Hreaking load. 
4-26 ... ... 23-86 4-35... 38-72 
4-30 24.33 | 3-68 39-50 
In another test the metal tested contained a little less 
aluminium, and the results were :—- 


Annealed two hours. 


600 ¢. 6-25... 26-27 83-5 4-01 40-40 
600 ¢, 6-53 25-95 81-5 4-06 36-53 


The remarkable feature was that different resulis were 
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obtained in aluminium alloys in the tensile and torsional 
machines, whereas in other alloys this was not the case. 
It appeared to him that the aluminium alloys took up 
work in an extraordinary manner—they got stiffer and 
stiffer, and ultimately they would break. It would be 
all right if this .taking up of work would stop when 
it was wanted to, but this it would not do. He 
expressed his opinion that this peculiar behaviour 
was WO looking into. In paragraph G of the 
Report hardness was. referred to, and a comparison 
drawn with that of-:45 carbon; this steel was roughly a 
rail steel. But besides hardness this alloy was very brittle. 
Professor Huntingdon then produced a specimen of such 
an alloy, and to show how brittle it was he broke it quite 
easily with a latch key. He had little to say about testing ; 
he thought that the results obtained with alloys were 
really due to the inhereut properties of the copper itself. 
On alternating machines a small amount of impurities 
showed up when they would not do so on a static testing 
machine. In conclusion, he expressed the opinion that 
the Report was much too academic. 

Mr. Barker, in response to the chairman’s call, stated 
that his firm specialised in 10 per cent. alloys, and with 
these his experience agreed with the findings of the 
author. He considered that the copper alleys of 9°30 
per cent. were the best. Recently his firm had been 
making some bronze aluminium shafts 4in. in diameter, 
and had experienced great difficulty due to oxidation ; 
they had to melt and remelt the metal over and over 
again before at all satisfactory results could be obtained. 
Here Mr. Wingfield asked the speaker if he had found 
that heating took place when mixing, to which Mr. Barker 
replied in the affirmative, and conjectured that it might 
be due to impure wrought iron rod stirrers which were 
used. It was peculiar, he said, how quickly these rods 
wore away. 

The discussion then closed, and Professor Carpenter 
was called upon toreply. He dealt first with Mr. Tom- 
linson’s criticism—that the yield stresses for the alloys 
were too high, with the exception of those alloys low in 
aluminium. He referred the members to the Table in the 
report, from which they would see that the yield stress 
for 0°01 aluminium was 5 tons. As to the criticism of 
some of the speakers, regarding the rise of temperature 
when aluminium was added to copper, he thought that 
they had not clearly grasped what the authors had said, 
and he quoted their statement, which was that the rise 
in temperature should be attributed not, as had some- 
times been done, to the combination of aluminium and 
copper, but to that of aluminium and oxygen, one of the 
most powerful exothermic chemical syntheses known. 
They had made no experiments as to the actual rise in 
temperature. Mr. Tomlinson had found that the rise in 
a 2 lb. alloy was 232 deg. Fah., or 130 deg. Cent.; and for 
a 180 gramme alloy the rise was 195 deg. Fah., or 
108 deg. Cent. Now, if these rises in temperature were 
only due to reaction between the aluminium and the 
copper then the figures ought to be the same. 
He thought that Mr. Tomlinson had not got rid of 
all the oxygen. Mr. Edwards had deoxidised the 
metal in two ways. In the first experiments he added 
sufficient phosphorus to remove the oxygen and leave 
about 2 per cent. of phosphorus in the material, and he 
got a rise in temperature of only 40 deg. Secondly, he 
deoxidised merely with carbon and borax, and again got 
a rise of 40 deg. The results agreed well with each other, 
and they not only confirmed Mr. Tomlinson’s statement 
that there was arise of temperature when aluminium was 
added to copper, but they also confirmed their statement 
that when oxygen was removed there was only a rise of 
40 deg. He was glad to find that Mr. Tomlinson agreed 
that the 5 per cent. alloy was no good to manufacturers. 

The authors had little to say with regard to Dr. Selig- 
mann’s remarks concerning the yield point of copper, but 
they added that there was not such a marked yield point 
with copper alloys as for rich aluminium alloys. They 
considered that their 10 per cent. alloy was as good as 
anything that was produced commercially. In answering 
Mr. Stead’s remarks, he admitted that their work over- 
lapped Monsieur Guillet’s, and remarked that it would be 
very difficult to carry out any research on alloys which 
covered a field that had not already been explored by this 
distinguished French scientist. He explained that the 
figures in column 6 of the table referred to by Mr. Stead 
were calculated by Brinell’s formula as suggested. There 
was practically nothing to say in reply to Professor 
Huntingdon. Dr. Carpenter, however, stated that 
modern copper was different from the copper referred to by 
Professor Huntingdon, as it was much more pure. 

The meeting then adjourned until Friday evening, the 
15th inst., when Mr. Worby Beaumont will read a paper 
on “ Petrol Motor Omnibuses.” 








OBITUARY. 


ENGINEER COMMANDER A. R. PATTISON. 


Tue many friends of Engineer-Commander Alfred 
Robert Pattison, R.N., will hear with deep regret of his 
death, which took place on March 2nd at Tokyo, Japan, 
after a short illness. 

Commander Pattison, who was the son of the late 
Fleet Engineer Robert Pattisop, R.N., and who was born 
in 1863, had a distinguished professional record both 
afloat and ashore. He was awarded the Newman 
Memorial Prize in 1884, and the following year was 
granted his commission as assistant ergineer. Passing 
through the special three years’ course for engineer 
officers at the Royal Naval College, Greenwich, he after- 
wards served on the Mediterranean Station from 1887 to 
1890. Subsequently he was appointed for duty at the 
Admiralty until 1892, when he took up the appointment 
as assistant to the chief engineer at the Sheerness Dock- 
yard. From 1894-1897 he served as senior engineer in 
tha battleships Royal Sovereign and Majestic, and in 





other ships. After his promotion to chief engineer in 
1897, he was lent to the Japanese Government for special 
service as instructor in marine engineering at their naval 
college. He remained in the Japanese service until 1902, 
contributing largely to the present engineering efficiency 
of the Japanese Nayy, and was awarded the Japanese 
Order of the Third Class of the Sacred Treasure. 

On his return to England he served for some years as 
Engineer Inspector at the Admiralty, being in charge of 
many important designs of machinery for battleships 
building. After a short service in the Albemarle, flagship 
of the Channel Fleet, he was selected in December, 1905, 


for special service to assist the British Naval Attaché at: 


Tokyo, a position which Engineer Commander Pattison 
held up to the time of his death. He was noted for 
the zeal and ability with which he undertook any work 
entrusted to him, and had he lived would no doubt have 
attained to the highest positions available for engineer 
officers. 

The interment took place on March 5th at Aoyama 
Cemetery, naval honours being accorded by special per- 
mission of the Emperor. 





GEORGE STANBURY. 

Tuer death took place in London on the 26th ult. of 
Mr. George Stanbury, a retired member of the staff of 
surveyors on Lloyd’s Register of British and Foreign Ship- 
ping, who was well known in London, on the Clyde, and 
other head centres of shipbuilding, and who was instru- 
mental in establishing on a firm basis the influence of 
Lloyd’s in American shipbuilding centres. 

Mr. Stanbury was trained as a shipwright in Devon- 
port Dockyard, his apprenticeship extending throughout 
the better part of five years. Afterwards he received a 
thoroughly scientific training in the Royal School of 
Naval Architecture and Marine Engineering, South Ken- 
sington, which he attended throughout the years 1865 to 
1868, earning a fellowship of the second class. In 1873 
he was on the designing staff of the late Sir E. J. Reed, 
then of Victoria-chambers, London. He was appointed 
a surveyor to Lloyd’s Register in 1876, and after four 
years’ service in other districts joined the staff at 
Glasgow in 1880. In 1886 he was transferred to the 
Greenock and Port Glasgow district, where he held the 
post of principal surveyor for about four years with satis- 
faction to the society and great acceptance as concerned the 
shipbuilders and shipowners with whom he was brought 
into contact. In the latter end of 1900, about which 
time it was fully expected the American Ship Subsidy 
Bill would be passed, and in which expectation a large 
amount of tonnage was placed with builders on the east 
and the west seaboards, as well as on the great lakes, 
Mr. Stanbury was deputed—together with Mr. David 
McAuslan, who now fills the position of principal sur- 
veyor at Greenock—to proceed to the States to look after 
the work then being offered freely for classification in 
Lloyd’s. Here they remained some four years. 

Before leaving America various builders and owners 
who had at first been somewhat antagonistic, thanked 
Mr. Stanbury very heartily for the great assistance he 
had given them, and expressed much regret at his leaving 
the country. As at that time, however—end of 1904— 
there was no prospect of the Subsidy Bill becoming law, 
the new work practically came to a stop, and Mr. Stan- 
bury and Mr. McAuslan were recalled to this country in 
January, 1905. Until his retirement he filled the responsible 
position of senior assistant to Mr. Harry J. Cornish, the 
principal surveyor at the head office of Lloyd’s, in London, 
on relinquishing which Mr. S. J. P. Thearle, who had been 
for several years second assistant, was promoted to the 
vacancy. Fellowing upon bis return from America, Mr. 
Stanbury, who had long been a member of the Institu- 
tion of Naval Architects, was elected a Member of 
Council, and he was also a candidate, nominated by the 
Institution for the ensuing three years. 


JOHN TULLIS. 


Tue death took place at Largs, on 1st inst., of John Tullis. 
founder of the well-known 8t. Ann’s Leather Works, Bridge- 
ton, Glasgow, the special products.of which in the form of 
machine belting have long been renowned. Mr. Tullis, 
who was in his seventieth year, was a native of Arbroath, 
educated at Arbroath Academy, and as a youth learned 
the. leather-making business under his father, who 
carried on business as a tanner and leather manufacturer 
in Arbroath. From a simple tanworks the Arbroath works 
developed into a leather driving-belt factory, supplying the 
needs of factories and engineering works all over Scotland and 
the North of Ireland. Mr. Tullis, sen., in 1858, moved his 
business to Glasgow, where, first at Canning-street, near 
Glasgow Cross, and afterwards at St. Ann’s Leather Works, 
Bridgeton, the business of belt manufacture rapidly de- 
veloped. John Tullis, who was the eldest son, gave his 
whole time to the indoor work, devising mechanical appliances 
for shortening labour processes and lessening hand labour, as 
well as supervising the tanyard and currying department, 
his brothers attending to the commercial side of the business, 
while at’ the same time studying the practical work. As a 
belt maker, as well as an inventor of labour-saving machines, 
Mr. John Tullis was regarded as a high authority. The 
equipment of St.. Ann’s Works is a monument of his 
mechanical genius, almost every machine in use being either 
of his invention or an adaptation or improvement by him of 
some other mechanical device. A small treatise which he 
prepared and published, entitled ‘‘ Hints on Belt Driving,”’ 
forms an excellent, if not exhaustive, guide to the use of 
belt-drives. He took a keen and heart-whole interest in the 
welfare of his workers, and of the poor and unfortunate 
generally, and published in 1892 and following years a 
number of booklets on ‘‘Old Age Pensions’’ and other 
cognate subjects. 








CHARLES §S. ALLOTT. 


Mr. Cuartes §. ALLorr, whose death occurred suddenly 
while in the Manchester Atheneum on’ Wednesday, the 
27th ult., was President of the Manchester Association of 
Students of the Institution of Civil Engineers in 1897 in 





succession to Sir E. Leader Williams. He was head of the 
firm of Messrs. C. 8. Allott and Sons, engineers, of Man- 
chester, who have done considerable work for the Manchester 
Corporation in connection with electricity and other under- 
takings. He was born at Lincoln in 1842. After serving 
articles under Mr. L. H. Moorsom,on the Ringwood and 
Christchurch Railway, he, in 1862, joined the Fairbairn 
Engineering Company, and had charge of the construction 
of many important works, including the roof of the Royal 
Albert Hall, London, the framework of the forts at Spit- 
head, the roof of Liverpool-street Station, London, and 
bridges of the Inter-colonial Railway, Canada. He was in 
practice on his own account from 1875 until his son joined 
the firm in 1897, and in that period did much professional 
work in connection with the bridges on the Cheshire Lines 
and Lancashire and Yorkshire Railways, besides designin, 
and erecting cotton mills for South America and China, an 
acting as engineer. for the Southport Pier Company. 





VICTOR HASLAM. 


WE regret to have to announce that Mr. Victor Haslam, 
eldest son of Sir Alfred Haslam, died on Thursday, the 31st 
ult., at his home, Northfield, Duffield-road, Derby, in his 
thirty-first year. Mr. Haslam was educated at Repton, and 
on leaving school entered his father’s business, the Haslam 
Engineering Company, Limited, of which at the time of his 
death he was, with Mr. W. G. Haslam, practically joint 
manager. Asa business man he developed the promise of 
a brilliant career, and just before the commencement of his 
illness which has prematurely cut short his career he had 
taken a deep interest in the perfection of a new branch of 
the firm’s business—the production of a high-power gas 
engine. He was a member of the Institution of Mechanical 
Engineers. . 


WILLIAM THOMAS SUGG. 


THE death is announced as having taken place on the 28th 
ult. of Mr. William Thomas Sugg, the founder and head of 
W. Sugg and Co., Limited, gas engineers, of Vincent Works, 
Regency-street, Westminster. Mr. Sugg, who was seventy- 
four years of age, had been ill for a long time. He was 
made an Associate of the Institution of Civil Engineers 
in 1862. 








THE SOUTH AFRICAN PRODUCTS EXHIBITION. 


Tue South African Products Exhibition, now being held 
at the Royal Horticultural Society’s Hall, at Vincent-square, 
Westminster, should do much to bring home to the British 
people the immense capabilities of the enormous tract of 
country vaguely known in this country as ‘‘ South Africa,”’ 
without, in most cases, any distinction between the various 
Colonies situated there. The Exhibition, which will be open 
till March 16th, represents Cape Colony, Natal, the Trans- 
vaal, Orange River Colony, and Rhodesia, Turning to the 
left on entering, the exhibit of the latter, or rather of the 
British South Africa Company, is met with first. A beauti- 
ful series of photographs of the Victoria Falls at once strikes 
the eye, and there is also a remarkable diagram comparing 
their extent with Oxford-street between Tottenham Court- 
road and the Marble Arch, showing the two to be equal in 
length. Specimens of the copper, iron, coal, and gold found so 
abundantly are shown, with specimens of tobacco, fruit, and 
cereals. The cultivation of tobacco, especially round about 
Buluwayo, would appear to be one of the most promising 
features of the country. 

Natal comes next, and has a very fine exhibit. The show 
of coal is particularly good, especially a case of samples from 
the Natal Navigation Collieries and Estates Company’s 
mines at Hatting Spruit. Some of this, from a 5ft. seam, 
resembles our best South Yorkshire house coal in appear- 
ance. The Zululand Collieries of Somkeli, Zululand, show 
some fine specimens of large steam coal. The coal output 
of Natal has increased from only 25,000 tons in 1889 to 
about 1} millions last year. A curious Natal product, but 
known also in Australia, is the bark of the ‘‘ black wattle,’’ 
which is now largely exported for use in tanning. 

The Transvaal next attracts attention with the beautiful 
exhibit of the Messina Development Company, whose speci- 
mens of copper glance and blue and green carbonates of copper 
from the North Main Lode are extraordinarily fine. A bright 
light is projected upon them from each end of the cabinet. 
There is also a model of the great Cullinan diamond, weigh- 
ing 30254 carats, which was found in the Premier mine two 
years ago. Next to this is an interesting working model of 
a diamond washing plant by the Premier Mining Company. 
Granite, slate, and coal are also produced in the Transvaal, 
the latter being apparently somewhat less bituminous than 
that of Natal. Very fine asbestos is another of its varied 
products, whilst a pile of gilded blocks brings home the im- 
portance of the Rand gold-mining industry very forcibly to 
the mind. Cotton growing, too, is evidently destined to 
form a great feature of Transvaal exports, a consignment of 
1} tons of a fine white quality being on view. 

Cape Colony shows many specimens of various woods, some 
of which, on account of their hardness and denseness, appeal 
to the engineer. Specimens of the flora peculiar to the Karroo, 
or great open plains, are alsoshown. One of the cacti found 
there can stand a year or two’s drought, and is able to support 
sheep well, and no doubt other animals also. A wax made 
from the berries of a plant is capable of being made into 
candles, Messrs. Price and Co., of Battersea, showing @ 
number of candles and tapers of all sorts largely made from 
‘berry wax.’? An interesting series of photographs of 
scenery and works on the Cape Government Railways, and 
some models of the steamers of Messrs. Bullard, King and 
Co.’s Natal Line will attract the attention of many. 

The exhibit in Orange River Colony is almost wholly agri- 
cultural. 

The Exhibition has been so far very fairly patronised, and 
seems to have revealed the existence of a wider interest ‘in 
South Africa than might, perhaps, have been expected 








SEVERAL important alterations are announced in con- 
nection with the new tube from Finsbury Park to Hammersmith. 
The running of the trains has been accelerated, and a later service 
is being put on for the convenience of passengers detained late in 
town, the trains being run to arrive at the termini as late as 1 a.m. 
Several reductions have been made in the fares, the fare from 
Earl’s Court to Piccadilly-cireus being reduced to 2., and the fares 
for several short journeys are to be cheaper than at present, ~ 
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THE KOM-OMBO IRRIGATION CANAL. 


Two important contracts have recently been carried out 
for La Société Anonyme de Wadi K6m-Ombo by Thomas 
Piggott and Co., Limited, of Birmingham. The first of 
these contracts related to the supply and erection of a 
riveted steel canal—just under a mile in length—and the 
other contract was for the supply and erection of two 
riveted steel rising mains 464 m. long. These contracts 
were carried out at Kém-Ombo, in Upper Egypt, and 
formed part of a comprehensive irrigating scheme which 
is in process of development there. This undertaking | 
is on an extensive scale. The area of land under prepa- | 
ration for irrigation and cultivation is about 125,000 acres. | 
It is one of the largest irrigation schemes in Egypt, and is 
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toTthe land. The lift of the’pumps is from 15 m. to 20 m., 
and the top of the reservoir wall is 105%m. above sea 
level at Alexandria. The service reservoir was made of 
reinforced concrete, as was also one of the 2-metre rising 
mains. The latter, however, was afterwards taken out 
and replaced by a steel pipe. Owing tothe subsidence of 
the ground reinforced concrete was found not to be a 
suitable form of construction. 

The canal is composed of riveted steel, the plates being 
6mm. thick. It is nearly semi-circular in form, 6m. 
—say, 19ft. Stin—in diameter, with 4} m. straight 
sides at the top, being therefore 3} m. deep. Its total 
length is 5175ft. It is built up of seven plates round 
the circumference, the plates being connected together 
by 4in. snaphead rivets, of which a total of 650,000 was 
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Fig. 1—DETAILS OF EXPANSION JOINT IN CANAL 


now utilising a portion of the additional Nile water supply 
stored up by the Assudn Barrage. K6m-Ombo is the site 
of an ancient town, and also of a famous temple. The 
ruins of the latter still exist. It was there that the 
worship of the sacred crocodiles was chiefly carried on. 
It is almost midway between Assuin and Edfu, and 
about 40 miles north of Assuin. The irrigation estate is 
bounded on the west by the Nile.- The Egyptian State 
railway’s main’ line from Luxor to Assudin runs through 
the property, and to the eastward-comes the desert. The 
soil is dry and parched, and is supposed to ‘have received 





no water for the last 3000 to 4000 years. It is, moreover, 

saline, and for this reason it is necessary to wash the | 
ground for from three to four weeks before any crops can | 
be grown upon it. When first wetted the ground swells, ' 
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used. The circumferential seams break joint. External 
T-iron stiffeners, 5in. by 3in. by jin., are riveted on at 
2ft. 6in. centres. There is also a top bracing of cross 
angles, and flat bars bolted on to 3in. by 2}in. by jin. 
curb angles. 

To allow for expansion and contraction the canal was 
subdivided into seventeen sections, averaging nearly 
100 m. each. These were connected together by masonry 
basins and packed expansion joints. At the end of each 
section of canal as it entered the masonry basin a stiffen- 
ing band, 1m. wide, was riveted on, the external 
rivet heads being countersunk flush. This band is made 
to slide in and out of the basin on short sections of rail 
let into the masonry. The joint is kept tight by means 
of tarred or tallowed rope packing enclosed between two 
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Fig. 2-ANCHORAGE AND EXPANSION JOINT IN RISING MAIN 
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and rises about 6in., afterwards subsiding from 1ft. to 2ft. 

The east bank of the Nile at Ké6m-Ombo is too high 
to allow of the land being irrigated at flood time in the 
usual manner, and in order to obtain an adequate supply of 
water for the continual watering of this large tract of land, 
it was necessary to put down sets of powerful and specially 
designed pumps. These pumps, which were supplied by 
Sulzer Brothers, of Winterthur, lift the water through 
suction mains 2 m. in diameter, and discharge it into 
riveted steel rising mains 2 m. in diameter—which form 
one part of Messrs. Piggott’s contracts, and which will be 
referred to in detail later on—which in their turn deliver 
the water into a service reservoir. The large steel canal 
—forming the other part of the contracts—starts from 
this service reservoir and delivers the water into dis- 
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light semi-circular angles placed back to back with bolts 
passing through them. The weight of the water flowin 
through keeps the canal floating on the packing, an 
each section can therefore expand or contract, according 
to temperature. In practice, we understand that it has 
been found that the movement is very small when the 
canal is running full. The recess containing the angles 
and the rope packing is slightly tapered, the smaller 
diameter being outside, so as to prevent the packing from 
being blown out by the pressure of the water. The details 
of this interesting joint are shown in Fig. 1. 

For riveting, Messrs. Piggotts sent out a compressor 
plant and steam boiler, together with six long-stroke 
pneumatic riveting hammers and four caulking hammers. 
Several Englishmen went out also to teach the natives and 





to supervise their work. The native riveters were engaged 
chiefly from"Cairo and Alexandria. Two to three months 
were spent in endeavouring to make them efficient with 
pneumatic tools, but the idea had finally to be given up, 
and the work was finished by hand. The rivets put in 
by the machines were, on the whole, better than those 
put in by hand, but the natives could not put in enough 
rivets per day to make the pneumatic plant pay as 
against hand work, and the. conclusion: was come to 
that the average native was not physically strong enough 
to work the machines to full icine: About 15 per 
cent. of the machine rivets had to be cut out. The 
caulking hammers were, however, used right through the 
contract, and were found to be very useful. The men 
trained to use them were of the Fellaheen class, from 
villages round Kém-Ombo, and, on the whole, they were 
found to be much better and more reliable than the men 
from Cairo and Alexandria. Although the pneumatic 
plant was reasonably free from serious breakdowns, 
except during sandstorms, the cost of maintenance was 
high, owing to the large number of parts which required 
to be replaced. In summer the heat in the middle of the 
day often caused the machines to jamb. 

The method of levelling the canal was as follows :— 
During the plating and riveting of the plates timber 











Fig. 3—RISING MAIN ANCHOR FLANGE 


cradles were used to keep the bottom level, and props to 
prevent the sides from dropping outofshape. The cradles 
were placed about 30ft. apart. The props were placed 
under the top curb, and shorter ones were fixed under 
angle cleats bolted to the first longitudinal seam from the 
top. The method will be readily appreciated by the aid 
of Fig. 4. As each 100 m. section was completed, to- 
gether with the masonry basin by which it was connected 
to the next section, the.canal was adjusted to its proper 
level by means of Haley jacks, which were placed along 
each side of the section, and before the jacks were 
removed earth was banked up on each side of the canal. 
To ensure the banks so formed being solid the earth was 
well watered and rammed tight against the steel work. 
The amount of fall given to the canal was about 1 c.m. 
per section of about 100 m. 

One great difficulty experienced in keeping the steel 
canal level during construction was due to the action of 
the wind, especially during sandstorms, on the dry sand 
which formed the foundation. The wind was able to pass 
under the canal through the spaces where the sand had 
been removed to allow room for riveting the cross-seams on 
the bottom plates. This caused the sand to drift, and the 
wood cradles to sink. A 100 m. section would often sink 
several inches, on this account, during one night. 

Another difficulty was due to the unequal expansion of 
the steel plates owing to the sun’s rays affecting the side 
of the canal nearest to it more than the other side. In 
some sections the ends moved out of centre as much as 
4in.; sometimes moving one way and sometimes the 
other. Jacks and props were quite useless to prevent 
this movement. It is supposed that the explanation of 
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Fig. 4—METHOD OF ERECTING THE CANAL 


this phenomenon is that the sections could not move, 
when expanding, in a straight line, and therefore buckled 
slightly. This movement was not arrested entirely until 
the canal was banked up with earth, and had the water 
running through it. 

The canal was painted with two coats of Siderosthen 
inside and out. This is a spirit paint with an asphalt 
or bitumen base. It is applied cold and dries quickly, 
and so far as Messrs. Piggott’s experience goes, is one 
of the most satisfactory coatings for this class of 
work. The total weight of the steel work was 
1250 tons. Seven hundred men, including eight English- 
men, the remainder being chiefly Arabs, with a few 
Greeks and Italians, were employed, and the work was 
completed in five months, working day and — 
without stopping. It was designed to pass 12 cubic 
metres of water per second at a velocity of 85c.m. per 
second. It was built across the desert. An enclosed 
camp was made close to the site for Englishmen, the 
Arabs being housed, some in tents and some in stone 
houses called esbahs. Travelling cranes mounted on 
rails running astride the canal were used for lifting the 
plates and fixing them in position. The loose sand foun- 
dation caused much trouble, and tools, &c., were constantly 


being buried and lost. The natives did not like night- 
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IRRIGATION WORKS AT KOM-OMBO, UPPER EGYPT 


(For description see page 234) 



































Fig. 5—-PNEUMATIC CAULKING IN THE CANAL Fig. 6—ERECTING SEVENTEENTH SECTION OF CANAL Fig. 7—PLATING SECOND SECTION OF CANAL 

















Fig. 8—PLATING RISING MAINS Fig. 9—REPLACING VENTILATION PLATES IN RISING MAINS 



































Fig. 1O-SUN SCREEN OVER RIVETTERS ; Fig. 11—PNEUMATIC -DRILLING - Fig. 12—EXPANSION JOINT IN RISING MAIN 
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work, and it was difficult to make the Arab holders-up 
work at night underneath the canal on account of the 
scorpions in the sand. It was found difficult to train 
good rivet boys, and at first from 40 to 50 per cent. of the 
rivets were burnt. 

The rising mains, which formed the subject of contract 
No. 2, were, as we have already said, 2m. in diameter 
and 464m. long. The plates were 9 mm. thick, and 
they were riveted together with jin. pan head rivets. 
The mains were made with four plates to the cireum- 
ference, the circumferential seams breaking joint. In 
each main there were two expansion joints, of the form 
shown in Fig. 2. The mains were, like the canal, painted 
inside and out with two coats of Siderosthen. 

All the riveting on these mains was done by hand, and 
the pneumatic plant was only used for caulking. After 
the first three weeks only about 1 per cent. of the rivets had 
to be cut out. The native riveters, owing to close super- 
vision, became very efficient, and would often put in 300 
rivets per set per day of ten hours. Fig. 3 shows the 
anchor ring connecting the rising main with the reservoir. 

In riveting up the pipes it was found necessary to 
leave out every sixth lke on the top to allow of suffi- 
cient ventilation, so that the riveters could work inside; 
these plates were replaced as the work proceeded. All 
the inside painting was done at night; owing to the tem- 
perature it could not be done during the day. In order 
to protect the Arabs from the sun in July and August 
three light wooden screens were erected at intervals over 
the top of each pipe. This was done at Lord Cromer’s 
suggestion when he visited Kém-Ombo to inspect the 
progress of the work. During the summer work was 
suspended every day from 12 to 3 p.m. 

Food and other supplies were obtained chiefly from 
Assudn and Cairo. Coal, oil, /timber, &., was procured 
from Alexandria. Night work was carried on by the aid 
of Wells’ lights and Showman’s lamps, using Russian 
petroleum. Pneumatic drills were used for any holes 
which required to be drilled in position at the site. The 
plates were shipped from England in bundles wired 
together, and sent up from Alexandria by rail. 

The Arabs were fond of drinking the machine oil and 
anointing their bodies with it. They are not intelligent, 
and their eyesight, unlike that of the desert Bedouin, is 
usually very bad. It was not an uncommon sight, so we 
understand, to see an Arab plater, after several weeks 
training, trying to screw a “nut” on to a “ drift” instead 
of a “bolt.” One of the chief troubles was that the 
different tribes, &c., did not get on well together, and 
fought with sticks and knives on the smallest provo- 
cation. 

The contracts were completed without any fatal 
accident; and only one man died on the work, and he 
from sunstroke. The shade temperature, it may be men- 
tioned, was 117.deg. Fah., and sometimes more than this 
in July and August. At this time the steel plates were 
too hot to be handled comfortably, even by the natives. 

The resident engineer was Mr. W. Plummer, and 
Messrs. H. F. Lloyd and W. Bird were in charge of T. 
Piggott and Co.’s contracts. 

Through the courtesy of the contractors we are enabled 
to give a series of engravings reproduced from photo- 
graphs taken of the works. The four views on page 238, 
shows the first section of the canal leading from the service 
reservoir ; the Englishmen’s camp may be seen on the 
left; the second section looking towards the service 
reservoir; the twelfth section showing the Arab riveting 
sets, and also the boiler and compressor for the pneu- 
matic plant; and riveting bottom seams in the twelfth 
section. Fig. 5, page 235, shows the pneumatic caulking 
in the canal; Fig. 6, erecting the seventeenth section, 
showing the crane, the end of the canal and the sand 
foundation, and Fig. 7 the plating of the second section 
of canal. Fig. 8 shows the plating of the rising mains 
from the reservoir end, and Fig. 9 replacing plates left 
for ventilation. In Fig. 10 may be seen the wood screens 
erected to protect the riveters; in Fig 11 a native 
workman drilling a plate to carry a roller bearing for an 
expansion joint; and in Fig. 12 one of these expansion 
joints. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THERMAL EFFICIENCY IN INTERNAL- 
COMBUSTION ENGINES. 


At the ordinary meeting on Tuesday, the 26th February, Sir 
Alexander Kennedy, LL.D., F.R.S., President, in the chair, the 
paper read was ‘‘On the Limits of Thermal Etficiency in Internal- 
Combustion Engines,” by Dugald Clerk, M. Inst. C.E. The 
following is an abstract of the_paper :— pal 

The Institution Committee on the Standards off Efficiency of 
Internal-Combustion Engines, among their recommendations as to 
the standard engine of comparison for internal-combastion motors, 
recommended that for the purpose of the standard, air—assimed 
to be a perfect gas having a value.of 7y = 1-4—should be taken as 
the working fluid. For the ordinary four-stroke-cycle engine, the 
formula giving the efficiency then is 


y=1- ‘ek 


i : aon J 
is the ratio of the minimum volume to maximum volume. 


LIMITS OF 


where 


The Committee were satisfied that with good engines, giving their 
best economy, the actual efficiency divided by the ideal efficiency 
determined by this standard could be expressed by a ratio which 
varied between 0-5 and 0-7. This was deduced from separate 
tests made by Professor Meyer and Professor Burstall. Professor 
Burstall’s tests also showed how inefficient design would decrease 
the ratio, as in some of his tests means involving greatly increased 
cooling surfaces were employed to increase the compression, and 
were found toconsiderably diminish the ratio. These tests showed 
further how too high flame-temperature also decreased the ratio. 
The Committee required, however, further knowledge as to the 
effect of the dimensions of the engine on the ratio, and accordingly 
they made tests on three engines of 5in., 9in., and 14in. diameter 
cylinders respectively, giving 6, 24, LH.P. In _ these 
engines, taking the mechanical efficiency to be 88 per cent., 
and calculating the I.H.P. from B.H.P., they found that 
the efficiency ratios were 0-61, -65, and 0-69 in the three 
engines, The tests showed, therefore, that by bearing in 
mind. the slight changes in the ratio due to difference in 





dimensions, a close approximation to the best indicated efficiency 
to be expected from a given compression could be obtained by the 
use of a factor varying between 0-60 and 0-70, according to the 
dimensions of the engine. The tests also showed very clearly the 
small increase in economy of large engines in comparison with 
small ones, there being only 12 per cent. increase between 6 horse- 
power and 60 horse-power. The possible efficiency with the actual 
fluid used in the engine was known to be less than that given by 
the air standard. The Committee considered that a definitely 
known standard from which the actual efficiency could be deduced 
by using a multiplier found experimentally, allowing for the 
imperfections of the engine as well as for variations in the 
properties of the working fluid, should be adopted until the 
properties of the working fluid were accurately known. The 
author has examined the results of the test made by the Committee, 
and has made some further experiments on the large engine used 
in the test, with a view to finding the true heat-distribution in the 
engine. 

The balance-sheet given by the Committee is as follows :— 

L R xX 

35-3 40-0 80-5 

5 29-3 25-0 
10-0 7-3 
28-3 29-8 


93-1 107-6 101-6 


In obtaining this balance-sheet the exhaust waste was determined 
by calorimeter, jacket waste measured, and the radiation includes 
friction of the working parts. The B.H.P. was determined by 
rope brake. In order to reason as regards properties of the 
working fluid, it is necessary to know the I.H.P., the loss of 
heat during explosion and expansion, and the heat in the gases 
at the end of expansion. These quantities are not given in the 
ordinary balance-sheet, as determined above. In the ordinary 
test the jacket loss is always over-estimated, because some heat 
which ought to go to the exhaust calorimeter flows to the water- 
jacket after the opening of the exhaust valve and all through the 
exhaust stroke of the engine. The piston friction also will ap 

in the water-jacket. The author has therefore attemp to 
adjust the balance-sheet from data given in the Committee's 
report. Taking the mechanical efficiences for the three engines, 
L, R, and X, as 0-84, 0-85, and 0-86, the friction percentage of 
total heat is 5-1, 5, and 4-9 respectively. Deducting this from 
the jacket waste, corrected values for heat to water-jacket, 21, 
26-8, and 22-6 per cent. are obtained. Using these values, and 
reducing to percentage, assuming that the error in total heat is 
not in the I.H.P. item, a new balance-sheet is obtained :— _ - 

L R x 
41-1 .. 37-1 39-9 
27-1 29-6 
31-8 33-3 
100-0 100-0 100-0 

The ideal efficiencies in these engines are practically the same, 
and assuming that one-third of the heat going to the engine is 
converted to work, and that the heat loss occurs near the begin- 
ning of the stroke, the difference between the jacket plus radiation 
losses in any two engines should be three tim3s the difference 
between the I.H.P.’s. In the L and X engines this is found to be 
exactly the case. The jacket waste in the L engine is evidently 
too low, and on the above considerations should be 34-1. This 
value of jacket waste for the L engine will give an exhaust waste 
of 34-1, which is practically the same as that determined by calori- 
meter. It appears, therefore, that in the L engine some heat 
which shovld have appeared in the water jacket has been lost. 
This corrected balance sheet is probably more accurate than that 
obtained in the test ; but there is still some heat found in the 
water jacket which should be in the exhaust. The experiments 
give no means of determining this amount. Tie balance sheet, 
however, gives a method of calculating the maximum possible effi- 
ciency of the actual fluid. Adding exhaust waste to I.H.P., and 
dividing I.H.P. by the sum, possible efficiencies for the three 
engines of 0-482, 0-473, and 0-465 are obtained. In obtaining 
these efficiency values, however, it has been assumed that the heat 
is lost at the beginning of the stroke, and, therefore, the values 
are not accurate. If the distribution of heat loss were known 
the _— adiabatic could be constructed and correct results ob- 
tained. 

To check the results, indicator diagrams which give the correct 
mean pressure have been studied. Fro:a the composition of the 
exhaust gases and the charge temperature, the weight of the 
charge is found to be 0-141b. From the diagram, the tempera- 
ture drop from the end of expansion to charge temperature is 
1745 deg. Fah. The specific heat of the gases by weight, assumed 
constant, is 0-185. From these values, obtained from the numbers 
given in the Committee’s report, it appears that 43 per cent. of all 
the heat of the combustible gases is accounted for in the exhaust. 
This gives a balance-sheet for the X engine :— 


Exhaust waste .. 
Jacket waste 
Radiation 

SBF. .. 


Exhaust waste .. 
Jacket waste ) 
True radiation / 
te ee ee 


2-4 


34-7 


; Per cent. 
Exhaust waste . .. .. .. 43-0 
Jacket waste and radiation .. 22-8 
CS ee Et Saree ae rae os 34-7 
The exhaust waste here would obviously be greater if specific heat 
increases with temperature. From this balance-sheet, calculated 
as before, an efficiency of 0-447 is obtained ; with air the efficiency 
would be 0-49. These considerations show the difficulty in using 
the actual fluid.as-a-standard. In spite of the great labour 
expended on the experiments, only a rough approximation to the 
true heat distribution can be arrived at. 

In 1884 the author made experiments on cooling after explosion 
in a closed vessel. Many other investigators have since done 
similar work, but cooling of a cylinder having a moving piston had 
never been investigated. The author made further experiments, 
and determined the cooling in the X engine. The engine was run 
at normal speed, and when a charge had been drawn in, the rollers 
actuating the inlet and exhaust valves were slipped, so that the 
valves remained shut. The explosion then took place, and the 
gases instead of being discharged were alternately compressed and 
expanded. An indicator card gives a cooling curve, showing tem- 
perature fall during successive revolutions of the engine. From 
these cards the mean apparent specific heat of the gases in the 
cylinder has been deduced, the gases being practically the saine 
composition as those in the Committee trials, The values given 
increase with increase of temperature, and have been called 
apparent specific heat values, because certain facts discovered are 
inconsistent with the change being entirely specific heat change. 
Calculations, assuming these numbers to be the true specific heats, 
are, however, very nearly accurate. From the cooling curves and 
specific heat values so determined a balance-sheet has been ob- 
tained for the X engine as follows :— 

Per cent. 
Heat flow during explosion and expansion .. 16-1 
Heat contained in gases at end of expansion 49-3 
Indicated work .. oe eee 06 de co 34-6 

Comparing this with that found by the Committee, it ic seen that 
the indicated work is the same in both. There is, however, less 
heat flow during expansion, and more heat in the gases at exhaust. 
This shows that about 21 per cent. of the heat in the gases at the 
end of expansion goes to the water jacket during the opening of 
exhaust valve and exhaust stroke. This is considered a more 
accurate balance sheet than has yet been obtained. Calculating 
the ideal efficiency as before, the value 41 per cent. is obtained. 
From the values of specific heat given, the adiabatic may be 
calculated, from which the ideal efficiency is found to be 39-5 per 
cent., showing that the actual engine has converted 88 per cent. of 
the heat which it possibly could convert into indicated work. The 
new method has been checked by a test of a small Stockport 
engine in the author’s laboratory, which gave similar results to 
those given by the X engine. 


| Tables have been calculated showing the ideal efficiencies for 
different compressions using the specific heat values given, and 
show that roughly the air standard is 20 per cent. too high, and 
that if gamma be taken 1-285 for the explosion line, and 1-37 for 
the compression line, the change of specific heat between 1700 deg. 
Cent. and 1000 deg. Cent. commonly used in practice is too small 
to produce much error. More investigation is, however, required 
before even the apparent specific heat values can be accurately 
known for the various mixtures used in internal combustion 
motors, 

Much has been recently done, including experiments by Pro- 
fessor Hopkinson, Messrs. Bairstow and Alexander, and Professor 
Burstall ; but until further knowledge is obtained the air standard 
as defined by the Committee gives the best basis for comparing 
the performances of different engines. 

The appendixes show the method of calculating the suction tem- 
perature, charge temperature, exhaust temperature, and charge 
weight, and also method of calculating the adiabatic and efficiency 
for varying specific heat.s 








NAVAL ENGINEER APPOINTMENTS. 


hr following appointments have been made at the Ad- 
miralty :— 
Engineer Lieutenant.—A. H. A. Dowman, to the King 
Edward -VII., additional, to Assistant Engineer Captain. 
Artificer Engineers.—C, Gibson to the Bulwark, additional, for 
taking records of trials; W. A. Hook, to the Dominion, and G. 
Banfield, to the Leander, for the Haughty. 








THE GENERAL PoOsT-OFFICE EXTENSION.—We learn that the 
tender of Messrs. Holloway Brothers has been accepted for the 
erection of the two new buildings which will form a further addi- 
tion to the existing establishment at St. Martin’s-le-Grand. The 
whole of the site formerly occupied by Christ’s Hospital is to be 
excavated to the average depth of 26ft., so as to accommodate two 
pm oN storeys, in addition to a large boiler-house, and above 
ground level there will be two buildings, one 201ft. long by 60ft. 
wide by 85ft. high for the use of the public, and the other 312ft. 
long by 185ft, wide by 63ft. high for use as a sorting office. These 
three structures are to be built throughout on the Hennebique 
ferro-concrete system. The buildings were designed by Sir Henry 
Tanner, principal architect to H.M. Office of Works, with the 
collaboration of Mr. L. G. Mouchel, who was commissioned as 
consulting engineer by the Treasury. 


JUNIOR INSTITUTION OF ENGINEERS.—On Saturday afternoon, 
February 23rd, a large number of the members of this Institu- 
tion, by permission of Mr. Maurice Fitzmaurice, C.M.G., Chief 
Engineer to the London County Council, and under the guidance 
of the Resident Engineer, Mr. E. H. Tabor, M. Inst. C.E., visited 
the Rotherhithe Tunnel works. This work, which is being carried 
out by the London County Council, consists of a carriage and foot- 
way tunnel and approaches, cc ing in Lower-road, Rother- 
hithe, and terminating in Commercial-road, Stepney. The total 
length is 6883ft., of which 2020ft. is open approach, 1122ft. cut- 
and-cover, and the remainder, 3741ft., of tunnel lined with cast 
iron and concrete. The under-river portion, about 1500ft. long 
between the shafts, crosses under the river Thames in a diagonal 
direction. There are four vertical shafts, from 70ft. to 100ft. deep 
and 50ft. in inside diameter, consisting of two steel skins 5ft. apart, 
the intervening space being filled with concrete. Suitable openings 
are provided in the shafts for the tunnel. The tunnel is circular 
in section, the outside diameter of the cast iron lining being 30ft. 
The thickness of the lining is 2in. under the river, and 1#in. else- 
where. The tunnel is being constructed by the shield system, 
under compressed air, A small pilot tunnel, 124ft. in diameter, 
was driven across the river, and was followed by the main tunnel. 
The strata met with are the ‘‘Woolwich and Reading Beds,” and 
consist of hard clays and fine sands with shells, The approach and 
cut-and-cover portions on the south side of the riverare completed. 
All the shafts are sunk, and the tunnel has been driven across the 
river and about 200ft. under the land on the south side. An ex- 
tensive plant for air compressing and hydraulic purposes has been 
installed, including six air compressors, togethercapable of dealing 
with 1,000,000 cubic feet of air per hour. About half of this 
quantity of air is at present being delivered to the tunnel. The 
tunnel has been designed, and is being constructed, by the Chief 
Engineer to the London County Council. The contract was let to 
Messrs. Price and Reeves, early in 1904, and the work is expected 
to be completed in 1909, The cost of the work will be about 
£1,000,000. At the conclusion of the visit, on the proposal of Mr. 
J. W. Nisbet, seconded by Mr. C. W. Pettit, a vote of thanks was 
passed for all the facilities which had been extended in connection 
with the occasion. Mr. Tabor replied. 

LEEDS ASSOCIATION OF ENGINEERS.—Mr. Henry J. Fuller 
delivered a lecture on the 28th ultimy, at the rooms of the Leeds 
Association of Engineers, on ‘‘Our Tramways.” The president, 
Mr. W. H. Drake, occupied the chair. With the aid of a series of 
lantern views, Mr. Fuller showed in considerable detail the arrange- 
ment and operation of the Leeds tramway system, which, he said, 
was a representative one, and having both high and low-pressure 
distribution, covered the whole ground of direct-current tramway 
working. The working pressure of 550 volts could not economic- 
ally supply power beyond a certain distance, and the city authori- 
ties had been compelled to instal a high-pressure plant. At the 
central power-station a new power-house had been built where a 
1000-kilowatt generator was already at work, consisting of a Curtis 
turbine and a high-speed, three-phase alternator, producing current 
at a pressure of 6600 volts per phase. The engine-room would hold 
four such turbo-alternators, the second of which was being erected. 
The current was received at the Bramley and Horsforth sub- 
stations, and passed toa bank of static transformers, which reduced 
it to a pressure of about 360 volts, when, by means of rotary trans- 
formers, it was again changed into the working continuous- 
current of 550 volts. The var shed at Bramley was a record one, 
spanning a greater number of tramrails than any other. Torender 
those cars safe which passed over such hills as are met with at 
Beeston, Rodley, and Roundhay, they had, in addition to the 
usual lever and chain gear, been fitted with very | Neer a and 
efficient electro-magnetic track brakes. The type adopted was a 
very ingenious contrivance, and put on the wheel brakes at the 
same time as it gripped the tramway rails, quite automatically, 
the lever system peng # arranged that the pressure exerted upon 
the wheels could not be so great as to cause them to skid. e 
electro-magnetic brake was suspended by means of springs from 
the car body so as to hang as closely as possible over the tramway 
rails. On each end a link connected this brake with the vertical 
levers to which were attached the wheel brakes. These vertical 
levers were connected together at their upper ends, and the whole 
supported on a pair of links, so that the system was capable of end 
motion. Watching the operation when the brake was first put on 
and the car standing, it would be seen that the wheel brakes wer2 
off, and unless the car was. in motion they would not engage, but 
directly the car moved in either direction the effect was to bring 
the brake shoe nearer to the rearward wheel, which end motion 
put on the brake of that wheel. ‘The electro-magnetic brake 
approaching still nearer to the wheel caused the top end of the 
lever to travel in the opposite direction, by which means the brake 
of the forward wheel was put on. The —_ throughout was 
dependent upon the amount of current which was passing through 
the coil of the electro-magnetic brake, and being under the control 
of the car driver, could be put on gradually until the maximum was 
reached. A braking action was thus effected, in addition to 
that produced by the weight of the car, and without interfering 
with it. 
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RAILWAY MATTERS. 


Tue Union Pacific has ordered the construction of a 
30-mile extension from Kemmerer, Wyoming, northward to the 
new coking coalfields which have been opened up in that country. 


Accorpine to the Frankfurter Zeitwng a syndicate has 
been formed under the auspices of the St. Petersburg International 
Trade Bank for the construction of a new coal railway from Popass- 
naja to Artakowo of a length of 450 versts—about 298 miles. 


Tue reduction of third-class passenger fares, which 
has now bad a two years’ trial on the East Indian Railway, has 
been an unqualified success, both numerically and financially. In 
the first half of the past year—1906—the number of third-class 
passengers had increased by nearly 14 millions. 


Morocco is being invaded economically by Germany. 
Preliminary surveys for a railway from Tangiers to Larache have 
been made by German engineers, and new works in connection 
with the Tangiers harbour, carried out by German contractors, 
have already cost more than the estimated sum of £75,000. 


Ir is reported that Messrs. Mackenzie and Mann, the 
promoters of the Canadian Northern Railway, have secured the 
control of the Quebec and Lake St. John Railway, which runs 
north from Quebec to Roberval, a distance of 190 miles. They 
have undertaken to extend the line to James Bay, Hudson’s Bay, 
through a valuable mineral area. 


H.M. Consunt at Panama reports that a machine for 
lifting and moving railway tracks, designed by the general manager 
of the Panama Railway, has demonstrated, after a careful test, 
that during a day of ten hours it is capable of lifting and moving 
5ft. to one side a mile of very heavy railroad track, only five men 
being required to accomplish this amount of work. 


Tue negotiations among the several States of the 
German Empire for a uniform railway passenger tariff, which 
have been pending some two years, have resulted in an agreement, 
and the reformed tariff will probably come into effect on May Ist. 
The basis of the new tariff is as follows :—Class 1, 7 pf. per kilo- 
metre ; Class 2, 4°5 pf. = kilometre ; Class 3, 3 pf. per kilometre ; 
and Class 4, 2 pf. per kilometre. 


Tut Moniteur des Intéréts Matériels — Brussels — 
reports that the Hungarian Government have decided to devote 
2,500,000 to the purchase of rolling stock for the State railways. 
The first order will comprise ] locomotives, 930 passenger 
coaches, and 4000 goods wagons. The Minister of Commerce also 
announces that he will submit shortly a scheme for the expendi- 
ture of about £16,400,000 on the railways. 


Tue Gaceta of Madrid publishes an agreement between 
France and Spain for the construction of three railways within ten 
years across the Pyrenes, The first—says Reuter—will start from 
Aix-les -‘Thermes, and will cross the frontier between Bough-Madame 
and Puiceerda, joining the Spanish line at Ripoll. The second will 
start from Oloron, and join the Spanish Ilne at Zuera. The third 
will start from St. Girons, and join at Sort. 


Tue United States Consul at Nagasaki reports that 
the construction of three electric tramways in the northern por- 
tion of the Japanese island of Kyushu is contemplated. The first 
is to be built from Moji to Kokura, a distance of eight miles, 
estimated cost £70,000; the second, from Moji to Yawata, 
12 miles in length, at a cost of £100,000 ; and the third, 23 miles 
in length between the towns of Fukuoka and Koknra, at an esti- 
mated cost of £250,000. 


At the annual meeting of the Calcutta Chamber of 
Commerce there were some very strong expressions of opinion 
regarding the shortage of wagons for coal traffic, and the financial 
policy of the Government was assailed. It is stated that some ruil- 
ways, as well as mills, are so dangeronsly short of coal that traffic 
may have to be suspended. The position is unquestionably criti- 
cal, according to the Times telegram. A suggestion has been 
made that the Government should borrow £3,000,000 in order to 
provide 30,000 wagons, e 


A causeway from Galveston Island to the mainland is 
to be constructed to replace the present timber trestle over which 
the railways enter the city. The Railroad Commission of the State 
of Texas, which is one ot the most powerful of the State Railway 
Commissions, has ordered all the railways entering the city over 
this light and dangerous timber trestle to submit plans and specifi- 
cations for the construction of a causeway not less than 140ft. in 
width, with concrete side walls, and constructed upon the most 
modern and substantial plans, 





AccorpING to published returns, the length of new 
railways opened in Europe in 1905 was 24593 miles. The aggregate 
length of line in operation at the commencement of 1906 was 
193,3708 miles, as compared with 190,911} miles at the commence- 
ment of 1905. New railways were opened as follows in 1905 :— 
Austria and Hungary, 468} miles ; Belgium, 1353 miles ; Denmark, 
nil; Spain, 185 miles; France, 4334 miles; Great Britain and 
Ireland, 937 miles; Greece, 763 miles ; Italy, 1042 miles ; Luxem- 
bourg, nil ; Norway, nil ; Low Countries, 65 miles, 


In the House of Commons on Monday last the Great 
Central Railway Bill was considered by the Examiners. ‘I'he pro- 
moters reported that they had obtained the consent of the autho- 
rities necessary to change the nume of the Macclesfield Committee 
Railway to the Great Central and North Staffordshire Joint Rail- 
way, the extension of time allowed for the sale of superfluous 
lands belonging to the Manchester, South Junction, and Altrin- 
cham Railway, and the purchase of the Great Central and Great 
Western Joint Railway, which gives the company an alternative 
route to London. The Bill was ordered to be reported for second 
reading. 


As a result of the taking over of the Italian main 
lines of railway by the State, a considerable sum of money is to 
be expended on the lines situated in the Neapolitan provinces. 
The amount allotted for the Naples station is £330,800. This is 
sorely needed, owing to the great increase both in through and 
local traffic. The extension effected a few years ago by the extinct 
railway companies was absolutely insufficient, and the traffic has 
entirely outgrown the accommodation then provided. Large sums 
are to be spent on other stations in the neighbourhood of Naples ; 
two important single lines are to be doubled, and, most 
important of all, a junction line is to be made between Naples 
Central Station and the station of Fuorigrotta, which will pass 
through the city and connect the eastern and western systems. 


THE Government Gazette of the Orange River Colony 
publishes the text of an Order-in-Council, entitled the Inter- 
Colonial Council South Africa Order-in-Council, 1906, authorising 
the borrowing of the following sums of money for railway con- 
struction :—£9),000 to be. borrowed from the Government of 
Basutoland for the construction of the Maseru Railway. £350,000 
to be borrowed from the Transvaal Post-office Savings Bank Invest- 
ment Board for the construction of the Brakpan-Witbank Railway. 
£25,000 to be borrowed from the Municipality of Ladybrand for the 
construction of the Ladybrand-Modderpoort Railway. £465,000 
to be borrowed from the Transvaal Government for the expropria- 
tion of the Ermelo Railway Company and the construction of the 
Machadodorp-Ermelo Railway. £400,000 to be borrowed from the 
Orange River Colony Government for the construction of the 
Bloemfontein-Kimberley Railway. 





NOTES AND MEMORANDA. 


Accorpinc to Mr. H. D. Curtis, the harbour of 
Valparaiso is now 10ft. less deep than it was before the earthquake 
of a 16th, 1906 ; the movement seems to have been mainly” 
vertical. 


Ir is stated that the largest dry dock in the world, with 
a stone and concrete basin large enough to hold any two battle- 
ships in the United States Navy at one time, is about to be 
constructed at Hunter’s Point, Cal., by a company, at a cost of 
£250,000. It is said that the new dock will be 1050ft. in length. 


A CYCLING paper says that when a mere man on a 
simple, silent 20 lb. bicycle is able to pedal more than 59 miles in 
60 minutes, and better than 105 miles in two hours, the world-wide 
clatter created by the performances of the big, thundering 
100 horse-power monsters that compete in Vanderbilt cup races 
and like events, seems gross exaggeration indeed. 


Tue Royal Academy of Sciences of Turin has announced 
the conditions under which the Vallauri prizes wil] be awarded. 
One prize of 28,000f. is offered to the Italian or foreign man of 
science who, between January Ist, 1907, and December 31st, 1910, 
publishes the most important work in the domain of the physical 
sciences, using the expression in the widest sense. 


AccoRDING to a consular report from the Washington 
Bureau of Manufactures, the aggregate value of the clocks, watches, 
and scientific instruments imported into Great Britain during 1906 
was £2,177,107, an increase of £108,362 over 1905. Of this amount 
the United States supplied £55,269 worth of clucks, and £388,555 
—_— of scientific instruments, the value of the watches not being 
stated, 


AN alloy called pro-platinum, invented in America, is 
said to possess all the properties of platinum, and can be substi- 
tuted for that metal in electrical instruments. The alloy can be 
rolled into sheets and drawn into wire as easily as platinum itself, 
and is not attacked by acids. Its colour is greyish-white, and it is 
made by taking 4-21b. of nickel, 16-5 oz. silver, 0-5 oz. bismuth, 
and 530z, gold, or in per cent.: Ni, 72-0; Ag, 23-57; Bi, 3-72; 
Au, 0-71. 

A SUBSTITUTE for mica for commutator insulation has 
just been patented. In order to render the insulation softer than 
the softest obtainable mica, the inventor employs hard mica 
calcined under pressure. The mica is pressed between two plates 
of suitable material, which are placed in a calcining furnace. It 
is stated in the Electrical World that the internal structure of 
the mica is so altered that it becomes equally as soft as the seg- 
ments of a commutator. 


THE output of coal from mines under the Coal Mines 
Regulation Act, which was 236,111,150 tonsin 1905, was251,050,809 
in 1906, showing an increase of 14,939,659 tons, The number of 
persons employed at mines under the Coal Mines Regulation Act 
was 882,345, an increase of 23,972. The increase in the output of 
coal is at the rate of 6-33 per cent., and the increase in the number 
of persons employed at mines under the Coal Mines Regulation 
Act is at the rate of 2-79 per cent. 


THe mercantile fleet of Denmark—not including 
vessels having their headquarters in the Farie Islands, Iceland, 
and the Danish West Indies—amounted at the end of 1905 to 
3698 vessels, with a total registered tonnage of 461,315 tons, 
and of these 3126 were sailing, and 522 steam vessels. Of the 
steamers, 496 were screw, and 30 paddle, and 46 screw launches ; 
and 462 of the vessels were used for freight and passenger traffic, 
the remainder for special purposes. 


Tue effect of moisture on wood is referred to in the 
report of the Forest Service of the United States Department of 
Agriculture. It was found that *propér drying greatly increases 
the strength and stiffness of all kinds of wood, ¢.g., red spruce 
dried at 100 deg. Cent. is 400 per cent. stronger than when green. 
Upon absorbing meisture again, woods become weaker than when 
green. Air-dried wood, protected from the weather, and contain- 
ing 12 per cent. moisture, is from 1-7 to 2-4 times as strong as 
when greén. 

THE Council of the Society of Arts is prepared to award, 
under the terms of the Benjamin Shaw trust, a gold medal, or a 
prize of £20, ‘‘for any discovery, invention, or newly-devised 
method for obviating or materially diminishing any risk to life, 
limb, or health, incidental to any industrial occupation, and not 
previously capable of being so obviated or diminished by any known 
and practically available means.” Intending competitors should 
send in descriptions of their inventions not later than December 
31st next, to the secretary of the Society. 


Tue Aéro Club has completed arrangements for 
carrying out a series of practical experiments in connection with 
atrial navigation. These experiments will be sub-divided into 
the following classes :—Propellers, aéroplanes, and engines. The 
experiments regarding propellers will be carried out by Professor 
Waynforth, honorary technical adviser to the Club, and the 
authorities of King’s College, London, have kindly allowed the 
use of their engineer laboratory for the purpose. Lord Howard 
de Walden has already given £100 to the Aéro Club for 
experimenting purposes, 

THE preparation of pure helium by filtering the gases 
from clevite through a wall of silica has been found possible by 
MM. A. Jaquerod and F. L. Perrot. Helium diffuses readily 
through the walls of a silica flask heated to a high temperature, 
while other gases, with the exception of hydrogen, and perhaps 
carbon monoxide, do not penetrate even at a temperature of 
1067 deg. These facts form the basis of an easy method of 
obtaining pure helium ; hydrogen and carbon monoxide may be 
easily eliminated, as water and carbon dioxide respectively, by 
adding to the original mixture of gases before diffusion a sufficient 
proportion of oxygen. 


THE old main engine by which a certain Lancashire 
cotton mill was driven ‘before conversion to electrical driving was 
of 1000 horse-power, and was originally installed in 1834, but at a 
later date was compounded. _It was of the beam type, with cast 
iron spur fly-wheel meshing with wood-toothed pinions, and with 
its pumps occupied a floor space of approximately 1040 square 
feet. Its weight was about 100 tons, it ran at 23} revolutions per 
minute, and required an engine-room of at least 38,500 cubic feet. 
The new equipment consists of a 1000-kilowatt three-phase 
alternator, driven by a steam turbine, which, although capable of 
greater output than the engine it has displaced, covers only 960 
square feet of floor surface, weighs 20 tons, runs at 1500 revolutions 
per minute, and requires an engine-room of only 24,000 cubic feet, 
including the alternator and the switchboard. 


In a paper on the rolling of ships, by Herr O. Schlick, 
experiments are described on the prevention of the rolling of ships 
by the author’s method, being a turbine mounted to act as asortof 
gyroscope. Experiments were carried out ona small steamer of 
57,000 kilos., displacement the length at water-line being 35-25 m., 
and the greatest breadth 3-6 m. Theperiod of rolling when the 
turbine was stationary was 4-14 sec. The turbine was mounted 
amidships on hollow trunnions through which the steam entered 
and left, and the axis about which it swung was perpendicular to 
the central plane of the ship. Normally, the turbine wheel rotated 
in a horizontal plane. ‘The decrement of oscillation was «noted 
when the turbine was at rest and when running, and the results 
show that the decrement is far greater when the turbine is running. 
From his results the author concludes that equally good results 
might be obtaiced for larger vessels. 





MISCELLANEA. 


Ir is stated that there are 150,000 automobiles 
registered in twenty-five States in the United States, and there 
are 50,000 in the twenty-one States which have no laws pertaining 
to automobilism. 


WE are informed that Mr. Joseph Adamson, of the firm 
of Messrs. Josoph Adamson‘and Co., boilermakers, Wood End, 
Hyde, has accepted the invitation of the Council to become 
— of the Manchester Association of Engineers for the year 


A CORRESPONDENT, writing from Shanghai, says that 
motor boats are increasing very rapidly in China, and at all the 
treaty ports it ‘can readily be seen how quickly they are coming 
and — Several house-boats in this district have been 
ins . 


AccorD1nG to the Levant Herald, the Turkish Ministry 
of Public Works have ‘under consideration a project for an iron 
bridge to span the Maritza, at Demotika, near Kouléli Bourgas. 
The projected bridge is to be 700 m. in length, and its cost is 
estimated at £T30,000. 


Owi1nG to the irregularities of the San Francisco mail 
service the New Zealand Government have directed that no mails 
to or from’Great Britain shall be sent or received by that route 
for the present. The Suez route will be used until further notice, 
with the direct and Vancouver lines as auxiliaries, 


Norics is given in the Cape Government Gazette of the 
lst February, that the Municipal Council of Umtata intend to 
apply for powers to obtain a supply of water from the Ntembezi 
stream in the district of Tsolo, Griqualand East, for the purpose of 
securing a supply of water for the inhabitants of the municipality. 


AccorDInG to the Berliner Bérsen-Zeitung, it is re- 
ported in Tangier that the construction of a harbour at Laraiche 
has been decided on, at a cost to the Government Treasury of 
£300,000. The expenditure on harbour construction at Casablanca 
and Saffi, for which a French company obtained the contract, is 
given as £120,000. 


At arecent meeting of the Roadsand Bridges Committee 
of the East Suffolk County Council, the condition of Catawade 
Bridge came up for consideration. This old wooden structure is 
showing signs of decay, and has recently been inspected by the 
surveyors of Suffolk and Essex. It was decided to refer the ques- 
tion of providing a new bridge to a sub-committee. 


Tue extraordinary development in the manufacture of 
motor cars in Italy, and the excellent results obtained by some of 
the builders, is a feature in the Italian trade of the past year. In 
the year 1903 there was only one firm, with a capital of £120,000. 
This firm produced electric cars. In 1904 seven more firms 
entered the lists ; in 1905 the total number rose to 33, and in 1906 
the total reached is no less than 51. 


THE india-rubber tree grows freely in gardens in South 
Italy as an ornamental shrub, and we hear that steps are being 
taken to make an industrial business of growing it. The idea is 
due to Professor Bozzi, of the Palermo Botanical Garden, who ex- 
hibited specimens at Milan, containing as much as 85 per cent. of 
rabber. It is a plant which will do with dry weather, but flourishes 
more with irrigation ; and as most of the cultivated land of Italy 
is irrigated it should do well if the climate is warm enough. 


In his report on the trade of South Italy for the year 
1906, H.M. Consul-General at Naples states that in consequence 
of increasing shipping at the port of Naples, the Italian Govern- 
ment have voted £564,000 for the further development of the port 
and quays. Besides this a new steam basin is to be made to the 
east of the existing harbour, for which a sum of £500,000 has been 
voted in addition. In order to render this basin a safe anchorage, 
another large breakwater will have to be constructed at once. This 
will involve new quays and more warehouses, 


H.M. Leeation at Monte Video have forwarded a 
memorandum detailing a scheme for improving the lighting of the 
Uruguayan sea and river coasts and for furnishing the light- 
houses with modern installations at an estimated cost of about 
£93,000. The plans are to be prepared at the Hydrographic-office 
and after approval will be offered to public tender. A list of the 
works proposed, with the estimated expenditure on each, may be 
seen by British contractors at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, E.C. 


THREE bridges between New York City and New 
Jersey are recommended by the Interstate Bridge Commission, 
which was appointed by the States of New York and New Jersey 
to investigate the inter-city traffic problem. One of the bridges, 
the Commission reports, should be across the Hudson somewhere 
between Fourteenth and Seventy-second-streets in Manhattan, and 
would have an approximate span of 2800ft. The other two should 
span the ‘‘kills” which flow between Staten Island and New Jersey. 
The cost of the construction of the Manhattan Bridge proper and 
the anchorages would not be less than £5,000,000, and might easily 
run to £7,000,000, while the two others should not cost over 
£100,000. 


Pressure is being brought to bear on the Sheffield 
Corporation to proceed at no distant date with an expenditure of 
about a quarter of a million sterling on new sewage works, says the 
Times. A hundred acres of land have been acquired for working 
the scheme, and within the next twelve months it is expected that 
fully £100,000 sterling will have been laid out. Matters have 
been brought to a crisis by the action of the West Riding Rivers 
Board, who after many delays and postponements have set the law 
in motion against the Sheffield Corporation for polluting the river 
Don with the effluent from their present sewage works, An action 
was entered in the County-court against the Corporation, and 
when it was called on, counsel for the Corporation consented to an 
order being made in the terms required by the county authority. 


EXTENSIVE experiments are to be conducted by the 
United States Signal Corps at Fort Omaha, Neb., for the purpose 
of determining the value of balloons, air ships, and aéroplanes for 
military usage, says the Army and Navy Journal. These experi- 
ments, which will be of great importance to the army, are to be 
conducted in accordance with orders to be issued by Brigadier- 
General James Allen, chief signal officer of the army. The Signal 
Corps has recently*purchased in France a type of balloon used by 
the French army, which is to be tested at Fort Omaha in competi- 
tion with balloons made in this country. A mammoth war balloon 
is now being made in New York for the Signal Corps, and will be 
sent to Omaha for test. The sum of £10,000 has been appro- 
priated by Congress for conducting the tests and buying the 
apparatus, 


A NEw system of telegraphy is said to have been 
invented by an American named Field. It is a modification of the 
Morse system, and advantage is taken of the idle time occupied by 
the spaces in the alphabet to store up, at each station where the 
transmission key is being manipulated, a small amount of energy 
ftom the line battery and relay discharge currents, this energy 
being utilised in the formation of the next succeeding dot or dash. 
The result is accomplished by means of an induction coil and con- 
denser arranged to bridge the signal key. When the key is open 
a condenser is charged through a large impedance, which is formed 
by the primary of an induction coil, the secondary of which is in 
the line circuit. Oa closing the key, the energy stored in the 
condenser acts inductively upon the primary winding, setting up 
currents in a direction to assist the line battery in its work. 
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Tue ENGingerR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, 1f preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 


Half-yearly (including double number) £0 148, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


CLorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Toe ENGIngER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 


THIN Parer Cortes, Tuick Paper Copies. 
- £1 @ 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive mot later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
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*," If any subscriber abroad should receive THE ENGINEER in an 


imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 





TO CORRESPONDENTS. 


&@ 1 order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addreased to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to, their destination. No 
notice can be taken of communications which do not comply with’ these 
instructions, 


am All letters intended for insertion in Toe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communicati 

4a” «We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


A. P. (Ealing).—You might try ‘‘ Problems in Machine Design,” by C. H. 
Innes, M.A., price 4s. 6d., published by Simpkin Marshall, Hamilton, 
Kent and Co., Limited, Stationers’-hall-court. If this does not meet 
your r. quirements write to us again. 





Hicu-sprep.— We cannot answer questions regarding the financial or com- 
mercial status and prospects of any firm. The company you mention 
has recently very largely extended its works, and is prepared for a 
large output. We do not think that at present, at all events, it is 
intended to open up a machine tool business. 

E. C. G.—The question could not be decided by discussion; both types 
have their good points, aud generally some other consideration than 
efficiency settles which shall be adopted. The matter is one that your 
consulting or permanent engineer should decide. Any of the makers 
of pumping machinery .will be glad to help you with advice and 
quotations. 

W. J. Y. (Loughborough).—The success of the proposal would depend 
upon the steam-electric locomotive. This, of course, is very like the 
Heilmann, about which a g deal was heard some years ago, but 
which, in spite of the good results it is reported to have attained, w~s. 
we believe, never — There is nothing impracticable in your 
suggestion. It is the economic aspect that would have to be con- 
sidered. 

B. W. J.—We cannot say without making a rather long calculation which 
you can do yourself, with the help of any text-book on steam engi- 
neering. Broadly speaking, to get an increase of 5 oor cent. in speed, 
the mean effective pressure of all cylinders must be increased 5 per 
cent This might be attained by increasing the steam chest pressure 
or by altering the point of cut-off Your t plan will be to take a 
specific case ana work it out for each cylinder separately. 

Cow.airs.—The complication that would be caused by such a plan as 


based on the theory that, because Germany has 
not, so far, made material progress with her new 
battleships and armoured cruisers, she wili not 
hurry forward her work now that preliminaries are 
settled.. If should be remembered; moreover, that 
in recent years great advance has been made by 
Germany in naval construction, and it-would be 
almost presumptuous to suppose that her ship- 
builders, engineers, armour and ordnance manufac- 
turers cannot make the same rapid progress as is 
possible in this: country. Count Reventlow has 
demonstrated that the contrary is the case, and 
that, if necessary, the German Government would 
prevent foreign work being carried on in preference 
to German work. Indeed, there is the sus- 





picion that an understanding prevails whereby the 
German constructive firms would be compensated 
in the event of such a step being taken. In view 
of this, it seems a dangerous policy to reduce our 
shipbuilding programme. Moreover, the idea of 
entering the Hague Conference with the proposal to 
drop from this year’s: programme one _ battleship, 
provided Germany does the same—for that is said 
to be the main idea—is really tampering with our 
naval power unless Germany is called upon to 
delete not one, but two ships from her real, not 
from an imaginary, programme. Any other scheme 
would not be consistent with the maintenance of 
the two-Power standard, which strategists declare 
is an irreducible minimum. 


Many of the battleships now on the effec- 
tive list have the old compound armour, and 
still more of them have unarmoured ends—even 
vessels commissioned as lately as 1901—and, 





that you suggest would certainly run away with all the ad Z 
Moreover, high speeds would be practically impossible. Picture to 
yourself a shaft some 500ft. long with ten or a dozen universal joints 
revolving at some hundreds of revolutions per minute, and you will 
see the impracticability of the idea. e road train, on which 
your proposal appears to be based, does not exceed some ten miles per 
hour. 

T. S. (Huddersfield).—The power of the turbine varies with the weight 
of water passing through it, and hence, if you mixed air with the 
water you would reduce the power developed. This applies equally 
whether the air enters before or after it leaves the turbine in the two 
cases you describe. To obtain a —. of 50lb. you would require a 
fall of over 125ft , and it would take a very large volume of air to 
develop 2000 horse-power at that pressure. Probably you would find 
that you lost in the turbine what you gained in the air, but it would 
require the making of calculations to say definitely. 








MEETINGS NEXT WEEK. 


InsTITUTE OF Marine EncingeEers.—Monday, March lith, at 8 p.m., 
at 58, Romford-road, Stratford, E. Lecture, ‘‘ Engine Construction,” 
by Mr. J. G. Hawthorn. 

Roya InstrruTion oF Great Britain.—Friday, March 15th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Problems of Applied 
Chemistry,” by Professor George Lunge, Hon. Mem. R.I. 

Tue Enoterrtnc Socrety, East Lonpon Co __ror. — Wednesday, 
March 13th, at 8 p.m., at the College. Paper, ‘‘The Manufacture and 
Erection of Structural Steel Work,” by E. G. Beck, Wh. Ex. 

Tue INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIoN.—Monday, March llth. Paper, ‘‘ Notes on the Design and Equip- 
ment of Electric Travelling Cranes,” by Mr. Harold Broughton. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—Friday, March 15th, at 
& p.m., in the Institution !House, Storey’s Gate, St. James’s Park, S8.W. 
Paper and discussion, ‘ Petrol Motor Omnibuses,” by Mr. W. Worby 
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Naval Reductions. 


Ir may be accepted that a reduction in the Naval 
Shipbuilding Vote means a reduction in the main- 
tenance of the fleet in a satisfactory condition. As 
regards other items, reforms may result in economy 
without impairing efficiency, but this cannot apply 
to ships’ hulls, machinery, armour, or guns. The 
cost of these per unit of fighting efficiency is not 
less to-day than in recent years, especially when it 
is considered that the demands made on material 
have been increased to give higher efficiency. 
When, therefore, we find that the money allocated 
for shipbuilding, repair, and maintenance, and the 
vote for naval ordnance is one and a -quarter 
million sterling less than last year, no amount of 
argument can alter the fact that, to this extent, 
the progress of naval power is checked. It is urged 
on behalf of the “ economist at all costs” that we 
shall have at a given period of time a certain 
number of Dreadnoughts in excess of those 


therefore, have small reserve of armoured buoyancy. 
We have been pursuing a bold’ policy in the 
scrapping of these obsolescent ships—a policy that 
could very. profitably. be further developed. But 
if the new construction policy is to be retrogressive, 
the ultimate result will be unbalanced loss, and our 
naval supremacy will be jeopardised. . The ship- 
building. vote, and the ordnance vote, are those 
which - affect most directly this question of the 
maintenance of supremacy. Every. Power. during 
the last three years has increased its constructional 
vote. Britain alone has reduced hers, and thus it 
is impossible to believe that there is no loss in 
fighting efficiency. Last year’s Navy Estimates 
were framed on the basis that four armoured ships 
were to be built, and one of these was delayed 
because the construction of ships for Germany and 
other Powers were not at the moment being pro- 
ceeded with. But all foreign Powers are now 
actively prosecuting the shipbuilding programmes 
suggested in the summer of 1905, when the Cawdor 
Board of Admiralty pronounced four battleships as 
necessary to meet such foreign shipbuilding, and if 
four ships were necessary then they are equally so 
now. When, therefore, the Admiralty only propose 
to lay down three ships, and one of these is 
included in the programme under conditions which 
will enable the Government to drop it out even with- 
out consulting Parliament, they pursue a dangerous 
course. Furthermore, it must be remembered that 
although the design and building of the Dread- 
nought have caused so much consternation in 
foreign countries, as practically to paralyse the ship- 
building programmes abroad for the time being, 
yet now that the design has been made public in 
many details there is the opportunity for the im- 
provement of foreign construction upon the Dread- 
nought; and if, for instance, Germany should 
decide to build ships of a larger displacement carry- 
ing twelve 12in. guns or guns of even greater 
calibre, and, instead of the narrow belt of the 
Dreadnought at the ends, provide protection in a 
more efficient manner, this.country would find itself 
compelled either to cancel her present shipbuilding 
programme of new Dreadnoughts, which are prac- 
tically duplicates of the old, or immediately to put 
in hand other ships of far greater displacement in 
order to maintain our position of supremacy. 

We have to consider, moreover, the serious fact 
that the amount to be spent on armour is £568,149 
less than last. year, that the vote for gun- 
mounting machinery is £179,268, for propelling 
machinery £365,916, and for hulls £36,379 less than 
in the previous year. There is thus sufficient 
ground for the suspicion that the Admiralty will 
not be able, as proposed, to complete the new ships 
within two years ; and, as the basis on which the pro- 
gramme is arranged is the completion of these ships 
in that time, the delay further intensifies the serious 
effect of the small number of armoured ships proposed. 
Still more serious is the situation with regard to 
naval ordnance. Here the reduction in the vote is 
£637,300. It would appear that the guns for the 
new ships are not to be ordered this year, and when 
it is remembered that a 12in. gun takes more than 
a year to manufacture, and that for these ships 
alone thirty guns will be required, without any 
reserves, there is room for suspicion that delay is 





possessed by other Powers. This assumption is 
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courted. Moreover, there is grave doubt as to 
whether our reserve of guns is being maintained in 
a satisfactory condition. The vote for new guns is 
reduced from £915,000 to £690,000. Equally 
alarming is the proposal to decrease the vote for 
projectiles and ammunition from £1,172,000 to 
£875,000—a difference of nearly £300,000, whilst 
a corresponding reduction is made in the vote for 
torpedoes and gun-cotton from £394,000 to £307,000. 
Our fleet to-day is as large, if not larger, than it 
was last year. Battle practice is more essential to 
efficiency than ever before. Consequently, the 
demand for projectiles and ammunition ought to be 
greater, and if the supply is reduced, then our store 
of munitions must be lessened. Upon the main- 
tenance of reserves of guns, projectiles, and powder, 
our success in war must largely depend. Without 
them the millions spent on the building and main- 
tenance of ships can be of no avail, and these 
reductions may place us in a situation of grave 
danger. 

But there is another and a very important aspect 
of the question which appears to have escaped the 
attention of the House. In the coming financial 
year the Government will spend eight million pounds 
less on the Navy than it did three years ago. We 
need not consider in detail the items on which this 
sum was expended; the broad fact is that the 
money distributed by the Admiralty will be reduced 
by this enormous figure. Need we observe that 
many industries must suffer in consequence? Of 
that eight millions a very large proportion—Sir 
Andrew Noble estimates that from 60 to 70 per 
cent. of the cost of shipbuilding goes in wages— 
was unquestionably spent on labour, and we leave it 
to the workmen and sailors themselves to say what 
its loss means to them. There is, however, if we 
pursue the subject further, a more serious aspect 
even than this. Several private firms have invested 
enormous sums in plant for the construction of war- 
ships and their armour and ordnance. They did 
this, in a sense, at their own risk, but they were 
encouraged to do it by past Governments, and by 
the belief that there would always be sufficient 
work to keep them usefully employed. The 
Government now have reduced their building pro- 
gramme, and they seem little inclined to give even 
what work they have to private yards. The result 
cannot be doubtful. For a time the big firms will 
hold on in the hopes of better times, and with the 
support of foreign orders. But expensive plant 
cannot be allowed to remain idie indefinitely, and 
foreign orders become less and less frequent 
as other nations take up their own shipbuilding. 
Clearly a time must ultimately be reached when the 
firms will decide that they must find profitable work 
of some kind for their great establishments, and 
they will turn their attention to the manufacture 
of commercial commodities. With what result ? 
The answer is plain. We shall lose a building 
reserve which would be of quite incalculable benefit 
were we plunged into a naval war. Our resource 
in emergency will be removed, and we shall find 
ourselves limited to such building work as the 
Admiralty yards could unaided undertake. This is, 
we need not say, an extreme case. We hope the 
time is far distant when all private warship build- 
ing will cease ; but we are, nevertheless, making in 
that direction. The complaint of the armour plate 
makers is perennial, and we have now combined 
with it the complaint of the neglected shipyards. 
S2 far, providentially, foreign Governments have 
done what our own would not do. Within the 
last few days a third-rate Power has ordered a 
battleship of the Dreadnought class from Barrow. 
That is an open kindness for which Brazil de- 
serves our sincere thanks. The battleship will take 
three years to build, and at any time during that 
period no doubt it would be possible for the British 
Government to purchase her, at a price, under stress 
of circumstances. But we cannot put our depend- 
ence on foreign navies to keep our private yards 
intact, and some sacrifice must be made by our- 
selves for the valuable asset that they constitute; 
for money spent with them may, in a sense, be 
regarded as a reserve fund on which we can call in 
emergency. 


Standard Locomotives for Indian Railways. 


A sEconp Report of the Locomotive Committee 
on Standard Locomotives for Indian Railways has 
just been issued. The second issue of the first 
Report was made public in the winter of 1905, and 
was fully dealt with in Tue LEncinerer for 
December 8th in that year. In compliance with 
the wishes of the Committee, we did not reproduce 
verbatim any portions of the report save a few lines. 
It will be remembered that only five types of engine 
were sanctioned by the Committee. We gave the 
principal dimensions of these standard locomotives, 
and we wrote :—“ Outline elevations are given of 








all the engines and trucks, and they favourably 
impress us. They are handsome locomotives, and 
seem to be well calculated to do their work”; and 
“we might take the various stipulations step by 
step, but, on the whole, they represent excel- 
lent practice, and will no doubt be found very 
satisfactory indeed.” We more than hinted at a 
doubt that engines of the kind, in which no modern 
changes had been introduced, could be regarded as 
permanent types; and we quoted the following 
passage from the report which bears on the 


point :—“ These designs, ey as regards the 
ft. 6in. gauge, only provide for passenger and goods 
engines and tenders of the type which it is thought 
will prove most universally useful at the present 
time on the majority of Indian railways; but the 
Committee wish it to be understood that they con- 
sider that other types, for heavy passenger and 
goods work, and for ghits ‘and shunting purposes, 
will have to be designed on the same lines to fulfil 
the requirements of the various railways in India 
as they may arise.” 

Now, the prominent idea when standard types 
were proposed was, of course, that, as these designs 
could be used by consulting and other engineers in 
the drawing up of contracts, all parties would 
know where they were; and the enormous advan- 
tage would be gained that the great firms could 
build to stock. It must be clearly understocd that 
the report did not lay down any minute rules for 
Hog serie It did standardise certain types, as, 
or instance, a passenger engine with a leading four- 
wheeled bogie, and four-coupled wheels 6ft. 2in. 
diameter; two inside cylinders, 18}in. by 26in., 
180 lb. pressure, 1349-5 square feet of heating sur- 
face, 25 square feet of grate ; total weight in work- 
ing order, 51 tons, the tender, supported on six 
wheels, and carrying 7} tons of coal and 3000 
gallons of water ; weight full, 394 tons. This is, of 
course, a powerful engine whose dimensions were 
not settled without careful consideration. Antici- 
pations expressed in the paragraph we have quoted 
above, appear to have been realised much sooner 
than there was reason to expect. The second 
report, indeed, comes on as in the light of a surprise. 
It gives particulars of three entirely different 
types of locomotive—namely, (1) a mail engine of 
the“ Atlantic” type: four-wheeled coupled with trail- 
ing wheels under the fire-box, diameter of coupled 
wheels, 6ft. 6in.; weight on driving and coupled 
axle, 17 to 173 tons; heating surface of tubes and 
fire-box not less than 2000 square feet, grate area 
not less than 30 square feet; pressure of steam, 
180lb. (2) A mail and passenger engine: six- 
wheeled coupled, diameter of wheels, 6ft. 2in. ; 
weight on driving and coupled wheels, 16 tons each 
axle; heating surface of tubes and fire-box not less 
than 2000 square feet, grate area not less than 
30 square feet; pressure of steam, 180]lb. (3) A 
goods engine: eight-wheeled coupled, diameter of 
wheels, 5ft. 1}in.; weight on driving and coupled 
wheels not to exceed 16 tons per axle, heating sur- 
face of tubes and fire-box not less than 2000 square 
feet, grate area not less than 32 square feet; pres- 
sure of steam, 180 Ib. 

The report contains outline drawings of no fewer 
than thirteen designs all for the 5ft. Gin. gauge. 
The number is made up by dividing the eight-wheeled 
goods engine type into two, and by giving separate 
drawings for each engine with 3000, 4000, and 
4500-gallon tenders. The only difference is in the 
tenders, some of which are carried on six wheels 
and others on eight wheels, arranged in two bogies. 
All this is, of course, a new departure, but once more 
we must ask our readers to keep the fast carefully 
in mind that the standardisation refers only to 
types. Thus let us suppose that the report applied 
to this country. Then locomotives, in all respects 
the same, would work the Midland, let us say, and 
the Great Western. What the new engines are 
like we shall explain presently, but first we have to 
inquire where the designs have comefrom. Writing 
on the 8th December, 1905, we said: “If the con- 
ditions of the report before us are adhered to, there 
will be in future in India five types only. It 
remains to be seen how far five types of locomotive, 
and five only, can be made to satisfy the traffic 
demands of acountry so enormous as Inaia.”’ The 
doubt thus expressed is justified by the introduction 
of new designs. In August, 1905, the Secretary of 
State for India sent to this country recommenda- 
tions emanating from the Indian Railway Board for 
three additional types, and asking the Locomotive 
Committee of the Engineering Standards Com- 
mittee to form themselves into a permanent 
advisory body. This has been done, and the 
Locomotive Committee prepared the designs 
which are given in the report before us. Inas- 
much as the first report was made more than 
four years ago, it would seem that the first five 
types have not satisfied all the conditions of 
traffic, just as we suggested. We venture to doubt 





that the new danigen will be more final. They 
represent exceedingly powerful locomotives. Thug 
the “standard” 4-4-2, or “Atlantic,” type hag 
inside cylinders 19} by 26. The drivers are 
6ft. 6in. diameter ; the pressure is 1801]b., and no 
less than 2037 square feet of heating surface and 
32 square feet of grate surface are provided. The 
total weight is 65 tons; that of the tender 39-5 
tons, or in all 104:5 tons. The load on the driving 
wheels is 174 tons for each axle, and the factor of 
adbesion 4°51 for 75 per cent. boiler pressure, and 
3°76 for 90 per cent., with tractive efforts of 
20,530 Ib. and 17,1111b. Unless adhesion igs much 
better in India than it is here, the figures 
are only nominal. Even with sand it is doubtful jf 
more than 15,000 lb. could be had; the enormous 
pistons will quite readily slip the wheels. Another 
engine is of the 4-6 type, with just the same boiler, 
the fire-box being cut away at the rear to get it over 
the trailing axle. The cylinders are half an inch 
larger, and the wheels 4in. smaller. The total 
weight of the engine and tender is 105-25 tons, 
The factors of adhesion are more satisfactory, being 
5°72 and 4°77, with a pull of nearly 19,000 1b. for 
the first and 22,7001b. for the second. The goods 
engine is of the 2-8 type, with outside cylinders and 
a “pony truck.” The cylinders are 2lin. by 26in, 
The wheels are 5ft. l}in. There are 2218 square 
feet of heating surface, 35ft. of grate. The engine 
weighs 71:5 tons, and the tender 39°5 tons, with 
7} tons of coal and 3000 gallons of water. The 
tank engine is a very powerful locomotive of the 
2-6-4 type—that is to say, a leading pony, six- 
coupled wheels 5ft. 1ljin. diameter and a four- 
wheeled bogie under the footplate, cylinder 1S}in. 
by 26in., 1430 square feet of surface, 27 square feet 
of grate, and a total weight of 78 tons, with 2000 
gallons in the tank and 3 tons in the bunker. 

To these designs it is impossible to take excep- 
tion, so far as they go. Their introduction appears 
to indicate a development in Indian traffic concern- 
ing which no information is at the moment avail- 
able in this country. We have, of course, no 
clue to the way in which the details will be carried 
out; but the Committee recommend that the 
information published in the second revised issue of 
“ Instructions to Designers,’ contained in Report 
No. 5, be generally followed, so far as they are 
applicable to locomotives. More detailed informa- 
tion will, we are told, be published at an early date. 
Finally, we may say that 0-67 of aton per foot run is 
given as the weight of the heaviest passenger train 
in India. Taken as it stands, the report leaves 
much to be surmised. Curiosity will not be allayed 
until we know precisely why the first five types of 
engine standardised have failed to satisfy the desires 
of locomotive superintendents on Indian railways ; 
and, all things considered, we think it is desirable 
in the interests of builders in this country that 
they should be told something of the facts on which 
the Indian Railway Board took action. Until an 
adequate explanation is afforded, the introduction of 
new types will do much to unsettle opinion as to 
the value of those previously standardised. 


The Efficiency of Steel Works. 


On the 10th of December last year, Mr. James 
Waite, of Redcar, read before the Cleveland Insti- 
tution of Engineers a paper on “ The Productive 
Efficiency of Steel Works.” We commented ai 
some length on this paper in our issue of De- 
cember 28th. At the time we had not before us the 
report of the discussion. It has now reached us. 
There is nothing in it adverse to Mr. Waite’s paper, 
or the views which we have expressed, and much 
that was said is of considerable value, and claims 
notice at our hands. All those who took part in 
the discussion are men of experience who thoroughly 
understood what they were talking about ; and their 
views accordingly claim more attention than would 
those of men of less practical experience. It will 
be remembered that Mr. Waite’s thesis is simply 
that the manufacture of steel plates, bars, and rails 
is effected step by step. The machinery employed 
he terms “ units,” and he holds that maximum pro- 
ductive efficiency cannot be obtained unless the 
individual units keep step; unless, for instance, the 
furnaces can keep the cogging mill supplied with 
ingots there will be a hitch; unless, in turn, the 
cogging mill can supply the plate mills with all the 
slabs they want there will be delay; and, again, 
unless the finished product—be it bars, or plates, or 
rails—can be got out of the way, the finishing mills 
will be hampered. It is easy to see that any one 
of the processes through which the steel goes may 
be regarded as the unit with which all other pro- 
cesses ought to keep step. ‘ With every industry, 
said Mr. Waite, “ thore is a primary unit of measure- 
ment to be found, which, in steelworks, is the theo- 
retical capacity of the finishing mill. The maxi- 
mum tonnage obtainable by the mill per shift, per 
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day, or per week, should be taken as a working 
basis, with due allowance for roll-changing, but re- 
gardless of choking up the delivery in front.” 

Whilst as we have said those who took part in the 
discussion agreed with Mr. Waite in the main, there 
were points criticised. American practice had been 
cited as well worth imitation; but is it possible to do 
in the Old Country as is done in the United States? 
And is it not true that the quality of the American 
product does not enable it to compete on even terms 
with that of the mills of this country? Leaving 
the latter question unanswered, we cannot do better, 
as regards the former, than quote the following 
passage from a letter written by Mr. J. E. Stead :— 
“There can be no room to doubt that in many of 
our works there is much room for greater efliciency. 
Unfortunately, in some works, to get the best 
results the structural arrangements would have to 
be profoundly changed, and that must mean, in 
many cases, practically building new works.” As 
the discussion progressed it became more and more 
evident that the dominant idea in every mind was 
the question—Could change be made to pay? And 
is it certain that it would be advantageous to run a 
works in which every department and process was 
absolutely dependent on every other? As Mr. 
Herbert Marshall, of the Tees Ironworks, said, 
in a works arranged according to Mr. Waite’s 
ideal the stoppage of any one item would of 
necessity stop the whole works, because if each 
unit is normally working up to its full capacity 
it can never overtake arrears. Under normal 
arrangements it will readily be found that close 
interdependence does not exist. That is to say, 
there is a margin which acts the part of a fly-wheel. 
Thus, for example, if the cogging mill turns out more 
billets than the plate mill can take; there is then 
a reserve, so to speak. A re-heat may be necessary, 
but the plate mills will not be immediately stopped 
should the cogging mill break down. The general 
view, and, no doubt, the correct one, taken of Mr. 
Waite’s paper was that it held that maximum 
efficiency is only to be obtained when a steel works 
runs as a whole, constituting, so to speak, a single 
machine. This did not entirely commend itself to 
the critics, because it implied that nothing could 
break down. Beyond all question Mr. Waite is 
right, provided the necessary conditions could 
be secured. As they cannot be uniformly and at all 
times, is it not better to work in such a way that 
the breakdown of a single unit will not bring the 
whole plant to a standstill? We have here a very 
pretty point for discussion, involving many branches, 
as, for example, the available space for storing rails 
or plates, and the outlay involved. “If I mistake 
not,” said Mr. Marshall, “descriptions of certain 
Continental works have been given of rolling 
mills in duplicate, one standing idle to take the 
place of the other when a stoppage occurs 
for repairs or changing rolls. Such a plant 
cannot, of course, have an efficiency of over 
50 per cent., as one half is always standing idle.” 
Another question discussed was the true value of 
so-called reductions of costs, or “savings.” Mr. 
Calderwood, of the North-Eastern Steel Works, 
told a little story « propos of this, which has so 
much meaning under the surface that we reproduce 
it. A lady was being shown round an American 
steel works by the manager in person. After 
explaining one machine to her, he said, ‘“ That has 
saved us 5000 dols, a year.”” ‘‘ And what do you do 
with it?” she said. The manager was puzzled, and 
repeated his explanation of the machine, and again 
sald, ‘That saves us 5000 dols. a year. ‘“ Yes,” she 
said, “ that’s all right; but what do you do with the 
5000 dols?”” In this old country. we have to accept 
old conditions. We seldom get the chance of startiag 
steel works in a grass field; and when comparisons 
are drawn between British and United States prac- 
tice to the disadvantage of the former, it is well 
to bear in mind that even with the tremendous 
support furnished by protective tariffs, the iron and 
steel works of the United States have over and 
over again ruined crowds of investors. Mr. Car- 
negie’s success has given a reputation to American 
methods, which, as a whole, they are very far from 
deserving. 

Stress was very rightly laid on the vital import- 
ance of the human element. It is not difficult to 
see that the managers of departments are in 
themselves just as much units as any defined by 
Mr. Waite ; and unless they work in perfect har- 
mony, the maximum efficiency cannot be had 
either in steel or any other works. Mr. Edward E. 
Matheson, of Leeds, laid particular emphasis on 
the necessity of making the best of things as they 
are, and he advocated the creation of a special post 
of works organiser, or “ Department Harmoniser.” 
Such an official would be entirely independent of 
uny department, and would spend his time in ascer- 
taining and reporting upon all the difficulties and 
obstacles preventing the attainment of maximum 


efficiency and orderly movement of the work. One 
other excellent suggestion was made, namely, the 
substitution of diagrams for statements in figures for 
the use of directors. Mr. Waite gave a specimen 
diagram which met with general approval. It re- 
mains to add that much that was said by the 
various speakers is of general application. In the 
present day the steady movement of work of all 
kinds through the shops, and the maintenance of 
harmony between the departments, are of the 
utmost importance. We commend to the special 
consideration of our readers the questions how far 
the principle of working every tool or machine 
always to its utmost capacity, and regarding all 
plant as so far indivisible that any considerable 
breakdown will stop the whole, is or is not good 
policy. It represents Mr. Waite’s views pushed 
to an extreme. It was hardly criticised at 
all. Yet, we doubt its excellence as applied to 
steel works, and we are certain that it could not be 
adopted with advantage in machine shops. The 
principle is so good that it ovght to be much 
more generally applied than it is. But it must not 
be pushed too far. 


Alloys and Research. 


THE last three meetings of the Institution of 
Mechanical Engineers have been far from large, and 
it was almost with a sigh of relief that the mem- 
bers heard on Friday last that the discussion on the 
Eighth Report of the Alloys Research Committee 
was concluded. The number present on that even- 
ing was exceptionally small, and at the Council 
table only two or three chairs were filled. Under 
these circumstances, it is impossible to avoid the 
conclusion that the paper did not appeal to the 
mechanical engineer. The reason is, we think, not 
far to seek. The members of the Institution are, 
for the large part, men who are interested in the 
actual making of things, and the internal constitu- 
tions of alloys, which appear to be no use to any- 
body, hardly appeal to them. We do not hesitate 
to say that they would have been quite willing to 
take the word of the researchers that the bulk of 
the alloys were worthless, and we believe that most 
of them would have parted with the “ freezing” 
diagram and a great part of the physical and micro- 
scopical examination without regrets. If we read 
between the lines of several of the speeches even in 
praise of the paper, we shall have no difficulty in 
finding apologies for much that appears in it. Now 
the mechanical engineer is too busy a man—too 
practical a man—to tolerate the appearance of 
things that require apologies; he feels that it is 
barely sufficient justification for the time and money 
spent on the bulk of the experiments recorded in 
this paper that they show him what not todo. He 
could reply quite truthfully that he had found that 
out for himself long ago. There is barely a fact in 
the whole report which was not known in sufficient 
detail before, and it is an indifferent reason for the 
expenditure of so much time and money that it 
only confirms existing knowledge. 

It is not unlikely that the Alloys Research Com- 
mittee will decide at its next meeting to attack 
another subject of research. Alloys of copper, 
aluminium, and a third metal have been proposed. 
Before that inquiry is begun may we be permitted 
to make a suggestion ? It is, put briefly, that the 
research begins with an eliminating trial. A very 
rapid survey of the whole field will show that 
certain mixtures hold out no promise. Let further 
inquiry into their nature be dropped at once. Time 
and money will thereby be saved. Research, as 
everyone knows who has tried it, has an extra- 
ordinary attraction about it. It draws us on from 
step to step, and leads us into paths and by-paths 
which prove only too often to be blind lanes. It 
requires a rigid determination to avoid the tempta- 
tions of the road, and the Committee would do well 
to keep to smaller issues, and to remember, above 
all things, that. the Physical Society and the Insti- 
tution of Mechanical Engineers are two, and that 
what is well fitted for one is more or less out of 
place at the other. A little less zeal on the part of 
the very clever young men who carry out these 
researches might also not be without a good result. 
We are sure that no one appreciates more fully 
than they do the delightful skits entitled “ Annals 
of Physical Research,” which have recently appeared 
in Punch. No more need be said. 


Eogineers and the New Council. 


THE sensational changes at Spring Gardens which 
the elections of Saturday last have brought about 
cannot but have amarked effect upon many engineer- 
ing questions. An attempt was made by the Pro- 
gressive party to persuade the electors that the 








Municipal Reformers would put a stop to all tram- 


way improvements. That is one subject on which 
all the engineers who are interested in tramway 
enterprises may rest at ease. Work on the tram- 
ways will proceed as it has done hitherto, with the 
difference that it will be conducted on economic 
instead of on extravagant lines. With this object 
in view, we trust that one of the first things the 
new Council will set itself to do will be to reduce 
the confusion of tramway accounts to something 
like order. Having had littie responsibility for 
what was done in the past, it will be under no 
temptation to make unwilling ends meet—on paper 
—and it will be able, we trust, to state clearly 
enough for .a person of ordinary intelligence to 
understand the financial position which the tram- 
ways now occupy. It may be baffled by the 
extreme complexity of the accounts; we hope not. 
The first step towards improvement is a clear grasp 
of the present condition. The steamboats present 
another subject with which engineers have closely 
associated themselves. It demands instant con- 
sideration. A Council pledged to economy cannot 
permit £50,000 a year to be thrown into the Thames. 
What steps it can take to convert the service from 
failure to success we are unable to suggest. 
Probably the wisest course will be to discontinue 
the service altogether, sell the fleet for what it will 
fetch, and pay the yearly interest to which the 
Council is committed with the best grace possible. 
The only other alternative is to keep a few boats 
and employ them frankly for pleasure purpose. 
For a service of this kind much higher fares could 
be charged, and the boats might be made attractive 
enough to pay on high days and holidays through 
the finer months. Finally, and most important of 
all, we have the great electric supply scheme. That 
it is dead no one can for a moment doubt. It was 
certainly one of the principal issues before the 
electors, and the result of the contest is, no doubt, 
very largely the expression of public feeling against 
@ proposition of such magnitude. The position of 
the private corporations has now to be considered. 
Nothing can be done till November, when new Bills 
may be deposited if the companies have the means 
and the willingness to enter again upon a struggle, 
of which the result is still open to doubt. It is 
true that a mighty opponent is no more. Private 
interest will no longer have to meet the opposition 
of the London County Council; but it must be 
remembered that the House of Commons favoured 
a municipal supply, and stated explicitly that it 
considered the Council the right body to undertake 
its establishment and management. The Govern- 
ment is not likely to change within the next few 
months, and there can be little doubt that serious 
opposition would be offered by it to the passage of 
any private power Bills for the supply of London. 








INTERNATIONAL EXPORTS OF IRON AND 
STEEL. 


Tue year 1906 stands out prominently as a remarkable 
period, both as regards the production of iron and steel 
in the leading countries which trade in international 
markets, and in respect of the tonnage of the exports from 
most of these countries. It is doubtless correct to define 
the past twelve months as representing a year of boom, 
both in the demand and in the prices realised, and the 
iron and steel works in each of the principal countries of 
production have participated in the general improvement, 
which commenced in the second half of 1905. Not only 
have the home markets in the United Kingdom, the 
United States, Germany, Belgium, and France been 
extraordinarily active, but the neutral markets of the 
world have also proved to be customers on a larger scale 
for the multifarious products of the iron and steel industry. 
The expansion is mainly due to the natural commercial 
development which has taken place in different parts of 
the world, and it is also possible that it has partly been 
contributed to by the demand arising from the conclusion 
of the Russo-Japanese war. The larger requirements of 
the world’s markets are all the more noteworthy from the 
fact that they coincide with a greatly increased output of 
pig iron in the principal countries—an augmentation 
which is about three times more than the advance in the 
export demand during 1906. So much so, that the United 

tates produced twice the tonnage of pig iron of Germany 
and two and a-half times the quantity made in Great 
Britain. Yet the latter country achieved truly magnificent 
results last year, which constitute a fresh record in the 
history of the export trade of the United Kingdom. 
In view of the enormous combined output of pig iron in 
the United States and Germany in 1906, it is” scarcely 
probable that the splendid results achieved by the United 
Kingdom in that year would have been fully realised if 
the former two countries had not been so well occupied in 
dealing with their own inland demand. As the case 
stands, those two countries were exceedingly busy in 
coping with new railway construction, equipment, and 
renewals, with shipbuilding, the extension of iron and 
steel works and collieries, the expansion of general manu- 
facturing industries, and the development of electric 
lighting and railway works, and as a consequence the 
attention devoted to the export trade was not so great as 
would have otherwise been the case. 

The enormous extent to which our two principal com- 
mercial rivals were engaged at home is strikingly illus- 








trated by the fact that whereas the production of pig 
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jron in the five chief countries in 1906 advanced by 
approximately 4,500,000 tons as compared with the 
preceding year, the increase in the exports of these five 
countries only amounted to 1,500,000 tons in round 
figures. In other words, their combined exports totalled 
11,500,000 tons last year, as contrasted with 10,000,000 
tons in 1905. The United Kingdom, which has hitherto 
succeeded in fully maintaining the leading position in 
meeting the requirements of the world, created a new 
record last year. As shown by the Board of Trade 
returns, the exports of iron and steel reached 4,600,000 
tons as against 3,700,000 tons in 1905, being an increase 
of 900,000 tons for 1906. The returns of the German 
Statistical Board exhibit exports amounting to 3,600,000 
tons in 1906 as compared with 3,300,000 tons in the 
previous twelve months, these figures representing an 
augmentation of 300,000 tons, notwithstanding any 
variations in the classification due to the introduction 
of the new tariff in March of last year. In the case of 
the United States, the Bureau of Statistics of the Depart- 
ment of Commerce and Labour records total exports of 
1,300,000 tons as contrasted with 1,000,000 tons in 1905, 
being an advance of 300,000 tons for 1906. The fourth 
position is occupied by Belgium, which exported 1,130,000 
tons of iron and steel in 1906 as compared with 1,060,000 
tons in the preceding year, or an increase of 70,000 
tons. On the other hand, the exports from France 
amounted to 760,000 tons in 1906, these figures showing 
a diminution of 110,000 tons as against the quantity of 
870,000 tons sent out of the country in 1905. These 
figures are interesting in so far as they demonstrate 
that the United Kingdom has more than maintained 
the preponderating position held by it in the export 
markets, and that this country experienced a tonnage 
increase in 1906 of three times the augmentation 
obtained either by Germany or the United States, and 
over eight times that of Belgium in the same year. It 


is, however, necessary to take into consideration the | 


imports if a close approximation is to be obtained of 
the gains and losses of the countries concerned. 

The results on the balance of trade are even more satis- 
factory for the United Kingdom than would appear from 
the figures which have already been mentioned. Our 
imports of iron and steel last year amounted to 1,200,000 
tons in round figures, as compared with 1,300,000 tons in 
1905. This is a reduction of 100,000 tons, which, added 
to the increase in exports, gives us a total gain of 
1,000,000 tons for the year 1906. The imports into the 
United States, which reached 420,000 tons in 1905, rose to 
580,000 tons last year, being an advance of 160,000 tons. 
If this quantity be deducted from the augmentation in the 
exports, the gain of the United States on the balance is 
only 140,000 tons. On the other hand, Germany remained 
stationary last year, as the larger exports were counter- 
balanced by the greater imports, which reached 600,000 
tons, as contrasted with 300,000 tons in 1905. The position 
of Belgium is worse, seeing that the growth in the 
imports, which totalled 1,030,000 tons in 1906, as against 
840,000 tons in 1905, not only extinguished the increase 
in the exports, but converts it into a loss of 120,000 tons. 
The imports into France were 430,000 tons, as compared 
with 330,000 tons in 1905, and the addition of the resulting 
increase to the quantity by which the exports were 
reduced shows a total loss of 210,000 tons on the balance 
of trade for 1906. It will be observed that, both quanti- 
tatively and relatively, the United Kingdom enjoyed the 
largest measure of prosperity in the foreign trade in 
iron and steel in 1906, and that the only other nation 
which gained on the balance of trade was the United 
States, with the insignificant tonnage of 140,000, as con- 
trasted with over 1,000,000 tons in the case of Great 
Britain. But there is a feature in connection with the 
British turnover last year which, however gratifying it may 
be to the pig iron producer, is not altogether one for con- 
gratulation when the iron and steel industry is regarded 
from a national pointof view. Werefertothe large increase 
in the exports of pig iron, which amounted to 1,660,000 tons 
as compared with 980,000 tons in 1905, the augmentation 
being 680,000 tons. No less than 440,000 tons out of this 
quantity formed additional exports to Germany, the United 
States, France, and Belgium, or nearly one-half of the 
total increase in the exports of iron and steel from the 
United Kingdom in 1906. It would have been preferable 
to have exported this material in the shape of manufac- 
tures, but as this was apparently impossible, the position 
must be accepted as it stands, although a repetition of 
the large exports of raw material does not seem probable 
in the present year, having regard to the less favourable 
course of business in Germany, if not in the United 
States, and to the increasing productive capacity of those 
two countries. 








First STEAM FIRE ENGINE IN THE ISLE oF WIGHT.— Up to 
the present time the Isle of Wight bas been without a steam fire 
engine, except the fine fixed engine installed at Osborne House, 
notwithstanding the number of popular watering-places in the 
island. The question has been taken up recently, however, and 
Sandown has now the first steam fire engine on the island, a Shand- 
Mason steamer having just been acquired by the Urban Council. 
The new engine is on the linesof the latest fire fighting machines 
constructed by the Blackfriars firm for the London Fire Brigade. 

INSTITUTION OF CIvIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS.— At a meeting of this body, held on the 4th inst., in 
the Institution Rooms, Bath-street, Glasgow, Mr. Donald A. 
Matheson, president, in the chair, Mr. J. W. Harvie, Assoc. 
M. Inst. C.E., read a paper entitled ‘‘ The Construction of Merk- 
lands Quay Wall,” which dealt with the construction of the exten- 
sive range of Clyde-side wharfage at Merklands, between Partick 
and Whiteinch, which has recently been completed, the whole 
work having been carried out departmentally by the Clyde Trust. 
The plant employed on the works, and the temporary works 
involved, was described, and following this a description was 
given of the methods employed in excavating the trench for the 
wall, to suit the substructure and the strata conditions. For the 
substructure, brick or concrete monoliths, sunk by loading, were 
used where possible, and where the strata did not allow of this 
method being followed, the wall was founded direct on boulder 
clay, or between sheet piling. A description of the superstructure, 
consisting of rubble concrete hearting with brick facing and free- 
stone rubble backing, completed the paper, which was of an 
informative character, 














A STEAM CULTIVATOR. | 

| 

A STEAM cultivator of original design was shown at the | 
Milan Exhibition, and will, we are informed, also be on view | 
at Lincoln during this year’s Royal Agricultural Society’s | 
Show in that city. The designer of the machine is Nubar | 
Pasha, who has further improved the machine since | 
it was first shown at the Paris Exhibition in 1900. The! 


er 


278 


“The Engineer” 


harrow. The blade frame can be raised or lowered readily by 
the driver. The mechanism for this operation is clear] 
shown in Fig. 1. y 
The machine is driven by a vertical compound engine built 
by the Schweizerische Locomotiv-Fabrik, Winterthur, The 
drive is shown clearly on page 243. There is a pinion A on the 
crank shaft OC, which gears with a large spur wheel B on the 
differential shaft D, the power being transmitted from there 
to the road wheels through other spur wheels E E, which 
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Fig. 1--PLAN OF PLOUGH ATTACHMENT 


recent trials carried out in Egypt affirm the claims made for | 
it, for, according to the report of the Khedival Agricultural | 
Society, it ploughed 6739 square metres—just over half an | 
acre—of unusually hard ground in one hour, at an expendi- | 
ture of 1000 litres of water (222:2 gallons) and 150 kilos. | 
(330 1b.) of brick coal. 

Drawings of the general arrangement of the plough are 
given in Figs. 1, 2,and 3 and on page 243. It consists essen- 


























| the principal causes of the higher temperature. 


Fig. 2-SIDE VIEW OF PLOUGH ATTACHMENT 


tially of a traction engine and a plough attachment. The 
latter is worked from the main engine shaft by a chain drive 
G, and it can be raised or put into operation from the engine 
as required. The details of the plough are shown in Figs. 1 and 
2. It has an effective breadth of 3:30 m. (nearly 11ft.), and 
comprises six ploughing blades H riveted on to discs, which 
are keyed on to rotating spindles driven by spur gearing | 
situated in the iron framework. The circumferential speed 














| are of the piston type. 


| friction of the trains. 


gear with an internally cut toothed wheel F—see page 2433 

fixed to the driving wheel. The engine develops 40 effective 
horse-power at 300 revolutions per minute. The high and 
low-pressure cylinders are 180 mm. and 280 mm. diameter 
respectively, and the length of stroke is 300 mm. The valves 
Steam is supplied to the engine from 
a water-tubular boiler at a pressure of 175 1b. per square 
inch. It contains 154 tubes 33 mm. internal diameter, 


| There are 30 square metres of heating surface and 0°65 square 
| metres grate area. 


A water tank is placed on one side of the 
boiler capable of containing 1000 litres, a quantity which, it 
is said, the boiler uses in one hour. About 350 kilos. of brick 
fuel, which is the fuel generally used, is stored in a bunker on 
the other side of the boiler. It has been estimated that the 
amount of coal used in ploughing a hectare (24 acres) of 
ground is 250 kilos. (551 1b.). The fuel consumption works 
out at about 150 kilos. per hour. 








THE VENTILATION OF TUBE RAILWAYS. 


At a recent meeting ef the Société des Ingénieurs Civils de 


| France an interesting paper was read by M. C. Birault on 
| the subject of ‘‘ The Ventilation of Railway Tunnels and 


Underground Railways.’’ He first pointed out the essential 
differences between the two problems,.and then inquired 


| into the causes of the vitiation of the air, and its increased 


| temperature. 
| acid and moisture given off by the great number of pas- 
| sengers travelling every day by the tubes. 


The vitiation was caused by the carbonic 


Organic products 
of a poisonous character were also found, but their precise 


| nature was still not thoroughly understood. The increase 
| of temperature in tube railways was also obviously due to the 
| numbers of passengers — 

| duced by starting, running, an 


them; the friction pro- 
stopping the trains, thereby 
giving off a considerable amount of heat, was another of 

Particles 
of metallic and siliceous dust were also produced by the 
These particles remained in the air, 
were violently stirred up by the passing trains, and might 
cause pulmonary diseases. 

Experience showed that natural ventilation was not 
usually sufficient to change the air of tubes with much 
traffic. It had been supposed that the movements of the 
air produced by the running trains would have had the effect 
of drawing in fresh supplies of air from stations, or other 
special openings. But the trains did not displace the air 























ete 


} 





eine eatabeny 1 











t+--+------4 900] - 
































[op 








"100K 
¢ 27 


1 


8 











y 








” 
4 ~*~ 


























p 








Pal 











x 
+-— 1150 


+400 —she- 
' 








K-——— — 














Section on XY 
Fig. 3—SECTIONS OF 


of the blades at normal speed of rotation is 2:20 m. per 
second. There are six ploughing blades arranged in pairs, | 
with their axes parallel to the furrow, and as the front blades 
revolve they raise the sods, which are further broken up by 
the set behindthem. The normal speed of the front ploughs | 
is 32 revolutions per minute, and that of the back set 27 revo- | 
lutions per minute. The ground is afterwards levelled by a | 
framework, not shown in any of the views, which acts as a | 
{ 
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as they would if they acted like pistons. In double-track 
railways the air remained practically stagnant. The air 
driven forward by the head of the train immediately passed 
to the rear, and the current of air was in the opposite 
direction to that of the train. Whirling eddies of air were 
set up, which had been carefully analysed: They were also 
to be found in single-track tubes, where, however, the general 
displacement of the air was in the same direction as that of 
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the train. In such a case, the effect of these eddies was to 
reduce the speed of the air current. 

M. Birault then proceeds to describe the arrangements for 
ventilating metropolitan railways in London, New York, 
Boston, Baltimore, and Paris. The City and South London 
Railway, opened in 1890, had at first no mechanical provision 
for ventilation. A ventilator was put up in 1902, the air 
intakes being worked between 11 a.m. and noon. The author 
described the conditions of aération as only moderate. In the 
Central London Railway, a large ventilator at Shepherd’s 
Bush sucks the air from the Bank at the rate of 3 m.— 
9ft. 10in.—per second. The proportion of carbonic acid in 
the air is, however, high, and after a heavy day’s traffic leaves 
much to be desired. On the Great Northern and City Rail- 
way the tunnels are not ventilated, except at one station 
where a small electric fan pumps in pure air morning and 
night at the time of crowded traffic. Each station is 
separately ventilated in the Baker-street and Waterloo Rail- 
way; while in that of the Great Northern, Piccadilly, and 
Brompton, there are nineteen small electric fans along the 
line which draw cut the vitiated air. 

In New York, the 16 kiloms.—about 10 miles—of shallow 
electric railway of double track are not ventilated by 
mechanical means ; nor is the New York Central and Hudson 
River Railway, which is 3-2 kiloms.—about two miles—long. 
The electric underground railway in Boston has both double 
and four-way tracks. It is ventilated by fans placed midway 
between the stations, the foul air being drawn out, while the 
fresh air finds its inlets at the stations. The tunnel at 
Baltimore, on the steam railway from Philadelphia to 
Baltimore and Washington, has an electric ventilator 4°57 m. 
—15ft.—diameter, which discharges the vitiated air into a 
chimney 30 m.—98ft. 5in.—high. A second similar installa- 
tion has recently been put up in another tunnel, with two 
ventilators of the same size as above, discharging-a total of 
106 cubic metres—3743 cubic feet—of foul air per second into 
the chimney 45°72 m.—150ft.—high. 

M. Birault then described the excellent conditions of 
ventilation prevailing on the underground line to the Luxem- 
bourg Station on the Chemin de Fer d’Orléans, notwithstand- 
ing that the traction is by steam. The foul air passes along 
a ventilating gallery and out by a chimney 2 m.—6ft. 6in.— 
higher than the surrounding roofs. The air enters by small 
hoods arranged along the road pavements. On the Paris 
Metropolitan Railway the most vitiated atmosphere is found 
on the west part of the line, due to the 7 kiloms.—43 miles— 
tunnel from the Bastille to Maillot. The atmosphere of the 
tunnels generally is much more moist than that of the out- 
side air. Their temperatures are not sensibly affected by 
variations in the temperature of the outside air, the average 
temperature in the tunnels being about 3 deg. lower in 
winter than in summer. Analyses of the air are given by 
the author, and figures relating to speed of currents, tem- 
peratures, and percentages of carbonic acid are set out. 

The general conclusions that he arrives at are as follows :-— 
Moderate ventilation, while considerably reducing the propor- 
tion of carbonic acid, does not purify the air of noxious gases 
originating from respiration ; nor does it to any extent lower 
the temperature. Very active ventilation is, therefore, 
necessary. To overcome the vitiation of the atmosphere, 
cold air should be introduced into the tubes or other suitable 
means adopted for refreshing the tube atmosphere. Wet 
methods of cleaning should be adopted, and ballast for 
sleepers should be replaced by asphalted flooring. Ventilation 
can be done in long sections or in short sections; the former 
is practicable when no trains are running, and the latter when 
they are. The movement of the trains should be opposite to 
that of the artificial ventilation. The preference which 
has been given to drawing out the foul air, rather than 
forcing in pure air, has been justified by the results obtained. 








THE BACTERIAL TREATMENT OF SEWAGE. 


On Saturday last Mr. W. D. Scott-Moncrieff opened a 
discussion before the Royal Sanitary Institute on ‘‘ The 
Bacterial Treatment of Sewage, with Special Reference to the 


Biolysis of Organic Nitrogen.’”” Mr. Moncrieff began by 
saying that the term biolysis was employed in this case to 
express the breaking down of organic matter used as 
fcod into inorganic substances, and that the entire process 
might be divided into three successive stages :—(1) The 
changes which occur in the alimentary canal, (2) those 
which are due to putrefactive fermentation, and (3) 
results obtained from the action of nitrifying organisms in 
filters specially designed for the purpose of utilising their 
functions. The first stage must be almost exclusively con- 
fined to the action of anaérobic organisms, and has not yet 
been fully investigated. It is associated with the effects 
obtained from the ferments of highly differentiated organs, 
each contributing to the work of changing the food into 
substances that are capable of being assimilated for support- 
ing the life of the individual, and the waste product of these 
digestive processes are the materials which are finally broken 
down to mineral forms by the action of the second and third 
tages referred to, 

In general terms it is true that ultimate purification in a 
sanitary sense can be obtained from either of the two last 
stages, butin Nature the second stage generally precedes the 
third, and makes the subsequent action of the aérobic organisms 
much more rapid and complete. The process should be zonal 
in its action, each stage representing a different kind of 
nutriment, with which the different kinds of organisms 
should be in a favourable position to deal. 

Mr. Moncrieff then briefly alluded to the Ashtead experi- 
ments, to the upward cultivation or hydrolising tank, and to 
the series of trays, one above the other, which were there 
employed. It is to be noted, he said, that the work of 
breaking down organic matter in the anaérobic fermentation 
is done not only by the putrefactive organisms, but by their 
enzymes as well. In fact, one of his earliest experiments 
proved the efficacy of the latter. It was unfortunate, said 
Mr. Moncrieff, that no investigations had been made as to 
the possibility of using enzymes contained in hydrolised 
effluents, so as to expedite the process of hydrolysis on the 
incoming sewage. 

Regarding the third or nitrifying change, Mr. Moncrieff 
pointed out that its two chief features are the reverse of those 
of the second stage. It is associated with a fall of tempera- 
ture and an evolution of gases whichinhibitcombustion. He 
laid stress on the application of doses to filters at stated 
periods, and noted that these periods varied with the type 
of sewage being treated. Thus, at Ashtead the best interval 
had been found to be 74 minutes. At Staines, where one 
of Mr. Moncrieff’s testing machines, described in our issue 
of F.b, 12th, 1904, is at work, the period has been found to 








vary from even less than 7 minutes in summer to as much 
as 15 minutes, when large discharges of brewery refuse are 
made into the sewers, this taking place during the October 
brewings. 

It did not by any means follow that, because a filter, 
say 3ft. deep, would: deal with 100 gallons per square yard 
in 24 hours, a filter 6ft. deep would deal with double that 
quantity, and so on. It should be just that depth which 
would give the best results. A subsequent speaker, it may 
be mentioned, said that it was not so much depth as total 
surface area which should be taken into account. 

A point which had proved a great puzzle was that in the 
Ashtead experiments it was noticed that while there was a 
fairly uniform rise in the quantity of nitric nitrogen, show- 
ing prograssive mineralisation of the organic matters in the 
sewage, there was pari passu an increase, at certain stages of 
the transformation, in the amount of the albuminoid 
ammonia. These two changes seemed so inconsistent with 
each other, and were so difficult to explain, that it was 
suggested by a member of the Royal Commission on Sewage 
Disposal, before which Mr. Moncrieff was giving evidence 
in 1898, that they threw a doubt on the validity of the 
analyses. In the light of present knowledge, however, there 
is little doubt that this phenomenon is a characteristic, if not 
an universal, concomitant of these nitrifying changes. In 
order to see how these apparent anomalies bring out the facts, 
it was necessary to realise that the organic nitrogen to begin 
with was in a state of greater and less susceptibility to the 
disintegrating biolytic forces which are at work. Dr. Rideal, 
in his ‘‘ Sewage and Sewage Purification,’’ showed that ‘the 
organic nitrogen is always higher than the nitrogen as 
albuminoid ammonia.’’ It was evident, then, that a part of 
the total nitrogen was ‘‘refractory,’’ and an increase in 
albuminoid ammonia taking place concurrently with a rise 
in the quantity of nitric nitrogen, produced during the pro- 
gress of bacterial oxidation, showed that the refractory 
nitrogen at certain stages was being broken down to albu- 
minoid nitrogen more rapidly than the albuminoid ammonia 
was being broken down to nitrogen as nitric acid. This 
would account for a rise in the albuminoid ammonia at the 
point or points at which the double transformation went on 
concurrently. 

Mr. Moncrieff finally discussed various types of distri- 
butors, and in an appendix gave some drawings and descrip- 
tions of one of his sewage testing apparatuses. It may be 
mentioned that in the afternoon a party of the members 
visited the Staines disposal works to see, amongst other 
things, one of these machines in operation. 

A number of people took part in thesubsequent discussion, 
which. however, did not add much to the general knowledge 
on the subject. They all agreed, however, that the one 
thing which could not be done was to dogmatise in sewage 
disposal. Each sewage must be treated in the way best 
suited to it. This is a point on which we often have laid 
particular stress, and in ascertaining the correct treatment 
of a sewage we have frequently suggested the use of some 
such an apparatus as Mr. Moncrieff’s. The subject is so 
complex and the treatment required for the sewage of any 
one place, which may vary from hour to hour and from day 
to day, so different at different times, that we are of the 
opinion that continuous sampling and testing and consequent 
adjustment of conditions, are necessary to obtain the best 
results. How far the best results are requisite in each case 
is quite another question. Such points as what is the best 
filtering material? What is the best depth of bed, the best 
rate of flow, the amount of aération required, and the correct 
interval between applications of sewage? What is the best 
length of time for the anaérobic treatment ? What, if any, 
chemicals should be added? can be settled by means of a 
properly-designed testing apparatus, and at trifling cost. 
We cannot help thinking that many of our engineers have 
overlooked the possibilities of working in such a direction. 
We are certainly at one with the speaker who entered a plea 
for greater uniformity in investigations. Only vary one con- 
dition at once, he said, or useful results cannot possibly be 
obtained, 








In the course of a lecture to the members of the Shef- 
field Society of Engineers and Metallurgists on ‘‘ Producer Gas for 
Steel Works” Mr. Victor Stabil said there were in Sheffield 
eighteen gas-fire crucible steel furnaces, and those who had adopted 
the system were thoroughly satistied with its working and with the 
steel turned out of the plant. One user, who had previously been 
hostile to gas plant, told’ him that he was saving £2 on every ton 
of steel produced by it. The fuel bill for a gas plant varied from 
7s. to 10s. per ton of steel, while in coke-heated furnaces for every 
ton of steel produced there was a consumption of 50 cwt. to 60 cwt. 
of coke at 23s. per ton, totalling from £2 17s. 6d. to £3 93., leaving 
an unfavourable balance against the coke plant of £2 15s. per ton 
of steel melted. 


INSTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers, Stratford, on Monday evening, the 25th February, Mr. 
A. E Battle gave the fifth of his lectures on ‘‘ Electricity ” before 
a good attendance of the junior section of the Institute. Mr. 
Battle took for his subject ‘‘The Principle of the Ordinary 
Dynamo.” At the outset the lecturer pointed out the connection 
between magnetism and electricity. Every electric wire possessed 
magnetic properties, and the lines of force followed the same 
course in each case. The iron wire in the induction coil was 
magnetised merely by the concentrating of the electric currents. 
The dynamo consisted of two main parts, the field magnet and the 
armature, between which there must bea relative motion. The 
lecturer then described more particularly the functions of the field 
magnet and armature, the reaction of currents, cutting of the lines 
of force, the points of difference between the ring and drum types 
of armature, and the use of segmented commutators. The direct- 
current dynamo was much more preferable for marine purposes 
than the alternating type, as the latter required to obtain the 
exciting current from an outside source. The three kinds of self- 
exciting machines, the shunt, series, and compound, were 
graphically dealt with, and their uses explained, the lecturer also 
describing the of ex ting up on board shiv by means of 
sectional working. He then’detailed the working of a transformer 
station, which he summarily described as practically nothing else 
than an induction coil. Mr. Battle concluded by giving a few 
hints on the working of the dynamo, emphasising the importance 
of keeping the commutator in good condition, and in this connec- 
tion pointing out the advantage of undercutting the segments. 
For many years the alternating current dynamo was only suitable 
for lighting, but at the present day, by means of induction motors, 
where the induction motors armature was nothing else but a solid 
piece of iron, we were enabled to work to limited speeds motors 
almost as satisfactorily as with the direct, and he anticipated that 
before long marine engineers would have to deal with alternating- 
current dynamos, and would have to know as much about them as 
they did about direct current machines. The lecture proved highly 
interesting, and the practical demonstrations given by the lecturer 
were much appreciated. Mr. Battle oe his concluding lecture 
at the Institute on Monday, Match 25th, the subject being ‘*‘ What 
is Electricity /” 











LETTERS TO THE EDITOR. 


. (We do not hold ourselves responsible for the oprnions of oxy 
correspondents. ) . 


LOCOMOTIVE ECONOMY AND FOUR-CYLINDER SIMPLE 
LOCOMOTIVES. 


Str,—lf I may venture to offer a few observations on the letter 
signed ‘‘ Irishman” in last week’s ENGINEER. As it is obvious that 
the question of steam pressure is quite independent of the number 
of cylinders, I prefer to eliminate that factor in order to situplify 
the discussion. 

Your correspondent does not merely say that he thinks a four. 
cylinder engine will prove less efficient than one with two, but 
raises the question as to whether the experiment is one that ought 
to be tried at all. To say it is a hopeless one, on @ priori grounds 
is, I think, a position that cannot be maintained. I can imaging 
a very similar letter being written in the days of two-cylinder 
motor cars, to the effect that four were so obviously inadvisable 
that it was useless to try them. 

I see no inherent reason why a four-cylinder locomotive should 
not be superior to one with two only, as is the case with motor 
cars, provided the mistake is not committed of making the total 
cylinder capacity too great, which it is, perhaps, rather tempting 
to do. There is something about the relation between boiler 
capacity and cylinder volume which I have never seen clearly 
explained. Quite a large number of successful engines have been 
built with 19in. cylinders, and small boilers of only about 1000 
square feet of heating surface, yet cylinders have only increased 
very slightly in size, while boilers have swollen out until they 
almost fill the whole loading gauge. There are advantages on 
both sides, and, so far from the balance being obviously in favour 
of the two-cylinder, Iam inclined to think it is rather the other 
way. 
Against the four-cylinder we have, as ‘Irishman ” points out, 
more area of cylinder walls, and, consequently, about 40 per cent. 
greater losses due to condensation. I cannot, however, allow any- 
thing on the score of glands, because with such large pistons as 
the equivalent pair it would probably be advisable to fit extensions 
on the rods, which equalises matters as far as they are concerned, 
and as for the valves, the engine in question has inside admission, 
and consequently the leakage past their glands goes for nothing. 

The estimate of 5 per cent. as the difference in cost is probably 
within the mark, so we have to charge against the new engine 
interest and depreciation on that amount. Her oil bill would also 
be slightly heavier. 

The internal mechanical losses are not necessarily very serious, 
owing to most of the stresses being about halved, and the weights 
of the parts being consequently capable of reduction. : 

On the credit side we have the saving of stress just alluded to, 
which would probably lead to a longer life and lighter repairs, 
possibly to a sufficient extent to neutralise the increased cost ; and 
the splendid balance, allows power to be utilised for propul- 
sion that in an ordinary engine goes to setting up oscillation, not 
confined to the engine alone, and to hammering the rails. It isa 
question only soluble in practice on which side the advantage lies. 

March 2nd. C. F. Denpy MarsHALt. 


Str,—Your correspondent ‘‘Irishman” touches on another 
interesting point relating to locomotive economy, viz., four 
versus two cylinders for simple locomotives. Many reasons could 
be adduced in favour of either type. My opinion is that for loco- 
motives of great power four cylinders are by far the best. Not 
only is the balancing almost perfect, but the working stresses are 
better distributed, and a more durable engine is the result. In 
two-cylinder simple locomotives cylinders larger than 19in. 
diameter involve stresses that are very undesirable, not only on 
account of the weight of the reciprocating masses, but also on 
account of the enormous pressure on the pistons. Personally, I 
most heartily congratulate Mr. G. J. Churchward on his four- 
cylinder locomotive, especially as I learn, on good authority, that 
all future ten-wheeled express engines built by him are to be of 
the six-coupled type, which, as I mentioned in my previous letter 
—see THE ENGINEER, February 8th—becomes absolutely necessary 
if the full power of the engine is to be realised in practice. 
Finally, Sir, allow me to endorse the views expressed in your able 
article on ‘‘Compound versus Simple Locomotives,” for your 
opinions exactly coincide with mine, CycLors, 

March 2nd. 


Sir,—In discussing the merits and demerits of the four-cylinder 
locomotive driving on two axles, not only ‘‘ Irishmen,” but many 
others make light of the advantages to be derived from ‘‘ the 
almost complete balance of the couples caused by the reciprocating 
parts of the engine.” The advantages, in my opinion, arise from 
the absence of that weight used in the rim of the driving wheel 
to balance a certain proportion of the reciprocating masses ; | 
think two-thirds is the usual amount. In ordinary locomotives 
it has been proved by experiment that the driving wheel gene- 
rally makes more revolutions per mile, even in the best condi- 
tions of rail, than would theoretically suffice to carry it that 
distance. This is because slight slipping is always taking place, 
which, to my mind, is ——— caused by the centrifugal force 
of the weight used to balance the reciprocating masses, tending 
to lift the wheel bodily out of contact with the rail each time it 
moves in an upward direction, at which instant a slight slip 
occurs, due to the momentary diminution in the pressure of the 
wheel on the rail. Similarly, on coming down, hammer action is 
observed. This, however, takes nothing from, but adds nothing 
to the adhesion, if the locomotive has the proper weight on its 
drivers. The balance weight for the revolving masses obviously 
does not affect the question, for it simply balances other revolv- 
ing masses equal and opposite to it, resulting in equilibrium. I 
think this inherent balance of reciprocating masses in the four- 
cylinder two-driving-axle locomotive is a tremendous point in its 
favour, principally for its effect upon adhesion. 

March 3rd. 


LONDONER. 


APPRENTICESHIP AND THE TRAINING OF ENGINEERS. 


S1r,—In the current-issue of your contemporary, Engineering, 
is a letter written by me, under the signature ‘‘ A Premiumed 
Pupil,” regarding the question of ‘‘ apprenticeship system.” I, 
therefore, read with special interest the remarks of your corre- 
spondent ‘‘ Nil Desperandum.” 

Let me assure him that his case is not an isolated one, for the 
men who have similarly suffered must be legion. The incidents 
he describes are merely those which go to make up the difficult 
and chequered career of an engineer, and on which the wise man 
keeps silent in the knowledge that he will be regarded with sus- 
picion if he speaks of them. The whole question lies in the fact 
that men are not trained in engineering works with a view to 
taking up responsible positions. flake the premiumed pupi!—the 
youth who generally possesses a good education and an active and 
intelligent brain—and consider the amount of encouragement 
usually meted out to him. His premium once paid he is :nade to 
feel in every department he enters that he would not be missed 
were he to absent himself altogether. 

Yet here is the very man with all the qualifications necessary to 
enable him, after a course of good practical, theoretical, and 
business training, to become an invaluable asset to a firm, an 
eventually to take upa position of supreme command. Principals 
will some day discover that the premiumed pupil is worth helping 
and encouraging, realising that in return they will possess on their 
staff reliable and efficient men of superior education and intelli- 
gence in whom implicit confidence may be reposed. 

Until that day arrives the apprentice, and more particularly the 
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remiumed pupil, must be prepared to face continuously prejudice, 
discouragement, and jealousy, and must be possessed of indomit- 
able courage, patience, and an unswerving determination to meet 
all obstacles in the attainment of his most cherished ambitions ; 
and managing directors will continue to bewail the fact that reli- 
able and efficient men capable of assisting and relieving them in all 
the heavy pressure of their personal work are not to be found, 
even though they are prepared to offer almost princely salaries to 
A PREMIUMED PUPIL. 


such. 
March 2nd, 


GALWAY AND CANADA, 


$ir,—In your last issue yuu gave a most interesting account of 
the curious series of fatalities that dogged the steps of the 
attempt made many years ago to connect, by a service of steam- 
ships, Galway and Newfoundland, the two nearest terminal points 
in Europe and America. In the chequered history of shipping 
enterprise I do not suppose there is a parallel to that chapter of 
accidents. To an impartial and unprejudiced mind it hardly 
looks to have been fortuitous, 

Even in those days, with all these misfortunes, Galway proved 
its superiority over other rival routes, and to-day geographical 
facts in its regard will, if allowed an opportunity, assert them- 
selves. The following table of relative distances cannot be got 
over, and must in the end, in these times of fierce competitions 
inevitably prevail :— 


The Galway Route, 


Miles. 

Distance from C alway to New York .. -- 2731 
pa * Boston Re eal ue am’ ae 

pi pa Portland oo es soi See 

a ae aaa 

- “ St. John’s, Newfoundland 1661 

pa a Quebec by Belle Isle .. 2392 


As against these distances, we find by way of contrast the follow- 
ing comparison :— 





Miles, 

Southampton to New York .. .. .. .. .. .. 8220 
Galway toNew York .. .. .. .. co «o* S0at 
Difference in favour of Galway ae) ‘ea dey Se 
Liverpool to New York... ... .. «+ «ce «cs. S180 
EL er 
Difference in favour of Galway eae we Mo “899 
Liverpool to St. John's, Newfoundland .. .. .. 20380 
Galway to St. John’s, Newfoundland wie | ail i 
Difference in favour of Galway .. .. .. 869 
Liverpool to Halifax ca RN aie on) ee, ae in 
GAs GO TR ss ce ts te te ce ce ts SO 
Difference in favour of Galway .. .. .. 360 


I take the above table from a letter I wrote which was published 
last week in the Globe. That journal’s Newfoundland corre- 
spondent had directed attention to a proposal, now before the 
Legislature of that Colony, to utilise the Galway route—Galway 
being only 1661 miles from St. John’s, Newfoundland. 

You hardly do Galway Bay justice in saying that it has serious 
difficulties. It has none which cannot easily be removed by enter- 
prise and capital. If the Government laid out some of the 
two and a-quarter millions annually raised from this country in 
over-taxation, in improving Galway, it could be done. Expert 
engineers some thirty years ago estimated that an expenditure of 
a-quarter of a million would render Galway Bay perfect, and with 
those improvements made, no port in Ireland could offer more 
advantages for Transatlantic trade.- It lies only 1264 miles in a 
direct line from Dublin, the capital of Ireland, and this distance 
could be run in 24 hours. Here it is in direct immediate connec- 
tion with London, Liverpool, Birmingham, and Manchester. If } 
the improvements suggested in Galway were carried out, anda 
breakwater run out to a spot called Mutton Island—a distance of a- 
quarter of a mile at most from the mainland and all over water at 
low tide, and where one of the old steamers went aground—it 
would be possible to run the Dublin train out to the ship’s side 
loading there, and unloading at the ship’s side at Kingstown. At 
this point in Galway there is sufficient depth of water for an 
Atlantic liner, and from this to a point of junction on the Midland 
tailway is not a-quarter of a mile. Galway Bay is naturally pro- 
tected from the fierceness of the Atlantic gales by the natural 
bulwark of the Aran Islands which lie athwart its extreme end, 
26 miles from the town. 

Galway’s geographical position was recognised in the past, and 
had the enterprise then got fair play it would be the main Atlantic 
route to-day. Sooner or later will it again come to the front, and 
what is now forcing it into prominence is not any English enter- 
prise so much as the determination of Canada to procure and 
command for itself an independent route for its growing commerce, 
and not be as at present driven as it is to utilise the New York and 
Liverpool ways, already sufficiently taken up by the American 
trade of itself. The development of the Pacific or Asiatic trade by 
the Canadian Pacific through Vancouver will make this selection of 
Galway the more imperative and desirable. 

Dublin, February 26th. 





RICHARD J, KELLY. 


THE PERUVIAN SILVER MINES. 





Sir,—An article recently appeared in THE ENGINEER® describ- 
ing a hydro-electric plant which is being prepared in this country 
in order to be carried on mule back up to the silver mines at the 
head of the Amazon. It is interesting to note that this is a case 
of historical repetition. In the Report of the Parliamentary Com- 
mittee on Steam Carriages of 1831, Trevithick’s evidence con- 
tains the following passage :—‘‘In 1814 I was engaged by the 
Spanish Government to construct in England nine high-pressure 
steam engines, and a mint, with pump work, and everything com- 
plete for driving the great mines of Paseo, in Peru; they 
weighed 500 tons, in 20,000 pieces, the boilers, each of 6 tons 
weight, all in single plates, and the cylinders, each in six pieces, 
all carried up the mountain on mules’ backs, and put together on 
the spot, by which the mines were effectually drained, the ores 
wound up, stamped, smelted, and coined. They remained in full 
work until the Spanish army retreated throngh the mines before 
the Patriots, and on their retreat broke the engines and threw 
them into the engine pits. For a report of my progress in Peru, 
see the first number of the ‘Geological Transactions of Cornwall,’ 
copied from the Lima gazettes.” 

Paseo is doubtless a misprint for Pasco, or Cerro-de-Pasco, which 
was a great mining centre on the high Andes. From 1825 to 1836 
the surrounding silver mines yielded ore to the value of £3,500,000, 
but the mines were with difficulty kept clear of the water, which, 
being impregnated with sulphur, was found quickly to corrode the 
working parts of the engines. At that time coal was mined within 
a few miles of this place The town contained some good houses, 
the property of mineowners and shopkeepers, though presenting, 
in some of its chief streets, the spectacle of conical Indian huts in 
juxtaposition with its best edifices. Within many of these huts 
were the openings to the mines, of which more than 1000 were 
opened in and around the city ; the mineowner could often pass 
at once from his dining-room to his mine. 

These details refer to the past Spanish working ; the declaration 
of Independence having been made at Lima, July 28th, 1821. The 
final defeat of the Spaniards took place at the end of 1824, after an 
occupation of nearly three centuries, during which the most 











* February 22nd, 1907, 


frightful cruelties were practised. It was estimated that over 
eight millions of Indians perished in the mines. D. M. 
March 6th. 





RETAINING WALLS, 


Srr,—In THe ENGINEER of February 22nd I note the descrip- 
tion of armoured concreté retaining wall constructed with hori- 
zontal platforms or ‘‘ spurs” at the back of the walls. I have been 
using such horizontal platforms for quay wall construction for the 
last seven years, and enclose herewith photographic prints 
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of some of these walls. Wall B provides 13ft. at low- 
water; Wall C is for 20ft. at low water. In each case the 
back row of piles is the sheet piling of old quay that had been 
built at low-water level and improved by sheet piling to allow of 
7ft. at low water. Wall D is a retaining wall for a street adjoin- 





ing the river Lee. In each of these walls iron bars are set in the 
concrete of the horizontal platforms a few inches from the surface, 
the sectional areas of the bars being such that the tensile stress on 
the iron does not exceed 5 tons per square inch. The approxi- 
mate cost per foot run of the walls constructed departmentally is as 
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follows :—B = £6, C = £15, D = £5. I am quite satisfied with 
these structures ; no cracks or settlement have taken place in any 
c1se, JAS. PRICE. 
Harbour Engineer’s Office, Custem House, Cork, 
February 28th. 





A STEAM TRAP PROBLEM. 


S1r,—In your last issue you suggested, in reference to the above 
from your correspondent ‘‘ Puzzled,” that a snifting valve might 
be used so as to prevent a vacuum. This would amount to the 
same as the automatic air valves I mentioned in the reply I sent, 
and which you were good enough to insert. May I say, however, 
that the automatic valves generally used for the purpose are 
operated by the expansion of a metal or vulcanite rod or similar 
device, for the reason that they must remain open until the steam 
reaches them, as otherwise there is liability for air to be entrapped 
in the — of the apparatus it is most likely to accumulate in 
after the bulk has been ejected. It is probably the non-effectual 











removal of the air from the apparatus mentioned by ‘“‘ Puzz!ed,” 
even after the pressure is in operation, which, to a large extent, 
accounts for the slow heating up of the nin Valves of the 
description I have mentioned are universally used for the purpose, 
because experience has proved them the best. They do not close 
by pressure, as in the case of the usual snifting valve, because this 
might occur before the air has been finally driven out, but instead 
close by the action of expansion due to heat. They can be obtained 
in various patterns from almost any heating firm. "3 
. J. Copp. 


SCREEN SIZES. 


Sir,—A mining company lately entrusted several tons of ore to 
a firm which has patented a new method of washing it. And now 
the mining managers cannot understand the results, and are wast- 
ing valuable time, because the washing firm has passed the ore 
through a ‘‘30-mesh” screen, and no one knows whether that 
means (1) each hole is ;in. across ; (2) 30 holes in a linear inch, 
including spaces between holes; (3) 30 holes in a square inch. 
And even when they find out, it will not be easy to compare with 
the screens used at the mine, which all have 1 mm. holes, 2 mm. 
holes, or other definite millimetre sizes. 

It is high time a definite and intelligible nomenclature was 
adopted for screens. The millimetre system will be best, even if 
Britain in general is not yet prepared to adopt the metre. Reasons: 
(1) Two-thirds of the civil:sed world use the millimetre already ; 
(2) the British scale has no short and generally-understood name 
for anything smaller than an inch, which is much too big, 

March 6th. FELLSIDER. 








AUSTRALIAN NOTES. 





ALTHOUGH late in the day, particulars of the Western Australian 
railways for the year ended 30th June, 1906, are only now avail- 
able. The erratic manner in which the renewals and replacements 
sre treated by the railway authorities in the various States dis- 
counts, in a great measure, the results of the working, and isa 
subject that should be taken in hand by the Inter-State Railways 
Conference. 

A comparison is given below of the general results of the West 
Australian railways, 1905-6 and 1904-5 :— 


Year ended Year ended 

June, 1906 June, 1905 
Total milesopen .. .. .. .. «- «- 1612 -- 1605 
Capital cost sai,” Tere £9,965,940 .. £9,808,458 
Grossearnings .. .. £1,634,444 £1,610,129 
Working expenses .. £1,201,753 £1,177,790* 
pT eee ee eee eee -- £432,339 
Working expenses to earnings, per cent, 73-53 -. 73-14* 
Net earnings tu capital, percent. .. .. 4-34 « £4 
Gross earnings pertrain mile .. .. . 89-98d. .. 90-18d, 
Working expenses per train mile 66- lid. 65-96d.* 
Passenger journeys.. .. .. 3 12,816, 766 11,845,439 
Goods and live stock tonnage 2,096,514 2,154,275 
Train miles.. a 4,359 633 4,285,235 


* Excluding special expenditure of £78,213 in 1905. 
Arrangements have been made for the expenditure of over 
£100,000 on new railway rolling stock, to be built at the Newport 
workshops of the Victorian railways. This will include 10 loco- 
motives to cost £30,000 ; 100 sheep vans at a cost of £20,000 ; and 
28 passenger carriages to cost £57,350. 
The results of the working of the Tasmanian railways shows that 
the transactions for the year were not so favourable as the previous 
year—the following are the main results for the past two years :— 


Year ended Year ended 

30th June, 1905. 30th June, 1906. 
Capital cost of lines open -- 3,920,505 -. 8,926,713 
ee. re roe .- 8,490 
, eee ae -. 4624 
Gross earnings .. .. .. .. «. «- «- 248,556 -. 241,188 
Working expenses . 171,680 -- 172,601 
ae ee ee eee ee -- 68,587 
Working expenses to gross earnings.. .. 70-46 -- 71-56 
Percentage of profit to capital invested .. 1-83 os ae 
EUR co xs oe ck. as es ae, a6 945,918 
Passenge-s carried .. 823,911 £60,519 
Goods tonnage .. .. .. 393,838 399,487 


The blast furnaces that are being erected at Lithgow, N.S.W., 
for W. Sandford, Limited, in connection with their steel works, 
are expected to be put in blast by Ist March next. 

Bulk handling of wheat.—Some interesting particulars were 
recently given by the chief traffic manager before the Parlia- 
mentary Committee appointed in Sydney to inquire into the 
question of the erection of grain elevators for the bulk handling of 
wheat in connection with the railway system of New South Wales. 
He said that it might be thought from his evidence that there was 
a feeling of antagonism to handling grain in bulk on the part of 
the Railway Commissioners. He wished to disabuse the minds of 
the Committee of any such idea. In a report prepared by the 
chief mechanical engineer, district engineer, and himself, he stated 
that to permit of grain being dealt with in bulk it would be neces- 
sary for the railway department to make provision under three 
heads, viz.:—{1) Bins at the receiving station for the reception of 
the grain, together with the necessary elevating appliances. (2) 
Grain-tight trucks for its conveyance. (3) Receiving bins and 
elevators at the point of shipment. It would be amg me to 
provide grain storage bins and elevators at all grain loading 
stations. The ultimate accommodation which would need to be 
provided in this connection would be as follows:—At the more 
important stations at which grain sheds are now provided, three 
reception bins—one of 30,000 bushels capacity for f.a.q. wheat, 
one of 15,000 bushels capacity for second-grade wheat, and one of 
10,000 bushels capacity for the other wheat—together with the 
necessary elevating gear. At the less important stations at least 
two reception bins would be required—one of 10,000 bushels 
capacity for the f.a.q. wheat, and one of 5000 bushels capacity for 
other wheat—together with the necessary elevating gear. 

It was estimated by the engineer-in-chief that the cost of pre- 
viding the required storage bins, with elevating gear, would be 
approximately £1 for every 10 bushels. If, therefore, provision 
were made as suggested above, the total cost of equipping the 
whole of the grain-despatching stations would approximately 
amount to £399,500. pe’. 

With regard to the conveyance of the grain by rail, it was 
estimated about two years ago that the cost of altering the exist- 
ing trucks to enable them to carry loose grain would be about 
£100,000. The alternative was to provide covered-in trucks of 
28 tons capacity, the cost of which would be £390 per vehicle if 
imported, and £450 per vehicle if made locally. If, say, 20 
million bushels had to be carried for shipment during three 
months of the year from an average distance of 250 miles from 
Darling Island 1222 of these special wagons would be required at 
a cost of £476,580 for imported vehicle<, or £540,900 if made in 
the State. 2 

The report concludes: ‘‘ With regard to the probable economics 
which would result from the handling of wheat in bulk, we have 
to report that no economy could be effected so far as the railway 
department is concerned.” 








Discussine the project for the Hudson Bay Railway, 
Sir Wilfred Laurier said that as the subsidy of 12,000 acres 
per mile offered for some years past had failed 1o induce 
capitalists to take up the scheme, the Government had decided 
to offer further inducements, and would shortly an ounce 
a policy which, they hoped, would bring about the construction of 
the 
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108-TON PNEUMATIC HAMMER. 


THE manufacture of armour-plate in Italy is carried on 
exclusively by the Terni Blast Furnaces, Foundries and Steel 
Works Company,* of Terni, in Umbria, just seventy miles 
from Rome. A point so far removed from the iron mines 
and engineering centres, and in a very sparsely populated 
country, suggests the question, What was the object in select- 
ing this as a site for a steel works? The answer appears to 
be found in the importance attributed to the low woods of 
Umbria as a source of wood charcoal by the founders of the 
first blast furnaces at Terni, which were started in November, 
1873. The gases from the furnaces provided the steam 
necessary for the blowing engine and for nearly all the other 
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Plan Section through £.E. 
“The Engineer” 
Figs. 2, 3, 4, and 5—BED-PLATE 


motive power necessary. Consequently, although water 
power had been thought of, it was the cheapness of charcoal 
which influenced the situation of the works. The iron ore 
then came principally from Elba, as at the present day it 
comes from Follonica. 


The existing steel works of Terni were established in May, | 


1886, close to the earlier furnaces. The large amount 
of water power available in the neighbourhood—150,000 
horse-power—provides all the motive power necessary beyond 
that derived from the furnace gases; and the furnaces in 





* Societa Alti Forni, Fonderie ed Acciaerie di Terni. 


their turn are heated by gas generated by the lignite 
obtained from the mines of the company at Terni. The only 
fuel which is lacking for the production of pig iron is coke. 
In this matter the Terni steel works are not worse off than 
other large European steel works, which are dependent 
entirely upon lignite; but Italians entertain hopes that 
electricity produced by water power will counterbalance this 
loss and will free them of their present tribute to other 
lands for coal and coke, and there are not a few English- 
men who join in the enthusiasm for that water power of 
Italy which is to ‘‘ close the door to Cardiff.’’ 

At Terni all the motive power is derived from the Nera and 
from the Velino, which joins the former at the falls of 
| Marmore. The Velino, a narrow, apparently insignificant 
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FOR A 108-TON AIR HAMMER 


stream, provides the largest amount of power. It is in part 
diverted from its natural course at a short distance above the 
falls and conveyed into a lake-like reservoir, where the mud 
precipitates. From this it passes through a tunnel and into 
| a small race at the head of the pressure pipes. 
| For nearly all machines at the Terni Steel Works high- 
| pressure hydraulic turbines serve for power purposes, but in 
| the case of power hammers the company found that a 
| more elastic fluid was necessary, and for this reason compressed 
| air has been chosen as the intermediary, and with, if is 
| claimed, a most important advantage over steam, in that it 
' is exempt from the losses by condensation which occur in 


large steam hammers. The air compressors were furnished 
by the Société John Cockerill of Liége, and are of the Dubpis. 
Frangois type, with four cylinders to each machine—two jn 
front for water power and two behind for air compressin 
The 108-ton hammer itself came also from the Cockeri|] fire 
and can strike ten to twelve blows per minute witha presgurg 
of 80 lb, per square inch. 

As the capacity of the compressors—1695 cubic feet per 
minute—was altogether insufficient to supply all the power 
hammers in the factory direct when all are working simy}. 
taneously, a reservoir of 35,310 cubic feet capacity wag 
installed, this reservoir consisting of two lines of under. 
ground cast iron pipes about 400 m. long by 1:250m. jn 
diameter—49in. 

To maintain the air pressure constant, whatever be the 
demands made on the reservoir, a hydrostatic compensator 
was added. On the side of the Pentima hill adjoining 
and at a height of 55m. above the level of ‘the works ‘. 
reservoir was excavated and connected by means of 600 mm 
—23%in.—cast iron pipe to the compressed air reservoir at 
the lowest extremity of the latter, the upper end being in 
connection with the air compressors. With this arrange. 
ment the only variation of pressure in the reservoir is that 
due to the height of water in the hill reservoir, and as the 
alteration of this height does not, at maximum, affect the 
reservoir pressure more than 71b. or 8 lb. per square inch, the 
pressure is, in fact, practically constant. 

The 108-ton hammer has a cylinder 20ft. in length and 
6ft. 3in. in diameter, the area of the fiston being 30 square 
feet. The full stroke is 16ft. 4in. The piston, the rod, and 
the hammer weigh together 108 tons, and the blow given at 
full stroke represents 540,000 kilogram-metres. The hammer 
block or anvil and the dies weigh up to 30 tons each piece, 
With an air pressure of only 74 lb. the blow of the hammer 
can be carried to140 tons. Pieces are forged by this hammer 
with a diameter of 4ft. and 16ft. in length, screw shafts of 
boats 66ft. in length and turrets from one piece 94ft. in 
diameter by 6ft. 8in. high. The space available between the 
four legs of the hammer frame is 26ft., and the clearance 
beneath the lowest traverse is 12ft. 6in. This gives all the 
freedom necessary for the forging of armour plates of all 
contours. Belonging tothis hammer there are dies, mandrils, 
and hammer blocks to the weight of 1100 tons. 

The bed-plate, beneath the hammer block which is quite 











Fig. G6—108-TON PNEUMATIC HAMMER 


independent of the foundations supporting the hammer 
frame, is a casting of 1000 tons weight. This was cast in one 
piece, special precautions being taken to avoid the injurious 
effects which would arise from a temperature carried too high 
in so large a mass. During the casting large quantities of 
‘‘pig’’ were dumped into the molten iron to lower the 
temperature locally, and a piece of cylindrical steel 14in. in 
diameter and 13ft. long was placed in the centre of the mould. 
This is shown in Fig. 2, surrounded by stacks of pig iron. 
The bed-plate, about 22ft. long along all sides, is surrounded 
by the masonry foundation carrying the hammer frame. 
Beneath the bed-plate the lowest foundation is a layer of 
concrete 8ft. in depth, followed by three courses of squared 
sandstone, each 2ft. in depth, and then a course of refractory 
brick 10in. deep, upon the top of which was run a sheet of 
metal 6in. thick, and weighing 40 tons. Upon this latter 
plate was built the mould for the anvil bed-plate, and this 
was entirely of refractory masonry. This masonry had a 
depth of 24in. at the bottom of the mould. The plan, Fig. 4, 
shows the arrangements made for running the bed-plate ; and 
the section, Fig. 3, shows the bed-plate completed, with 
the anti-vibration timbers or laggings of oak around its sides. 
When the mould was completed a few tons of molten metal 
were poured in to dry the mould and warm it, and the 
following day about 280 tons were run in from the cupolas of 
the steel works on the spot, while 360 tons were melted at 
the old foundry and hauled a distance of 2400 m.— 
14 miles—by locomotives, to the site of the big casting. The 
heat then became so great that it was considered prudent to 
leave the casting until the third day, when the mass was 
still perfectly liquid. On that day the casting was recom- 
menced and completed. The block remained as it was cast— 
not turned bottom side up as had been done in cases of lesser 
plates in other steel works.* The immense headers pro- 
vided for the Terni casting ensured a sufficient compression of 
the upper surface of the plate. Several months were allowed 
for the mass to cool down, and it then became possible to 
saw off the headers; but it was not until the sixth 








* For instance, at Perm, Rus‘ ia. 
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month after casting that it became cool enough to break up 
the mould and commence the erection of the hammer frame 
over the still smoking floor of the shop. 

The hammer occupies a building constructed especially for 
it and the armour plate reheating furnaces, and cranes for 
serving both. This building, which is of steel, is octagonal 
in form, 180ft. across and 150ft. in total height, or sufficient 
to contain the Pantheon at Rome. From the general eleva- 
tion it will be seen that there are two radial cranes—one of 
100 and the other of 150 tons capacity—pivoted on the top of 
the hammer frame at one end, while the free end of each is 
supported on high ‘straddling legs, one behind the other, 
which run upon a circular track of a diameter almost equal 
to that of the building, and encircling the furnaces situated 
between the railway and hammer. All the movements, 
circular, diametral and vertical, are effected by compressed 
air. Each furnace can contain an ingot of 75 tons and more, 
and its doors are operated by hydraulic cranes. The furnaces 
are heated by lignite gas produced by a group of retorts out- 
side the building. 

The blows from the hammer being limited in effect to 
the isolated bed-plate, no damage has ever been caused to 
surrounding structures. The natural foundations contribute 
to this result, for they are of the hardest pliocene sandstone 
—so hard that picks would not touch it, and the tools used 
to excavate it were rapidly worn out. In sandy tracts, such 
as those of North Germany, for instance, a large steam 
hammer of, say, one-seventh the power of that of Terni, 
becomes unpractical. In a new and model locomotive works, 
just north of Berlin, the forging-shop floor, paved with 
large slabs of iron, is tossed like sea waves, and the walls 
are to be seen breaking apart, all due to the vibration from the 
hammers, In this case of sandy soil no artificial founda- 
tions are of any avail, and the forging press must before long 
replace the hammer for all large pieces. The foundations of 
the Terni pneumatic hammer have a depth of 33ft., and the 
total height of the hammer is 60ft. Tach pair of legs in the 
hammer frame is supported upon a cast iron bed-plate of 
85 tons, anchored to the masonry foundations of the frame. 

The hammer is operated as usual by one attendant. A 
perspective view of it without its house is given in Fig. 6. 








THE FACTOR OF SAFETY.*. 
by J. P. E. C. StromEYER, M. Inst, C.E. 


CIVILISED people are brought up to place their faith in various 
conventional actions and beliefs, and they accept, without question, 
the correctness of their own and other people’s doings ; but occa- 
sionally an innocent question by a child, or a different custom 
amongst a distant people, gives us pause, and we ask whether 
there is good reason for our doing as we do. Generally the 
matter ends there, and we go on doing as we did. 

When one comes across a similar diversity of views, for instance, 
in engineering matters, one is naturally also prompted to ask the 
childish question, Why ! Now, it happens that engineers of this 
sountry are taught, almost from the cradle upwards, to speak 
about a factor of safety, and to think of the strength of structures 
n relation only to that factor. But to those who study foreign 
engineering books it must seem strange that the expression 
‘‘ factor of safety ” is rarely, if ever, used. Instead of saying, as 
we do, that one factor of safety must be used for certain classes of 
loads and certain materials and another for other loads and 
materials, they say that the permissible stress for one class of loads 
or materials is so much, for the other class it is somuch. In a 
general way the calculated strengths are about the same, but this 
marked difference of expression suggests a difference of thought 
which seems to be of importance. 

‘The expression ‘‘ factor of safety” came into existence during 
the early days of the rise of modern engineering. I have not 
been able to ascertain who used it first, but it was unquestionably 
invented by enterprising engineers who were introducing iron 
where wood and stone had beea customary, and the simplest means 
of overcoming the then fairly reasonable public fear that metal 
structures might be unsafe almost naturally led their producers 
to boast about them that, although much lighter than if made of 
stone or of wood, the new structures could, nevertheless, be made 
to carry, say, seven, ten, or more times greater loads before they 
would break. If necessary, these assertions were proved by 
experimental destructions. 

n tho e early days of enginee-ing little was known, even by 
engineers, about their own particular subject. Engineering was 
an art, not a science. A man with a true engineering feeling 
would rapidly acquire the power of hitting on fairly correct pro- 
portions which he could not possibly have calculated. hat 
generation of pioneers is dead, and a few modern engineers will 
have met typical men of this class, while in the printed records of 
their lives attention is drawn not so much to their failings as to 
their successes. I should, therefore, like to mention a few cases. 
One celebrated engineer built a suspension bridge of cast iron, 
another was unable to understand a drawing, and any novelty had 
to be presented to him in the shape of a model. Another cele- 
brated engineer, at one time the highest authority on the strength 
of materials and related subjects, could not see the use of 
diagonals in girder bridges, and actually built and tested a large 
angle iron model girder which had only square fields and no 
diagonals. A shipbuilder, one of the most enterprising man, knew 
nothing about elasticity. 

Now, such men would experience occasional failures, even when 
they thought themselves safe, and it is but natural that we find 
them advocating very high factors of safety, and yet their struc- 
tures may often have been weaker than those built now-a-days, 
with which a very much smaller factor is used. The reason is a 
simple one. Ancient engineers knew little about the strenzth of 
materials, and less about stresses and live loads. We of to-day 
know very much more than they did ; we test all our materials, 
and we have been anle to reduce the factor of safety considerably. 
From this our non-engineering friends would readily argue that the 
factor of safety has really nothing to do with the safety of struc- 
tures, but it is an indication that we engineers are doubtful about 
the value of our knowledge, and that because a large factor of 
safety is still customary we must still be possessed of a large por- 
tion of ignorance both about materials and about the straining of 
structures, 

I fear that this argument is fairly true, but, on the other hand, 
I have considerable faith in practical experiences, and donot believe 
that any material advance can be made in the direction of reducing 
structural dimensions. All that we may hope to do, is to deter- 
mine with greater precision than is now customary the exact 
nature of the stress in structures, and the true resisting powers of 
the materials, and to improve our designs accordingly. 

Now, attempts in this direction must be seriously hampered by 
a conventional phrase of the sweeping nature of the “‘factor of 
i It makes no distinctions, and no classifications are 
possible, whereas, if we were to adopt the Continental custom and 
speak about ‘‘ permissible stresses,” we could tabulate them for 
various materials, and for every condition of straining, and we 
would feel impelled to discover the reason for the numerous dis- 
a which would then show themselves. A very simple case 
will demonstrate this point. A screwed stay rod may with safet 
be subjected to a dead load of, say, one-third its breaking load, 

* Presidential address delivered to the Institution of Civil Engineers, 
Manchester Association of Students. 








but the nut and threads of the stay must bave a much higher 
factor of safety. Why? Partly because the fit of the nut and the 
screw is never a perfect one, and that the bearing pressure is 
unequally distributed. But that is not all, for even if the fit were 
perfect, the threads would still be the weakest part, on account of 
the deformation produced in the stay and nut. Thus, supposing 
that each turn of the thread is transmitting the same load from the 
bolt te the nut, then the pitch of the threads in the bolt, which is 
slightly increased above the normal by the stretch due to the load, 
diminishes gradually from the base of the nut to its top end. 
Similarly, on account of the pressure in the nut, it is slightly 
shortened in length, especially at its base, and it is at this point, 
on account of the difference of change in the pitches of the two 
threads, that the stress will be greatest. Evidently, therefore, all 
the threads do not transmit equal pressures, and the stresses both 
in the bolt and on the nut will be greatest at the bottom, and least 
at the top end of the nut. 

Elementary theories about the sizes of nuts would lead to their 
depths being made equal to half the effective diameter of the bolt. 
In practice the two dimensions are made equal, which is in fair 
agreement with the more complete theory. 

Now, here we have a simple case of having to employ a factor of 
safety which is twice as high for the nut as for its bolt. This is 
done partly, if not wholly, because of our disinclination to trouble 
about the true theory of the stresses produced in the bolt and nut. 
Practice has fixed the best sizes for the nuts, and improved under- 
standing will not alter these, but when we talk about the matter, 
and use the term ‘‘factor of safety,” we should remember that we 
are coupling it with incomplete text-book theories. ‘The factor of 
safety for nuts, accordiug to common practice, is about 20, but 
when using the more accurate formula, the factor of safety may be 
reduced to 10. The difference between 10 and 5, which is the 
more common factor, is probably due to practical experience about 
imperfect workmanship ; a slight slackness of, say, one-tenth of 
the depth of the threads increasing the stresses by nearly 10 per 
cent. 

It will be noticed that the term “‘ factor of safety” is not based 
on the actual breaking strength of the bolt or nut, but on the test 
made on the material of which the bolt and nut are made, and this 
introduces a new complication, for we are assuming that the bolt, 
its threads, and the nut, wil] follow the laws of elasticity right up 
to the breaking point. That is far from being the case, as wil] be 
evident from a consideration of the shearing stresses in the threads 
of the bolt and nut. Up to the limit of elasticity, as already ex- 
nog the shearing stress will be greatest in the threads near the 

ase, and less higher up. When the limit of elasticity is well 
passed, at, say, 20 tons per square inch, the lower threads will have 
become permanently deformed, and these will all offer little more 
resistance than the top ones. Ifthe nut is a short one, the threads 
will all strip together, when, say, 23-ton shearing stress is passed. 
If the nut is of medium depth, the lower threads will be offering a 
resistance of, say, 20 tons per inch, and the upper ones, where the 
elastic limit has not been reached, will be stressed according to the 
principle explained above, ¢.¢., less and less the higher we go. If 
the nut is very long, it will be possible for the lower threads to be 
stripped entirely ; above these a weak resistance of, say, 10 tons 
per inch will be offered by some partly sheared threads, and the 
maximum stress of, say, 23 tons will be offered by the highest 
batch, so that, at the time of giving way, the distribution of stresses 
in a bolt with a long nut may be approximately the reverse of 
what it was before the limit of elasticity was reached. There is 
no reversal of conditions in a tensile test piece, so that it is wrong 
in principle to compare the two, but this is done every time we 
talk of the factor of safety of bolts and nuts. 

In this simple example of the bolt and its nut we meet with a 
tension stress in the bolt, a shearing stress in the threads of the 
bolt and of the nut, and a compression stress in the nut. We 
know, or think that we know, what is the tensile and the shearing 
strength of the material of the bolt; but who knows when the 
material will give way if it is subjected to both tensile stress and 
shear, and who knows when the nut will give way under its com- 
pound shear and compression stress? Nobody knows whether the 
threads of the bolt or those of the nut will give way first, and it is 
quite conceivable that, in this respect, bronze bolts and nuts may 
behave quite differently from steel or iron bolts and nuts. The 
nature of the stresses and the behaviour of material would also be 
different if the bolt were pushed, not pulled, asin the breech block 
of a gun; and in links, where the bolt and nut are both in tension, 
we have still another condition resembling riveted joints. 

We do not know the higher mathematics of the bolt and nut, or 
at least we do not employ them ; we do not take account of the 
changed distribution of stresses when passing from. the elastic to 
the plastic straining of materials. and we do not know anything 
about the strengths of materials under compound stresses, and 
although, therefore, the term ‘factor of safety” may have been 
invented to inspire the public with confidence in iron structures, 
now-a-days one is perfectly justified in saying that this term has 
maintained its hold on us partly because of habit, partly because it 
lulls us into a feeling of security, which discourages us from look- 
ing as deeply into the questions of stresses as our modern advances 
and experimental facilities might enable us to do. 

Some years ago | called the factor of safety a measure of 
our ignorance, and if we compare some customary factors of 
safety, for instance, 2 for gun barrels and 20 for nuts for 
bolts, we may safely say that bolts are not 10 times safer than 
gun barrels, but that in spite of complicated mathematics, we 
know ten times more about the stresses in a thick-walled tube 
than we know about the stresses in bolts. In a way this is 
natural, for bolts are not as important nor as dear as guns, and, 
therefore, the latter have been studied with far greater attention 
than the former. 

I will deal first with the question of the power of materials to 
withstand stresses. In 1885 1 read a paper before the Institution 
of Civil Engineers, in which I showed that by heating a piece of 
mild steel, and bending or hammering it, it would acquire per- 
manent brittleness, At the time I said permanent, but only knew 
that samples so treated were brittle after the lapse of about twelve 
months. I have retained possession of one of these samples, and 
now, after twenty years’ waiting, I have convinced myself that the 
brittleness has not disappeared. Here we have a fact which does 
not seem to be generally Lnown, viz., that injudicious heat treat- 
ment may create local weakness, which may persist until the 
structure is done with. 

It is well known that punching holes into mild steel plates may 
injure them permanently, and my own observations tend to show 
that the injury gradually extends from the holes further and 
further into the plate, at any rate, with certain qualities of steel, 
but what these qualities are has yet to be discovered. In practice 
the matter is settled thus :—Boiler plates and bridge plates are, or 
should be, drilled, ship plates are punched, and some of the holes 
are countersunk. Now the general immunity from cracks amongst 
ship plates, whose tenacity is from 28 to 32 tons, suggest that the 
tests adopted with these plates lead to the rejection of all such as 
would suffer permanent injury from punching. On the other 
hand, the experiences with early steel, especially with Bessemer 
steel, was that this material would not submit to punching, and 
the difference in behaviour of the two metals was attributed to 
excess of carbon, or its irregular distribution. But this has not 
been established, and the subject still awaits investigation. We 
may, therefore, indulge in the speculation that very mild steel 
will not be injured by punching, that medium hard steel has given 
very little trouble, at least in ships, and that failures amongst 
punched hard plates were at one time fairly frequent. The pro- 
blem now is :—What factor of safety should be adopted for three 
structures with punched holes, if made respectively of the three 
steels? Some engineers will go even below four for the mildest 
qualities of steel. Fow engineers would go below five for the 
medium hard quality ; some would. prefer factors at six or seven, 
and for use in boilers the leading authorities will have nothing to 
do with plates haying punched holes, no matter how mild the 





material may be. If any structure is built of fairly hard steel, 
say 32 to 36 tons, few engineers would be satisfied.with a lower 
factor than 10 for punched holes, and most of us would decide, as 
boiler engineers have done, to treat such a structure as being 
unsafe. 

Here,”perhaps better than in my previous example, we see the 
true meaning of the term “factor of safety.” We increase it, not 
to make structures safer, but because we feel that we do not know 
enough about the particular subject, in this case the effect which 
is produced by punching. 

f certain qualities of steel suffer by punching, they will neces- 
sarily also suffer by shearing, and that is the reason why, in 
boilers at least, all sheared edges are planed off. An interesting 
illustration of this subject was brought to my notice some years 
ago. Some very large cylinders were to be made of steel plates 
about lin. thick, having a tenacity of 36 tons per square inch. 
The, bending{was to be done cold, but the plates would not stand 
this treatment and broke. Then the plates were bent hot, but 
warped on‘cooling, and had to be re-bent when cold. This double 
bending and the heating process added materially to the cost, 
but the structure was made safe thereby, for if the plates could 
have been bent cold before their sheared edges were removed it 
is probable that, being of a very hard quality, some brittleness 
might>,have remained, and cracks might have developed after 
erection. 

As explained above, we do not know which qualities of steel are 
likely to suffer by punching, and we also do not know what there 
is in the punching and shearing process which injures plates, Is 
it the severe pressure between the punch and the die, or is it the 
severe shearing stress? lf the latter, then steel bars made of 
the particular quality of steel ought to grow permanently brittle 
on being severely twisted, and torsion might perhaps be found 
to constitute a reasonable test for detecting such materials. But 
I have already made the experience that twisting steel at a blue 
heat does not seem to have the same injurious effect as bending 
it. On the other hand, if the injury is done by severe crusbing 
pressure, then susceptible steels are likely to grow unreliable if 
severely hammered or if severely pressed, and the idea readily 
suggests itself that the severe bearing pressure set up around 
rivet holes, both during riveting and during the proof testing, 
might produce a local brittleness which, on spreading, would make 
the structure unsafe. Considerations of this nature, and occasional 
so-called inexplicable failures with high tenacity steel, have led 
some engineers to refuse to use the material, others to adopt 
relatively high factors of safety, and others again have every 
confidence in it, and credit it with its full tensile strength. The 
question of dimensions here crops up, for it is well known that 
even the hardest steel may be used in guns in the form of wire. 

Let us now turn to compound stresses, and examine the simple 
conditions existing in cylindrical boiler shells. If the ends of a 
boiler are well stayed, the shell plates on either side of the riveted 
joints are subjected to simple circumferential tensile stresses, and 
we know that mild steel will not commence to give way until a 
stress of 13 tons is reached. This is about one-half of the ultimate 
strength of the material. Although it would not be reasonable, 
under ordinary circumstances, to use a factor of safety of two, one 
might feel fairly safe in this simple case with a factor of safety of 
three. Nevertheless, responsible engineers employ a factor of 
safety of five when designing boiler shells, and adopt the somewhat 
quixotic process of raising insurmountable obstacles, by insisting 
on a test pressure for which the factor of safety is temporarily 
reduced to two-and-a-half. 

One is perfectly safe in saying that there have been no explo- 
sions of boiler shells at one-fifth of the estimated bursting 
pressure. On the contrary, whenever shells have burst due to 
overloading of the safety valve, the bursting stress was practically 
always equal to the tensile strength of the material. In smail 
arms, using smokeless powder, the gas pressures are said to attain 
20 tons per square inch, and that is also the intensity of the shear- 
ing stress in such barrels, but experiments show that mild steel 
will give way under shear when a stress of about 23 tons is reached, 
so that here we are working with a factor of safety of 1-15, yet 
nobody could assert that the rifles of our soldiers are unsafe. 

It may, of course, be argued that the pressure in a gun is but 
momentary, while a boiler pressure may be maintained for hours, 
and even weeks at a time, but then there are no experiments 
which establish that mild steel is stronger under an impact stress 
than under a steady tensile stress, so that here again it would 
seem as if the term “‘ factor of safety ”-were used merely to cover 
our want of knowledge. However, that is not quite true. Boiler 
shells are liable to corrode, and thus must have a certain rigidity, 
even if for no other reason than that the riveted seams and mount- 
ing joints would leak if the plates were too thin, and then for 
convenience one speaks of a factor of safety of four or five, and is 
in reality thinking of reasonable rigidity, and wearing power. In 
some published rules a more sensible view is adopted. The factor 
of safety is kept relatively low, but one or two-sixteenths of an 
inch are added for possible corrosion. 

Suppose now that the end of a boiler is not stayed, but is made 
spherical in shape, then as the tensile stresses in the ends are only 
half of the circumferential ones in the shell, if of equal thickness, 
such end plates may, according to text books, be made half as 
thick as the shell p'ates. But the conditions are not quite as 
simple as supposed. In the spherical ends there are two equal 
stresses crossing each other, each of one-half the intensity of the 
circumferential stress in the shell plates of equal thickness. Now 
the real question to ask should be: If a plate is subjected to a pair 
of cross tensile stresses, which combination I have called “‘ drum 
tension,” will it give way when its simple tensile strength has been 
exceeded, or when the sum of the two tensions equals the simple 
tensile strength? My belief in the past, but it was merely a belief, 
was that the material would give way when the sum of the cross 
stresses exceeded the simple tensile strength. This would mean 
that a spherical boiler end plate should be made as thick as the 
cylindrical shell plate, whose ends are stayed. Then also, because 
of the addition of the longitudinal stress in the unstayed shell, its 
plates should be made 50 per cent. thicker than the shell plate of 
the stayed boiler. In support of this view, one might have 
quoted the frequent and very disastrous explosions of egg-ended 
boilers, which generally burst their circumferential seams, but 
these mishaps can be traced to other causes. Unfortunately, not 
for me, but only for my views, which were, however, shared by 
others, Mr. Guest made some interesting experiments, from which 
it would appear that medium hard stcel is actually stronger when 
subjected to two cross stresses, than when there isa single pull in 
only one direction. His experiments need confirmation, and even 
then one would hesitate about adopting them as practical guides, 
for instead of baving to make the spherical end plates as thick as 
the shell, his results allow them to be made 58 per cent. less thick, 
also that by dispensing with longitudinal stays, whereby the shell 
would be subjected both to a circumferential and a longitudinal 
stress, one might reduce its thickness by about 15 per cent. 

This is a paradoxical conclusion, and if I were asked why I do 
not act on it and make these reductions, I would feel thankful that 
the term “‘ factor of safety ” has not yet been done away with, for 
I would shelter myself behind it, and would plead ignorance, for 
as yet there is only one set of experiments available, and no 
practical experience at all. 

The justification of adopting this course could be sought for in 
what occurred in the shipbuilding trade, when iron was replaced 
by mild steel. Iron for shipbuilding had become a bye-word for 
all the worst qualities of puddled iron, and before 1880 it required 
specially skilled men to plate a ship without breaking the plates 
which were then used. The tensile strength of this material was 
reasonably high, but ductility there was none. Mild steel was 
then invented, and after its reliability had been established, it was 
adopted for shipbuilding purposes, A simple conversion of 
measurements was devised. Scantlings, which had been measured 
in sixteenths of an inch, were now measured in twentieths of an 
inch, which meant that a reduction of thickness of 20 per cent, 
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was sanctioned. Of course the plates were now very carefully 
gauged by the surveyors, and shipbuilders at once complained that 
the actual reduction of weight was not 20 per cent. as intended, 
but only 125 per cent. Two and a-half per cent. would be due to 
greater density of the steel, and shipbuilders, even while admitting 
that iron ships may have been built 10 per cent. lighter, were 
clamouring for the further 10° per cent. reduction because of the 
established fact that mild steel was 25 percent. stronger than good 
iron and more ductile. 

This demand quickly died out, for shipowners were soon loud 
with their complaints, about the leaky condition of the hulls of 
newly-built steel ships, and many a vessel built in the eighties has 
had to be structurally strengthened by doubling some of the 
plates. The practical experience of substituting the much 
stronger and more ductile steel for the weaker and more brittle 
iron was therefore that practically very little reduction in weight 
was permissible, although from a theoretical, and even from a 
practical poiat of view, a reduc ion of 20 per cent. seemed to be 
Regent es oa The causes were not at once fully grasped, 

ut seem gradually to have been taken into account. 

This experience is a warn‘ng, on a very large scale, that innova- 
tions, however carefully they m+y be made, must be checked by 
actual experiences. _ Another very salutary lesson to be learnt 
from this experience is that practice ia its own haphazard way 
will often determine more c rrect proportions than can be obtained 
by elegant theories and experimenting. Hardly any reliable 
theories had been worked out on the st engths of ships until about 
the dawn of the steel] era, and with the exception of a few launch- 
ing strains, in ships measured by myself in the early eighties, no 
experimental checking «f the theoretical calculations were under- 
taken until about three years ago, when the Admiralty measured 
strains with my strain indicators in H.M. torpedo destroyer 
Wolf. Nevertheless, as was shown when the reductions from lron 
to steel were made, the scantlings of ships had by practical experi- 
ence been fairly correctly determined. The process was, and still 
is, a simple one. If any part of a ship gets strained, the loca] 
rivets work loose, and if they belong to the ship’s plating, leakage 
takes place. If renewals of rivets do not poo. | matters, then the 
parts have to be strengthened, and in future designs these parts 
are made thicker. By this process, parts which are too strong are 
unfortunately not detected and not reduced, and it is only when a 
general reduction is made, as was done when steel was used for 
ships, that safe parts can be left thin, while the weaker parts have 
to be thickened. 

Engineers who are accustomed to designing large bridges will, of 
course, know that the greatest shearing stresses in girders are to 
be found at the two ends. In ship designs this fact was for a long 
time overlooked, theoretical attention being directed chiefly to 
the thickening of the upper and lower strakes at the middle of 
their lengths, but practical experience had taught that their reduc- 
tion towards the ship ends could not be accompanied by a similar 
reduction at the waterline. Yet, it was not until quite recently 
that this experience was explained as being due to shearing stresses 
in the ends of the ship’s plating, and it was then discovered that 
it had been noticed many years ago that even wooden ships had 
suffered from this cause, and that there had always been a 
tendency for the seams at the waterline and near the bow and 
= spit out their oakum, due to shearing movements of the 
planks. 

Returning to the question of compound stresses, one need not 
wonder that if the shearing stress, which consists of a tension and 
compression stress acting at right angles to each other, is the only 
one about which anything of value is known, that there must be a 
great diversity of opinion as to whether other compound stresses, 
of which there are six, cause the material to break down more or 
less readily than simple stresses. But evidently, as long as no 
experiments have been made on this subject, there is littie use in 
making mathematical inquiries into the resolution of compound 
stresses in three dimensions, and it is not surprising that this 
chapter of engineering science has barely been opened. 

(To be continued. ) 








REGULATIONS FOR ROAD BRIDGES IN 
AUSTRIA. 


Tue Austrian Minister of the Interior has recently revised 
the official rules and data, which since the year 1892 had 
governed all projects and applications for the erection of new 
road bridges throughout the empire. Sometime ago the 
prescribed regulations, which concern all structures of metal 
and wood of the description mentioned, were published. 
A summary of the contents of the new ordinance will, we 
think, be of general interest to the profession. 

When drawing up the stipulations many years ago, which 
defined the rules to be observed in the designing and con- 
struction of railway bridges, the Austrian authorities laid 
particular stress upon two points, which they considered of 
the first importance. One of these was that the rules should 
be as accurate as possible, and the other that they should 
admit of a ready and easy practical application. The same 
guiding principles have, no doubt, actuated them in prepar- 
ing the present specifications and standards. In all instances, 
embracing every type of bridge, the loads upon which the 
calculations of the stresses should be based, consist of the 
weight of the structure itself, constituting the dead load 
and all such accidental or moving loads, due to the 
particular description of vehiclés passing over the structure. 
The wind pressure has also to be taken into account, and 
where the system of construction renders it necessary, 
changes of temperature also. It may be stated that, with 
regard to wind pressure, the coefficients adopted in England 
are, with some minor modifications, almost universally 
accepted. 

Road bridges are divided into three classes, and the first 
and second contain two sub-divisions, one in which the main 
girders are placed between the roadway and the footpaths, 
and the other when they are situated outside the footpaths, 
or underneath the flooring or platform of the bridge. In the 
former the footpaths are carried on cantilevers fixed to the 
main girders, The width between the main girders of the 
first sub-division is 19 14ft., and. 5ft. for each footway. For 
the second, the total width over the whole flooring is 23ft., 
which allows 15ft. for the road and 4ft. for each footpath. 
In the first sub-division of structures of the second class, the 
distance in the clear between girders is 17-8ft., and 4ft. is 
allowed for each of the footpaths, and in the second the 
respective dimensions are 21°2ft. and 3-3ft. For bridges of 
the third class, which are destitute of footways, the clear 
width is 16°5ft. A minimum height of 14°8ft. is specified 
between the upper series of wind braces and the roadway, 
which is reduced to 8°3ft. at the sides. 

The proof loads are arranged under three heads, and vary 
in intensity according to the class of bridge :—(1) Roadway 
to be covered with wagons and their horses, and the foot- 
paths with a loading uniformly distributed, representing the 
weightof acrowd; (2) whole bridge covered with the standard 
uniform loading; (3) bridges of the first and second class to 
be further tested by the passage of a steam roller. For the 
different classes of bridges the proof loads are thus arranged : 
—First class: (A) Wagons with two axles, and a total 
weight of 12 tons, drawn by a pair of horses weighing 


together three tons; (B) uniformly distributed load of 92 1b. 
per square foot; (C) steam roller of 18 tons, of which eight 
rest upon the fore and ten upon the rearaxle. Second class: 
(A) Wagons of two axles, weighing 8 tons, and drawn by a 
pair of horses of a combined weight of 14 tons ; (B) uniform 
load of S01b. per square foot; (C) steam roller of 14 tons, 
six on fore and eight on rear axle. Third-class : (A) Wagonsof 
three tons, and two horses equal to one ton; (B) uniform 
load of 62 1b. per same unit. The pressure of the wind is 
estimated from two points of view—that is, when the bridge 
is uniformly surcharged, and when it is not. In the former 
case the pressure is taken at 541b., and in the latter at 34 1b. 
per square foot, and each case is to be treated separately in 
the calculations for determining the resultant stresses. The 
working stress data are founded on coefficients derived from 
those in present use for the designing of railway bridges. 
For stresses in either tension or compression, under the 
action of the prescribed dead and live loads, the limits in 
kilogrammes per square millimetre may be expressed for 
wrought iron and steel respectively by the equations— 
K + 0:02 x S, and K + 0:05 x S. 

For wrought iron the value of K is 7°5 kilos., and for steel 
8 kilos. -The span S is in metres. In no case are these 
figures to exceed 9 kilos. and 10°5 kilos. per square milli- 
metre, equivalent in English units to 5-71 and 6°6 tons per 
square inch. The stresses allowed for the rivets are not to 
be greater than 3°81 and 4°4 toms per square inch for 
wrought iron and steel. These limits may, however, be 
increased for those members of the structure which are more 
immediately affected by the wind pressure. Those intro- 
duced for bracing the platform may be stressed up to 6°35 
and 7°62 tons per square inch, but the rivets are restricted to 
4°45 and 5°08 toms per same unit. Cast steel used in the 
bed-plates and roller nests and elsewhere may be taxed up to 
6°35 tons. In the new ordinance steel is specified to possess 
a tensile strength between 22-86 and 28-57 tons per square 
inch. Its capability of extension should be such that its 
value, estimated as a percentage, multiplied by its resistance 
in kilogrammes per square millimetre, should give a product 
above 1000 in tests along the grain, and of 900 across it. 
Rivet steel must be equal to a strength ranging from 22°22 
tons to 25-40, and have a coefficient of quality, computed as 
a product already explained, of at least 1100. 

One of the bending tests may be more particularly referred 
to. A steel bar, from Q2in. to 3°2in. in width taken 
from some of the plates, and from flat and _ ribbed 
sections used in the construction of the work, is notched 
normal to the direction of the rolling to a depth of 0:04 of an 
inch. In thiscondition it must, without fracture, withstand 
bending to a curve of a diameter equal to five times the thick- 
ness. The limiting angle of bending is 90 deg. for steel of a 
tensile standarc of 28-57 tons, 120 deg. for that of 26-03, and 
150 deg. for that of 22°86 tons. 

When referring to the formula for determining the working 
stresses of iron and steel, it was stated that they were to 
some extent modifications of the rules ordered to be observed 
in dealing with railway bridges. It will be seen that the 
present equations are composed of a constant quantity and 
a variable product, which latter is a function of the span. 
The regulations issued by the Ministry of Trade, 1887, for 
railway structures of wrought iron in Austria, fixed limits for 
the working stress, which also varied with the span, as in the 
accompanying list. 

oh OE ee ere, 181 262 394 525 
Limits in tons per square inch 4-44 4-95 5-58 5-58 5-71 

For intermediate spans, the limits were ascertained by 
rectilinear interpolation, the abscisse being chosen in such a 
manner as to give the results in round numbers. The 
ministerial regulations of 1892 extended the use of these 
limits to Siemens-Martin mild steel. Provision is made in the 
Austrian ordinance, apart from all theoretical considerations, 
for keeping a ruling hand over the actual construction of the 
bridges. Certain compulsory clauses are inserted, which 
claim an equally strict observance and obedience from the 
contractor and the builder, as the other regulations exact 
from the engineer and designer. 








CATALOGUES. 


Brooke Too MANUFACTURING ComPaNyY, Limited, Belgrave- 
road, Birmingham. —Circular of miachine-selieved gear cutters of 
involute for:n. 

Britiinc Licut Company, Berwick-on-Tweed.—Circular illus- 
trating the various forms of lamp made in accordance with this 
company’s patents. 

GIBBONS BROTHERS, Limited, Dibdale Works, Dudley, Worcs.— 
Circular of pressed steel tanks, gutters, troughing, pipes, chim- 
neys, skips, barrows, &c. 

KeRMODE’s PATENT Liqvuip FuEL System, 116, Fenchurch- 
street, London.—‘‘The Liquid Fuel Question,” with special 
reference to Kermode’s system. 

BLACKSTONE AND Co., Limited, Stamford.—A next little 
brévhure, entitled the ‘‘ Blackstone” oil engines, gives very full 
particu’ars and prices of these well-known prime movers, 

ARMORDUCT MANUFACTURING Company, Limited, Farringdon- 
avenue, London.—The results of some tests of armorduct conduits 
in competition with other makes forms the subject of this 
booklet. 

EDISON AND SWAN UNITED ELEctric LicHt Company, Limited, 
36 and 37, Queen-street, Cheapside. —Leaflet No, 12,083, devoted 
to ammeters and voltmeters of the sector pattern, and moving iron 
type, for direct or alternating current. 

F. REDDAWAY AND Co., Limited, Pendleton, Manchester.—This 
pamphlet dedls with ‘‘ Belt Conveyors and Conveying Belts,” and 
the various systems in vogue are described. The illustrations are 
very clear, and the descriptive matter is in large type. 

SNowpon, Sons AND Co., Limited, Millwall, London.—A leaflet 
issued by this firm is intended to advertise ‘ Sinol,” a cylin- 
der lubricant, which is semi-solid and composed of materials 
in which the best air-floated graphite is incorporated. 

Unitep Kincpom METALLIC PACKING SYNDICATE, Limited, 
14, Cook-street, Liverpool.—The several packings for different 
purposes made by this company are described in this pamphlet. 
The larger portion of the book is, however, taken up with the list 
of users, 

HALuey’s INDUSTRIAL Motors, Limited, Yoker, Glasgow.— 
Catalogue of motor vehicles for public service and commercial 
vehicles. The motor mechanism includes two-cylinder 20 horse- 
power, and four-cylinder 35-40 horse-power petrol engines re- 
spectively. 

THORN AND HoppLE ACETYLENE CoMPANY, Limited, 151, Vic- 
toria-street, Westminster.—The “Incanto” new self-contained 
acetylene lamps form the subject of this —_— The lamps 
are of numerous types for table use, wall brackets, and street 
lighting. 





HopGsoN WRIGHT AND Woop, Century Works, Pellon-lane, 


Halifax.—List No. 21 of multipolar protected and ventilated type 
tnotors. The machines are designed on modern prit.ciples, special 
regard being taken to an extremely low reaction voltage, and 
consequently, good commutation. ‘ 

App.Leby’s, Limited, 56, Victoria-street, London, 8.W.—Two 
books have been received from this firm. One deals with an 
electric ingot rotating gear for forge cranes, and the other contains 
a number of admirable illustrations of lifting and transporting 
installations carried out. 

R, R. WHITEHEAD AND BrotueErs, Limited, 10, Endell-street, 
W.C.—The ‘‘ Wand ” felt s are intended for placing beneath 
the chairs and fish-plates of railways for insulating purposes. The 
‘*Kush” felt pads a e similarin mater al but thicker, and intended 
for use in constructional engineering work. 

JOHN Davis AND SON, Limited, All Saints Works, Derby.—We 
have received from this firm two pamphlets describing respectively 
electric blasting apparatus and engineering and meteorological 
instruments. Special attention is drawn in the latter pamphlet to the 
Davis-Derby exploder, which is of the magneto type. 

RoBEY AND Co., Limited, Lincoln.—Catalogue No, 120, 
Sections 8 and 9. Section 8 is devoted to traction engines, road 
locomotives, and traction wagons ; and Section 9 to the Robey 
patent steam wagon and steam tractor, both of which are well 
known to our readers. The books are nicely produced. 

ScHAFFER AND BUDENBERG, Limited, Whitworth-street, Man- 
chester.—The abridged 1907 catalogue contains nearly 200 pages 
of letterpress and illustrations of pressure and vacuum gauges, 
water gauges, steam whistles, reducing valves, governors, counters, 
lubricators, anemometers, thermometers, and numerous other 
appliances of engineering interest. 

A. Borsic, Berlin.—A neat souvenir to celebrate the building of 
the hundredth locomotive for thé Chilian State Railways has been 
published by Mr. Borsig. The pamphlet is printed in Spanish, 
and contains illustrations of the various types of engines turned 
out for the Chilian Government. The reading matter is descrip- 
tive of the engines and the country through which they work. 

Mork PATENT PuLLEY Biock Company, 42, 44, Moor-lane, 
London.—Two booklets, 3M and 40, describe the ‘‘ Mork” and 
** Original” type of blocks ; 3M gives particulars of the new ‘‘ Mork” 
patent pulley blocks, with releasing gear. This, it is said, is the 
only pulley block in the market in which the worm wheel may be 
permanently lifted out of gear. When the worm wheel is out of 
gear the idle bottom block can be overhauled with the greatest 
speed, or the tackle may be used like an ordinary gin block for 
lifting light loads, he block has been described in THE 
ENGINEER. 

WELDLEss £HaAINS, Limited, Gartsherrie, Coatbridge.—A cir- 
cular issued by this firm gives tables of tests of weldless steel 
chains compared with welded iron chains of equal size. As 
the length of each chain is in proportion to the length 
of the bar from which it is made, varying from about 60ft. 
to 90ft., it is obvious that when longer chains are required it is 
necessary to join them. For this purpose a connecting link is used, 
which is made from a very fine quality of special weldiog steel. 
Lloyd's tests have proved that this cunnecting link is from 15 to 25 
per cent. stronger than the chain which it joins. This result is 
obtained from the very high-class material used, and also by 
increasing the thickness slightly in the direction which does not 
interfere with the pitch of the chain. 

CHLORIDE ELgcTRICAL StoraGeE Company, Limited, Clifton 
Junction.—Circular No. 18 is devoted to a description of the Lux 
accumulator for train lighting. It is claimed that the special 
features of these cells render them specially suitable for train 
lighting. The positive plates are a special Planté type, and con- 
sist of an antimonial lead grid of great mechanical strength and 
rigidity. The grid contains a number of circular holes, in which 
are fixed coils or rosettes of pure corrugated lead tape. These 
rosettes present an enormous surface area, and are converted into 
active material by electrical formation. The negative plates are 
of the ‘‘ box” or ‘‘cage” type. Instead of paste being applied 
to a lead grid, pastilles or slabs of active material are prepared, 
and these are enclosed in an antimonial lead cage made up in two 
halves riveted together. When finished the face of the plate pre- 
sents a smooth surface of perforated sheet lead, the intervening 
pockets constituting receptacles for the active material. 

ALFRED HERBERT, Limited, Coventry.—The new sectional cata- 
logue E5is devoted specially to combination tarret lathes, Nos. 15, 
16 and 17. These lathes have been specially designed for dealing 
with heavy chucking work, sach as cylinder covers, piston bodies, 
gear blanks, pulleys, breech screws for guns, projectiles, gas 
engines, machine tools and ordnance. The machines can also be 
employed upon certain classes of bar work, such as heavy bolts 
made from forgings, in which it is desirable to chase the thread, 
and also such work as large valve spindles in which square threads 
are required. For work of this nature the chasing saddle is in- 
dispensablz. The leading points of difference between the 15 and 
16 machine are that the No. 15 is without the patent chasing 
arrangement and without the oil trays, being intended mainly for 
castings and work of a fairly simple nature. In other respects 
the two machines are identical. The No. 17 machine is similar in 
its general dimensions, with the exception that the headstock has 
a very large spindle permitting 54in. bars to pass through it. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Easier Rates Bring Out Inquiries. 

ENGINEERS are glad to have a chance of obtaining material 
at somewhat less stringent prices than was the case some weeks 
back, when in some departments fancy figures were prevailing. It 
is being felt here also, even among iron producers, that perhaps 
the decrease in pig iron values now going on will not, after all, be 
a bad thing for trade, since it will probably encourage the giving 
out of orders by engineers and by finished iron manufacturers. 
Pig iron consumers welcome the ease in crude iron prices as assist- 
ing to remove one of their greatest difficulties of late, nam-ly, the 
very high prices of raw materials, aud consequently the lean profits 
which they have been making upon their finished output. 
Northampton pig iron is quoted this week 57s. to 583.; and Derby- 
shire, 58s. to 603.; with North Staffordshire, 603. to 62s. South 
Staffordshire common forge is 56s. to 57s. 6d.; part-mines, 60s. ; 
and best all-mine, 87s. 6d. to 92s. 6d. - 


Manufactured Iron. 

The increasing prices of coal, and the recent ironworkers’ 
wages advance, have operated partially to check the weakness in 
manufactured iron, and a rather better tone characterises this 
department. Marked bars are quoted £9, with Earl Dudley’s 
brand £9 12s. 6d., and the second grade bars of the “‘ list” houses 
£8, whilst North Staffordshire bars are £7 15s., and common 
unmarked £7 103, 

Steel. 

Engineers are requiring fairly good supplies of steel, and 
are hoping to be able to renew quarterly contracts at the close of 
this month upon better terms for themselves than three months 
ago. Steel sellers, however, do not hold out much hope that this 
is likely to be the case. Bessemer billets are quoted £6 5s. to 
£6 7s. 6d., and Siemens £6 10s. to £6 12s. 6d. Mild steel bars 
are quoted £8 to £8 5s.; girder plates also £8 to £8 5s., and boiler 
plates £9 2s. 6d. to £9 5s. There is a fair call for angles at £7 5s, 





to £7 10s., and also for joists at £7 5s. to £7 7s. €d. 
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Midland Iron Trade Wages Board. 


At the recent annual meeting satisfaction was expressed 
at the manner in which this excellent rd had been able, dvring 
a long series of years, to keep the peace between employers and 
employed, and the hope found expression that the recently 
arranged new sliding scale would act fairly all round. Mr. George 
Macpherson presided, and Mr. 8. Harris occupied the vice-chair. 
In moving the adoption of the annual report, which was agreed to, 
the chairman pointed out that the tonnage of the seventeen firms 
whose books were periodically examined amounted to 40,000 tons 
in the two months, ani this did not represent more than half the 
total production ef the district, whereas the output of the North- 
ern Board, which represented all the finished iron firms in the 
North of England except one, only amounted to 12,000 tons. 
There were fifty-five firms, representing sixty-four works, in the 
Midland district, as compared with eight firms, representi 
eleven works, in the North. He trusted further employers an 
workpeople would join the Midland Board. 


The Coventry Electric Works Extensions. 

Coventry is moving with the times in regard to electric 
light and power. After consideration of a report from a sub- 
committee, prepared after consvltations with Major Cardew, as 
expert adviser, the Electric Light Committee of the Coventry 
Corporation have decided to make the following recommendations 
to the City Council:—(1) That the scheme prepared by the 
manager for immediate extensions at the electric light works, at 
the estimated cost of £27,000, be approved, subject: to the sanction 
of the Local Government Board .being obtained to the necessary 
loan, (2) That.the scheme prepared by the manager for further 
extensions of the electric light undertaking, to cover the needs of the 
next five years, at a total estimated cost of £180,000, be approved, 
subject to the sanction of the Local Government Board being 
obtained to the raising of the necessary capital, and also subject 
to a special recommendation being presented by the Electric Light 
Committee and adopted by the Council before any further 
expenditure is incurred. (3) That application be made to Parlia- 
ment during the present session for the raising of capital for the 
yurposes of the electric light undertaking. (4) That application 
ss also made to Parliament for powers for the Corporation to 
supply energy in certain districts adjoining the city. (5) That 
application be also made to Parliament for clauses enabling the 
Corporation to make charges for stand-by supplies. 


Bilston’s New Sewerage Works. 


The memorial stone of the new Bilston sewerage works was 
laid on Tuesday by the Chairman of the District Council—Mr. J. 
Skemp. The party were conducted over the works, which occupy 
124 acres, and Mr. Baldwin Latham, M. Inst. C E., the engineer to 
the scheme, presented Mr. Skemp with a silver trowel, with which 
the ceremony of laying the stone was performed. 


Tramway Progress. 

‘*The Municipal Tramways and Greater Birmingham” 
was the title of an address delivered recently ia Birmingham by 
Councillor Walthall. The weekly earnings of the tramways aver- 
aged, he said, up to the present £5000, whilst the weekly average 
of passengers was 1,200,000. If they maintained that rate, their 
gross takings should come up to £260,000 for the year, and they 
would carry 62 millions of people. Glasgow, Manchester, Liverpool, 
and Leeds were the only provincial towns which carried more 
passengers and took more money than Birmingham, and the 
difference between Birmingham and Leeds was only £100 per 
week. Further extensions were probable, and he anticipated 
eventually a profit of £40,000 a year. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, March 6th. 
Suspended Animation. 

THIS expression would pretty accurately describe the posi- 
tion of pig iron at the present time. There is little or nothing 
being done for prompt delivery. Forward, there seems to be more 
inclination to operate. The improvement in warrants causes a 
somewhat better feeling, but the tone on the Manchester Iron 
‘Change on Tuesday was exceedingly dull. Pcices were all on the 
cown grade. As compared with last week, they were all in buyers’ 
favour. There has been no official change made in Lincolnshire, but, 
notwithstanding this, merchants were offering at shillings per ton 
under makers’ rates. There was also more Derbyshire on offer, 
but no change to note in Staffordshire. For the first time during 
the last two months Lancashire was quoted 2s. per ton lower. 
Scotch was 6d. t> 1s. per ton under last week, but, on the other 
band, hematite showed a slight improvement. Much, of course, 
depends on the demand which will arise shortly from Germany. 
There are not wanting people who believe that there will be a 
revival on both home and foreign account shortly, but they are in 
a minority. Meantime, the market is still to a considerable 
extent under speculative influences, 


Finished Iron. 


There was little to note in this department. Makers are 
well booked, and prices fully maintained. 


Steel. 


Billets are held for full rates. Plates are very firm. 
Copper. 
Manufactured advanced £2 per ton for sheets, A general 
advance of about 4d. per lb, was declared in tubes. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 68s.; Lincolnshire, 
623. 6d. to 63s,; Derbyshire, 63s, 6d. to 64s.; Staffordshire, 63s. ; 
Middlesbrough, open brands, 64s. 101. to 65s. 2d. Scotch: 
Gartsherrie, 73s. 6d. ; Glengarnock, 723. 61.; Eglinton, 70s. 6d.; 
Dalmellington, 693. 6d. to 70s 6d., delivered Manchester. West 
Coast hematite, 74s.; East Coast ditto, 77s. to 78s., both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 71s 3d.; Glengarnock, 
70s. 3d.; Eglinton, 68s. 3d.; Dalmellington, 67s. 3d. to 68s, 3d. 
Delivered Preston: Gartsherrie, 72s. 6d.; Glengarnock, 71s. 6d. ; 
Eglinton, 69s 6d beep oe: 68s. 6d. to 69s 6d. Finished 
iron: Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9. 
Steel: Bars, £8 ; hoops, £8 2s, 6d.; boiler plates (official), £9 2s. 6d. ; 
plates for tank, girder, and bridge work, £7 15s, to£8 ; English 
billets, £6 15s. to £7 ; sheets, £8 7s. 64. Copper: Sheets, £125 to 
£127, according to quantity ; tough ingot copper, £115 10s.; best 
selected, £116 per ton; seamless copper tubes, 144d.; brazed 
ditto, 1474.; seamless brass tubes, 1]4d.; brazed ditto, 124d.; 
condenser, 12$d.; rolled brass, 104d.; brass wire, 10?d.; brass 
screwing rods, 104d. to 10fd. per lb, Sheet lead, £22 15s. per 
ton. Tin ingots, £195 to £196 per ton. 


ihe Lancashire Coal Trade. 


There was a fair attendance on the Manchester Coal 
Exchange on Tuesday. The general tone, however, was easier ; 
house coal, owing to the more open weather prevailing, being in 
smaller demand. Prices, although officially unchanged, were in 
buyers’ favour. Full time is being worked at the pits, and great 
efforts are being made to keep pace with the dem»nd for slack and 
manufacturing coal. Inquiry on shipping account continues good, 
Best coal for domestic eee is quoted 14s. 1]ld. to 15s, 11d.; 
seconds, 13s. Ild. to 14s, 54.; common, 10s.°1ld. to lls. 11d.; 


- 


common furnace coal, 10s.; best burgy, 9s. 6d.; best slack, 8s. to 





8s, 6d.; medium, 7s. 6d, to 8s ; common. 7s. to 7s. 6d., at the pit. 
Screened coal for shipping pu’ s, 12s. 7d. to 13s. 4d.; un- 
screened, lls. 7d. to 12s, 4d., delivered Manchester Ship Canal. 


BaRRow-IN-FuRNESS, March 7th. 
Hematites. 


‘There isa somewhat easier tone in the hematite iron trade, 
hecause there is a falling off in the demand for metal from the 
Continent, and also from America. The demand on home account 
is steady, but is not sufficient in itself to maintain the activity 
which at present exists in the West Coast district. There is, 
however, reason to hope that the smaller demand which at the 
moment exists for hematite on continental and American account 
will only be transient, as it is known that the requirements of 
these countries during the present year, and during a part of next 
year, at any rate, will be larger than can be supplied from native 
resources. There isa disposition, if possible, to bring down prices, 
and some buyers have been holding back their orders in. order to 
secure deliveries at lower rates than have been ruling for some 
time past. In the meantime, makers are well sold forward, and 
claim that they cannot reduce prices unless they get sone relief in 
the cheaper supply of raw material.. Mixed Bessemer Nos. are at 
the same price as last week, 80s. per ton net f.o.b., and warrant 
sellers are at 738. net cash, buyers 3d. less Stocks show a further 
reduction, 1644 tons, and ‘now bulk at 70,875 tons. There has 
been a clearance of metal in a fortnight of over 5000 tons. This 
in itself is a strengthening feature in the market. Iron ore is in 
very good demand, and good ordinary sorts are selling at 18s. per 
ton net at mines. Foreign ores are being largely used, and 
Spanish classes are at about 23s, delivered at West Coast ports. 


Steel. 


The steel trade is better employed in the shipbuilding 
material department, and the mills which have been on short time 
for several weeks are now working on the double’ shift. There is 
reason to believe that the new activity in the demand for ship 
plates will be maintained for some time, as the local demand has 
shown a material improvement. Prices are quoted for heavy 
plates at £7 10:. per ton net cash, and boiler plates £8 103. The 
demand for steel rails is still quiet, but the mills are on full time 
on rails and billets, with occasional makes of tin bars. Heavy rails 
are at £6 15s, net f.o.b. Merchant steel is only a small trade. 


Shipbuilding and Engineering. 

An improvement is reported in the shipbuilding: trade this 
week by reason of instructions received to proceed with the order 
booked some time ago from the Brazilian Government for a battle- 
ship. Originally, this order was for a comparatively small battle- 
ship. but the designs have been altered, and now the new vessel 
will be another Dreadnought, and will be heavily mounted with 
ten 12in. guns, and with guns of smaller calibre, quick-firing guns, 
&c. She will be the largest vessel yet built at Barrow. In the 
engineering depurtment of local works fuller activity will soon be 
seen in the marine shops. 


Shipping and Coal. ; 

A rather quieter tone prevails in the shipping trade this 
week. The aggregate exports of iron and steel from West Coast 
ports this year has reached 155,209 tons, being an increase of 
25,145 tons on the corresponding period of last year. Coal and 
coke remain firm, and de iveries are well maintained of coal, but 
there is only an indifferent supply of coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal Firm. 

IN spite of the mild weather now being enjoyed, prices 
are well maintained. At the end of last week reductions were 
stated to have been made at several collieries, but these must have 
been exceptional, for although household fuel is, of course, nothing 
like so strong as when wintry conditions prevailed, no general lower- 
ing of values is looked for before the end of the month. Buyers, 
however, know that the market must be easier with a continuance 
of the present weather, and are therefore restricting their require- 
ments to immediate needs. When transactions of any importance 
take place, concessions are usually made to some extent. Though 
the southern markets are generally weaker, a large tonnage is still 
being forwarded to London, the Eastern Counties, and other 
centres of consumption. The best Silkstone is scarce, and fetches 
from 14s, to 14s, 6d. per ton ; secondary qualities, 12s. to 12s. 6d. 
per ton; Barnsley thick seam house coal, quoted in the revised 
price lists at 13s. per ton, has been sold in some instances under 
that figure, and other sorts at from 10s. to lls. 6d. per ton in 
owners’ wagons at the pits. : 


Steam and Manufacturing Coal. 


There are no signs of weakness in either steam or manu: 
facturing fuel. A ready market is found for the output. Prices 
are about the same as last reported, and supplies are more easily 
procurable. The bulk of the production in steam coal is still being 
delivered at about 8s. 6d. to 9s. 6d. per ton ; the rates in the open 
market are generally from 2s. 6d. to 3s. per ton in advance of these 
figures. Foreign shipments are well maintained. Hall, fur the 
week ending 26th February last, exported 37,850 tons, compared 
with 34,569 in the corresponding period of 1906. Grimsby, for the 
week ending March Ist, exported 22,685 tons, against 18 474 tons 
for the corresponding week of 1906. The principal contracting 
railways are taking their full stipulated quantities, and the steam 
fishing fleets are also receiving heavy deliveries. Not much incli- 
nation is shown by coalowners to conclude business for the next 
shipping season until they ascertain the result in regard to railway 
contracts for next half-year. A very considerable rise in locomo- 
tive fuel is anticipated. In manufacturing coal good samples of 
engine fuel fetch from 5s. to 5s. 3d. per ton. Coking slack and 
smudge make from 6s, to 7s. per ton, according to quality. 


Coke. 


Continued activity marks the coke market. Values are 
easily maintained, with no immediate likelihood of weakening. 
The great bulk of the output is produced at the patent by-product 
ovens. The briskness in the Durham coke trade is an important 
factor in the local market. Best washed smelting coke is quoted 
at 17s. to 18s, per ton; unwashed, 15s. to 16s. 6d. per ton. Steel 
melting cokes, 25s. 6d. to 26s. 6d. per ton. 


The Iron Market. 


Values of hematites are advanced, both for West Coast 
and East Coast, on account of more being required fot foreign 
markets ; this, of course, contributing to cause less pressure to 
sell forward for home consumption. | ee producers also say that 
the present high rates charged for fuel are rapidly appro .ching 
the margin of profit, and therefore compel them to muintain 
prices firmly. The Lincolnshire Ir¢ ters’ Association, at their 
meeting last Friday, made no change ia their official quotations, 
any reduction being considered unadvisable in view of the high 
prices of ore, coal, and coke, as well as the rate of wages. Makers 
are pretty well sold forwa-d. West Coast hematites, delivered in 
Sheffield and Rotherham, are now 88s. to 90s. per ton; East 
Coast, 84s. to.863. per ton, the latter subject to 24 percent. Lin- 
colnshire No. 3 foundry, 62s. 6d. per ton ; No, 4 foundry, 60s. 6d. 
perton; No. 4-forge, 593s, 6d. per ton ; No. 5 forge, mottled, 
white, and basic, 63s. per ten.. Derbyshire No. 3 foundry, 62s. 
per ton, and No. 4 forge, 58s, per ton. Bars, £7 15s. to £8 per 








ton’; sheets, £9°10s. to £10 per ton. 





Steel. 
For Bessemer and Siemens steels the brisk demand already 


reported is fully sustained. It is not anticipated that any change 
in prices will take place for some time. Bessemer billets are firm 
at £8 15s. per ton, and Siemens at £9 5s, per ton, the manufac- 
turers being full of work. High-speed steels are in continuous 
request, largely for the United Ststes, as well as for the home and 
other markets. All descriptions of tool steel are in increasing 
demand. Swedish steels are being freely pu-chased, and there 
is some idea that p-ices will advance, in consequence of the heav 
requirements of the United States aod Gernany. Taken all 
round, there is fall employment in the various steel establish- 
ments, with a favourable prospect of continued activity in the 
immediate future. 


Railway and other Material. 


A steady, regular business is reported in th? railway material 
branches, largely for tires, axles, springs, and similar specialities. 
But the orders, though continuous, are not to any great extent 
showing that consumers are buying for everyday requirements. 
The rsilway work now in handis chiefly for South American and 
Indian railways. The home companies are not placing any large 
orders at present. No change is reported in the demand for 
marine material. Boiler-makers are fairly well employed. The 
engineering establishments, generally, are working wel) in most of 
the leading specialities. A much improved business is being done 
with South America in several of the hghter trades, such as 
butchers’ knives, large spear-pointed knives, daggers, &c.,the better 
qualities being freely called for. Matchets for use in the sugar 
cane districts are also in good request. The season trade with 
South America in sheep shears is brisker than it has been for some 
time. Other distant markets, however, have been somewhat 
disappointing in their requirements in this class of goods, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 


THE position of the iron and steel industries generally is 
satisfactory, #nd prespects are good, but if the market for Cleve- 
land pig iron be taken it cannot be said that it is as favourable as 
could be desired, because the business in it is disorganised by the 
operations of speculators, who now practically regulate the prices 
in this branch, and regulate them, moreover, without any reference 
to legitimate trade. None of the good points in the market have 
any influence, but they are altogether neutralised by the reports 
from America, which are less uniformly optimistic than they were. 
Consumers are frightened by the violent fluctuations in the war- 
rant market, and dare not buy for delivery ahead, while they do 
not need to buy for prompt, so that very little business is now done, 
and we do not experience the activity in buying that is usually 
noticeable in the early spring, nor do the prices of pig iron tend 
upwards. The chief features of the iron market this month are 
the slackness ia the buying of pig iron, the easier quotations for it 
—hematite as well as Cleveland—and the reductions in the prices 
of ore and coke, the last being for a considerable time much hoped 
for and expected, seeing that they were far out of proportion with 
the prices that have been obtainable for pig iron. 


Cleveland Pig Iron. ? 

Not much business has been done this week, but makers 
are in no hurry to sell, as they have still plenty of orders on their 
books, and their deliveries during the spring will be larger than 
have ever before been reported at that season. Never have they 
had such a large tonnage on order for Germany as there is at the 

resent time, but the speculators keep them from reaping the full 
benefit of this. The supply of No. 1 Cleveland G.M.B pig iron 
has been almost cleared out, and consumers get relatively more 
for it than for a long time. _Till last week they had been selling 
No. 1 at 1s. 6d. per ton more than No. 3; now tkey ask 3s. more, 
and 58s. 6d. must be given for it at present. For No.3 the price 
is 55s. 6d. per ton, Cleveland warrants being down to 54s. 104d. 
cash buyers. No. 4 foundry has been reduced to 54s. 9d.; and 
No. 4 forge to 54s. Mottled and white iron continue almost uh- 
procurable, for practically the furnaces are not turning out 
either of these qualities. The Continent has cleared out what little 
supply there was in stock. 


Hematite Pig Iron. 


It may be reported that East Coast hematite pig iron is 
ls. per ton cheaper th:n it was last week. For a long time mixed 
numbers stood at 79s. per ton, and that is still the figure with 
some of the makers, but the general price is now 78s. per ton, and 
consumers are hardly prepared to give as much, seeing that the 
cost of production is likely soon to be substantially reduced, 
because of the downward tendency at last in the cost of materials. 
The comparatively high price of hematite iron has been largely 
brought about by the dear ore and coke. 


The Ore Trade. 


A further reduction inthe price uf Rubi» ore is to be noted, 
for most merchants will now accept 22s. per ton for delivery at 
wharf Tees or Tyne; indeed, they are offering supplies at that, 
and cannot get it. Only a few weeks ago 24s. 6d. was the quota- 
tion for good Rubio ore, so that there has been a drop of 2s. 6d. per 
ton, and something more will have to be taken off before consumers 
will buy freely. For some time there does not appear to have 
been any business of moment to fix the prices actually, and 
consumers can still well afford to wait. The-scarcity of Cleveland 
ironstone is leading to the importation into this district of con- 
siderable quantities of Northamptonshire ironstone, and iron- 
masters are prospecting all over North-East Yorkshire for further 
supplies. One of the leading Middlesbrough firms is opening up 
new ore fields in the Rosedale Valley, and new mines have been 
started at Grosmont and Roseberry Topping, in the vicinity of 
mines that were abandoned years ago. 


Furnace Coke. 


For the last two months or more the prices of coke and 
coking coals have been abnormally high, far out of proportion 
to the quotations for pig iron, the producers of which are the 
chief consumers of Durham coke. The reason for the extraordi- 
narily high rates for coke was the heavy demands for Germany, 
where consumers appeared to be determined to have supplies at 
any price, and they would pay appreciably more than the Cleve- 
land ironmasters were prepared to give, particularly when they 
could get good supplies of South Yorkshire coke at less. But 
during the last few weeks Germans have been giving for 
Durham coking coals prices which represented 25s. per ton 
for coke, and naturally the Durham coalowners sold in the 
best market, and shipped coking coal in preference to con- 
verting it into coke themselves. Very few of the Cleveland 
ironmasters would buy Durham coke—in fact, they did not need to 
purchase it, for they had contracts running for it which were mide 
when the prices were on a lower scale. They could not afford to 
pay practically 28s. per ton for fuel when only 55s. to 56s. was 
obtainable for No. 3 pig iron, for that meant that half the price 
obtained for the latter would be paid away for the fuel required. 
This week there has been somewhat of a slump in the prices of 
coke. It is doubtful whether anyone in this district paid 25s. for 
medium coke, though that was asked for so long. This week 
22s. 6d. has been paid for medium furnace coke, and some small 
lots have been sold at 21s. de‘ivered at the Middlesbrough furnaces, 
while best foundry, which was not long ago at 30s., is back at 26s. 
Furnace coke to be in proportion to Cleveland pig iron should 
not be above 18s. 6d., and a further drop is expected now that 








the pressure on export account has slackened, 
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Reduced Stock of Pig Iron. 


The stock of Cleveland pig iron in Connal’s public stores 
at the end of February was 495,076 tons, a decrease of 16,243 tons, 
which was less than was looked for, and compared badly with 
January, when the decrease was 26,835 tons. The stock consisted 
of 474,840 tons of No.3; 17,672 tons of No. 4 foundry; and 
2564 tons of other iron not deliverable as standard, the stock of this 
last showing an increase. 


Cleveland’s Exports of Pig Iron. 

The activity of Cleveland’s shipments of pig iron is with- 
out parallel, and it is difficult for ironmasters to meet the demands 
made upon them on this account ; and last month, if it had not 
been for the bad weather at sea, the demands would have been 
larger. For the first time in the history of the trade the exports 
for February have exceeded 100,000 tons ; indeed, they reached 
117,744 tons; the best export previously in the second month of 
the year was 87,830 tons in February, 1897, so that last month's 
figures were 29,914 tons, or 34 per cent., better than the previous 
best. The average of February in the last ten years was 77,133 
tons, and the improvement last month on this was 40,61) tons, or 
62 per cent. The Cleveland ironmasters last month did a better 
export business than in February, 1906, by 46 per cent., and than 
ia February, 1905, by 92 per cent. Not once in thelast twelve months 
have the monthly exports of pig iron from the Cleveland district 
fallen below 100,000 tons, whereas in the two years prior to March 
last year not once did they attain that figure. The largest 
deliveries were to the United States, with 30,864 tons, against 
2585 tons in February, 1906 ; to Japan with 10,852 tons, against 
2375 tons; and to Germany with 14,755 tons, against 7597 tons. 
Cleveland since last October—five months—has despatched 137,815 
tons of pig iron to the United States. To France, Belgium, Italy, 
Norway, and Sweden, the deliveries have this year been a good 
deal more than in the first two months of any previous year, and 
the total exports have reached 257,692 tons, against 160,572 tons 
last year. 


Manufactured Iron and Steel. 

The position of the manufacturers of finished iron and 
steel is a really satisfactory one—they have nearly all plenty of 
work, not only for early execution, but also for forward, and the 
reduced prices of pig iron and fuel will be in their favour. These 
have been much too high. The quotation for steel ship plates is 
£7 10s.; for steel boiler plates, £8 10s.; for iron ship plates, 
£7 15s.; for packing iron, £6 10s.; for steel sheets, £8 15s.; for 
steel joists, £6 17s. 6d.; for steel ship angles, £7 2s. 6d.; for iron 
bars, £8, all less 24 per cent. f.o.t. Heavy steel rails are at 
£6 15s. net f.o.b. 


Coal and Coke. 

As has been said above, coke has become easier in price, 
and is not so scarce, the export demand having become somewhat 
slacker. It was this buying on the part of the foreigner which 
caused the quotations for fuel to rise abnormally, but now the 
pressure all round to buy is less. Consumers have had a rather 
hard time, because they could not get for their produce prices pro- 
portionate to those which they had to pay for their fuel. and con- 
siderable quantities of both coking coal and coke from South York- 
shire have found their way to this district. The Cleveland iron- 
masters with No. 3 pig iron at 55s. 6d. per ton should be able to 
get their coke delivered at 18s. 6d. per ton, but they have still to 
pay considerably more than that. Gas coals are at 12s. 6d. per 
ton f o.b., a price with which the consumers find much fault, and 
there is a proposition made by large consumers in London that the 
consumers should move with a view of taking a united stand against 
the high prices quoted. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Foreign Demand for Iron. 

Tue reports circulated on Change in Glasgow within the 
last few days with reference to the foreign demand for pig iron 
have been so conflicting that it is difficult to arrive at a correct idea 
of the facts of the case. On the one hand, it has been stated that 
the American demand had altogether ceased, and on the other that 
it was showing signs of revival. So far as can be ascertained, 
the truth appears to lie between the two extremes. Up 
till the end of last week there seemed for some days to 
have been little or no inquiry from the other side of the 
Atlantic, but since that time merchants report that inquiries have 
come to hand of such a value as to indicate that some additional 
business may be done with the States. The outlook as regards 
trade with the Continent is fairly encouraging, and it is expected 
that with the opening of canal navigation there may be good ship- 
ments in that direction in the remaining part of the spring. 


The Output of Pig Iron. 

Since last report one furnace has been taken off hematite, 
and there are now 42 making hematite, 42 ordinary, and 6 basic 
iron, the total of 90 furnaces thus in operation in Scotland com- 
paring with the same number at this time last year. Some of the 
makers state that the orders at present in hand will keep the 
works in full operation up till May or June, and they are nut 
inclined to book fresh work unless for delivery after that time. In 
some other cases it is believed that the orders in hand are not quite 
so large. 


Prices of {Scotch Makers’ Iron. 


The makers’ prices are, in some cases, unchanged, while 
in other instances reductions have taken place since last week of 
6d. to ls. per ton. G.M.B., No. 1, is quoted at Glasgow, 69s.; 
No. 3, 66s.; Govan and Monkland, Nos. 1, 70s.; Nos. 3, 67s.; Carn- 
broe, No. 1, 72s. 6d.; No. 3, 68s.; Clyde, No, 1, 74s. 6d.; No. 3, 
69s. 6d.; Gartsherrie and Calder, Nos. 1, 75s.; Nos. 3, 70s.; 
Summerlee, No. 1, 77s. 6d.; No. 3, 71s. 6d. ; Langloan, No. 1, 
78s.; No, 3, 72s.; Coltness, No. 1, 86s.; No. 3, 71s.; Glengarnock, 
at Ardrossan, No. 1, 76s.; No. 3, 70s.; Eglinton, No. 1, 70s.; 
No. 3, 67s.; Dalmellington, at Ayr, No. 1, 72s.; No. 3, 67s.; 
Shotts, at Leith, No. 1, 76s. 6d.: No. 3, 71s. 6d.; Carron, at 
Grangemouth, No. 1, 78s.; No. 3, 71s. per ton. 


The Pig Iron Warrant Market. 

The warrant market has been irregular, varying with the 
nature of the reports with respect to the foreign demand. Busi- 
ness has been done this week in Cleveland warrants from 56s. 3d. 
to 54s. 8d. cash, 56s. 74d. to 55s, 14d. one month, and at 55s. 9d. 
for delivery in three months. Some business has been reported in 
Cumberland hematite at 74s. to 73s. 6d. one month, but the cash 
inyuiry has been inconsiderable. Standard foundry pig iron has 
been at 55s, 6d. to 54s, 3d. per ton. 


The Trade in Scotch Hematite. 

The makers of Scotch hematite have been busy with con- 
tracts for delivery fixed some time ago, and this has kept prices 
fairly steady. At the time of writing, merchants quote 80s. for 
delivery at the West of Scotland steel works. It is reported that 
several thousand tons of Scotch hematite have been purchased for 
early shipment to Canada, and that additional business in that 
direction is probable. 


The Pig Iron Shipments. 


The shipments of pig iron from Scottish ports in the past 
week were 6785 tons, compared with 5290 in the corresponding 
week of last year. There was despatched to the United States 





3000 tons ; Italy, 290; South America, 55; India, 165; France, 
130; Germany, 121; Holland, 120; Belgium, 150; ‘Spain and 
Portugal, 20; Belgium, 105; other countries, 150; the coastwise 
shipments being 2479 tons, against 2735 in the same week of 1906. 
The arrivals of Cleveland pig iron at Grangemonth were 8129 
tons, against 7996 in the corresponding week, showing an increase 
of 153 tons. 


Finished Iron and Steel. 

A more encouraging view is taken of the prospects of 
the steel trade, mainly in consequence of the inquiries now being 
made for the Canadian merken. She expectation 1s that important 
contracts are likely to be obtained for structural material required 
for bridges, buildings, and other purposes. Ata time when the 
shipbuilding trade is less promising, it is satisfactory to note that 
employment is likely to be found for our steel works in the direc- 
tion indicated. The statements made regarding the magnitude of 
the probable trade with Canada are such that there is some hesita- 
tion in repeating them. The makers of finished iron are well 
employed, with a fair inquiry, especially frem abroad. 


The Shipbuilding Trade. 

The output of new shipping in Scotland during February 
amounted to 46,946 tons, and that of the past two months to 
88,854 tons, this last figure being the largest output on record, the 
next Leing 77,336 tons in the first two months of 1906. Fresh 
contracts were reported during the month to the extent of about 
47,000 tons. 


The Coal Tre de. 

The coal shipwents from the Scottish ports in the past 
week reached 291,713 tons, being 72,980 tons more than in the pre- 
ceding week, and 64,160 tons over the quantity despatched in the 
ecrresponding week of last year. The aggregate shipments of the 
past two months are 2,095,748 tons, being 118,308 tons more than 
in the same period of 1906. The inland trade has been active. 
Prices are in some districts 6d. to 1s. per ton higher. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Welsh Coal Trade. 

THOSE who expected that the late high totals of ship 
ments would be maintained will be disappointed at the falling off 
recorded last week, but on ‘Change, Cardiff, there is not much 
surprise expressed, as it was fairly well known that totals would 
decline and prices show a reduction. After all a healthy tone pre- 
vails, and prices are getting firmer after the drop. 


Port Shipments Last Week. 


, The total quantity of coal shipped foreign from the 
South Wales ports last week, according to the Customs returns, was 
473,173 tons, a decrease, compared with the corresponding week of 
last year, of about 38,000 tons. Taking the ports individually, I 
find that Cardiff shipped 337,400 tons of coal, 2600 coke, and 6100 
tons of patent fuel, River Plate taking 11 cargoes, totalling 40,000 
tons, Port Said 5, of 27,800, and Rio 3, of 23,000 tons. Newport 
shipped 72,700 tons coal, 146 coke; principally Marseilles, 7400 
tons; Algiers, 8700 tons. Swansea had avery busy week, and 
shipped 55,000 tons coal, and 11,900 tons fuel, Rouen heading the 
list with cargoes of 10,800 tons. Port Talbot shipped 9670 tons 


of coal, 


Latest Report on ’Change, Cardiff. 

Since my last the coal market has weakened considerably, 
but mid-week a better tone prevailed. One of the leading middle- 
men told me on ’Change to-day that he could sell a cargo of best 
large steam at 18s., but he could not buy at that figure. Some of 
the collieries are pressed for tonnage, “a buyers who have prompt 
boats can trade at favourable prices. During the past week 
fixtures have been exceedingly heavy, and this is expected to 
strengthen the coal market. Pres Fae seem easier, and 
prices are about 16s. 6d. for Newport shipment, 3d. extra for 
Cardiff. Smalls are firmer at about 11s. for best; good ordinaries, 
10s. to 10s. 3d. 


Latest Cardiff Quotations. 

Best large steam, 18s. 6d. to 19s.; seconds, 17s. 6d. to 
18s.; ordinary, 16s. 6d. to 16s. 9d.; dry ordinary, 16s. 6d. to 17s. 
Best Monmouthshire: Black vein, 17s. to 17s. 3d.; Western Valley, 
16s, 3d. to 16s. 9d.; Eastern Valley, 15s. 6d. to 16s. Best house 
coal, 20s. to 20s. 6d.; seconds, 16s. 6d. to 17s. 6d.; No. 3 Rhondda, 
19s, 6d. to 20s.; through, 15s. 6d. to 16s.; small, 12s. 9d. to 13s.; 
No. 2 Rhondda, lds. to 15s. 6d.; through, 11s. to lls. 6d.; 
smalls, 9s. to 9s. 6d.; best washed nuts, 15s. 6d. to 16s.; 
seconds, 14s. to 14s. 6d.; peas, 13s. 3d. to 13s. 6d.; seconds, 
123. 6d. to 13s.; best small steams, 11s, 3d. to 11s. 6d.; seconds, 
9s. 9d. to 10s, 6d.; inferiors, including dry, 8s. to 9s, 


Patent Fuel and Coke. 

Patent fuel trade is in a healthy condition, and Cardiff 
prices remain at 16s. 6d. to 17s. according to brand. Swansea is 
busier. Coke prices are slightly easier, but ironmasters still 
regard them as too high; furnace is at 22s, to 23s., foundry at 
27s. 6d. to 30s. 


The Pitwood Market. 


Last week 18,200 tons came into the South Wales ports. 
The market improved slightly towards the end of last week, but 
was weaker again mid-week on account of heavy arrivals ; best 
prices 18s, 9d. to 19s., Cardiff and Newport. 


The Anthracite Trade. 


A satisfactory condition prevails at Swansea and Llanelly. 
In the latter district regret is expressed at the notice given by the 
Pencoed Company to the ground landlords, but it is early to 
discuss the matter ;. some opinions are to the effect that the 
notices are only precautionary. In the anthracite district vigor- 
ous work is going on, and mid-week quotations were reported as 
ruling hard. Collieries are strongly stemmed. Latest prices :— 
Swansea: Large malting, 20s. to 2ls.; seconds, 18s. 9d. to 193. 3d.; 
big vein, 18s. to 193.; red vein, 15s. 9d. to 16s. 3d.; cobbles, 
19s. 6d. to 20s. 6d.; nuts, 23s. 6d. to 253, 6d.; peas, 14s, 9d. to 
15s. 6d.; rubbly culm, 7s. 6d. to 7s. 9d.; duff, 5s. 3d. to 5s, 9d. 
Other Swavsea quotations are :—Best steam, 17s. 9d. to 18s. 3d.; 
bunker coal, 14s. 6d. to 15s. 6d.; through bunkers, 12s, 9d. to 
13s.; small, 7s, 6d. to 9s. 6d.; No. 3 Rhondda, 19s. 6d. to 20s,; 
patent fuel, 16s, 


The Freight Market. 

The freight market has been very active, and, as stated, 
one of the featares of the week has been the heavy chartering. 
Merchants are getting rid of their tonnage requirements, and con- 
sequently, with orders scarce, rates of freight have weakened. The 
coast and bay markets are steady, especially from Swansea, where 
there is considerable demand for tonnage. Mediterranean 
weaker ; Islands, Plate, quiet. Homeward rates unchanged. The 
freight market at the moment is in rather a queer condition, 


Cardiff Shipowners and the Railway Schemes. 

At a meeting of the Cardiff Shipowners’ Association on 
Tuesday it was decided not to support the Barry scheme to reach 
the Sirhowy Valley, in view of the tonnage question, but to accord 
support to the Great Western, London and North-Western. and 
Rhymney Joint Bill, — It was also decided at the same meeting to 





oppose certain clauses of the Alexandra Docks and Railway, and 
the Brecon and Merthyr Bills, The reason assigned was that these 
companies are seeking to have the rate for coal to Newport fixed on 
a lower basis from pit to port, so that Newport might have a per- 
manent advantage in rate, notwithstanding the shortening of the 
distance proposed in the new schem:s, 


Iron and Steel Trade. 

A slightly easier condition has prevailed in make, though, 
in the aggregate, the total is satisfactory in rails, sleepers, Lilllets, 
and small goods. Exports have been larger than of late, 4300 tons 
of rails going from Cardiff to Swettenham, Penang, and Singapore, 
and from Newport, Mon., 379 tons iron and steel to Delagoa Bay, 
and 950 tons to Bahia Blanca. The continued vitality in the trade 
is also shown by the steady import of ore, principally from Spanish 
ports to Wales. Cardiff last week received 27,500 tons, 
Newport, 16,000, and Port Talbot 3100 tons. Newpcrt 
also imported 1800 tons of ee pee ore from Bay. Some years 
ago asample was received at Dowlais works from North Wales, 
but was found to be not quite up to requirements. Considering 
that a great tract exists from Harlech to Barmouth, it is some- 
what surprising that efforts have not been made to develop 
the “ridge.” An authority has observed that the ore 
might be found in more paying condition in a _ northern 
direction from the coast. Since my last report German billets 
have again come in freely to Newp rt, a cargo of 3000 tons of steel 
bars, billets, and rails has been one of the latest items. In the 
Swansea district there has been remarkable briskness in steel 
smelting. Last week over 3900 tons of ingots we:e turned out, and 
the pig iron output was also well maintained. With the open 
wadhie there is certain to be increased vigour displayed at the 
important construction in Dowlais, and Blaenavon and Ebbw Vale 
may be expected to show good results. At Dowlais steel sleepers are 
in demand. From London to Swansea considerable quanuities of 
steel scrap are coming in. Newport is busy in large 
consignments of iron to Bristol, and of steel to Lydney. Pig 
iron to Newport from Harrington continues to arrive, and 
from various quarters 1463 tons came to Swansea last week, 
The following prices were issued from the Metal Exchange, 
Swansea, this week :—Pig iron : Bessemer :nixed numbers, 723. 9d.; 
Middlesbrough, 54s. 9d.; Scotch, 61s. 6d.; Welsh hematite, 85s, 
This is a smali advance—only of ld. in Bessemer and Middles- 
brough, Scotch remaining unchanged, also Welsh hematite. Steel 
bars also remain: Siemens, £6 2s, 6d. to £6 3s, 6d.; Bessemer, 
£6 2s. 6d. Iron and steel prices on Change, Cardiff, this week 
reported unsteady, and market showing easier tendency. Steel 
rails: Heavy sections, £6 12s. 6d.; light, £6 17s. 6d. Irun ore 
c.i.f, Newport: Rubio, 20s. 6d. to 21s. 6d.; Almeria, 20s. to 20s. 6d. 
Cardiff : Rubio, 20s. 6d. to 21s.; Almeria, 20s, 3d. to 20s. 6d. 


The Tin-plate Trade. 

Animation prevails throughout the tin-plate districts, 
Llanelly, Swansea, Briton Ferry, Lydney, and the Monmouthshire 
works are all busy. From the Swansea port last week 120,319 
boxes were despatched, while, as showing the activity at works, 
no less than 105,013 boxes came to hand. Stocks are low: 119,669 
boxes. Considerable orders, I am informed, have been placed 
with makers for March-April. Makers say that the efforts to 
steady prices have been successful, and that raw material figures 
will allow of no reductions, Last week Swansea’s shipment of 
2210 tons of tinned sheets and plates included 500 tous to New 
York and the same quantity to Trefort. Latest quotations, 
Swansea, Metal Exchange, are :—Ordinary plates, I.C., 20 x 14 
x 112 sheets, 14s. 10}d., Bessemer ; Siemens, 14s. 1040. to 15s.; 
C.A. roofing sheets, £11 10s, per ton ; galvanised sheets, 24 gauge, 
£13 15s. to £14; finished black plates, £1110s.; block tin, £191. 
Other quotations: Lead, £20 1s. 3d.; copper, £109 15s.; silver, 
32/:d. per ounce; tpelter, £26 5s. All industries doing good 
work, Copper and spelter very brisk. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


THE Owen Motor Company has established head offices at 1, 
Long-acre, London, W.C., to which address all communications 
should now be forwarded. 

Mr. CHARLES WATERHOUSE, of Tennyson House, Stockport- 
road, Altrincham, has this week been appointed managing director 
of the firm of Messrs, Luke and Spencer, Limited, Kroadheath. 
It is about thirty years since Mr. Waterhouse became connected 
with the firm, which then traded under the name of Messrs. 
Slack’s Emery Wheel and Machine Company,'Limited, whose works 
were in Lime Bank-street, Ardwick, Manchester. 








New York claims to have more telephones than 
London and the ten other large cities of Great Britain combined ; 
it has not only more than Paris, but more than all the telephones 
in France, Belgium, Holland and Switzerland combined ; and 
more than are to be found in the twenty largest cities in Germany. 
The number of telephones in service and under contract in the 
combined territories of the New York Telephone Company and 
the New York and New Jersey Telephone Company is 389,000 ; 
there are 182 central offices and the total number of employés is 
17,000. 

Tut Motor Union has been successful in the Langstone 
Bridge case. The magistrates, after taking a week to consider 
their decision, on Saturday last gave judgment entirely in favour 
of the Motor Union. They held that the legal charge for crossing 
and re-crossing the bridge was 6d., and they ordered the lessee of 
the bridge to return to the member of the Union, Dr. May, the 
sum of ls., being the amount of the excess charged on two occa- 
sions on which he crossed and re-crossed the bridge. They also 
ordered the defendant to pay two guineas towards the Motor 
Union’s costs, 

ContrActs.—The East Indian Railway Company is just having 
despatched to its order fifty weighing machines for use on its 
different stations for weighing luggage. These machines, which 
have been supplied by W. and T. Avery, Limited, have a capacity 
of 40 ewt. and 56 maunds, and by the use of Avery’s patented poly- 
gonal bar the weight can be read in either standard.—An order for 
a wotor installation has been placed with Messrs. John I, Thorny- 
croft and Co., Limited, of Chiswick. This consists of a set of the 
firm’s D 4 type engines, each engirs pong yr 100 brake horse- 
power at about 750 revolutions. These will be put into a yacht 
which is now being built in Sydney under the supervision of the 
architect, Mr. Walter Reeks, for Mr. 8. Hordern, a yachtsman of 
that city. The motors are arranged to drive triple Thornycroft 
propellers, through reversing clutches. They will be started by 
compressed air supplied by a Thornycroft 6 brake horse-power— 
B1—engine. The same firm has received an order for eight motor 
boats from 'Tientsin, to be used for fishery service. The boats will be 
25ft. long, and fitted with a 6 brake horse-power motor. This order 
has been secured in competition with American and other makes of 
motors and boats.—’he Krupp Gun Works at Rheinhausen, Ger- 
many, have placed an order with the Kennicott Water Softener 
Company for a 20,000-gallon-per-hour Type ‘‘A” water softener.— 
Messrs. Bruce Peebles and Co. have received from Messrs. Willans 
and Robinson an order for one 2000-kilowatt three-phase 40-cycle 
turbo-generator for the Stalybridge, Hyde, Mossley, and Dukin- 
field ‘I'ramways and Electricity Board, and for a 750-kilowatt 
single-phase turbo-alternator for Eastbourne.—Messrs. Lockerbie 
and Wilkinson, of Tipton, have secured the contract for the new 
public abattoirs at Ipoi, Malay States, now to be erected, 
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NOTES FROM GERMANY. 
(Fiom our owa Correspondent.) 


Iron and Steel in Rheinland-Westphalia. 


THE position of the iron mrket is the same as before, 
active employment being reported from all departments, with 
prices tending to firmness, The syr dicate question having not yet 
been settled there was just a little less animation felt in the iron 
industry, and buyers have been showing some reserve as regards 
new purchases. Raw materia. remains scarce, and the number of 
workmen is smaller then desired in almost all branches, although 
w-ges advance. Hitherto, negotiations concerning the prolonga- 
tion of the Steel Convention have not been successful, at least, so 
far as Rhenish-Westphalian works are concerned, and further 
negotiations are to take place on the 8th inst. Demand and sale 
in pig iron continue exceedingly brisk. Prices for English foundry 
pig have met with a reduction lately, and this bas not been 
without effect on the condition of prices in the Rhenish- 
Westphalian district. Four weeks ago English foundry pig, 
No. 3, was sold at M. 83 to M. 84 p.t. free Rubrort har- 
bour, and Jateron M. 76 p.t. was quoted at the Diisseldorf Change ; 
now M. 74 p.t. is, according to the Célaer Volkszeitung, the 
price quoted free Ruhrort harbour. Those inclined to take a gloomy 
view of things consider the above-mentioned decrease in quota- 
tions for foundry pig t» be heralding a general downward move- 
ment in the pig iron prices, as was the case in 1900. Until now 
Luxemburg pig iron, which is competing with English iron in the 
Westphalian districts, has been offered at reduced quotations. A 
rising demand was noticeable in the demand for scrap iron, and 
quotations have, here and there, met with aslight advance. Con- 
sumption in bars being exceptionally strong an animated activity 
could be maintained at the various mills. Specifications for sales 
in the second quarter come in freely. Bars in basic are not obtain- 
able in sufficient quantities ; the business on foreign account is 
very active, and export quotations are only about M. 2 p.t. lower 
than those for home consumption. At the hoop mills ample work 
has been secured for about six months. Quotations vary between 
M. 160 to M. 165 p.t. All the engineering establishments are well 
employed, and the outlook in the wagon and locomotive depart- 
ment is most favourable ; only recently 638 locomotives have been 
given out. 


The Siegerland Iron Trade. 

The rush on the market for finished iron has been less 
strong than a few weeks ago, but the general condition of the 
Siegerland iron trade is as firm as before. Many establishments 
are crowded with work, and the terms of delivery are ten, and 
even fifteen weeks in some cases Active employment continues 
at the bar mills, and still supplies are not in proportion to the 
demand ; M. 175 p.t for iron bars and M. 160 p.t. for bars in 
basic may be poet oat the present list quotation. A strong ani 
satisfactory business is done at the tool shops, and at the corru- 
gated sheet mills, which are selling heavy lots, and have bought 
raw material at comparatively low prices. The plate makers are 
doing a remunerative business, so do the engineering shops. The 
sheets quotations are fluctuating, and employment a trifle ir- 
regular. 


The Silesian Iron Market. 

In the pig iron trade demand and consumption remain 
very extensive, stocks are almost cleared, and foreign supplies 
have to be bought in a number of instances. The biowing-in of 
two a:lditional blast furnaces will soon take place. 


Coal in Germany. 

The steadily rising prices show the strong position of the 
coal market both in Silesia and in Rheinland-Westphalia. The 
scar-ity in fuel still continues. The proposed rise of M. 1 p.t. for 
coal from Ist of April has induced dealers and consumers to pur- 
chase even more freely than before. 


Iron in Austria-Hungary. 

For crude as well as for finished iron an exceedingly 
healthy inquiry has been experienced upon the week, but the 
works find much difficulty in securing sufficiently large supplies 
of raw material, inland production being rather small when com- 
ewes to consumption, and foreign del.veries have not been 

eavy, too. Bars are so well inquired for that the mills find it im- 
possible to fulfil their engagements. Figures recently given by 
the United Austrian Ironworks show sales in January, 1907, to 
have been 50,000 q. higher than last year, and in the building sea- 
son now begun the demand for girders will further improve. 
Private and Government orders for coal and coke aie plentiful. 
In Hungary coal is very scarce, in spite of a strong import from 
England. 


Satisfactory Trade in France. 

Though business, on the whole, has been just a little more 
quiet than in previous weeks, the tendency of the market has been 
firm, as before, and ironmasters may be well content with the 
present state of affairs, for prices are leaving a fair profit ; pro- 
ducers generally are in no great hurry to sell for forward delivery, 
and do not care to commit themselves heavily when the tone of 
the market is rising. The coal trade in France is both lively and 
firm, 


Stiffening Tendency in Belgium. 

The Union of Belgiutn Steel Works that has been so long 
contemplated appears likely to be formed at last ; a recent meet- 
ing of representatives of the Belgian Steel Werks has led to a full 
agreement concerning sales of manufactured iron, nine stee! works 
jvining the Union, which is expected to strengthen and improve 
the export trade in general, and the semi-finished steel trade in 
ewer gi Considerable tirmness has been shown last week in the 
yar and girder business; steel bars realise 175f. to 177-50f. p t. 
f.o.b, Antwerp, while merchant iron is firrn at 168-75f. to l7uf. p.t. 
Girders stand at 148-75f. p.t. Home quotations are 180f. p.t. for 
steel bars, and 177-50f. p.t. for iron bars. The coal trade. in 
Belgium has been extraordinarily good on home and foreign 
account. First-class anthracite stands at 30f. to 35f. p.t., engine 
coal is easily disposed of at 13s. to 14f., best sorts realising 16f. p.t. 
The outlook in the coal trade is encouraging, large tenderings for 
coal for the State railways holding out. 








Ciype Trust’s New Dock.—The visit to Glasgow of the Prince 
and Princess of Wales, which has been arranged for April 23rd and 
24th, to open the reconstructed Royal Infirmary, and the exten- 
sions to the University Buildings, is to be extended over the 25th, 
in order to embrace the ceremonial opening of the Clyde Trust’s 
new dock at Clydebank. It may be recalled that the Prince and 
Princess of Wales, then Duke and Duchess of York, opened the 
Prince’s Dock in September, 1897, and also laid the last copestone 
of the new graving dock. The dock at Clydebank, which is to be 
used principally for the ore and mineral trades, is not so large as 
Prince’s Dock. It has a quayage of 1835 lineal yards, a water area 
of 19 acres, and a surrounding land area of 41 acres, compared with 
a quayage of 3737 yards, a water area of 35 acres, and a land area 
of almost 40 acres in the case of Prince’s Dock. Clydebank is the 
first of Glasgow’s docks to have all its loading and discharging 
equipment worked hy electricity. The width of entrance is 200ft., 
while that of Prince’s Dock is 156ft. The opening of the new dock 
is being arranged for the 25th, the third day of the Royal visit, 
the ceremony probably taking the form of the laying of a memorial 
tablet by his Royal Highness and the naming of the dock by the 
Princess of Wales. Part of the ceremony also will be the setting 
in motion of the extensive electrical installation in the power- 
house, 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.1. Mech. E. 


When an invention is communicated from abroad the name and addrss of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C , at 8d. each. 

The firat date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


5781. March 9th, 1906.—IMPROVEMENTS IN AND CONNECTED WITH 
THE UTILISATION OF WASTE HEAT FROM BOILER AND OTHER 
FURNACES AND IN APPARATUS THEREFOR, Robert Bruce, 155, 
Fenchurch-street, London, and George G. Bell, 14, Addison 
Court-gardens, Kensington. 

In this invention the air for supporting combustion is supplied 
under pressure, and is first heated by passing through a chamber 
called the preliminary heater, which is heated by some of all the 
furnace gases at or near the root of the chimney or the flue leading 
thereto, the gases having previously passed through a feed-water 
heater. There are five figures. Fig. 3 is a vertical sectional view 
showing the application to a return-tube boiler with forced 
draught. The air is drawn in at 1 by a fan 9, and is then forced 
through the circuit indicated by the arrows. In this case, and in 
all cases of forced or induced draught, the chimney is practically 
done away with asa draught producer, and need not be higher 
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Fig.3. 


than reaching just above the nearest buildings, thus saving the 
usual tall and expensive brick chimney. The heated air enters 
the circuit at 1, and passes at 2 through the preliminary heater, 
whereby its temperature is increased ; it then at 4 passes through 
the main heater, where its temperature is still more increased. At 
6 it enters the furnace below the grate, valves being provided as 
required for distribution of the air in proper proportions. The 
resulting products of combustion then traverse the back uptake, 
where a steam superheater 5 is provided, which would take off 
some of the heat of the products of combustion, which then at 7 
traverse the r-turn tubes in the boiler, thereupon entering the 
front uptake, passing at 4 through a system of tubes therein, and, 
after passing at 3 among the tubes of the feed-water heater, tinally 
traversing at 2 the tubes of the preliminary heater, and then at 8 
entering the chimney considerably reduced in temperature and 
volume.—February 6th, 1907. 


18,711. August 21st, 1906.—IMPROVEMENTS IN WATER-TUBE 
Borers, John C. Sherry, Villejo, Californua.—Date under 
International Convention, August 21st, 1905. 

The object of this invention is to provide a boiler particularly 
designed and adapted for supplying steam to marine engines, 
which will be simple in construction, compact, light, effective as to 
steaming capacity, and economical in the use of fuel. There are 
two figures. Fig. 1 is a vertical cross section of the improved 
boiler. A Al represent respectively inner and outer shells enclos- 
ing water spaces 2 at the front, back, sides, and top of the combus- 
tion chamber 3, these water spaces being all in free communication 
with one another around the inner shell to permit of free circula- 
tion. The water spaces at the front and back are connected 
through the inner shell by the tubes 4, which are inclined to 
accelerate circulation and the release-of steam. The tubes are 
arranged in nests or groups over the fire-box, and the interior of 
the furnace is divided into two or more compartments or chambers 
by a horizontal brick or fire-tile division 5, with an opening or 
openings 6 at the back to let the gases and smoke pass to the upper 
chamber. The smoke issues to the uptake through smoke tubes 7 
in the front of the upper chamber, these smoke tubes passing 
through both shells and alternating in vertical rows with the water 
tubes. The water tube nests incline upwardly and alternately 
from front to rear, and the tubes alternate with rows of stay-bolts, 
which connect in innerand outer sheets. Opposite the end of each 
water tube is a hole in the outer sheet for the insertion or removal 
of the tube, and for rolling the same in the tubesheet. Feed-water 
is delivered through the pipe 17, and distributed into the water legs 
at the sides of the furnace through the branches 18. The cold 
water circulates downward, and then passes around to the front 
and back water spaces to circulate upward again through the tubes 
4, The body of water extends completely around the furnace and 
above the crown sheet, so that a steady water level may be main- 
tained. The crown sheet and top are stayed by wrought iron or 
steel braces, each brace comprising a lower part 19, and a connect- 
ing bolt or member 21. The lower part 19 is made with a plurality 
of feet to be riveted to the crown sheet and raised high enough so 
as not to interfere with the free circulation of water. The upper 
part 20 is formed with flat sides, bent at the top for connection 
with the inside of the outer shell. The upper part has a perfora- 
tion and socket for the passage of a bolt 21, and the seating of 
the bolt head, while the lower part 19 has a threaded perforation; 





21* are stay bolts; 21° is the steam connection; 21° are 
manholes. The grate bars 22 are hollow and triangular in cross 
section, with the apex of the triangle downward. Fuel is fed to 
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Fig.l. 


the furnace through doors, An upward draught on the under 
side of the grate bars is supplied in the ashpan from the air nozzles 
29. A down draught on the grate is provided at the sides by the 
nozzles 30, and at the front by the nozzles 31.—February 6th, 1907. 


19,803. September 5th, 1906.—IMPROVEMENTS IN STEAM GENE- 
RATORS, Charles Frémont, 124, Rue de Clignancourt, Paris.— 
Date under International Convention, 14th October, 1905 

This invention for improvements in steam generators relates 
more particularly to locomotive boilers, and has for its object to 
provide an improved flexible connection between the tube plates 
and the sheli of the steam generators to compensate for the 
urequal expansion between the tube plates and the shell. There 


N° 19,803. 





a 







Fig. 1. 


are three figures. Fig. 1 is a longitudinal section of a boiler, the 


| back tube plate 1 of which is mounted flexibly on the cylindrical 


shell a of the boiler by means of a flexible angle iron 2, having in 
this case two fulds or corrugations 3. The angle iron is easily 
accessible, so that in case it should become cracked or damaged 
owing to the alternating action imparted to it by the expanding 
and contracting tubes, it can be immediately ascertained and the 
angle iron replaced.— February 6th, 1907. 


LOCOMOTIVES. 


3729. February 15th, 1906.—IMPROVEMENTS IN LOCOMOTIVE AND 
TRACTION ENGINES, George Hughes, Regent House, Lostock 
Park, Bolton-le- Moors, Lancashire. 

This invention relates to railway locomotives and other traction 
engines, more particularly to locomotives either of simple expan- 
sion or compound principle, of the type provided with condensing 
apparatus in conjunction with apparatus for inducing a draught 
through the fire-box and tubes. It consists essentially in con- 
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structing a locomotive or traction engine with means for condens- 
ing the exhaust steam from the cylinders instead of employing it 
to create a draught or passing it direct to the atmosphere. There 
are six figures. Fig. 1 is a side elevation of locomotive showing the 
condenserin section. At either side of the boiler A of the engine, 
or in any other convenient position, a surface condenser B or a jet 
condenser is placed, through which the eshaust steam from the 
cylinders C is passed. The condenser is tubular, with steam 
chambers B! B? top and bottom, and steam tubes } connecting 
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them, the tubes being either open to the atmosphere or encased in 
an air chamber or water tank. Steam pipes D connect the 
cylinders C with the condenser B, and conduct the steam to the 

mber B!, whence it flows through the tubes / to the chambe: 


conduit 18, When the pressures in the chamber 1 and the reser- 
voir 3 are equal, the slide valve occupies the position represented, 
in which it will be seen that the orifice of the conduit 18 is but 
slightly uncovered. When the brakes are moderately applied the 





FR... From the chamber E® the steam and water of d ti 
flow into an auxiliary tank or chamber B*, to which also is con- 
nected the feed-water supply from the tender or main tanks by the 
pipe E, controlled by a float valve ¢«. The surplus uncondensed 
vapour passes by way of pipe F to the chamber carried in the 
tender or main tanks. The pipe F is fitted with a flexible connec- 
tion between the engine and tender of ordinary construction. Two 
chambers are connected by two groups of tubes, and one of the 
chambers is fitted with an outlet pipe, which leads away any un- 
condensed steam to the atmosphere. In place of a blast pipe to 
create the desired draught through the fire and through the smoke 
tubes, a fan is employed.— February 6th, 1907. 


GAS PRODUCERS. 


2368. January 30th, 1906.—IMPROVEMENTS IN AND MEANS OR 
APPARATUS FOR TRE MANUFACTURE OF Gas, Cornelius B 
Tully, 110, Victoria-road, Alexandra Park, Wood Green, 
London. 


This invention relates to the manufacture of producer gas and 
water gas or mixed producer and water gas that shall be free or 
practically free frota carbon dioxide. For this purpose in the 
manufacture of such gas according thereto, conversion of contained 
carbon-dioxide gas into carbon monoxide gas is effected by separat- 
ing the solid carbonaceous fuel charged into the »as generator into 
a main or generating portion, from which the gas is formed by the 
admission thereto of air or steam or air and steam, and an 
auxiliary or conversion portion which is surrounded and adequately 
heated by the main portion, and through which the gas containing 
aioxide, on its way from the main portion, is caused to pass, 
The drawing is a part section of a suction gas producer. The 
bott +m of the producer a, which is of cylindrical shape, bas a 
central outlet hole / for gas and ashes, and the annular space 
between this hole and the ou er wall of the producer a is fitted 
with grate bars ¢ above a recess ¢, which forns an air and steam 
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supply chamber, and also as an ashpit to which access can be 
gained through a door. The outlet hole 4 is formed in a support 
} having an annular rim 7! which serves as a support for the inner 
ends of the fire-bars c, the support f being of meta!, or of metal 
lined with fire-clay. Placed centrally within the producer on the 
tubular support 7 is a vertical tube g of refractory material that 
extends upward in the producer a and forms an annular gas 
generating chamber / above the grate bars ¢ and designed to con- 
tain the fuel. The tube g form: a reducing chamber to contain 
the fuel to convert carbon dioxide in the gas produced in the air 
chamber / into carbon monoxide, the two chambers gi being in 
communication. To the supply chamber ¢ is secured a branch 
pipe 7, which is connected to an air supply pipe m, with a valve m!, 
and to a steam pipe 2 with a hand controlled valve z!. Below the 
vertical tube g is a box o with an outlet pipe p for the escape of gas 
that has been treated for the conversion of carbon dioxide therein 
into carbon monoxide. A movable door o! is connected to an 
arm + secured upon a spindle 7! that can be rocked by a hand 
lever 7%, so that the door o! can be quickly lowered for the 
discharge of ashes from the tube g into an ashpit s below 
and again closed. The top of the producer has a central fuel 
charging aperture ¢ closed by a door ~ that is carried by one arm +! 
of a hand lever v pivoted at 7?. Fuel can be arranged through the 
opening ¢ into each of the fuel chambers gh.— February 6th, 1907. 


RAILWAYS AND TRAMWAYS. 


19,724. September 4th, 1906.—IMPROVEMENTS IN APPARATUS 
FOR ACCELERATING THE ACTION OF CONTINUOUS COMPRESSED 
AlR BRAKES FOR RAILWAY TRAINS, Compagnie Internationale 
de Freinage (Systeme Luyers), Sonété Anonyme, 30, Rue du 
Gentilhomme, Brussels. 

This invention has for its object to provide a device which can be 
joined on at any point on the train pipe, and especially upon the 
blank or blind pipes of those vehicles which are not provided with 
brakes for the purpose of accelerating the working of the brakes 
when it is desired to apply them rapidly, particularly upon the 
rear vehicles, by allowing a portion of the air from the train pipe 
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to escape at the point where the apparatus is placed whena sudden 
depression is created at the beginning of the pipe by the driver. 
There are eight figures. Fig. 1 represents an arrangement in 
which the diaphragm is connected to a slide valve which controls 
at the same time the communications of the chamber and of the 
reservoir between each other and with the atmosphere. During 
the time when the reservoir is being charged or when the brakes 
are off, the compressed air admitted directly from the train pipe 
into the chamber 1 presses upon the diaphragm 4 and thrusts it 
back against the end face 12 of the reservoir3; the diaphragm 
carries with it the slide valve 8, the groove 23 of which allows the 
air to flow more or less rapidly into the reservoir 3 by the pipe 17 
according as the groove more or less uncovers the orifice of the 





opening thus left will suffice to let the necessary quantity of air 
escape from the reservoir to maintain the equilibrium of pressure 
between it and the air chamber 1, but when the brakes are 
suddenly applied the depression makes itself felt in the chamber 1 
too rapidly to allow the air to escape in sufficient quantity from 
the reservoir 3, and the access of pressure in the reservoir will 
prod an inflection of the diaphragm towards the chamber 1 
against the concave face and the slide valve 8, which will be 
carried along by the rod 5 in the movement of the diaphragm, will 
cause the ports 19 and 21 to coincide and the hollow 22 of the valve 
will put the conduit 18 in communication with the port 20. The 
air from the chamber 1 and from the reservoir 3 will then escape 
into the atmosphere until the pressure in the reservoir is reduced 
o the same degree — to — 1. ye as the equilibrium 
of pressure is. re- i , the diaphragm 4 will right itself again 
and close the slide once a mae 6th, 1907. ‘ni 





TORPEDOES. 


15,903. July 13th, 1906.—IMPROVEMENTS IN IMMERSION REGv- 
LATORS FOR TORPEDOES, A/hert H. Jones, Whithead and Co., 
Fiume, Hungary. 

These improvements constitute a further development of those 
devices in which the hydrostatie pressure, acting upon the hydro- 
static m-mbrane or the piston, acts in opposition to a loaded arm, 
There are two figures. Fig. 1 is a vertical section. In order to 
permit of constructing the pendulum / scting in opposition to the 
hydrostatic pressure of the smallest dimensions, small membranes 
or pistons must be employed. Its slide valve a is guided in a 
movable casing / which is positively connected with the piston m 
bv a two-armed lever pq; by this means in a known manner the 
effect is obtained that the large piston movement obtained by a 
given movement of the slide valve a produces a movement of the 
casing } similar in direction and magnitude to the movement of 
the slide valve, so that the movable casing } forming the slide 
valve face, after receiving a distributing impulse, again assumes 
the same position relatively to the slide valve a which it has before 
receiving it. It is of great importance to transmit this smal] dis- 
tributing impulse of the membrane or of the piston x to the slide 
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valve a in such a manner as to obviate any inexactitude; to this 
end the slide valve a is directly constituted by an extension of the 
piston-rod ¢ or by a rod fixed in the middle of the membrane, so 
that the stroke of the membrane or of the piston x is transmitted 
directly and undiminished on to the distributing slide valve a. 
The hyd:ostatic chamber v in which the pendulum / oscillates, 
owing to the small dimensions of the latter, may be constituted by 
a casing u affixed to the wall w and over which the water flows; 
the wall « of the hydrostatic chamber v, which carries the cylinder 
2 of the hydrostatic piston r, is affixed to the cylinder n of the 
servo-motor. This construction permits of a departure from the 
usual arrangement in which the hydrostatic chamber was built 
into a special partition. The pendulum / acts through a finger g 
against the inner side of the hydrostatic piston r; the slide valve 
a is guided ina movable slide casing }, and this in the fixed casing 
ce, and is connected with the piston m of the servo-motor by a two- 
armed lever. If the slide valve is displaced in the direction 
indicated by the arrow 1, the air supplied through the passages 
7, 6 is admitted into the right-hand side of the cylinder x, and the 
left-hand side is placed in communication with the air exhaust 
passages ; as a result, the piston is displaced in the direction indi- 
cated by the arrow 1.—Felruary 6th, 1906. 


MISCELLANEOUS. 


15,807.. July 12th, 1906.—IMPROVEMENTS IN Bots, Nuts, AND 
WasHers, Thomas W. K. Clarke, 9, St. Andrew’s-square, 
Surbiton. 

This invention relates to nuts and washers for use with bolts 
employed in making flange and other joints where the bolt holes 
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are not accurately opposite one another, or where ihe surfaces of 
the flanges or other bodies to be secured together are out of 
parallel, the object being to avoid subjecting opposite sides of the 





bo't to unequal strains, The washer « is formed as a segment of a 
hollow sphere and the under or bearing side of the nut /, and also 
the under side of bolthead «, concave, the concavity corresponding 
in each case with the convexity of the washer. Where the bolt 
holes are not accurately opposite one another, or where the sur- 
face: of the flanges are out of parallel. the bolt and nut respec- 
tively suppor’ed on washers of the kind described are free to adjust 
themselves to such a position that, although the axis of the bolt is 
not at right-angles to either of the flanges, it is at right-angles to 
the surfaces of the washers whereon the bolthead and nut respec- 
tively seat. — February 6th, 1907, 








LAUNCHES AND TRIAL TRIPS. 


B. F., steel screw coasting steamer ; built by Wood, Skinner and 
Co., Limited ; to the order of M. M. Brenton Fréres ; constructed 
by North-Eastern Marine Engipeering Company; a speed of 
10 knots was maintained ; trial trip February 19th. 

BapaGRI, steel screw steamer ;, built by Tyne Iron Shipbuilding 
Company; to the order of Messrs. Elder Dempster and Co,; 
dimensions, 336ft., 46ft. hy 25ft. 3in.: engines, triple-expansion, 
24in.. 40in., 66in. by 45in., pressure 180 Ib.; constructed by John 
Dickinson and Sons, Limited ; launch, February 28th. 


GALAVALB, turret steamer ; built by Wm. Doxford and Sons, 
Limited ; the order of Messrs, A. Crawford, Barr and (o.,; 
dimensions, 366ft., 50ft. by 264ft.; to carry 6600 tons deadweight ; 
launch, February 28th. 


NormMa\, steel screw steamer ; built by Messrs. Osborne Graham 
and Co., of Hylton; to the order of Mr. Julius Christensen ; 
dimensions, 279ft.. 49ft by 29ft.; to carry 3100 tons deadweight ; 
constructed by Messrs. George Clark, Limited; launch, Fet- 
ruary 28th. 


RAPIDAN, clipper stemmed steamer; built by Furness, With 
and Co., Limited ; to the order of the Chesapeake and Ohio Steam- 
ship Company ; dimensions, 385ft. long ; engines, triple-expansion, 
25in., 40in., 68in. by 48in.. pressure 1891b.; constructed by 
Richardsons, Westgarth and Co., Limited; launch, February 28th. 

AVON, twin-screw mail steamer ; built by Mes*rs. Harland and 
Wolff ; to the order of the Royal Mail Steam Packet Company ; 
dimensions, 534ft. 9in. by 62ft. 4in.; engines, quadruple-expan- 
sion; constructed by Messrs. Harland and Wolff; launch, 
March 2nd. 

PALINURUS, screw survey vessel ; built by Cammell, Laird and 
Co., Limited ; to the order of the Government of India ; dimen- 
sions, 167ft. 6in., 24ft., by 13ft.; engines, triple-expansion, J2hin., 
20in., and 32in , by 24in., pressure 180!b.; constructed by builders ; 
the intended pes is 11} knots ; launch, March 2nd. 

FARLEY, steel screw steamer; built by Northumberland 
Shipbuilding Company, Limited; to the order of Reliance 
Shipping Company, Limited ; dimensions, 372ft , 48ft., 30ft. 10in.; 
to carry 7 tons deadweight ; engines, triple-expansion, 25in., 
4lin., 69in. by 48in., pressure 180 1b; constructed by Richardsons, 
Westgarth and Co, ; a speed of 11 knots was easily attained. 

LupwortH, steel screw steamer; built by Blyth Shipbuilding 
Company, Limited; to the order of Sir Christopher Furness ; 
dimensions, 244ft. 6in., 34ft..6in. by 17ft. 34in., and cargo capacity 
93,727ft ; constructed by Richardsons, Westgarth and Co., 
Limited ; launch recently. 

STEEL BarcE ; built by Blyth Shipbuilding Company, Limited 
to the order of Messrs. Lobnitz and Co., Limited, Renfrew 
dimensions, 100ft., 28ft.. by 8ft.; the vessel is specially fitted with 
powerful machinery for rock cutting ; launch, March 4th. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,— 
A meeting will be held on Thursday, M+rch 14th, when a paper on 
‘* The Latest Developments in Condensing Plants ” will be read 
by Mr. 8. Zylberlast (member). The meeting will commence at 
7.30 p.m. prompt. 

THe Rattway CLus —The next mreting will take place on 
Tuesday, 12th in-t., when Mr. G. W. J. Potter will exhibit some 
of the lantern slides recently issued by the North-Eastern Railway, 
together with some illustrations of the locomotives, &c , in use on 
that line, with descrip'ive notes. Visitors’ tickets may be obt«ined 
on application to the Secretary, 92, Victoria-street, London, S.W. 


Giascow TEcHNICAL CoLLecE ScreNntTIFIC Soctery.—-Before 
this Society, on the 2ad inst., a paper was read on ‘ Balancing of 
Marine Engines,” by Mr. I. V. Rebinson, Wh. Sc. The paper 
described a method— illustrating the ‘‘ Yarrow-Schlick-Tweedy ” 
system—that might be used to balance a four crank marine 
engine. As the motion of the reciprocating masses in a recipro- 
cating engine was started and stopped twice in each revolution, 
and a certain amount of force was thereby absorbed, the essential 
condition was that the centre of gravity of the whole moving 
masses should remain in a fixed position. This was the case in a 
turbine, and could theoretically be obtained in a multiple crank 
reciprocating engine by properly disposing the weights of the 
different pistons, &c , and by adjusting the angles between the 
cranks, With a view to the obviation of vertical vibration, altera- 
tions must be made on (1) the niyo. masses; (2) or the 
angles of the cranks; (3) or both these quantities. The papsr 
contained a number of interesting tables of formule showing the 
application of the author's ideas, and was illustrated by a large 
number of diagrams and celluloid models, 


DERWENT VALLEY WATER BoarD ReEport.—The report of the 
work of the Derwent Valley Water Board for the three months 
ending December 13th, 1906, shows that good progress has been 
made. At the Bole Hill quarries, out of the estimated quantity 
of 1,200,000 tons of stone required for the two dams now in course 
of construction the total output at the 13th December was 589,410 
tons. The dressed stone prepared at the quarries to the same 
date amounted to 21,977 square yards. At the reservoir works, 
in connection with the Howden dam, whilst on the 13th September 
last the work done equalled 214,287 cubic yards of excavation, 
114,349 cubic yards of masonry in the main dam, and 4453 cubic 
yards of concrete in the heel trench, on the 13th December 225,262 
cubic yards of excavation had been done, 118,655 cubic yards of 
masonry in the main dam, and 7019 cubic yards of concrete in the 
heel trench, the work done during the intervening period, 
therefore, being 10,975 cubic yards, 4306 cubic yards, and 2566 
cubic yards respectively. The pumping had increased, the daily 
average for the three calendar months ended 13th December 
being about 639,000 gallons, as against a daily average of about 
575,000 gallons for the previous three months. At the Derwent 
dam the work done at the 13th September was :—Excevation, 
217,468 cubic yards ; masonry in main dam, 122.166 cubic yards ; 
and concrete in heel trench, 4139 cubic yards. These figures had 
been increased by 7306 cubic yards, 16,338 cubic yards, and 165 
cubic yards, making the totals to the 13th December 254 771 cubic 
yards, 138,504 cubic yards, and -4304 cubic yards. The daily 
average for pumping for the same three months as mentioned in 
the case of Howden had been about 608,(00 gallons, as against a 
daily average of about 590,000 gallons for the previous three 
months. Particulsrs are also given of the satisfactory progress 
made on the Aqueduct works between the 14th September and 
the 14th December. The number of workmen engaged on the 
13th December on the various works of the Board was 1553, and 
of these 1016 were in the direct employ of the Board. 
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case, not shown in the drawing, give access to a “ start- 


THE ENGINEERING OF A COUNTRY HOUSE. 
No, II.* 


Water supply. —The water tower—Figs. 7 and 8 
—is a massive brick structure about 30ft. square ex- 
ternally, and 90{t. high, resting on concrete founda- 
tions, bedded in the solid and hard chalk. As shown 
in the section, there are inverted arches, between which 
and the covering arch is the carriage-drive, forming one 
entrance to the stables—there being another entrance at 
the opposite side of the stables, to be used in case of fire. 
A circular opening was built as an arch in the founda- 



































ing” platform near the under side of the joists, where the 
valves are situated which control the washout and main 
supply. A step ladder with convenient hand-rails passes 
through an opening in one corner, giving access to the 
floor above, on which the reservoir rests. A short step 
ladder communicates with a light wooden inspection 
floor near the top of the reservoir. 

The reservoir—Fig. 9—is 21ft.in diameter and 16ft. 
deep, and provides for a depth of nearly 16ft. of water. 
The top of the overflow trumpet is fixed 4in. from the rim 
of the reservoir. The dimensions of the plating are shown 
in the illustrations. The 
steel plates are of high 
quality of boiler steel, double 
riveted. The top of the tank 
has a 34in. angle steel, 4in. 
thick, riveted inside all the 
way round. A ladder is pro- 
vided from inside the bottom 
of the tank to the rim. A 
wooden stage over a part of 
the top, and another iron 
ladder, gives access to the 
trap door in the roof. In 
the roof, and resting on H- 
section cross steel beams, 
rests a square tank holdin 
1000 gallons. This is pm 
to the same connections as 
the main reservoir, and serves 
to maintain-the house supply 
during the cleansing of the 
main reservoir. The base of 
the large reservoir is carried 
by rolled steel joists 16in. by 
64in. pitched 2ft. lin. cen- 
tres apart. The spaces be- 
tween were filled with strong 
cement concrete, the whole 
upper surface was then run 
over with 2in. of neat ce- 
ment. On this was put 1l}in. 
of bituminous asphalt, and 
on this the bottom of the 
tank, after being well painted 
twice, rests. The tank 
having been riveted up, 
caulked, and filled, was al- 
lowed to stand for some 
months with a varying water 
level, and having been found 
to be bottle-tight, a pediment 
Tin. wide and 4in. deep of the 
same asphalt was run all 
round the base of the tank, 
and in it a channel 3in. wide 




















Fig 7—THE WATER TOWER 


tions, through which all the pipes pass out to their several 
destinations. No brickwork was cut or grooved for the 
pipes, and no pipes were allowed to be laid in the road- 
way. At the en of the tower, at the bottom landing of 
the first flight of steps, is a chequered iron door giving 
access to the pipes and valves before they leave the 
tower. A similar manhole door is provided near at 
hand outside. It was intended to make the first floor 














Fig. 8—THE WATER TOWER 

| 

of the tower of fire-proof construction, but economy | 
led to the abandonment of this idea, and also of | 
the carrying up of the central wall and arch to any | 
greater height than the crown of the arch. The stone | 
flight finishes at the first floor, and beyond access is | 
obtained to the second ‘floor by a commodious wooden | 
staircase. On this second floor a stage and small stair- 
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and l}in. deep was worked 
while hot, all edges being 
earefully rounded to avoid 
chipping. This channel serves 
1 to collect any water of con- 
Va || densation—sweating—which 
under some conditions of the 
= atmosphere, amounts to a 
= pry pint an hour, from the circu- 
lar side of the reservoir. 
Such water as here collects is 
run out of the tower in a pipe. 
The undersides of the joists are painted with red oxide paint, 
outside of which is cork paint to prevent condensation. 
No water is ever found on the underside of the floor 
carrying the reservoir. The whole of the pipes are lapped 
with felt and wound with painted canvas. This is done 
also with that part of the pipe beneath the chequered 
door already referred to, ard the whole of the wooden 
casing which encloses the pipes in the south-west angle 
of the tower from top to alien is filled with charcoal. 
No trouble has at present been experienced from frost. A 
water-level indicator, Fig. 16, is provided at the base -of 
the tower, showing the height of the water—if there be 
any—in the 1000-gallon reservoir. This gauge is situated 
on the stairway opposite the glass-panelled door and is 
visible from outside. For this small reservoir an ordinary 
galvanised iron float, phosphor bronze wire, pulleys, and 
counter-weight pointer are provided. With this arrange- 
ment the scale is inverted. 

For the large reservoir, as economy of water is of para- 
mount importance, a more elaborate recorder was 
designed, and is fixed in the archway of the tower by the 
stone stairs. By the correcting pulley and supplementary 
weight, the inverted movement obtained from the float 
by the wire and pulley is corrected and the proper move- 
ment of the pointer is obtained. The correcting pulley 
serves the further purpose of reducing the somewhat 
inconvenient movement of 16ft. to the more manageable 
range of 8ft. The two panels are painted, one to repre- 
sent the height in feet of the reservomw to a scale of half 
size, whilst the other is painted to represent the number 
of 1000 gallons in the reservoir. It is believed that this 
tank r-gister paid for its cost in the first two years of its 
existence, as it enabled the master’s eye to see exactly 
how much water was being used at all hours of the day, 
and so:to fix the blame for waste of water on the right 
shoulders. At the base of the tower, near this recorder, 
in a glass case, is fixed a fire hydrant containing 60ft. of 
canvas hose with nozzle and keys. 

In the side of the reservoir, }in. below the level of the 
overflow trumpet mouth, a }in. hole was drilled in the 
plate, and to it was coupled a small warning pipe, which 
discharges over the courtyard below. Should the engi- 
neer in charge let the pumps run too long, through 
failure to read the r-servoir gauge, either in the engine- 
room or the base of the tower, the sound of falling 
water will tell him, and so prevent water being pumped 
to waste. The sides of the tower in which the reser- 
voir is seated are supplied with numerous ventilators 

















and fixed glass louvres, all controlled by wooden 
slides; these provide for as much light and air 
as may be desired, or both may be entirely excluded, and 
the reservoir kept in darkness. When the trap door is 
open, plenty of light is provided; but, in case of need, an 
electric light circuit is also provided, andtwolamps. This 
is to avoid any excuse for candles and oil lamps, with 
their attendant danger of fire. There is no plaster in the 
whole building, the walls being pointed and whitewashed. 
The roof of the tower is a strong timber frame in pitch 
pine, with king posts and struts. The roof is of deal 
lanks, covered with tiles, double pitch. The inside is 
lined with non-conducting slabs of uralite, which serve to 
maintain a nearly uniform temperature within the tower. 
A lightning conductor, consisting of a copper strip 2in. 
wide and in. thick, is coupled with a spike at the top of 
the tower, and is metallically connected to the mains in 
the reservoir floor. 
From the base of the tower a 4in. main, serving as fire 
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Fig. 9—PART SECTION OF RESERVOIR 


and service mains, is laid to the house, which it enters, as 
shown in the plan—Fig. 1, ante. Where it passes through 
an open space in the kitchen yard it is lagged with hair felt 
and canvas, and cased in a wooden box with a sloping 
roof to throw the rain water off. It passes under the 
various corridors to four hydrants in four different parts 
of the building. It is reduced to a 3in. main where only 
two hydrants have to be fed. One din. branch serves a 
hydrant in the north-east quadrangle in the house, where 
a hose in a glass box is always in readiness. The hoses, 
which are of tanned canvas, are throughout wound 
“figure of eight” on hose supporters, so arranged as to 
pull off without a kink. A complete ring of 4in. fire mains 
encircles the house, at a distance of 40ft., with hydrants at 
all points. The pressure is never off the fire mains 
so long as there is water in the 30,000-gallon reser- 
voir, or in the 1000-gallon tank above it. From the 
top end of the vertical fire main at the north-east end 
of the house a branch pipe is led to the three triplicate 
service tanks, each of about 1000 gallons capacity— 
Fig. 10. From this branch pipe, which passes over the 
top of them, each tank is supplied by a ball cock with a 
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Fig. 1O-ARRANGEMENT OF CISTERNS 


balanced valve, whilst a separate screw-down valve con- 
trols the supply to each tank. Near the front end, to 
which the tanks are laid with a slight fall, a wash-out 
pipe and valve connection and dish receiver is provided. 
These all deliver into one common wash-out pipe laid 
with a good fall. This wash-out pipe also receives the 
deliveries from the overflow trumpet pipes, each of which 
has a visible fall funnel connection, and the final delivery 
of the wash-out and overflow pipe common to all of them 
is over a rainhead, where the water can be seen and heard 
running. 

With ordinary attention any waste of water from valves 
improperly screwed down or any defective action of one 
of the ball valves can be immediately traced and stopped. 
Through these three cisterns the whole of the water ser- 
vice of the house with one exception is supplied. There 
is a supplementary small cistern fed from these which 
maintains the pressure in the heating apparatus, and 
there is an extra cistern, not fed by these, but fed by a 
branch which supplies them, fixed above them, in order 
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to supply the closet in the maids’ attic, the pitch of the At this figure, 3000 gallons a day, the contemplated 
roof not permitting these large cisterns to be placed | water supply would equal 50 gallons per head per day. 


sufficiently high for that purpose. For drinking water 


purposes and to prevent any accidental clouding,a filteris | has been made for soft water storage for garden purposes. 


referred to, which is 8ft.in length by 5ft. 6in. wide and 
8ft. deep, is an electric motor and a small three-throw 
pump with suction pipes connected with the 60,000. 


Soft water.—As already stated, considerable provision 
gallon reservoir and the eight other beehive reservoirg 


provided—not shown in the drawings—which rests on a | Wegive in Fig. 11 sectional drawing and plan of the circular | already referred to. The water is delivered into a 3000. 
platform on the girders to the right of No. 3 tank. This | covered reservoir and adjacent pump vault. The reser- | gallon cast iron reservoir standing on cast iron columns 


filter is supplied from the end of the small main passing | voir is 31ft. diameter at the top, 29ft. diameter below, 


Overflow 








in a small brick-cased tower, built against the north wall 
of the garden, under which is an archway giving access 
to the garden. Crossover pipes also connect these pumps 
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Fig. 11—SOFT WATER RESERVOIR 


over the tanks at A, and the supply of this is also con- 
trolled by a small supplementary ball cock. This filter 
and the adjacent storage of four gallons of filtered water 
are of glazed stoneware and fitted with stoneware 
lids, and a in. silver-lined tin pipe, well thermo- 
insulated, leads from this little reservoir to a 
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Fig. 12—CARRIAGE WASHING CATCH PIT 


Doulton draw-off fountain, built in the _ corridor, 
situated near the electric bell board and telephone call 
board. The overflow from it goes into a dogs’ drinking 
trough below. As this tap always has behind it a good 
supply of pure and cool water, and as it is the easiest at 
which water may be drawn for the dining-room use, it is 
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and 17ft. 6in..deep to the crown of the vaulted roof, | 
inside measurements, and contains 60,000 gallons. The 
bottom of this reservoir is laid with a fall of 6in. in | 
the diameter towards the “gravy dish,” whence the | 
washout starts. The suction is on the cpposite, or | 
highest, side, and the overflow level is fixed half-way up | 
the crown of the arch. Beneath the inlet pipe—which 
rises from the top of a catch-pit built near the end of the | 
rain-water main—is a Yorkshire flag which receives the | 
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Fig. 16—-WATER LEVEL INDICATOR 


| with the 30,000-gallon reservoir in the tower in case of 
fire. 
Carriage-washing catch-pit.—In order to save the 
water used in carriage washing, a double catch-pit, 
| shown in Fig. 12, was built. The water from the three 
| carriage-washing areas enters from the right and deposits 
the bulk of its sand and de- 
tritus at the bottom of the 
first catch-pit, whilst leaves, 
bits of straw, sticks, &c., are 
: sid | intercepted by the piece of 
J i esters tects sheet steel which acts as a 
dip. The process is repeated 
in the second half of the trap, 
and noné -but comparatively 
clean water passes to vhe 
storage, whence it is pumped 
for rough washing of car- 
riages with the bucket, final 
washing being completed 
with the hose. This simple 
arrangement has been found 
to save half the water 
previously used in carriage 
washing. 
Drainage.— On examining 
the old outfall sewer, con- 


sem FULT] AB 


eexcreo(Mmiit 


‘ 


TTT mii 
TIARERALAS) Pevevyyey TY yy YY yy 
3 Cem Qos | 


ny re 
Ls 


Fig. 14—NEW STONE BRIDGE: 


' cascade when the reservoir is empty. The total storage | structed some ten years ago, passing down the hill to 


of rain water in this and the beehive tanks is 180,000 | some low ground below the farm, it'was found to be in 
gallons, which will give 3000 gallons a day for a period of | excellent condition, and was left intact, except that two 
two months or sixty days if no rain falls. The overflow | intercepting manholes were built along its course, and 
of this reservoir is carried by stoneware pipes to a pond | provided with ventilators to prevent the upward passage 
near the farm below. In making the connections with | of sewer gas, should such be generated. The plans 
| given in Fig. 13,show to scale the subsiding tank, the 
septic tanks, and the two sub-irrigation beds as fixed. 
The drain from the house is 9in., buf modern drainage 
would probably be satisfied with 6in. pipes on account of 
the good fall. 
Various.—Provision is made for 450 lights, but both the 
engine: house and the battery-house are large enough to per- 
mit of increasing the number of lights to 900 or 1000, should 
the exigencies of the estate require it, by substituting 
| larger engines and dynamos and increasing the number 
of batteries. The wiring, and the fixing of pendants 
| and brackets and electric light brackets and fittings of 
the house and outbuildings, were carried out by Messrs. 
| F. Clarke and Co., under Mr. Poynter and Mr. Terry 
A switchboard in the.main corridor controls the supply of 
| current to the different floors. ‘The whole of the wiring 
| and equipment was done to Board of Trade regulations, 
/and to the highest requirements of the insurance com- 
| panies’ inspectors, who inspected and passed the work at 
intervals during progress. 
In the old mansion, a striking turret clock, put in by the 














Fig. 13—S=WAGE PURIFICATION PLANT | Ne SSeS 
| this reservoir in the hard chalk, for the horizontal wash- 
out and vertical overflow pipe, care was taken to approach 
the reservoir by a vertical shaft some 8ft. only in dia- 
| meter, and a horizontal tunnel only 4ft. in diameter, for 
a 20ft. length, so that the virgin chalk required to take 
the thrust of water in the reservoir and the thrust of the 
brick dome should be untouched. In the vault already 


hoped that this will be the source whence drinking water 
will be drawn. An extension of this silvered pipe is 
fitted in a housemaid’s pantry on the floor above for 
drawing water for the bedrooms. Provision is made for 
flushing out all dead ends of fire and other mains. The 
population of the house and estate provided for was sixty. | 


grandfather of the late owner, which, on examination, was 
found to be in good working order, was repaired where 
necessary, and fixed in the new clock-tower. New leads for 
the weights, against the side of the wall of the central 
hall, were provided. This clock-tower is surmounted 
by a vane, designed by Mr. Ambrose Poynter, and 
a lightning conductor, consisting of a copper ribbon, 
2in. wide and }in. thick, passes down the side of the 
house, and along a drain-pipe laid solely to contain 
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it, and is metallically connected with the fire mains. 

A brick, flint, and rubble bridge, which originally con- 
veyed the carriage-drive over a roadway at a lower level, 
was found to be unsafe,and was condemned and re-built. 
Anelevation and two sections, together with a photograph, 
of the new stone bridge, which was designed by Mr. Am- 
brose Poynter, are given in Figs. 14 and 15. This bridge 
is constructed of stone and concrete, the stone used for the 
actual construction being Kentish rag, with balustrade 
and carved keystone ot Portland stone. The curve of the 
arch is a true ellipse, and it was constructed as follows: 
—After the centering had been put in, a certain number 
of courses above the springing were built up level and 
solid, the top course forming a skew-back, from which 
the voussoirs sprang. A certain number of the voussoirs 
—every sixth one—were made deeper than the others, 
and carried transversely across the soffit of the arch 
from face to face; and at the same time elliptical ribs of 
equal depth and width were built between the transverse 
ribs, from springing to springing. By this means a square 
network of ribs was formed over the soffit of the arch, 
and the panels in between were then fitted with shallow- 
coursed rubble, also of Kentish rag. After a strong and 
almost independent framework of stone had thus been 
formed, the whole of the back of the arch was filled up 
with horizontal layers of cement concrete until the 
level of the foundation of the road was reached. By this 
means the facing of the arch becomes an integral part of 
the structure, and helps to carry the load instead of being 
a mere skin. The idea was derived from a similar use of 
tile-ribs and concrete by the Romans in the construction 
of large vaults. 

The engineering works described were carried out by 
Easton, Courtney, and Darbishire. 








THE COAL DUST PROBLEM. 
By JAMES ASHWORTH. 

TuHosE who have read the reports of the evidence 
taken before the Royal Commission on Mines, so far 
as published, cannot fail to have felt a considerable 
degree of disappointment that no new light has been 
thrown by the witnesses on to the subject, and that 
none of them have made a suggestion outside the one 
groove. They have only considered the case of roads 
damped, wetted, or soaked with water. Almost 
naturally, therefore, we turn to the report of Messrs. 
W. N. Atkinson and Henry Hall, Chief Inspectors of 
Mines, and Dr. J. 8. Haldane, F.R.S., on their recent 
visit to the Westphalian coalfield to obtain authentic 
information on the best means of dealing with coal dust 
from both the German and English points of view. 

Watering dusty roads.—In Westphalia watering is 
compulsory by decree, promulgated December 12th, 1900. 
Pipes of varying diameters from 3}in. to }in. are carried 
from the shafts to the coal faces, and taps placed at 
distances of°40 to 50 yards apart are connected to 
flexible tubes, and thus men who are specially appointed 
water the roof, sides, and floor of the roads as often as 
necessary and without the use of spray producers. The 
Commissioners were perfectly satisfied that.the watering 
was thorough and efficient in all parts of the mines. 
Stationary sprays appear to have been entirely discon- 
tinued in favour of the tap arrangement. The cost of 
watering was not less than 1d. per ton, and, in some 
cases, very much more. 

As a compensation for this heavy cost the Commissioners 
were of opinion that there was absolute safety against 
sweeping explosions, such as Courriéres and those which 
have occurred in this country, also that the cooling effect 
of the evaporation of the water was useful in deep mines. 
The Commission also thought that as watering might 
injure the roads in some English mines certain alterna- 
tives might be adopted: (1) That the seam should be 
worked with safety lamps; (2) that not more than *ten 
persons should bein the mine when shot firing was in pro- 
gress ; and (3) that at the junctions of haulage roads there 
should be dustless spaces of at least 50 yards in length, 
and wet and dustless lengths of at least 100 yards at the 
far end of every haulage road. 

The Commissioners then remind us that coal dust 
explosions have generally shown their widespread propa- 
gation along haulage roads, but they adduced the following 
arguments against compulsory watering at the working 
face: (1) Air which is very warm, as will nearly always 
be the case in deep mines, is extremely oppressive, if it is 
at the same time nearly saturated with moisture ; (2) at the 
working face the air current is often too smal] for any 
material reduction of temperature by the evaporation of 
moisture, while (3) the effects.of saturation of the air ona 
man’s working powers may be very serious. 

Turning away for the moment and referring to the 
report of the Royal Commission on Coal Supplies, we 
find unmistakable evidence given by those in charge 
of deep mines, that the air must be kept as dry as 
possible, or the men cannot do their work. .Mr. Henry 
Bramall produced diagrammatic ventilation charts, showing 
the increase in temperature given by increase in depth, 
also the hygrometric state of the air in all parts of the 
mines referred to. Mr. John Gerrard, the Chief Inspector 
of Mines for the same district, confirms these figures. The 
same diagrams also show to what extent the cold exhaust 
from an engine, driven by compressed air, reduced 
the temperature, and how very transitory was the 
effect. Then, turning to Mr. Hall’s evidence, we have 
ample and incontrovertible proof that water cannot cool 
the air of a deep mine, and that such an attempted cooling 
18 worse than the disease itself, and that the air would by 
this means be rendered so damp and enervating that the 
miners could not work. The following abstracts from 
the report are important :— 

Mr. Henry Bramall said that his tests on temperature and the 
hygtometric state of the ventilative air current were made when 
the pit was in full work. The velocity at the working face was 
about 200ft. per minute (Q. 342), and with respect to the dampness 
of the air, he said, that in the Rams mine at the Pendleton Colliery 
they were working at the greatest depth, and there the atmosphere 
is considerably drier than it is in the Trencherbone mine, and the 





men work in that drier atmosphere with less fatigue at a tem- 
perature of 94 deg. than they do in the other mine, where the 
temperature never gets above 85 deg.; that probably may be due 
to the dryness of the atmosphere. Continuing, he said :—‘‘ I had 
the pleasure of taking Professor Dixon down our Pendleton 
Colliery some time ago, and he took a series of observations at 
which I was present. . At the depth of 3180ft., where the 
working temperature was 93-3 deg., we had a degree of humidity 
of 49-5 deg.—7-1 grains per cubic foot of air. At the lowest 
point in the workings we got a working temperature of 93-3 deg. 
at a depth of 3483ft. with 37-4 deg. humidity—6-1 grains of 
water vapour ” (Q. 369). Again, Q. 391, he said :—‘‘I cannot say 
it is less exhausting to work in a temperature of 93 deg., even if 
dry, than it would be to work in a temperature of, say, 65 deg., 
there would be a considerable difference ; but it is the dryness of 
the atmosphere which enables the men fo work in a temperature 
as high as that. Acclimatising: Colliers who have been accus- 
tomed to work in shallow pits could not go down into our deep 
mine and work there until they had had some seasoning (Q. 406). We 
do water the roads a little for comfort (Q. 429-430). The exhaust 
from our compressed air engines only cools the place where the 
engine is worked, and for a few yards round about” (Q. 435). 

Mr. John Gerrard, Inspector of Mines for the Manchester dis- 
trict, Q. 808, said :—‘*‘ Much depends on the dryness. Pendleton 
is exceptionally dry. I find myself, from travelling in an adjoin- 
ing mine at half the depth, the heat much more than at Pendle- 
ton, because it is humid.” Mr. Gerrard’s hygrometric observations 
are tabulated on pages 32 and 33 of the report. 

Mr. Henry Hall, Inspector of Mines for the Liverpool and North 
Wales district, Q. 924, ‘*I also made some experiments to find 
out what the effect of spraying would be. The method we adopted 
was similar to what they adopt in South Wales, where it is exten- 
sively used. . . The stand-pipes were 15 yards apart; but 
there were eleven different stand-pipes at 15 yards—that is, about 
150 yards, In the Arley mine of the Alexandra Colliery the air at 
the bottom of the shaft before it reached the sprays was 71 deg., 
so that the sprays themselves seemed to reduce the temperature 
about 6deg. At about 200 yards beyond the last spray we found 
that the temperature had got back to normal—that is, that the 
sprays had no influence upon the air 200 yards beyond the last 
one (927). 935, There is another difficulty, too; if you 
attempted to spray the whole of the colliery, you would have 
these pipes travelling for miles with water in them, and I 
imagine, with such a small quantity and the small pipes, it 
would really become of the same temperature as the workings. In 
answer to Q. 937, he said: If they were to put pipes and sprays in 
there, in my opinion they would bring the whole of the placein. I 
do not think that spraying is a practicable method of reducing the 
temperature. Q. 944, If you saturate the air it becomes impos- 
sible to work in it in these high temperatures. If you reduce 
the temperature of the air by saturation, you would not do any 
good to the men. I stood at the face and tried to conclude what 
kind of velovity the men could stand in the face. 1 came to the 
conclusion that the limit was about 1000ft. per minute. If you 
got more the dust from one man was blown into the face of the 
other man ; so that there is a limit to velocity ” (Q. 948). 

Mr. J. R. Bennet said he knew of no means; of reducing the 
temperature of the air, excepting that of ventilation, coupled with 
the — of compreszed air from pumping and hauling engines. 
(Q. 1285). 

Mr. R. Martin, in answer to Q. 1675, said it would appear from 
our observations that the air at the working face is constantly 
nearly saturated, irrespective of the condition of the surface 
atmosphere. (Q. 1678) It is not wet at the face; the seam is per- 
fectly dry ; it is dusty, in fact. (Q. 1680) We do not use any 
water to water the workings. (Q. 1715) A miner may get accus- 
tomed to the heat ; his body seems to be affected after a bit with 
something like blood poisoning, because his skin becomes all 
covered over with little pimples or boils, and after he recovers 
from that he seems to be better accustomed to hot workings. 
(Q. 1822) I do not know where the moisture cun be coming from, 
unless it is coming from the sandstone. From the tables of bygro- 
metrical observations—pages 75-78—it will be seen that the air was 
practically saturated with moisture. Thus dry bulb, 75 deg., and 
wet bulh, 74 deg., gave 8-9 grains of water vapour per cubic foot. 

Mr. H. W. Martin, Dowlais, in his Table B, shows the heaviest 
saturation in the return at the outbye end of the coal faces, viz. : 
11-3 grains per cubic foot, the readings being D.B. 81 deg., 
and W.B. 81 deg.; and in answer to Q. 2006, he said that to ensure 
dryness-and purity the ventilating current will bave to be pro- 
tected from all falling water anc wetsides. roofs,and floors. . . . 
The system of watering, so frequently adopted and strongly advo- 
cated, will have to used very cautiously, or abandoned 
altogether, and some other means adopted for dealing with the 
dust question. The velocity.of the air current will have to be 
maintained as high as possible consistent with safety. . . . 
Provision will have to be made to ensure that the supply is 
delivered at the faces pure and dry, and circulated there with 
increased rapidity. Q 2006: If you get a high temperature, and 
you are going to ventilate your mine with a moist atmosphere, 
the men will not stand such a high temperature. 

Mr. W. N. Atkinson. Inspector of Mines, said, in reply to Q. 2372, 
the highest temperatures at the working faces were in the Yard 
seam at Glebe Colliery, 87 deg. to 89-5 deg., and in the Thick 
Coal at Hamstead Coliiery, 87 deg. In the former case, the air 
was comparatively dry—relative humidity 61 to 53-5 per cent.— 
and ia the latter case, the air was saturated with moisture. and the 
heat was more oppressive—Glebe air contained 8 grains, and 
Hamstead 13-6 grains of water vapour per cubic foot of air. 
Q. 2381: If the air was satnrated there would be trouble. 
Q. 2382: The under manager said. that where the air was 78 deg. 
or 79 deg., and was saturated, he thought the men would do about 
two-thirds of the amount of work that they would do if they were 
incooler air. Q. 2384: I should say the dry air would be much 
more favourable to work in. Q. 2489: There is practically no 
watering in my district—N. Staffordshire. 

Mr. Atkinson furnished detailed hygrometrical observations— 
see pages 98 to 100. 

Professor H. B. Dixon, in answer to Q. 2878-2880, said there was 
no spraying or moistening in the Rams mine, and there was very 
little moisture about in the mine at all, except just at the coal 
face. The temperature 87-8 deg. was where the current first 
came to the working face. I was down there some hours, and 
I found that the men working at the face did not appear to 
suffer in any way, and that they were vigorous and healthy- 
looking ; they certainly made no complaint in a temperature of 
934 deg. The dryness of the air is no doubt an important factor 
in the case. The late Commission quoted important medical 
opinion that 98 deg. was the limit of temperature at which men 
could work in a saturated atmosphere. In dry air the working 
limit is no doubt higher; but we have at present no exact 
evidence on this point. 

Professor Dixon’s hygrometrical observations are tabulated on 
page 117 of the report, and in one of the deepest places—3483ft. 
—the dry heat was 93-3 deg., and the water vapour content only 
6-1 grains per cubic foot of air. 

These quotations from the evidence of gentlemen of 
the highest standing in their respective districts, 
which was given to enable a Royal Commission 
to decide at what depth the recovery of our coal 
resources would have to cease, are amply sufficient 
to show how extremely serious is the question of “ com- 
pulsory watering” to the owners and miners connected 
with deep coal mining. That there are at least two 
sides to this question was amply demonstrated by Mr. 
W. N. Atkinson—then Chief Inspector of Mines for the 
North Staffordshire district—when he told the Commis- 





sioners that there was practically no watering in his dis- 
trict, and as he does not appear to have made any attempt 
to enforce watering, it is only a natural conclusion that 
he fully recognised that there were other considerations 
to be taken into account, in addition to a very problemati- 
cal point of safety to be attained by either watering or 
saturating a mine with water. Mr. Henry Hall, In- 
spector of Mines for the Liverpool district, had a similar 
chance of attempting to add to the safety of the col- 
lieries under his oversight, and yet his practical experi- 
ment, Q. 924, was sufficient to show him that it could not 
be carried out in a deep mine, even if it did add to the 
safety of that mine. 

Since Messrs. Atkinson and Hall have visited Westphalia 
for the purpose of reporting on the watering, and any 
other means adopted by the Germans to mitigate or 
entirely prevent explosions from coal dust, they appear 
to have modified, if not forgotten, what they thought at 
the time they gave evidence before the Royal Coal Sup- 
plies Commission. This, we might think, was partly due 
to the information given to them—viz., that since the 
introduction of the regulations promulgated by the 
Dortmund Mining Board no serious explosions had 
occurred in Germany ; but no sooner has this report been 
made public than the whole theory, along with the hope 
of the “ absolute ” safety vouched for by the Commission, 
is turned inside out by a most disastrous explosion at the 
Reden Colliery on the 28th of January; 1907. This 
colliery belonged to the Government, and we may doubt- 
less very safely assume that the watering arrangements 
were of the most complete and efficient kind, and ought, 
according to the ideas of the water theorists, to have saved 
the whole mine, to say nothing of a portion of it. Water 
was reported to be useful in putting out, if not entirely 
preventing, fires; but here, again, the theory was wrong, 
and fire broke out and drove back the 180 trained rescuers 
protected by the most up-to-date apparatus for thesaving 
of life. This practical demonstration of the futility of 
depending on any sort of watering to control an explosion 
follows closely on the Courriéres disaster, where the water 
in the north bowette of No.3 pit was not of the least 
service, and did not restrain the flame issuing from the 
Marie level 326. These demonstrations at Reden and 
Courriéres only serve to emphasise the examples of similar 
effects of which we have had the clearest evidence in 
the cases of Udston, Universal, Tylorstown, Albion, 
Clydach Vale, Wattstown, McLaren, Wingate Grange, 
&e. Only in the Universal case have we hygrometrical 
observations in evidence to support, if it were necessary, 
the other indications of dampness or wetting, or of stand- 
water, and therefore it is convenient to quote this as 
possibly the best example of a British disaster where 
water was no deterrent to the wholesale devastation. 
The evidence as to the point of initiation was so contra- 
dictory that it was impossible for the jury to say which 
one out of the number suggested was the most likely. 
But supposing for the moment it was a shot near the far 
end of the main haulage road on the east side, we find 
that the flame traversed practically the whole of the faces 
and roadways of this district, although they were 
naturally wet throughout, and although the return air 
from the district was practically saturated with water, 
and the main part of the haulage road was furnished 
with water pipes which doubtless had been used during 
the preceding coal-drawing shift. The only man who 
was brought out of the pit alive was in the main road 
between this district and the winding shafts, and assuming 
that flame had traversed from the east district to the 
west, or vice versd, it must have passed over this man. 
Shortly stated, the evidences of flame were everywhere 
where the roads had been watered, but for some 
reason which no one could explain a very dry corner of 
the workings of No. 2 South district escaped the flame. 
Then at the McLaren Colliery the flame only traversed 
the damp and wet roadways; the dry lower workings 
escaped entirely, and no men were killed, though the 
flame was in evidence along the whole length of the 
watered portion. At Wattstown the wet state of the 
heading and pit did not restrain the flame from extension, 
nor save the lives of the miners inbye. At Clydach Vale 
the main roadways were traversed by the flame, although 
they were, as stated by the Inspector of Mines, most 
efficiently watered, and, in addition, each tram of coal 
was watered at the double partings. At Wingate 
Grange the main haulage road was watered sufficiently 
to satisfy the Inspector, and yet the flame went outbye. 
At Udston the heaviest coking was in the rooms where 
there was standing water, and at Tylorstown over 6000 
yards of water-pipes proved useless as a means of 
preventing the extension of the explosion. 

Everyone cf these instances has demonstrated that 
there is some reasonable explanation for what are usually 
considered “coal-dust vagaries,” and really so clearly 
demonstrated, that the majority of mining people have 
almost wilfully closed their eyes to its possibility. As 
watering is the main subject of discussion, we may turn 
first to the experiments made by Professor H. B. 
Dixon on the rate of explosion in gases, and as the 
Professor does not appear to have brought them into 
prominence in any of the Royal Commissions of which he 
has been either a member or a witness, it is useful to 
remember that he proved that the addition of 5 per cent. 
of water vapour was necessary in a mixture of gas and air 
to give it its most explosive effect, and he showed that 
steam only could exceed or even attain this percentage. | 
But no system of watering can saturate the air of a mine 
to this extent, and therefore the best system of watering 
or spraying only adds to the violence of an explosion. 
Roughly stated, air must contain more than 25 grains of 
water vapour per cubic foot of air before it can exercise 
any restraining influence on flame, and mine air in well- 
watered collieries only carries from, say, 5 to 13 grains, 
or practically only half of what is sufficient to arrest 
the flame, and, if anything, more likely to promote than 
check the explosion. 

It may be said that coal dust is not a gas, and therefore 
that the experiments of Professor Dixon do not apply, and, 
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if so, we shall do well most carefully to consider the impor- 
tant work of another British savant, viz., Professor P. 
Phillips Bedson, of the Armstrong College. Professor 
Bedson was one of the scientists called in to investigate 
the explosion in an air-receiver at the Ryhope Colliery, 
and he then submitted various coal dusts to a long series 
of experiments, which he has continued more or less 
persistently up to the present time. The result of his 
investigations has been the diseovery of the fact that, 
although coal dust, as it is found on the roadways of a 
mine, is extremely small, it is not a solid, but contains a 
reservoir of explosive gas, and that as soon as this dust 
is released from the coal it immediately commences to 
give off gas ; and he found that if the temperature to which 
the dust is exposed is gradually raised up to 100 deg. 
Cent., the occluded gases given off were 1:4 times the 
volume of the coal, and that in a sample of dust from a 
coal hopper the non-combustible gas it contained 
amounted to 2°9 times the volume of the coal. Professor 
Bedson also showed that the hydrocarbon gases occluded 
in coal dust are not merely marsh gas, but hydrocarbons 
containing a large proportion of carbon, and, therefore, 
they form an explosive mixture, requiring a larger volume of 
air than the marsh gas which comes off before the 
heavier hydrocarbons. Professor Bedson also found 
that these hydrocarbons were replaced by oxygen prin- 
cipally, and that such dust would fire more easily than 
dust entirely devoid of air. It is worth observing that 
the usual analysis of coal dust only commences after 
being heated up to the point at which Professor Bedson 
concluded the extraction. 

Professor Bedson gave evidence before the Royal Coal 
Dust Commission, but did not find a mention in the final 
report. 

Having shown that coal dust contains a store of gas, 
which is being continuously dissipated in the air, it is 
pretty plainly demonstrated that every particle is float- 
ing in its own balloon of gas, and therefore it may be 
useful to consider it as a gas, and not as a solid. 

For further proof that the fine floating coal dust in a 
fiery mine is not asolid, we only need turn to the evidence 
given by Mr. W. E. Garforth, before the Coal Dust 
Commission, where he produced diagrams to show the 
structure of coal dust when magnified 12,000 diameters. 
These diagrams show that some of the dust consists of 
hollow spores, and these are the reservoirs from which 
Professor Bedson drew his large volumes of gas. 

With gas within, and gas surrounding each particle of 
coal dust, we appear to have a dangerous something which 
is susceptible of detonation, and if so, then the mystery of 
the apparent simultaneous explosions in the different 
ventilation districts of the Universal, Udston, and other 
collieries where this etfect—or possibly percussion—has 
been demonstrated, is fully explained. 

Even this does not appear to exhaust the matters in 
connection with coal dust explosions which may be use- 
fully investigated, as electricity may also claim attention, 
and the electron theory might be usefully added to the 
investigation. Dry coal dust is said to carry no electri- 
city; but if damped, as in a well-watered mine, it may 
carry its own charge of electricity, which may possibly 
play no insignificant part in the instantaneous destruction 
within a mine. 

With these facts before us—and they are really old facts 
which have been neglected—it may be asked if it is not 
time to throw to one side side the rule-of-thumb treat- 
ment of coal dust, and have the whole question con- 
sidered from an entirely scientific point of view. 

This present-day review of the coal-dust problem 
would scarcely be complete without considering ex- 
plosives and safety lamps, and as regards the first 
there is a very great and ever-present danger arising 
from the use of detonated explosives, because the vibration 
created by an overcharged or blown-out shot may cause 
the detonation of an explosive gaseous mixture at some 
other point in the workings. This effect was demon- 
strated at Wattstown, where in all probability the 
premature explosion of a charge of gelignite whilst a shot 
hole was being charged in a small barrier of coal near the 
shaft caused the simultaneous explosion of.a mixture of 
air, fire-damp, and dust on the coal face without the 
actual passage of flame. The Tylorstown disaster also 
demonstrated that shots standing ready fused may be 
fired fully a mile away from the originating explosion, 
either by detonation or air percussion, and therefore 
without the passage of actual flame between the two 
points. ; 

The influence of floating coal dust on safety lamps 
should also be investigated. Very little is known about 
the danger arising from the fact that coal dust is sosmall 
that it can readily pass into a lamp through the gauze. 
and after becoming incandescent from gas burning within 
the lamp, can equally easily pass outwards and explode 
the surrounding atmosphere. Very few experiments 
have been made on safety Jamps exposed to mixtures of 
air, fire-damp, and coal dust, but it has been shown that 
an atmosphere consisting of air containing 44 per cent. 
of fire-damp and just a normal quantity of coal dust, 
such as the low velocity of 370ft. per minute will carry 
along, is fatal to a Davy lamp in ten seconds, and it may 
be that the bonneted Clanny lamp so largely used may 
not be much, if any, safer. Up to the present no public tests 
have been made to ascertain the safety or otherwise 
of safety lamps under such conditions, and only a few 
private experiments have been made, and therefore this 
field of inquiry is quite open for the investigation of the 
Commission now sitting. 

An entirely new risk, which relates principally to mines 
of a non-gaseous character, has been discovered by a 
French savant, Professor Gréhant, a member of the 
Academy of Medicine, who read a paper on “Accidents 
to Miners and the Cause of the Courriéres Disaster,” 
before the French Society of Hygiene, in which he re- 
ferred to a case where the air of the mine contained 7 per 
cent. of “ formene,” thus constituting a detonating mix- 
ture. The suggestion was that formene is found in 
mines free from fire-damp, and that the magnitude of 





the Courriéres disaster was increased by its presence. 

With respect to safeguards against the extension of ex- 
plosions of coal dust, Messrs. W. N. Atkinson and A. M. 
Henshaw, in their paper on the Courriéres disaster, sug- 
gest that dust containing from, say, 33 to 60 per cent. of 
ash stopped the explosion extending to No. 5 pit, although 
this dust contained from 25 to 30 per cent. of com- 
bustible volatile matter, and therefore that dirty dust is 
a safeguard. In this connection it may be noted that 
five samples of dust from the Camerton Colliery, analysed 
by Professor H. B. Dixon, contained from 25 to 67 per 
cent. of ash, and from 18°75 to 30°54 per cent. of volatile 
combustible matter, and therefore without more detailed 
information it would be unsafe to say that any of these 
dusts would be inert in the presence of a violent flame, 
or in a mine where fire-damp was a factor, because Pro- 
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limited (1) to the safe lighting of our collieries, (2) to 

safe blasting, and (3) to the abandonment of blasting ; 
and therefore the question of water or no water becomes 
| simply a sanitary consideration, and only by these pro- 
| visions can we hope to have our collieries free from anky. 
, lostomiasis, and in the best and safest condition for our 
| miners to work in. 








THE ARMSTRONG POZZUOLI WORKS. 


Tuer works belonging to the Armstrong Pozzuoli Com- 
pany, a subsidiary establishment of Messrs. Armstrong, 
Whitworth and Company, which were founded in 1886, 
are situated at Pozzuoli, in the dormant voleanic region 
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. Ironfoundry. 80. 


Proof butt. 18. Patternmaking shop. 


. Crucible steel works. 25 Ordnance finishing shop. 

. Crucible making shop. 26. Works inspection office. 

. Gasholders. 27. Naval inspection office. 

. 4000-ton press pumps. 28 Large ordnance construction. 

. Boilers. 29, Small ordnance construction. 
Medium ordnance construction. 


33. Gun mounting construction. 
. Gun mounting erection. 
> sree shops. 
Hydraulic accumulators, 
. Timekeepor's office. 
Tempering and shrinking pits. 
9. Police barrack. 
. Weighbridge. 
ing pier. 
. Pier cranes. 
. 160-ton shear crane. 
. Official receivers. 
. Waterworks. 
. Station Cumana Railway. 


5. Electric power house. 31. Armoured shield construction. 
. Bronze foundry. 32. Gun mounting construction. 


Fig. 14—PLAN OF 


fessor Abel proved that 34 per cent. of fire-damp, with 
the addition of any sort of dust—if very fine—might be 
ignited by an open light. Hence, dust of any sort is a 
source of danger in every mine which produces fire-damp. 

In conclusion, it would appear fsom the records of 
various explosions (1) that the only certain arrestment 
of a coal dust explosion occurs when and where there 
is an excess of dust, which smothers the flame through 


POZZUOL!I WORKS 


of the Phlegrean Fields, about seven miles west of Naples, 
and occupy an area of nearly seventy acres on the west 
side of the town of Pozzuoli, having a sea front of 
1650 yards. The area covered by workshops, store- 
houses, and other buildings, is about 12 acres. The esta- 
blishment is equipped with all the necessary plant and 
appliances for the production of war materia of all kinds 


| for both military and naval use, including ordnance of all 


Fig. 15-BIG MACHINE SHOP AND HARDENING PIT 


lack of air to maintain combustion—Timsbury, Mt. 
Kembla, &c.; (2) that the most favourable atmosphere 
to encourage the spread of an explosion—when once 
initiated—is that which contains a maximum percentage 
of water vapour, and a normal quantity of floating coal 
dust. Against this latter there is no effective protec- 
tion if the flame from a shot or explosion of gas is large 
enough in force and volume. 

Finally, our protection against disaster is therefore 


| calibres, gun carriages and mountings, armour-plated 
shields and turrets, torpedo tubes, ammunition hoists, 
and in general any machinery required for handling 
heavy ordnance, both in land and sea service. In addition 
to the ordnance and machine shops, a large steel works 
is provided in which the raw materials treated are, 
wherever it is possible, of Italian origin, and the opera- 

| tive force, amounting to 1800 hands in 1906, is, without 

| exception, Italian. 
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The general arrangement of the works is shown 
in the plan, Fig. 14, and in Fig. 10 in our Supple- 
ment, which shows the works as seen from’ the sea. 
From these there will be seen that at the eastern 
end of the ground a jetty projects at right angles 
from the shore into the deeper water of the bay. 
This is 1050ft. long, built partly of armoured concrete 
and partly of wood, with an equipment of four 
hydraulic cranes, the largest one, of a three-legged con- 
struction, having a lifting power of 160 tons. With this 
movable parts and platforms of the largest naval armoured | 
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fier working up to 15,000 lb. per square inch, and four 
cranes—two for eight-ton and two for two-ton loads. 
The hardening and shrinking pits—Figs. 15 and 17—are 
placed a short distance from the heavy gun bays on the east- 
ern side of the mainshop. They include one small and two 
large pits for shrinking on jacket hoops with two hydraulic 
cranes for 25 and 15-ton loads, a 200-ton press, two fur- 
naces with rotating beds for heating blooms and hoops, 
two special furnaces for heating hoops with Bunsen 
burners, and an oil hardening pit 56ft.deep. The view is 
taken at the moment of the immersion of the inner tube 
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Fig. 16—INSPECTION DEPARTMENT: 


turrets can be lifted and placed in position on the ship in 
one operation, so that ships coming from the naval and 
other building yards receive their full ordnance. This 
application is shown in Fig. 1 in the Supplement, repre- 
senting the placing of a turret for two 14in. guns on board 
the battleship Regina Margherita. 

The principal structure in the works, called the prin- 
cipal machine shop in the plan, is a rectangular building 
near the centre of the ground, measuring about 460ft. by 
360ft., covering about 4} acres, and containing more than 
500 machine tools of different kinds, and consuming 
about 700 horse-power. The shop is divided by lines 
re into eight parallel bays running east and west, 
with north lighted weaving shed roofs. Each bay is 
appropriated to a special department, the arrangement 
being as follows in order, from north to south. Bay No.1 
—Fig. 2—in the Supplement is devoted to small calibre 
ordnance and the production of sighting arrangements. 
No, 2, also in the Supplement, the heavy ordnance divi- 
sion, contains boring and rifling lathes, with beds up to 
50ft. in length, which are served by two overhead tra- 
velling crancs of 70 tons each. In Fig.8 are shown 
305 mm. and 203 mm. guns, forming part of the arma- 
ment of the Italian battleship Regina Elena. Bay No. 3 
—Fig. 4—in the Supplement, contains all the machinery 
necessary for the production of ordnance of medium 
calibres, the boring of the inner tubes, and hoops of the 
larger sizes, and that for wire winding on those of any | 
calibre. This can be done at the rate of 1000 m. per hour at 
any required tension, the latter element being susceptible of 
regulation with the greatest exactitude. The transport | 
service is done by three travelling cranes for 30 tons, | 
15 tons, and 5 tons working loads respectively. In No. 4 
bay—Fig. 5—in the Supplement, the building of armoured | 
shields and turrets is carried on ; these parts are usually | 
completed, erected, and fitted in the works before being 
placed on board ship. The figure shows two turrets for | 
305 mm, and two for 203 mm. guns in process of con- 
struction. The heavy work is done by a 50-ton crane, 
in addition to three smaller ones similar to those of No. 8. | 
The same work is continued in Bay No. 5, Fig. 6 in the | 
Supplement, where two similar turrets and the commence- 
ment of the platform for a 203 mm. gun turret are shown. | 
The sixth bay—Fig. 7 in the Supplement—in addition | 
to containing the heavy planing machines for armour | 
plates, is specially assigned to the construction of gun | 
carriages and mountings, which are erected and finished 
in No, 7—Fig. 8—in the Supplement. In the latter the 
large circular table made for the adjustment of the turret | 
roller paths is seen in the foreground. The remaining | 
bay, No. 8, together with some projecting annexes at the | 


of a 305 mm. gun in the oil bath, and also shows the | 
battleship Regina Margherita anchored off the pier head | 


to receive her heavy armament. 

The steel works, placed about 220 yards west of the 
principal shop, is a group of buildings about 650ft. by 
150ft., covering nearly three acres, and divided longitudin- 
ally into three bays. The first of these, adjacent to the 
railway on the north side, contains four Siemens- Martin 
steel furnaces on a raised platform 270ft. long, with a 


| served by four travelling electric cranes—two for 100-ton 
| and two for 30-ton loads. 

The brass melting and smiths’ shops are separate 
buildings, placed between the steel foundry and the 
principal machine shop. The former contains twenty- 
seven Fletcher melting furnaces for five tons of bronze, 
and all necessary machinery for moulding, &c.—see 
Fig. 18 in the Supplement—one 10-ton, one 7-ton 
crane, and seven others for smaller loads. The smithy is 
equipped with four steam hammers for ordinary forging, 
two for heavy stamping, and large plate-bending rolls, 
| besides numerous small forging machines. 

The gasworks, of a capacity of about 275,000 cubic feet 
| daily, supplies gas engines of about 350 horse-power, fuel 
| for several heating furnaces, and a portion of the works 
| lighting subsidiary to that supplied by electricity. 
| The central electric power station contains a Tosi 
| motor working a 200-kilowatt dynamo and two steam 
| turbines with dynamos of 250 kilowatts each. These 
| are used for power p ses only, a smaller unit of 

30 kilowatts being provided for lighting. 

Beyond the works at the western end is the proving 
| ground, occupying an area of about 18 acres. This con- 
| tains proof butts, a special mounting for guns under 
| proof, a 10-ton travelling crane, and all the necessary 
buildings for shelter and chronographic observation. 
| All the different buildings in the works are connected 
| by a standard gauge line of railway extending from the 
| pier head to the proof butts, a toval length of about 
| 34 miles. 
| The Armstrong Pozzuoli works have turned out more 
| than 1000 pieces of ordnance of different sizes for the 
| Italian and other Governments the most important 
| being— 





No. Calibre. Tons. 
mm. in. : 
.i Be... Te for the‘ battleship Andrea Dori‘ 
| 185%... 343 133... 68 for the battleships Re Umberto 
class and the Maddelena Forts 
| 2... SB... @ for the battleships Regina Mar- 
gherita, B. Brin, V. Em- 
manuele and R. Elena 
25 ... £54 10 ... 30 ... for re-armament of Dandolo 
Filiberto and Saint Bon, the 
} armoured cruisers Garibaldi, 
| Varese and Ferruccio and 
various foreign ships 
44 . 8 29 for the secondary armament of 
the above-named ships of the 
Italian and several foreign 
| navies 
205 ... 152 62... 5to7 quick-firing 
| ee Pe eae — 
a. LS Se field artillery and naval use 
ee... | ae Nordenfeldt and Hotchkiss 
; quick-firing 
104 47 lz -- Nordenfeldt and Hotchkiss 
quick-firing 
| 34 37 4 -- Nordenfeldt and Hotchkiss 
‘ quick-firing 
4 280 11 - Howitzers 
1030 


| All of these guns have been supplied with the necessary 
| mountings, shields, armour plating, and other accessories 
| fitted for service. Important works have also been 
| executed for the Italian War Department, including the 
| colossal armour-plated tower Victor Emmanuel II. on 








Fig. 17—HARDENING A 


GUN TUBE IN OIL PIT 


west end of the main shop, contain the projectile and | casting pit—Fig. 11 in the Supplement—of the same | the island of S. Paola, near Tarento, for 120-ton guns, 
fuse making departments and the general tool room for | length on the side, which are capable of producing, when | and more recently of special installations for 15 cm. guns 


the whole works. 


16—for small and medium calibre guns, are contained in a | 
building of about the same length as the main shop, but 


steel foundry. The forge in the middle bay contains 
forging presses of 800 and 4000 tons—Fig. 12 in the Sup- 


| worked in combination, single ingots up to 90 tons weight. | in the Alpine defences. 
The finishing and inspecting departments—Figs. 9 and | A portion of the space beyond the furnaces is used as a | 








TxE Coventry Corporation decided on. Tuesday last 


almost unanimously to erect workmen’s¢dwellings. A scheme sub- 


separated from i i ; ]l th 1 nt—with the necessary heating furnaces, pressure | - 
Pp it by the works railway. Here all the | plement— y & » mitted by the Housing Committee was stated to be financially 


final operations connected with sights and breech actions, | 
polishing, browning, lacquering, &c., are performed. 


An adjoining shop for making De Bange obturators | melting shop, which has two gas-melting furnaces, each | Corporation, and is being taken at its market value. 


contains a 2400-ton hydraulic press served by an intensi- 





pumps, and accumulators. A third bay on the south 
side contains the iron‘foundry and the crucible steel 


taking eighteen crucibles. The forging presses are 


| sound ; it would not impose any burden on"the rates ; in fact, it 
would show a profit. The land to be built upon belongs to the 
The rents 


proposed for the cottages will range from 4s. to 5s, a week, 
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MACHINE TOOL DESIGN. 
By Professor J. T, Nicotson, D.Se., and Mr. DEMpsTER SMITH 
No, XXXI.* 
REVERSING MECHANISM TO FEED MOTIONS. 


obtain nine changes within a comparatively small space. 
The design is for an 8}in. centre hollow spindle capstan 
lathe. The gear-box is mounted on the back of the bed, 
but all the changes are effected by levers placed at tho 
front. The loose and sliding wheels have ample 


(b) Screw-cutting feed obtained by change wheels as | 
before, but feed change gear for the turning feeds.—One | 


of the early forms of feed change gear arrangement still 
largely used is that shown in Fig. 131. The nest is 
placed at the back of the bed; but the change is effected 
by the lever L placed at the front. The spur wheel A, 
keyed to the short hollow shaft B, receives its motion 
from the last wheel in the reversing train. This shaft 
has a through elongated slot to suit the key D fitted in 
the push rod C; so that B, C, and D always rotate 
together. The wheels E, F’, and G are free on the shaft B, 


and are provided with keyways in the body and recesses | 


at the ends of their hubs to receive the key. The lever L 
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Fig. 131 


is keyed to a rocking shaft, whereon is also keyed the 


lever K, which actuates the rod C, and engages D with | 
either of the above wheels. When withdrawn within the 

recesses it runs idle. The wheels H, I, and J, are keyed | 
to the feed shaft. The arrangement thus permits of three | 
changes of feed, EH, FI,and GJ. It is obvious that 
by increasing the number of pairs of wheels a correspond- | 
ingly increased number of changes of feed is obtained. | 
%ecesses in the bed receive the plunger pin fitted in L, 

thus locking and indicating the position of the key and 

feed. Objections have been taken to this design on 

account of the wheels being continually engaged. and of 

their tendency to wobble or seize on the shaft, due to the 

short bearing surface of the loose wheels. In high speed 

lathes this arrangement has been abandoned altogether 

by the leading firms, as the abnormal sizes of the parts 

—due to the weakened sections—is prohibitive. 

This objection is practically eliminated in the well- 
known scheme where the three upper wheels are closely 
keyed together and to the shaft, and are yet capable of 
movement along the same by a conveniently placed lever. 
Three corresponding wheels are keyed to the feed shaft 
below, and spaced to allow of one pair only being engaged 
at any one time, or the set completely withdrawn. Thus 
there are no loose wheels, and only the wheels actually | 
doing the work are in gear. In a three-change gear of | 


2%e" 


Mb 


t 
'— 
i} 
| 
! 

/ 


2%" 





between the wheels is sufficient to allow of the drivers 
being entirely withdrawn without engaging with one 
another. 

In the above designs it is inadvisable to engage the 
| feed gear when the machine is running at a high rate of 
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Fig. 185—GREENWOOD AND BATLEY’S CHANGE FEED G=AR 


bearing surfaces, wheels B, C,H, I; E, F, G,and K, L,M, | 
are formed in one piece. The wheel-A on the short feed 
shaft is driven through suitable gearing from the spindle. 
The pinions B and C are keyed to the shaft, but free to 
slide along it by means of the lever and claw, actuated 





speed, as the corners of the key, keyways or wheel teeth, 
which take the shock on entering, will suffer; although 
the operator may be cautioned against changing his feed 
under such conditions, yet it does not prevent him from 
doing so; and the mechanism being usually covered by a 




















this type the minimum space between the wheels on the 
feed shaft is equal to twice the width of the wheels plus 
the necessary clearance. To obtain an increased number 
of changes on this principle the wheels have to be unduly 
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Fig. 132 


By compounding the gears as shown in Figs. 132, 133, 
and 134, Messrs. Greenwood and Batley conveniently 





* No XXX. appeared March Ist. 


Figs. 133 and 134—GREENWOOD AND BATLEY’S 8} LATHE 


by the handle at the front of the machine. D and H, I, 
are keyed to the free sleeve on the shaft, whilst J 
is free on the sleeve. Means similar to the above are 
employed to move H, I, along the sleeve; E, F, G, is free 
on the feed shaft, and K, L, M, is keyed to it. 

The feeds are arranged in geometrical progression, and 
in ascending order are as follows :— 

(1) J, M. (C clutched with D and I with J.) 

(2) I, L. (C clutched with D.) 

(3) H, K. (C clutched with D.) 

,D,J,M. (I clutched with J.) 


(I clutched with J.) 

(8) B, E, L. 

(9) B, E, G, D, H, K. 

Although two hand levers are employed to effect the 
necessary changes of feed, the arrangement is “ fool- 
proof.” No matter what position the levers may occupy, 
either one feed or none is obtained, as the spacing 





guard, the damage wrought each time is not apparent 
until it finally breaks down. Much trouble has been 
experienced in this way even in carbon steel lathes. 
Under no circumstance should the feed mechanism be 
changed when the cut is on where disengaging gears are 
used. 

In their 8in. centre heavy turning and screw-cutting lathe 
Messrs. Greenwood and Batley have adopted the design 
shown in Figs.124 anteand 135. The sliding wheels have 
been displaced by a positive clutch, and the free wheels— 
with large bearing surfaces—are fitted with gun-metal liners 
and improved means of lubrication. The feed may be 
changed whilst the machine is in motion without damage, 
as the shock at entry is distributed amongst the several 
teeth of the clutch, which are excessively strong in pro- 
portion to the work they have todo. When the clutch 
is of the saw tooth type the back clearance permits of 
an easy engagement, and the impact is more frequently 
taken on the full face than on the edge of the teeth. 
Where, however, it is desirable to feed in either direc- 
tion—which is seldom, if ever, necessary in small lathes 
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_a clutch of this type is inadmissible if the reversing 
mechanism is on the driving side of it. In the arrange- 
ment shown in Fig. 124 a portion of which is shown 
enlarged in Fig. 135, the screw-cutting is quite indepen- 
dent of the sliding feed. The change wheel plate swings 
on the fixed bush in the wheel guard, and about the 
axis of the change wheel shaft G. The motion to the 
sliding feed is obtained through the wheel H, keyed to 
the shaft G, within the guard at the tail of the headstock, 
which gears through the intermediate with the wheel 
J on the long sleeve K. K is free to rotate on the guide 
screw, and has keyed to it the wheels J, L, M, and N. 








Fig. 136 


On the feed shaft below is keyed the double-faced clutch 
R, and the wheels O, P, and Q, ride freely upon the same. 
The pinion O is made of phosphor bronze, and the wheel 
P rides upon its boss. 

A distance piece—forming part of the gear-box—keeps 
the loose wheels in position. It will be observed that the 
clutch teeth are within the bossof P and not on the face, 
asin O and Q. Clearance is provided on P and R beyond 
the clutch teeth, to enable the latter to pass through the 


bosses. The wheels E and F are keyed "to the sleeve of | 
the pinion G, which is freely mounted upon the pin. 
H and I have clutch teeth on their inner faces, and are | 
free upon the feed shaft, but capable of being connected 
with it by the clutch K, which is keyed to the same. 
Four changes of feed are obtained by this arrange- 
ment :— 
: {(1) C, F. E. H. 
™ (2) D, E, H. 


(J engaged with C and K with H.) 
(J engaged with D and K with H.) 
~ (3) C, F,G, I. (J engaged with C and K with I.) 
™(4) D, E,G,1. (J engaged with D and K with I.) 

The clutches are controlled by handles placed outside 
the casing, and an index plate affixed to this shows 
clearly the position of the handles for each feed. | 
Occasionally one handle only is used, and a cam on the 
end of the rocking shaft is made to actuate both clutches. 

A very common design is shown in Fig. 137, which 
closely resembles that with the sliding cotter. Here, 
however, the key is depressed when sliding between the 
wheels, and its whole length is presented on entering, 
thus distributing the shock over a greater area, and 
within the same space an increased length of key and 





wheel bearing surface on the shaft are obtained. The 


nest design shown in the figure is one situated at the | 









































Fig. 139—LANG’S 
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down in the country, which have disclosed the occurrence of 
coal measures with coal seams ; these have been encountered 
at various depths below O:dnance Datum. At 1100$ft. close 
to Shakespeare’s Cliff, Dover; at 1180ft. at Ropersole, eight 
miles north-west of Dover; at 1286ft. at Ellinge, to the wess 
of Dover; at about 1000ft. in Waldershore Park, three milet 
due east of Ropersole; and at 13684ft. from the surface at 
Fredville, three miles north-west of Waldershore. Moreover, 
in a boring at Brabourne, still further to the west, Triassic - 
conglomerates were found resting directly on Devonian rocks 
at a little over 1900ft. down ; this is regarded as indicating 
the exact position of the Pembroke-Mendip anticline, and 
bringing the south-east coalfield geologically in line with the 
South Wales and Somerset coalfields. The south-western 
boundary of the south-east field, it is suggested, would pro- 
bably be parallel to this anticline, and although the north 
and north-eastern boundary is not, so far, definitely ascer- 
tained, yet from the examination of the rocks in the 
cores, and from dip determinations, Professor Dawkins 
is of opinion that a coal basin exists here, and that ‘‘ the 
trough passes from Dover to the north-east, making for 
Canterbury, and is of the series so valuable in Northern 
France and Belgium.” North-west is, no doubt, meant, 
inasmuch as Canterbury is north-west from Dover. The 
Professor is very sanguine, and thinks that coalfield will 
probably rank, when fully developed, among the important 
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CHANGE FEED GEAR 


former in order that it may engage with O. Clearance is ; : ’ 
back of the bed. The spur pinion A on the end of the | coalfields, and cause centres of industries to be established in 


short shaft D is driven from the reversing train through | Kent, like those of Liége and Valenciennes. It will probably 
suitable gearing fixed on the headstock. The shaft D is attract a large population to the lonely downs, that will by 


hollow, and has a rectangular slot to receive the splined oe bsnl ee ee eee 


shaft B and drop key E, which swings about the fulcrum | at all events, into ‘‘ studies in black and white.’’ That there 
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also provided between the clutch teeth, so that there is 
no possibility of any two gears being engaged at one and 
the same time. This also permits of the disengagement 
of the feed by withdrawing the clutch from any of the 
wheels with which it may be engaged. The clutch is 
controlled by a lever at the front of the gear-box, and a 
spring plunger in the same fits the recesses in the face of 
box and locks the gears in position. The design is for 
three feeds—16, 24, and 36 per inch; but it is obvious 
that a fourth could be obtained by two pairs of wheels on 
the right of the clutch instead of one. 





Fig. 138 


Fig. 136 shows the development of a four-change gear 
device with external clutches by the American Tool 
Works Company, Cincinnati. They employ this device 
i conjunction with a cone of wheels to obtain a 
large variation of sliding and screw-cutting feeds. This 
arrangement of wheels, and the framing modified to suit 
the position on the machine, has been adopted by several 
firms as a change gear for the sliding and surfacing feeds 
only, as in the cases already discussed. The wheel A 
derives its motion from the last wheel in the reversing 
train, and is keyed to the shaft. The wheels Cand D ride 
freely upon the shaft, whilst J is keyed to it, and engages 
C or D, which have clutch teeth on the face of their 








pin in B. A plunger pin C, also carried within B, is made | 


to thrust against the heel of the key E by a compressed 
spring, so that it may always enter the ways in the wheel. 


the screw in the end of B. The ends of the key are 
bevelled, and a steel washer is introduced between each 
wheel, so that when the key is withdrawn or advanced it 
is depressed by the washers as it passes under the same, 
thus disengaging it from the wheels. A sliding rack, en- 
veloping B, and carried within the bearing, is actuated 
by the pinion on the transverse shaft, and moves the key 
to the desired pos’*ion. A graduated hand wheel on the 
rack pinion shaft at the front of the machine, and a 
plunger pin in the bed, indicates the feed and locks the 
hand wheel and mechanism in position. 

Objection may be taken to the weakened section of the 
driving parts, as in the sliding cotter arrangement shown 
in Fig. 187. The modification of these details by Alfred 
Herbert, Coventry, and John Lang and Sons, Johnstone, 
shown respectively in Figs. 138 and 139, are much to be 
preferred. 








OBITUARY. 


CHARLES JOHNSTON. 


Tue death is announced from India, as having been caused 
on February 8th by accidental drowning at Jacobabad, Upper 
Sind, of Mr. Charles Johnston. Mr. Johnston was the son 
of Mr. John Watkins Johnston, solicitor, of Teddington. 
He was educated at Tideswell and Reigate Grammar Schools, 
After leaving the latter he was articled to Mr. A. M. Fowler, 
civil engineer, who was at the time engaged on the Stockport 
sewage disposal scheme. On completing his articles he spent 
some time with Mr. Peter Pierce, and then accepted the post 
of assistant engineer in the construction of the Tiverton 
Waterworks. When this work was finished he obtained a 
post with the Leicester Town Council, afterwards being ap- 
pointed engineering assistant to the Westminster City 
Council, under Mr. J. W. Bradly, M.Inst.C.E., chief 
engineer. 

In November, 1902, he went to India, having been ap- 
pointed assistant engineer on the Begari canals. His name 
was twice mentioned in Government despatches, thanks 
being given to him for his services, particularly with refer- 
ence to the stemming of flood breaches in one of the most 
important and extensive reservoir dams in Northern India. 
His work on this occasion undoubtedly saved great loss of 
life and costly damage to works and property. Mr. Johnston 
was a member of the Institution of Civil Engineers. 








THE DISCOVERY OF THE SOUTH-EASTERN 
COALFIELD. 


Ar a recent meeting of the Society of Arts, Professor Boyd 
Dawkins read a paper on the discovery of the South-Eastern 
coalfield. He referred to the work of Godwin-Austen, whose 
observations led him to conclude that coalfields exist beneath 
the oolitic and cretaceous rocks in the South of England; 
moreover, that they are near enough to the surface along 
the line of the ridge to be workable. These views were never 
accepted by Sir Roderick Murchison, who maintained to the 
last that there were no valuable coalfields in South-East 





England, During recent years sundry borings have been put 





are some people who share the Professor’s views is evident 


| 

| from the fact that there are a company and five syndicates 
. ; : | quite distinct from the older Dover Colliery Company. 
The initial compression of the spring can be adjusted by | 


One 
has secured mining rights; another is putting down bore- 
holes, and a third sinking shafts to work the riches promised 
in the bore-holes, and all are acting under the geological super- 
vision of Professot Dawkins. Boring operations are being 
conducted as far east as Tilmanstone, and as far north as 
Goodnestone, whilst shafts are being sunk at Guilford 
Colliery, Waldershore, and as far away as Fredville, «here, 
too, a siding is being made by the South-Eastern and Chatham 
Railway Co. And as was pointed out at the Society of Arts 
meeting, some people are already deploring the future injury 
to the scenery. They were somewhat consoled when told by 
Mr. William Whitaker that scenery would be only tempo- 
rarily impaired, inasmuch as when the collieries were worked 
out, Nature would soon restore vegetation and appearances ! 
So imagination forged far ahead that evening. 








MONUMENT TO AUGUSTIN NORMAND.—An influential committee 
working in conjunction with the Municipality and Chamber of 
Commerce of Havre is making strenuous endeavours to collect 
funds to erect a monument to the famous marine engineer, 
Monsieur Augustin Normand. This committee has now sent out 
an appeal for subscriptions, this appeal being made to those in 
France and those abroad, who, having known Monsieur Normand, 
have admired his works and his character. Subscriptions may be 
sent to La Ligne Maritime Frangaise, 39, Boulevard des Capucines, 
Paris, or to Monsieur G. Trouvay, 149, Rue Victor-Hugo, Le Havre, 
France. 

LLOYD’s REGISTER SURVEYORS IN ScOTLAND.—aAat the annual 
dinner of the Scottish staff of Lloyd’s Register of British and 
Foreign Shipping, held in Glasgow on the 9th inst, Mr. W. R. 
Austin proposed ‘‘ Lloyd’s Register,” and said that the great pro- 
gress in shipbuilding called for greater technical knowledge on the 
part of surveyors, and he was sure that neither in this, nor in 
discretion and forethought, were the administrative and executive 
branches of Lloyd’s Register now one whit behind anything which 
had previously existed in its history. A perusal of Surveyors’ re- 
ports still extant showed that in 1836-7 the largest vessels being built 
on the Clyde were two wood steamers of 700 tons each. One was 
built by Scott and Co., Greenock, for the P. and O. Company, and 
the other by R. Steele and Co. for their own account. A compari- 
son of this tonnage with the approximate 32 000 tons of the Lusi- 
tania and the Mauretania showed the immense strides that had 
been made during those 70 years. Mr. Jas. Mollison, in replying, 
said he had remarked at last year’s dinner that there was every 
probability that the gas engine would, in the near future, take an 
important place in marine propulsion. Since then many minds had 
been actively engaged in an endeavour to solve the probleta of a 
gas producer capable of using ordinary bituminous coal, which 
could be obtained at any of the coaling ports of the world. By the 
use of anthracite coal the work had, on a small scale, been attended 
with some measure of success, and before another year had passed 
he thought still greater success would be obtained, and that in 
in their own Clyde district. The year 1906 had been one of great 
activity for Lloyd’s Register. No fewer than 731 new vessels, of 
1,493,967 tons, had been classed by the committee. According to 
the last published report fourteen steam turbine merchant vessels 
and four yachts had been built, under survey and classed, while at 
present there were, he thought, ten turbine vessels under construc- 
tion, including the Lusitania and the Mauretania. At the close of 
1906 10,085 vessels, of something over 19,000,000 tons gross, held 
classes assigned to them by the committee, and in the course of a 
few months freeboards for 440 vessels were dealt with. Refrige- 
rating machinery and appliances had also received considerable 
attention. This trade had now assumed enormous proportions. It 
was stated in their last report that the vessels engaged therein had 
a total cargo capacity of over 11,000,000 carcases, besides space for 
fruit and other produce 
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Fig. 24—CROSS SECTION THROUGH BOILER AND ENGINE-HOUSE 


TRANSIT FACILITIES IN NEW YORK. | 10ft. in diameter, this large sectional area being required 

No. V.* | to provide sufficient condensing water wi . low velocity 
) : + >.1| of flow when the power station is extended to its maxi- 
Part of the scheme for the entrance into New York | fature length of 500ft. and filled with generating 


ra e ° ;} mum 
oe Sirs Pg are ery: ae tee teny bey ng Island | machinery. The elevation of the intake flume is such | 


In THE | sage egg 
Ba he F | that itis always submerged. At a point 50ft. from the 
ENGINEER for December 29th, 1905, under the subject of | 
the “ Electification of the Long Island Radbway,”” telor- | bulkhead : the = a _ — er 
ence was briefly made to the subject, and some details | P®5'™8 5 AE, Se: ee Aye 

were given of one of the power-houses. The whole | tho: contre linie of: She intake. _ The. intersection of She 
of the new lines and the terminal are to be operated elec- | overflow with the bulkhead is oblique in view of producing 
trically; so, in order to secure reliability of service and | % !0n8, slow flow at the outlet. The spillway of the 
convenient power distribution, there are to be two main | {4me is formed up into a dam, the chjeok ot whieh mene 
generating stations, one in New Jersey and one on Long | fold ae to PF ametoa = = — - 9 ‘ite — 
Island. The latter has already been brought into use | P!Pes Ot Me condenser circulating system; an at 

in order to supply power for the electrified Atlantic- | 
avenue line, as described in the issue of THE ENGINEER | 
above referred to. Itis situated in Long Island city, near 

to the Long Island freight yard, ensuring both the cheap 

nandling of coal and ashes by rail and the minimum 

expense for delivering building materials and equipment | 
during construction. The site consists of an entire rectan- | 
gular block, with the short side towards the riverand 200ft. 
north and south, and 500ft. on the west. ' There is, there- | 
fore, room for a building that would accommodate fourteen 

generating units, representing about 105,000 electrical 
horse-power, but the structure erected covers only one- 
half the length of the plot and the whole of the width, 
and contains room for six 5500-kilowatt units and two 
2500-kilowatt units. For present purposes three 5500- 
kilowatt units suffice, and the building has been equipped 
with these. As now built, therefore, the station can hold 
more than double its present equipment, and _ when 
extended in size will accommodate more than four and 
a-half times the original intallation of electrical generating 
machinery. 

The site was formerly under water, and had only been 
filled in to an extent that brought the surface about 18in. 
above the extreme high water, and the soil consisted of 
from 10ft. to 15ft. of loose fill and river mud, overlying | 
successive strata of clay, sand, and gravel, with rock at a 
depth of from 35ft. to 60ft. below the level of the street. 
The design of foundation adopted was a uniform spacing 
of piles, overlaid by a monolithic concrete mass which 
would take up the distance between the point at which 
the piles could be safely cut off and extreme high water. 
The point selected for the pile cut-off was 2}ft. below 
mean high-tide. The foundation is designed to carry a 
load of 12 tons per pile, and the spacing of the piles on 
an average 2{t. 4in. between centres over the entire area. 
The total number of piles required for the foundation 
was 9115. The proper distribution of column loads down 
through the grillage beams, and the concrete cap to the 
top of the piles, required the thickness of the cap to be 
6ft. 6in., which in turn enabled the cutting off of the 
piles 2ft. 6in. below high-water level in a water-bearing 
stratum of river mud, thus insuring perpetual moisture, 
sufficient to preserve the piles from decay. Underneath 
the chimney stacks the concrete cap is 8ft. 6in. deep, the 


piles being cut off 2ft. lower down. The stack anchor : ; 
the work was done during an unusually cold winter, the 


bolts pass through a grillage of steel T-rails embedded ; 
in the bottom of the concrete. | precautions taken sufficed to prevent trouble from freez- 
|ing. These precautions consisted by heating the sand 


Both the int he ov i ‘ : ° 
ruhnlane sania . wi ve Someone senanchined | and stone piles by heat from a hot-air furnace burning 
* No. IV. appeared Mareh Ist. ' waste lumber, passing by means of an 18in. pipe running 








to spread the warm water on the surface of the harbour | 
to prevent it mixing with the condensing water entering | 
through the intake, gravity being depended on to disperse 
this water in the current of the tide in the same manner 
as the Strait of Gibraltar, where the warm water of the 
Mediterranean flows outward over the cold water of the 
Atlantic which flows in to replace it. 

The concrete was mixed in proportions of 1, 2}, and 5, 
very wet, and required very little ramming. Although 








through each pile, and so situated that the material 
shovelled into the cars was taken from a section of the 
pile traversed by the pipe so that it was sure to be well 
thawed out: The water used for mixing the concrete was 
also heated by steam from a 30 horse-power steam boiler 


| of a vertical type. The entire block of concrete required 


for the monolithic cap and the flume was about 18,000 
cubic yards. Under favourable conditions the mixing 
capacity of the plant was as high as 100 cubic yards of 
concrete per hour. On one occasion fifty-seven men 
working eight hours placed 716 cubic yards of concrete, 
or about 90 yards per hour for a whole day. 

The design for the coal handling apparatus called for 
the construction of a tower 170ft. high, with a hoisting 





Fig. 25—5500-KILOWATT TURBO-GENERATOR 


boom projecting 434}ft. over the slip at a height of 163ft 
above the dock. In order to ensure suitable operation of 
such apparatus, it was felt desirable to have a very rigid 
foundation for the main tower on the dock, especially 
since it was likely to receive shocks from boats on both 
sides of the pier on which it stood. The dock at the 
point where this tower is situated is approximately 55ft. 
in width, and the river bottom is 20ft. below the deck. 
The base of the hoisting tower is 80ft. by 37ft. 4in., the 
longer dimension being crosswise of the dock. The 
foundation of the tower practically extends the entire 
width of the dock. An examination of the river bed on 
the side of this tower showed that the rock, while not far 
below the bottom, presented a sloping surface, but at no 
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Fig. 30—ELECTRICAL OPERATING GALLERY 


place was there a great quantity of earth between the 
bottom of the harbour and the rock. It was therefore 
necessary to devise some method which should retain and 
reinforce the piles, and prevent any tendency to side dis- 


placement. A crib was therefore provided, which is 46ft. | 


wide and 50ft. long, having its walls of 12in. by 12in. 
timber solidly built up and fastened with jin. dog spikes, 
the sides being tied together by four interior partitions, 


two in each direction. Two of these compartments thus | 


formed were provided with floors to form loading pockets 
for the sinking of the crib. A section was cut out of the 
dock sufficiently large to permit the introduction and 


sinking of the crib, and the site was dredged to within 
2ft. of the highest point of the rock. The crib was then 
constructed in an adjacent slip, towed into position, and 
sunk. After placing a sufficient quantity of riprap to 
prevent movement out of true position, the piles were 
driven, in the four corner compartments, down to rock, 
| and were cut off flush with the top of the crib at a point 
below mean low water. The interior of the crib was then 
filled with riprap placed between the piles, and the top of 
| the crib, where it was to support its load, was capped with 

a double layer of 6in. by 12in. timbers, the upper layer being 

laid at right angles to the lower, and the concrete piers, sup- 





Fig. 29—FEEDER GALLERY 





Fig. 31-BUS-BAR GALLERY 


porting the corner columns of the tower, were constructed 
on these timber caps. The resulting construction thus 
forms a solid mass 46ft. wide and 50ft. in length, and 27ft. 
deep, extending well below the river bottom, with the piles 
carrying the weight to bed-rock, and the timber crib and 
its riprap reinforcing the bracing, and securing all parts 
against lateral displacement. As thus executed, no 
cofferdam, cut stone masonry, or expensive hand labour, 
were required below water-level, but a massive and stable 
structure was obtained by the employment of cheap 
materials, simple methods, and cheap labour. 

In Fig. 32, page 264, is a view of the power-house. The 
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boiler-house with its four independent stacks, piercing the 
roof at regular intervals will be noted. The engine-house 
is on the left of the boiler-house. Above the boiler- 
house is the coal-bunker. In the foreground, behind the 
steamer, is the ash-bin, which is separated from the 
boiler-house by two lines of way. The frames of all doors 
and windows in the exterior walls are of cast iron. The 
main entrance doors are of heavy oak and plate glass. 
The window sashes are of cast iron, glazed with rough 
wire glass, the sash being pivoted at the top and arranged 
to swing outward by a system of operating devices 
specially designed for this building. 

The boiler-house is 103ft. wide inside, the engine-room 
66ft., and the electrical galleries 25ft. wide. The boiler- 
house proper is 82ft. high to the top of the parapet. The 
coal pocket enclosure, superimposed on the boiler-house, 
is 60ft. wide, and its parapet is 118ft. high. The engine- 
room is 70ft. high to the top of the parapet. The first 
floor of the boiler-house is 16ft. above the basement, and 
the second floor is 35ft. above the first. In the engine- 
house the engine-room floor is 23ft. 6in. above the base- 
ment, and thence to the roof trusses the height is about 
40ft. in the clear. This is lower than usual, and the 
saving in head-room is due to the adoption of the hori- 
zontal type of steam turbine, which enables economy in 
vertical space as well as in the floor area. 

The general design of both the building construction 
and the arrangement of its equipment is clearly shown 
in Fig. 24, which is a cross sectional view through the 
engine-room, boiler-house, and coal pocket. The super- 
structure of the building consists of steel framework, 
which carries the weight of the room and the entire 
contents of the building, except such portions of the 
machinery as may be more conveniently carried on 
separate foundations. The south wall of the boiler-house 
supports the outer ends of the boiler-room roof trusses 
on that side of the building, but in other respects the 
steel superstructure is independent of the building walls. 
The steel framing of the boiler-house and engine-room 
are necessarily different in type, as the former has to 
carry a double tier of boilers with flues, economisers, 
with a coal pocket of 5200 tons capacity on the top of 
everything. The engine-room, however, consists simpiy 
of a large open space, which makes the roof truss 
construction the most conspicuous feature, but, aside 
from this, does not involve any difficult construction. 
Conditions in the boiler-house are, however, more com- 
plex chiefly by reason of the imposition of the coal 
pocket, which runs the entire length of the building. The 
steel stacks are independent of the boiler-house, excepting 
where they pass through the lower fire-room floor, at 
which point the floor is built against the stacks. The 
columns are grouped in the most effective manner to 
carry these heavy concentrated loads. Their bases 
are supported on grillages of steel beams embedded 
directly in the monolithic concrete foundations which 
underlie the entire structure. The engraving, Fig. 28, 
shows the treatment given the bases of the columns by 
applying a neatly finished granolithic covering of cement 
over the grillages. A cross section of the coal pocket 
closely resembles the letter W. This form is the neces- 
sary consequence of having a double line of boilers with 
an alley between them requiring a down flow of coal by 
gravity at points directly over the boiler fronts. Every 
portion of the bottom of the bunker is so arranged as to 
induce constant movement of coal in the bunker to the 
fire-rooms, thus tending to prevent fires in the bunkers. 
The crane girders in the engine-room are carried directly 
on the side columns, which on the boiler-house side are 
prolonged to carry the side aisle roof of the boiler-house. 

On reference to Fig. 32, page £64, the coal tower on the 
left will attract attention. Its rather unusual height was 
due to the adoption of the level cable railroad to convey 
the coal from the hoist to a position where it could dump 
by gravity into the coal pocket without any intermediate 
hoisting operations. The railway bridge is 107ft. above 
the dock, and is at about two-thirds the entire height of 
the tower, whose top is 170ft. above the dock. The floor 
on which is placed the hoisting apparatus is 25ft. above 
the dock, and the space around and over this floor is 
enclosed for a height of 14ft. as seen in the engraving, 
forming an engine-room for the hoisting mechanism. 
The upper third of the tower, extending above the level 
of the cable railway, carries the hoisting boom, the receiv- 
ing hopper, coal-crushing and weighing apparatus, and the 
cable railway machinery. The boom is 68ft. long over 
all, and projects 434{t. beyond the northerly; face of the 
tower and over the slip at an elevation of 162ft. above 
the dock. It supports the trolley carriage from which 
the hoisting bucketis suspended, and over whose drums 
the hoisting cables operate. For about 34ft. above the 
level of the cable railway this upper third of the tower 
is completely enclosed with corrugated copper sheathing, 
forming a house with two stories. The lower of these 
contains the weighing mechanism and the engines 
driving the crushing machinery and the cable railway. 
The upper story contains the crusher. Between the coal 
tower proper and the boiler-house structure, a distance of 
about 500ft., there are four spans of bridge construction 
supporting the cable railway. The two outermost spans 
are 140ft. 6in. in length, the third about 149ft., and the 
span from the ash-tower to the boiler-house is 70ft. The 
ashes are delivered to the ashbin by means of a telpher- 
age system. The bottom of the bin is 20ft. above a 
siding that runs through the base of the tower, and the 
ashes are handled through dumping gates into cars 
standing on the siding. The capacity of the bin is 
300 tons, 

The boiler plant of thirty-two boilers is divided into 
eight groups of four boilers each, four of these groups being 
on the first floor, and four directly over them on the 
second floor of the boiler-house. The four boilers of each 
group stand opposite each other across an alley or firing 
space, and are separate as regards economiser, flue and 
stack connections, but their steam connections are made 
up so as to form them into a group for the purpose of 
unit sub-division. 





The hoisting tower of the coal-handling plant is of the 
“one man” type, having capacity for 400 tons of run-of- 
mine bituminous coal in five working hours. A new 
introduction was the placing of the mechanism on an 
elevation only a short distance above the barge then 
being unloaded. Another novelty is a third engine for 
opening and closing the bucket, allowing the other two 
engines to be employed for hoisting and trolleying. A 
system of stops automatically prevents overhauling 
in the hoisting apparatus. The coal cars on the cable 
railway are of the side dump type. The tripping device 
is exceedingly simple, consisting of a heavy cam that is 
bolted to an I beam running directly over the centre of 
the track. The cam engages an arm that projects upward 
from the car causing it to actuate the dumping mechanism, 
thus dispensing with any labour at the coal pocket except 
the occasional adjustment of the cam. The cam dumps its 
load without letting go of the cable, proceeds round the loop 
por “ai end and returns to the loading: hopper automati- 
cally. 

Ashes are dumped through hoppers in the bottom of 
the stoker pits into small cars so constructed that the 
body is detachable from the truck. The body is lifted by 
wire cables to the proper height when the hoisting is auto- 
matically stopped, and the bucket is carried to a point 
over the ashbin, and then automatically dumped, 
reversed, returned to the trolley hoist, and lowered. The 
time required for a round trip between the power-house 
basement and the ashbin is about 3} minutes. 

The boilers, which are Babcock and Wilcox water- 
tube, are designed for a working pressure of 200 lb. per 
square inch, and each boiler has a total effective water 
heating’ surface of 5243 square feet, and each is 
supplied with a superheater capable of superheating the 
output of the boiler 200 deg. Fah. when operating at 
200 lb. pressure, which comprises about 1116 square feet 
of superheating surface. The group nearest the west end 
of the plant is intended ultimately to take care of the two 
2500-kilowatt lighting units there to be installed. The 
other three groups are each capable of supplying one 
5500-kilowatt turbine unit. The ultimate capacity of the 
boiler-house, when fully extended, will be ninety-six boilers 
of the type now installed. Each boiler is fitted with a 
Roney stoker. The four chimney stacks are of steel. 
They are entirely seli-supporting, and 275ft. in height 
above the base. Fig. 26 is a view of-the second floor of 
the boiler-room, and Fig. 27 of the manifold connection 
in the main steam piping. For the initial equipment 
three main generating units have been installed} con- 
sisting of steam turbines, direct-connected to three-phase 
11,000 volt generators of the revolving field type. The 
turbines are of the Westinghouse-Parsons single fox w type, 
rated to develop 5500 kilowatts at 175 lb. steam pressure, 
and 27}in. vacuum, running at 750 revolutions per 
minute. These were illustrated in the previous notice— 
THE ENGINEER, December 29th, 1905. Fig. 25 is a view 
of the turbine and of one of the turbo-generators, which 
were built at the East Pittsburg Works of the Westing- 
house Machine Company. ¢ 

A separate condenser is provided for each turbine of the 
counter-current surface type. Each has 20,000 square 
feet of cooling surface. It is placed in a large arched 
opening made in the turbine foundation. There is thus 
a marked saving in space made possible by the horizontal 
type of turbine, for it enables the entire condensing plant, 
condenser, circulating pump, dry-air pump and hot-well 
pump, io be compactly grouped within and about the 
base of the foundation. 

The cables are run from the turbine foundations into 
the basement, then to the main generator circuit-breakers, 
which are placed in the feeder gallery, next above the 
basement, with their backs to the engine-room columns. 
Fig. 29 is a view showing in the foreground the oil 
circuit breakers for the feeders and generators, the main 
generator circuit breakers to the right of them, and 
directly behind these, along the engine-room wall, are the 
potential transformers. The three bus bars of the 
working bus are placed in the three-storey bus structure 
of brick and alberene stone along the north side of 
the gallery. The auxiliary bus is disposed of in a 
similar structure along the south side, and directly 
opposite the main bus. 

Details of the operating gallery are given in Fig. 30, 
which shows the generator control bench with the 
instrument board and the adjacent switchboard. A 
further idea of the size and class of the work may be 
judged by the engraving, Fig. 31, which shows in 
the foreground’a. generator rheostat. The face-plate 
is mounted on a marble slab, and the contact arm is 
operated by means of a little direct-current motor 
receiving current from the 220-volt auxiliary bus 
and controlled from an operating handle on the generator 
panel. Another panel will be seen above this which 
carries an electrically operated main field switch, worked 
from the field switch controller handle on the generator 
panel. 

The following list of circuits gives a good idea of the 
extent to which electrical auxiliaries are used in the 
station :—Telpherage system for disposal of ashes ; motor 
for operating the floating bridges in the ferry-house; sump 
pump motors; boiler-room elevator; hot well pump 
motors; passenger elevators for offices ; machine shop ; 
engine-room crane; two motor-driven compressors for air 
cieaning, and the motor for driving a booster preventing 
electrolysis. There are also nine separate lighting cir- 
cuits for operating 220-volt incandescent lamps in the 
engine-room and boiler-room, and for supplyirig current 
throughout the entire power plant building, and a rotary 
balancer through which is operated a three-wire system 
for the 110-volt arc lamps in the engine-room and boiler- 
room and on the coal and ash towers. 

If Fig. 33, page 264, which shows a view of the inte- 
rior of the generator room, be referred to there will be 
seen on the wall on the left-hand side a signal board 
which ‘is visible from all parts of the engine-room. 
By this the operator, by switching in incandescent lamps 
behind the letters and figures, communicates with the 





enginemen. Above this is a large synchroscope by which 
the enginemen are informed as the generator approaches 
synchronism and is switched into service. 








CHICAGO DRAINAGE CANAL. 


Tuer Chicago Drainage Canal has always been considered as 
the first section of a navigable waterway for the great lakes 
at Chicago to the Mississippi River at St. Louis, and thence 
down the river to the Gulf of Mexico. The needs for and 
advantages of such a route of communication are very much 
in doubt; and although its political advocates talk grandly 
of bringing ocean steamers to Chicago and St. Louis, it js 
very evident that it could be at best available only for the 
smaller lake and coasting steamers. To maintain a 25ft, 
channel in the erratic Mississippi, with its ever-shifting shoals 
and channels, appears to be properly classed as impossible, 
except at such enormous cost as to be quite out of the 
question. A 9ft. or a 14ft. channel might be maintained, 
but would be of little use except for barges and small craft, 
Neither the large lake steamers, 17ft. to 20ft. draught, nor 
ocean steamers, could navigate such achannel. The exten. 
sion of the present canal to the Mississippi is estimated to 
cost £6,000,000 for a 14ft. channel. The canal itself is about 
thirty miles long, and has cost. nearly £10,000,000, of which 
£300,000 were for developing the water power at the outfall 
end, as described in THE ENGINEER of July 20th, 1906. This 
plant will develop about 40,000 electrical horse-power. It 
should be understood that. the canal is not yet navigable, as 
the numerous drawbridges which cross it are not fitted with 
operating machinery. As this machinery would have involved 
heavy additional cost, if provided when the canal and bridges 
were under construction, it was allowed to be left for a later 
time. The law required that the bridges should be equipped 
within ten years after the opening of the canal, which term 
expired in January, 1907. The law has not been complied 
with, and no steps have been taken to comply with it; so 
that the canal simply serves its legitimate purpose of carry- 
ing off the sewage and drainage of Chicago. Another difii- 
culty now faces the advocates of a navigable canal and water- 
way—namely, the objection to permitting a larger quantity 
of water to be drawn from Lake Michigan, on the ground 
that this would seriously affect the lake levels and the 
draught available in the channels and ports built by the 
Government at great expense. The Government engineers 
appointed to investigate this phase of the matter have 
strongly recommended that the quantity of water taken by 
the canal be limited to 10,000 cubic feet per second, which is 
ample for sanitary purposes. It has been urged that the 
growth of population of Chicago would necessitate an 
increased amount to provide for the proper dilution of the 
sewage; but in reply to this it is pointed out that the city is 
not the only party to be considered ; the lake navigation and 
commerce, and the rights of other cities on the lake, being 
equally important. Furthermore, the Government engaged 
special engineers to investigate the sanitary aspect of the 
case, and they have recommended that the capacity of the 
canal should not be increased, but that the sewage from 
increased population in a ceftain district should be treated by 
sand filtration. The plans suggest the sprinkling system, 
with one acre of beds to 15,000 people, or 2,250,000 gallons 

racre per 24 hours. The cost is estimated at £2,000,000 
or construction, or £3,500,000 to allow of an operating 
charge of £84,000 per year. 








WELDING A STERN FRAME. 


On Tuesday morning last a demonstration of Thermit 
welding was given at the works of the Thames Iron Works 
Engineering and Shipbuilding Company, Limited, at the 
Tidal Basin, Victoria Dock. A cast steel stern frame, weigh- 
ing about 9 tons, had been cut through at the lower horizontal 
post, The section here was 10gin. by 7?in. The frame was 
then put up vertically, as it would stand in a ship, and the 
cut having been opened out about 1j}in. a sand mould in an 
iron flask was built round it. It was in this condition when 
a large party of gentlemen interested in ships and shipbuiid- 
ing arrived. A coke stove was then placed in position, and a 
bent pipe taken from its summit to the gate of the mould. 
The fire was urged by an electrically driven blower and the 
heat directed on to the joint. In about three-quarters of an 
hour the ends of the cut were ps agg career d red-hot. The 
blast was then turned off, and the bent pipe swung out of 
the way. A conical crucible, lined with refractory material 
and closed at its lower end by a plug, was then placed directly 
over the mould and filled with 4 cwt. of the Thermit com- 
pound, with which was mixed a quantity of iron punchings 
and about 1 per cent. of manganese. This compound was 
ignited by applying a fuse to a pinch of igniting powder 
placed on the Thermit, and the reaction almost at once 
began, a very bright flame issuing from the hole in the 
cover of the crucible. After ‘about one minute or less, the 
plug in the bottom of the crucible was driven out by a smart 
blow from below, and the Thermit iron flowed, at a tempera- 
ture of 4000 deg. Fah. and 5000 deg. Fah., into the mould, 
and was allowed to overflow. The joint was then complete ; 
and after luncheon it was stripped for examination and 
appeared to be a neat and sound job. 

A large U-section casting about 15in. by 17in. was also 
welded in the same way, 8 cwt. of Thermit being used for 
the purpose. To-day a second cut in one of the vertical 
posts of the same sternpost is to be welded, to show that 
the process is applicable in al) positions, 








KoM-Ombu Irrigation CANAL.—We are asked by Thomas 
Piggott and Co., Limited, to state that they supplied the contracts 
described in our last issue through Messrs. Mansfield and Sons, of 
Cairo, who were at the time the work was carried out their agents 
in Egypt and the Soudan. 

THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION. —The sixth gensral meeting was held at the Institu- 
tion, Storey’s-gate, Westminster, S.W., on Monday, March 11th, 

907, at 8p.m., Mr. B. M. Jenkin, member, ,in the chair. The 
minutes of the fifth general meeting were read, approved, and 
signed by the chairman. A paper entitled ‘‘ Notes on the Design 
and Equipment of Electric Travelling Cranes” was presented and 
read by Mr. Harold Broughton, graduate, of Brighton. Mr. A. 0. 
Laird opened the discussion, in which the following graduates 
took part :-—Messrs. Hodgson, Symons, Drayton, Rouse, Aitken, 
Saunders, and Salnag. he meeting concluded with a vote of 
thanks to the chairman, Attendance :—Graduates, 24 ; visitors, 19 
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RAILWAY MATTERS. 


Tue Board of Trade have recently confirmed the 
ltubertsbridge and Pevensey Light Railway (Extension of Time, 
ke.) Order, 1907, amending the Robertsbridge and Pevensey Light 
ltailway Orders of 1900 and 1903. 


Tue South Indian Railway Company is, it is stated, in 
favour of bogies instead of four-wheelers for the additional rolling 
stock ordered from this country. It is accordingly substituting 
150 bogie vehicles for 300 four-wheeled vehicles, 


Tur February number of The Great Western Railwoy 
Magazine describes a new system of giving distant signal indica- 
tions experimented with on the main line and the Henley-on- 
‘Thames branch, and which’ has recently been introduced in place 
of semaphore distant signals on the Witney and Fairford line. 


Tuer total amount paid in rates and taxes by British 
railway companies in 1905 was £4,933,000, an increase of £197,000 
over 1904. The increase since 1896 has been £1,784,000, or about 
56 per cent. This latter'item has now become of serious import- 
ance. Reckoning its cost per train-mile it amounts to 2°95d. out 
of the average total cost per train-mile of 39-79d. 


Tuer success of the new tank locomotives which were 
recently put to work on the London, Brighton, and South Coast 
Railway, once more, says the Railway News, recalls the fact that 
the tank engine in this country has been brought to a higher 
degree of efficiertey than in any other. The tendency is more and 
more towards the wider use of this class of locomotive, and for a 
variety of work which yearly grows larger. 


Tue first sleeping cars-operated on an electric line in 
Illinois were run over the.line of the Illinois traction system 
the night of February 14th. The two cars are duplicates, and 
equipped with ten sections, twenty berths. There is the usual 
smoking-room for men, and a dressing-room for women. Instead 
of curtains the berths are separated by pulling up from the floor a 
partition built on the plan of the roller top of a desk. 


Tue railway .development of Canada has increased 
during the past year to such an extent that it is thought the 
Canadian Government will gither suspend the Alien Labour Act 
and allow railway companies and contractors to bring in new men 
during the coming year, or bring them in themselves and hire them 
out to the employers of labour,” During the past year it is estimated 
that 3314 miles of new road were under construction. 


Tur Great Central Railway Company has discontinued 
the running of goods trains on Sundays. This means that in 
future every man engaged in the goods department on the entire 
system will have eighteen hours’ rest each week-end. It was 
reported a short time ago that the Midland Railway Company 
was adopting a similar system to that which has come into 
operation on the Great Central lines, but nothing further has been 
heard of it. 


SURVEYS are now being made in the vicinity of 
Lewiston, Pa., in the expectation that the Pennsylvania Railroad 
will carry out its project of making its main line six tracks from 
New York to Pittsburg. Wherever possible, we understand, two 
additional tracks will be remote from the present main line track, 
and will be used agree om for passenger service, so as to obviate 
the danger which is always possible of accidents and delays to 
passenger trains from passing freight trains. 


SWITZERLAND has developed its railway systems very 
extensively. This is particularly true of its electric lines; the 
length, now open to traffic, of such lines already amounts to 15-8 
per cent. of the total length of the Swiss railways—as against 
6-8 per cent. in Germany. There are two principal reasons for 
this: the large number of tourists and the great water power 
available among the mountains. A high percentage of the electric 
railways could never have been built, had it not been for the 
tourist traffic. 


Tue Street Railway Journal, discussing the subject of 
steel cars, states that of greater importance in inter-urban service 
on single track than their incombustibility will be the collision- 
proof qualities of the steel car. We may find that the steel car is 
to conquer the field of high-grade inter-urban service sooner or 
later, just as it is about to take possession of the urban subway 
and tunnel line. The steam railroads are fast awakening to the 
value of the steel car, and electric roads will not be behind in 
appreciation of it. 


For the year ending June 30th, 1906, the New York 
Subway carried 137,919,632 passengers, while the aggregate carried 
by the elevated and surface lines was but 23,684,957 less than the 
aggregate carried by these lines in the year ending June 30th, 
1904, the last fiscal year before the subway began operation. In 
otber words, comparing the year 1906 with 1904, the aggregate 
paid fares on elevated surface and subway lines increased by 
114,234,675, which is about three-fourths the ultimate capacity of 
the present subway. 


A concession has Been granted by the Haytian 
Government to the United Hayti Corporation, with a capital of 
15,000,000 dols., to take over the National Railroad of Hayti, to 
operate a number of mining concessions, and a direct steamship 
service to the United< States and to Europe. The National 
Railroad of Hayti is the only railroad on the island, and at present 
is only 30 miles long. “It is planned to extend it from the present 
terminus south of ‘the seaport of Gonaives to Hinche, a distance of 
80 wiles, This extension is expected to be finished by July next. 


ALTHOUGH the order forbidding the use of wagons with 
‘dumb ” buffers does not come into force for another three years, 
it has been agreed, both by the railway companies and by private 
owners, that no wagons shall be built except those Lhowieg 
standard specifications. Tigre is still in use, however, a great 
number of wagons without spring buffers, and the sooner they are 
done away with the better, says-a contemporary. Wagons so 
fitted generally manage to get coupled between spring-buffered 
trucks, and the damage they inflict on these is almost as great as 
the damage they receive from one another. 


Tur New York Financial Chronicle, in publishing the 
available railroad returns for the past year, refers to the large and 
continuous gains in earnings. The amount of the improvement in 
revenues, added to the noteworthy gains of previous years, fur- 
nishes further testimony to the marvellous industrial expansion 
experienced in America during the last decade, to which the rail- 
roads themselves have so largely contributed, and in which they 
have been the most important single agency. The tables published 
show an increase for the twelve months of £44,812,200. The 
totals are of huge proportions, the regate for 1906 being 
£426,261,200, and for 1905 £381,449,000. The mileage repre- 
sented is 186,687 miles, 


On the authority of the Belgian Legation in Copen- 
hagen, it is stated that the Public Works Department has adopted 
part of the recommendations of the Railway Commission, and has 
prepared a scheme which includes the construction of two new 
lines, the acquisition of two private lines, and the establishment of 
thirty private lines. The Government will subscribe one-half of 
the capital required for any of the private lines which are of public 
utility. This has been the Government policy for some time, and 
the Government is thus the principal shareholder in most private 
lines in- the. country. -Besides-the six lines~to~ be~carried “out 
entirely at the Government’s expense, it is further proposed to 
acquire the Ost Seeland Company’s undertaking, and to extend 





NOTES AND MEMORANDA. 


Ir is estimated that Mexico will produce 50 per cent. 
more copper this year than in any previous year. 


Ir is stated that the sea-level canal from Marscilles to 
Rhone is to be completed seven years hencé at an estimated cost of 
£2,814,000. 


Ar some mines in Pennsylvania one of the precautions 
taken to prevent serious mirie fires is to establish a system of pipe 
lines along the main entries in gaseous workings. The total length 
of piping in six collieries is approximately 15 miles, 


Four hundred thousand pounds of obsolete German 
nnies, of about the same proportion of copper and tin as used in 
igh conductivity electrical castings, have, it is said, recently been 
urchased at 21 cents a pound by United States manufacturers, 
being cheaper now than electrolytic copper. 


A tTEsT made at Chicago in August last by a manu- 
facturing company shows that reinforced concrete columns without 
special fire protection, after being subjected to fire for three hours 
at an average temperature of 1500 deg. Fah., and then allowed to 
cool for an hour, lost 72 per cent. of their original strength. 


Fatauities in the bituminous mines of Pennsylvania 
were last year 444 killed inside and 35 outside; that is, one life 
was lost out of every 345 employés, or, as the comparative statistics 
for the years have it :—2-90 lives per 1000 employed, or one life 
for every 249,000 tons of coaf produced. The total for the year 
was 119,361,514 tons of bituminous coal: + 


A Brut has been introduced in the Prussian Diet pro- 
viding that no concessions for coal mining or for potash salt works 
shall in future be given to private individuale or companies in 
Prussia, Those holding rights will not be interfered 
with ; but it is the intention of the Government to reserve all such 
rights in respect to coal and salts to themselves for the future. 


WATER-WHEEL units of 12,000 horse-power each, the 
largest, it is claimed, thus far attempted, will be used to drive 
electric generators in a power transmission plant at Vallecito, on 
the Stanislaus River, in California. The power will be transmitted 
to San Francisco, and will be tapped for use in the Southern Mines 
oot in the upper San Joaquif Valley. .The operating head is 

400ft. 


WGSILST injuring other forms of transport the motor 
omnibus, states the Journal of the Society of Arts, is spelling 
heavy loss to its owners. The pioneer has suffered, as the pioneer 
always suffers, Of course, the present; vehicle will be improved. 
It is too heavy and costly to work. Lightened and cheapened it 
will leave no place for the horse omnibus, but not a few will suffer 
heavily in the process. 


THE consumption of coal and gas in the larger cities 
of the United States is com in a recent issue of the Stevens’ 
Indicator, which shows New York to lead with an annual consump- 
tion of 12,500,000 tons of coal, followed by Chicago with 8,245, 
tons. As to gas, New York—Manh n and Bronx only—con- 
sumes 21,000,000,000 cubic feet, and Chicago 12,000,000,000. Of 
the total coal burned in these six cities, aggregating 36,428,000 
tons, no less than 23,588,000 was bituminous, while the anthracite 
—onneay to 12,840,000 tons. The anthracite percentage was 
about 35. 


A.tTHouGH the production of crude petroleum in 
America is making enormous strides every year, the bulk of this 
comes from new territories which yield heavy oils containing little 
orno spirit. In fact, the fields which have in the past supplied the 
world with petroleum spirit and high-class illuminating oils are, it 
is said, failing, so nea so that the centre of production is no 
longer in the Eastern States, but lies equally between the Gulf 
States and California, Recent work in the mid-continental fields 
shows, however, that there is a prospect of the supply of high- 
grade oils being increased. 


Tue first-class torpedo boat No. 11—formerly called 
the coastal destroyer Mayfly—constructed for the Admiralty by 
Yarrow and Co., of Poplar and Glasgow, had her official high-speed 
trial on March 6th, when a speed of 27 knots was obtained during 
a run of eight hours, the contract speed being 26knots. The con- 
sumption of oi] during the eight hours was found to be 21-45 tons 
—i.e., 2-68 tons per hour. A subsequent trial was made on Friday 
and Saturday last of twenty-four hours’ duration at a speed of 
12-11 knots, when the consumption was proved to be 8-79 tons for 
the twenty-four hours—7.¢ , 0-366 tons per hour and 67-65 lb. per 
knot. On both these trials oil fuel alone was used. 


Tue U.S. battleship Cincinnati has eight boilers of the 
water-tule type, which, when tested for efficiency of steam raising, 
gave the following results :—Fires started at 9.40; in five minutes 
steam formed ; in six minutes the gauge-showed 25 lb. pressure ; 
in nine minutes from starting fires with cold water in the boiler 
the pressure was 65 lb., and the pressure rose every thirty seconds 
10 lb.; in eleven minutes and’ a-half the pressure was 155 lb. per 
square inch, ample to get under way and to handle ship as required. 
According to the Scientific American, in twelve minutes and forty 
seconds there were 215 lb, per square inch on the gauge, and the 
vessel was free to go wherever she listed at full speed. 


such mini! 


Or 49 German smelting works, 32 now have gas engines 
at work and 9 have such engines ordered. The largest aggregate 
power at a single works amounts to 35,000 horse-power. Sixteen 
works possess over 10,000 horse-power, and 27 works have over 
5000 horse-power in actual work, few of them having any- reserve 
engines, In March, 1906; sixteen collieries had 35 gas engines at 
work or being erected, of an aggregate horse-power of 30,300... Of 
these 24 engines of 15,600 Beaks horse-power are at work, all for 
the —s of electricity. At mt 29 firms in Germany 
build large gas engines, and of ce 21 build double-acting 
four-cycle and 5 firms build two-cycle.engines, whilst 3 firms build 
both systems. 


THE resonance phenomena in the case of transformers 
with open magnetic circuit, and their utility in the production of 
strong electric sparks, formed the subject of.a paper read recently 
before the Paris Academy of Science by MM. G. A. Hemsalech and 
C. Tissot. Resonance effects are generally avoided in alternating 
current circuits on account of the harmful results on the insulation, 
but there are certain cases in which there is a considerable advan- 
tage in establishing resonance, and one of these is the production 
of powerful electric sparks. An account is given of the construc- 
tion of a coil in which this resonance effect is utilised. A trans- 
former of the type described is useful, not only in spectroscopy, 
but also in wireless telegraphy. 


THERE is in use in the Artillery Construction Works at 
Turin a rotating electric steel furnace. It is principally used for 
refining pig iron and smelting scrap, and absorbs 140 kilowatts 
electric energy between the electrodes, the current being three- 
phase, with volts between each phase. The charge usually 
consists of 200 kilos. pig iron turnings, ore and lime, 
200-300 kilos. iron and alt turnings, 100-200 kilos. iron and 
steel scrap, and an ordinary proportion of ferro-silicon and 
ferro-manganese. The consumption of electrical energy per 
kilogramme of steel produced is, for 200 horse-power furnaces, 
1 iewatt-hour, and for furnaces of 1000 horse-power, now under 
construction, will be even less, “The loss of electrodes is always 
undér 5 kilos. per ton of steel. The refractory covering of the 


furnace requires renewal about once a month, which costs some 
10F. 


er ton of metal made. The yield per twenty-four hours is 





MISCELLANEA. 


Durine the past year 11,753 automobile owners 
registered in New York State. 


In the crater of an extinct voleano in Kentucky a 
diamond reef has been discovered by some Jobannesburg pro- 
spectors, 





Tue newest Hamburg-American liner, the George 
Washington, is to have a huge swimming bath among her 
attractions, 


THE gross earnings of the Indian railways for the 
official year up to January 26th show an increase of 152,000,000 
of rupees over those for the same period last year. 


In the North American Review, Admiral Robley D. 
Evans proposes that the United States Government will acquire and 
hold the entire anthracite coalfield of Pennsylvania to furnish a 
smokeless fuel for use in the U.S. Navy 


Tue Monks of St. Bernard are to become automo- 
bilists. Cars are to run between the hospices of Grand St. 
Bernard and Simplon, and Domo d’Ossola and Hosta. The 
chauffeurs will be chosen from the monks themselves, who will wear 
cowls. 


Tue Atchison, Topeka, and Santa Fé Railroad has 
been experimenting with California crude oil in the treatment of 
sleepers, with results so satisfactory that it has now been decided by 
3 management to use this treatment altogether for sleepers her:- 
after. 


ScarBoroucH Harbour Commissioners have decided 
upon an extension scheme which, it is estimated, will involve an 
expenditure as follows:—For widening the West Pier. £7460; 
deepening the Old Harbour, £3850; and deepening the East 
Harbour £2950. 


TWENTY-SEVEN Canadian Boards of Trade have united 
in a memorial to the Government, urging the deepening from 14ft. 
to 20ft., also the widening, of the Welland Canal, connecting 
Lakes Erie and Ontario, The present canal cost the Dominion 
over 26,000,000 dols. 


THREE years after the election of President Washing- 
ton the first canal was built in the State of Massachusetts, 
at South Hadley, around the falls of the Connecticut River, which 
were 50ft. in height. It was two miles long, had five locks, and 
passed through a cut 40ft. in depth. 


Durine excavations near Prospect Park, Reading, a 
workman struck his pick against something hard, and on removing 
the clay he unearthed a quern, or hand mill, which had probably 
come from the neighbouring Romano-British city of Silchester, 
which was on the great trade routes. The relic has been deposited 
in the Reading Museum. 


Accorpinc to Fairplay, the French Government 
intend to introduce a system of shipi nspection—survey—after the 
English model, and a Bill is already before the Senate ‘‘for 
securing safety of navigation and the regulation of labour on board 
merchant vessels.” Part I. of the Bill provides for the 
organisation of an all-round system of inspection. 


Ir is reported that nothing has -yet-been definitely 
determined in connection with the repurted intention of Messrs. 
Harland and Wolff to establish a branch of their shipbuilding con- 
cern at Southampton. It is understood, however, that the firm 
proposes to erect at Southampton such repairing works as will con- 
tribute to the efficiency of the White Star line’s new arrrange- 
ments. 


An extension scheme to cost upwards of £40,000 the 
authorities of the University of Leeds are undertaking will include 
new buildings for the mining department. The foundation fund 
has now reached £82,570, and special efforts are to be made to 
bring it up to £100,000, the amovnt which, as a condition of the 
granting of the University Charter, the Privy Council stipulated 
should be raised as quickly as possible. 


Tue German Government have decided on the deepen- 
ing and widening of the Kaiser Wilhelm Canal, which cuts through 
Southern Holstein and connects the North Sea with the Baltic. 
The work will take ten years to complete, and cost ten millions 
sterling. The existing canal, it will be remembered, was opened 
in 1895. Its greatest surface breadth is only about 190ft., and its 
bed breadth only about 70ft. Its largest locks are only 470ft. long. 
80ft. broad, and 30ft. deep. 


_ Tue Lord Mayor of Liverpool has received an intima- 
‘tion, through Lord Stanley, that the Channel Fleet, under the 
command of Lord Charles Beresford, will spend four days in the 
Mersey during the celebration next August of the seven hundredth 
anniversary of Liverpool’s charter. The fleet, which will arrive 
about Tuesday, August 6th, will consist of a large number of 
battleships and cruisers, besides smaller craft, and will surpass any 
fleet which has hitherto visited the Mersey. 


From the Journal of the Franklin Institute we learn 
that statistics of the quantity of natural gas consumed in the 
United States will be taken next year by the United States Geo- 
logical Survey. Up to the present time only the value of the gas 
has been ascertained. The adoption of this method will make it 
inconvenient, if not impossible, to refer back for purposes of com- 
parison to the figures of previous years, but it will result in more 
direct knowledge of the capacity of gas areas to maintain a com- 
mercial supply of gas for a certain number of years. 


~ A NEW Revenue cutter is under process of- design at 
Washington, whose main duty it shall be to seek and destroy 
derelicts upon the Atlantic coast. ‘This will fill a long-felt need, 
and will render more safe the path&~of*ocean commerce, particu- 
larly those in the vicinity,of ‘Cape Hatteras, where many of these 
craft have been abandoned $by. virtue of stress of weather. This 
vessel, says Jnternational2Marine Engineering, will be provided 
with all necessary appliances for disrupting these vessels by means 
of dynamite or gun-cotton, and will be continually employed in 
this service. 


Tue manager of the Canadian_Pacific Railway steamers 
on the Pacific coast, Mr. D. E. Brown, announces that two new 
Empress steamers—improvements upon the Atlantic liners—will 
be built without delay, to be ready to be placed in service on the 
Pacifié eighteen months hence, when the present mail contract 
expires. The new liners will have a speed of 174 knots, and make 
the trip from Victoria to Yokohama under ten days. The ran to 
Hongkong will be made in from seventeen to nineteen days. The 
resent mail’contract calls for delivery of mails from London in 
ongkong and vice versd in twenty-nine days. Under the new 
contract the time will be reduced to twenty-seven days. 


At the joint meeting of the London, Caithness, 
Inverness-shire, Ross and Cromarty, and Sutherland Associations, 
held in London on the 8th inst., Mr. Finlay C. Auld, chairman, 
announced that an influential committee is being formed to aid in 
re-starting work at the Caithness quarries, so famed for their 
paving stone. From £20,000 to £40,000 per annum used to be 
paid in. wages alone. _'The works, however, having ceased two 

ears ago, much distress has resulted amongst the workers. The 
Duke of Portland has signified his willingness to act as chairman of 
the committee being formed, and the members of the associations 








one line, and to construct two new lines. 
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2400 


above named have agreed to give the movement strong support, 
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LONG ISLAND CITY ELECTRIC GENERATING STATION 


( For description see page 260) 
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Fig. 32--STATION BUILDINGS AND COAL TRANSPORTER 
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THE WORKS OF THE ARMSTRONG POZZUOLI 


Fig. 2-LARGE MACHINE SHOP, BAY 
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Fig. 11—OPEN HEARTH MELTING SHOP, CASTING SIDE 
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Fig. 13-BRASS FOUNDRY 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuavs, Seilergasse 4, Vienna. 
CHINA.—Kg.iy anv Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvegavu & CuEviLugt, Rue de la Banque, Paris. 
Cuapscor & Cix., Rue Dauphine, 80, Paris. 
GERMANY.—AsuHER AND Co., 5, Unter den Linden, Berlin. 
F. A. Brockuaus, Leipzic; A. TWRITMEYER, Leipzic. 
INDI A.—A. J. ComBripcE anv Co., Railway Bookstalls, Bombay. 
{TALY.—LogscHER AnD Co., 807, Corso, Rome; Bocca Frergs, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 
Z. P. Maruya anp ©o., Tokyo and Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InTERNaTionaL News Co., 88 and 
85, Duane-street, New York; Susscriprion News Co., Chicago. 
s. AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Bes 489), Capetown. 
CentRaL News Acency, Limirep, Joh 
Durban, &c., and at all their Bookstalls. 
R. A. Taomrson AND Co., 28, Risbeck-street, Capetown. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, Joh b 
Bast London, Grahamstown. 
AUSTRALIA Gorpon anp Gorcn, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 
R. A. [Hompson anp Co,, 180, Castlereagh-street, 
Melbourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon anv Gorcn, Cuba-street Brtension, Wellington, 
and Bedsord-road, Christchurch. 

Upton anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—MontTrREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—WisayartNa AND Co., Colombo. 
JAMAICA.—SoLLEs aNnD Cockino, Kingston. 
STRAITS SETTLEMENTS.—KELLy anp Watsu, Limitep, Singapore 
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J.— Yes; quite impossible. 

M. 8. (Haslingden).—You can obtain all the information you require by 
applying to the Secretary of the Institution of Civil Engineers, Great 
George-street, Westminster, 8. W. 

E. H. (Suisse).—(1) We know of no life insurance company which only 
issues p licies to engineers. (2) A new edition of Tare ENGINEKR 
‘* Directory” will shoitly be published, and when it appears can be 
had on application. 
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Principal of the Heriot-Watt College, Edinburgh. Wednesday, March 


20th at 8pm. Ordinary meeting. ‘‘Smoke Prevention in Factories 
and Electric Supply Stations,” by John B. C. Kershaw, F.I.C. 
Tue Farapay Socretry.—Tuesday, March 19th, at 8 p.m., in the 


Library of the Institution of Electrical Engineers, 92, Victoria-street, 
i.W. Ordinary meeting. Paper, ‘‘The Potential of Hydrogen Liberated 
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M. Wilsmore, M.Sc. ‘‘ The Impedance of Solutes in Solvents as Mani- 
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Electrolytic Deposition of Zinc, using Rotating Electrodes,” by T. Slater 
Price, D.Se. 
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Electric Locomotives and Permanent Way. 


Just a month ago a terrible accident occurred 
on the New York Central Railway. A train drawn 
by two huge electric locomotives ran off the road 
in a suburban district, and twenty-three persons 
were killed on the spot and a large number injured. 
The result of an inquiry has made the cause of the 
derailment fairly clear. Certain facts remain for 
explanation, but they only possess an academical in- 
terest. The train ran off the road because it burst the 
track on a moderate curve. The permanent way 
seems to be as good of its kind as possible. The rails 
weigh 100lb. to the yard. They are flat-footed and 
rest on tie-plates, so that they may bave a perfect 
bearing on the cross sleepers. The road bed is 
from 12in. to’ 18in. thick, of broken stone ballast, 
laid upon a well-drained foundation. The rails are 
secured by hook-headed spikes driven into the 
sleepers in the usual American fashion. The outer 
rail was elevated 4}in. to suit a normal speed 
of 45 miles, and a maximum speed of 65 miles 
an hour. There is no reason to believe that 
this speed was exceeded; yet the thrust against 
the outside rail was so great that eighteen of the 
spikes.were sheared clean off by the flange of the 
rail. Then the inner wheels dropped on to the 
ballast, and the catastrophe was complete in a 
moment. 

The moral drawn in the United States is that-a 
road which will do for steam may not do for electric 
traction, and there is much force in the contention. 
Generally speaking, engineers hold that if ‘they 
;| provide for the locomotive, they have of necessity 
also provided for the carriages. If the locomotive 





the vehicles in the train which follow it. Now the 
curve in question has been run over at very 
high speeds for years by steam locomotives. 
We believe we are correct in stating that 
the train to which the accident happened was 
one of the very first of the kind run on that 
section of the New York Central for other than 
experimental purposes. The safety of the steam 
trains is due to their fitness. They suit the con- 
ditions of road and speed ; the electrical train did 
not. The facts are very instructive. The derail- 
ment was entirely due to centrifugal force operat- 
ing on a low centre of gravity. It has been pointed 
out long before electric locomotives were thought of, 
that a high centre of gravity, instead of being dan- 
gerous, was the reverse. The effect of centrifugal ac- 
tion on a locomotive is partly horizontal, partly verti- 
cal. The outer springs are compressed, the inner 
springs relaxed. The outer wheel carries an 
augmented load, the inner one which is diminished. 
The thrust on the rail is partly downwards, partly 
outwards. The higher the centre of gravity, the 
greater the downward and the less the outward 
thrust. If the centre of gravity lay at the level of 
the wheel treads, then it would be all lateral 
thrust; the whole centrifugal effort would be 
expended in trying to burst the track. It will be 
seen, therefore, that a road which is suitable for 
engines with a high centre of gravity may be quite 
unfit for those with a low centre of gravity. The 
steam locomotives on the New York Central come 
under the first category ; the electric loccmotives 
under the second. 

The composition of the derailed train was pecu- 
liar. The five cars of which it was composed 
weighed about 180 tons. It was drawn 7 two 
electric locomotives, which weighed nearly 85 tons 
each. About 65 tons of this is concentrated on 
four small drivers with a wheel base of but 12ft. 
The locomotives are carried each on six axles. The 
radial axles at each end are so placed that the total 
wheel base does not exceed 25ft. The heavy frames 
are near the road, and the ponderous rotors are 
rigidly keyed on the driving axles. Contrast these 
conditions with those presented by the steam loco- 
motives, the boiler centres of which are 9ft. 6in. 
above the rails, and it will be seen at once that the 
bursting effort of the electric locomotive must be 
very much greater—probably twice as great—as 
that of the steam engine. It is clear, therefore, 
that the permanent way must be altered, either 
by adding to the superelevation, or by providing 
powerful guard rails on the curves, or else that the 
speed on curves must be much reduced. 

We have said that some questions still need 
answers. ' Thus, for example, how did it happen 
that both locomotives remained on the road? It 
appears that a lateral thrust of about 115 tons was 
required to shear the spikes. The Scientific 
American suggests thst the keys were sheared in 
succession. ‘The leading wheel of the drivers 
ironed out the curve with a lateral wave motion 
which sheared the spikes in succession.” If this 
was done by the first locomotive, why did not the 
second drop its wheels off the inner rail? If it was 
done by the second locomotive, why did not its trail- 
ing wheels drop? Again, we understand that these 
locomotives can exert 3000 horse-powereach. How 
did it happen that two were deemed necessary to 
haul a train of only five vehicles? The steam loco- 
motives can exert but 1700 horse-power ; yet they 
handle trains weighing 450 tons. The explanation 
that some contact shoes were missing on one motor 
does not seem to be an adequate explanation. It 
has long been known that the effect produced on 
rails by electric locomotives is different from the 
normal wear and tear, and must be specially pro- 
vided for. This catastrophe introduces yet another 
new element. We cannot help agreeing with the 
Scientific American’s words :—‘‘ The moral of this 
disaster points to the absolute necessity for a com- 
plete revision of the tables for superelevation of 
outer rails on curves on steam railroads to meet the 
heavier stresses engendered by electric locomo- 
tives.” It may be worth while besides to keep in 
mind the fact that German engineers have frankly 
admitted that if very high speeds are to be run 
safely with electric locomotives, the lines must be 
nearly straight. 


Depreciation. 


Prerrect finance demands the recognition of 
Depreciation, and the establishment of a fund to 
provide for it. The theory is that all machinery 
and buildings suffer from wear and tear, and fall in 
value. Thus, to take a typical case,an electrical 
generating station’ costs £200,000. From the 
moment work commences deterioration of the plant 
begins. To provide for this a sum should be set 
aside each year out of the profits before dividends 








cannot burst the road or jump the track, neither will 





are paid. The proper investment of this sum will 
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maintain the plant, &c., at its original value. In 
this way, and only in this way, it is argued, can the 
original position of the shareholders be secured. It 
is not easy to disprove the soundness of this 
theory, nor have we the smallest desire to attempt 
the task; but none the less is it certain that the 
practice of providing a depreciation fund is syste- 
matically neglected, and that in many cases 
apparently no evil consequences ensue. 

The questions involved are exceedingly compli- 
cated, and cannot be disposed of out of hand by 
abstract propositions. In the first place, we have 
to consider what depreciation means. Let us take, 
for example, a large steam engine and its boilers. 
A certain sum is paid for these, and they are worked 
for, say, six months. If they were sold at the end 
of that term, they would be thrown on the market 
as second-hand, and would probably not fetch two- 
thirds of their original price. Is this loss of value 
to be regarded as depreciation? Again, at the end 
of ten years the engine is running as economically 
and doing as much work for its owners as it did at 
first. It has been maintained in good condition by 
the expenditure of sufficient sums for repairs and 
renewals of parts out of revenue. The boilers have 
been similarly treated, and, it may be, replaced 
altogether in the same way. A depreciation fund 
must have some limit. Say that 10 per cent. had 
been set aside per annum; at the end of ten years 
the engine and boilers would be scrapped, and re- 
placed by new boilers and a new engine, paid for 
out of the depreciation fund. But in practice this 
system could not be adopted; the plant must of 
necessity be maintained in full efficiency by a 
monthly expenditure out of revenue. It cannot be 
allowed to depreciate. A boiler may last ten years 
or many more. Let us say ten years. But long 
before ten years had elapsed repairs would be 
needed. It seems to follow from these considera- 
tions that money spent on maintenance will, under 
ordinary manufacturing conditions, take the place 
of a depreciation fund. We may cite the example 
of great railway companies in dealing with rolling 
stock. They never dream of providing a deprecia- 
tion fund. Repairs and renewals come out of 
revenue if the company is doing well; if not, they 
are paid for by the issue of fresh stock. 

To return again to electrical undertakings. It is 
well to keep in mind the fact that these are all in a 
condition of change and development. It may, for 
example, be good policy to send to the scrap heap 
machinery still just as good as it was when first 
made, and to replace it with the result of all the 
latest discoveries and inventions. Here we have a 
case in which a depreciation fund is needed, 
becavse the value of the plant cannot be main- 
tained out of revenue. But the wit of man can- 
not determine beforehand what sum should be set 
aside for depreciation such as these changes imply. 
Then there are incessantadditions and developments 
going on to and in the plant of any fairly prosperous 
concern. Now the basis of the depreciation fund 
theory is the maintenance of astatus quo. But this 
happens to be just the thing that ought not to be main- 
tained. In the present day more than ever, unless 
a business extends it is certain to fail. There is no 
standing still. If we please we may call the ex- 
penditure on upkeep a depreciation fund. But it 
is certain that whether there is a depreciation fund 
or not, there must be an expenditure on repairs and 
renewals, which never ceases. The purist insists 
that there ought to be a depreciation fund besides. 
Very often he is soothed by what is termed 
“ writing down.” Thus, for example, the value of 
the plant, buildings, cables, &c., cited above is 
written down year by year—say 10 per cent. At the 
end of the tenth year, it appears on paper that 
the capital outlay of the company has entirely dis- 
appeared, and it has its plant for nothing. All this 
is, of course, a pleasing fiction. It may be well to 
add here that a depreciation fund and a reserve 
fand are two totally different things. 

There is yet another phase of the question to be 
discussed. The Statist has been doing very good 
service by publishing criticisms of the annual re- 
ports of the leading electric supply companies. In 
last Saturday’s issue is an article on the County 
of London Electric Supply Company, Limited. 
We find that a sum of £16,000 has been set aside 
for depreciation. This includes £7198 spent on 
repairs and renewals, leaving £11,459 for deprecia- 
tion pure and simple, a suin which represents a 
proportion of only -75 per cent. of the capital 
expenditure. This our contemporary calls “an 
absolutely inadequate and ridiculous proportion.” 
Whether it is so or not depends on to what the word 
depreciation applies. It may be that depreciation 
in value occurs which cannot be met by repairs. 
It may not apply to plant at all. On this point, as 
there is no information available, it appears to be 
premature to pronounce an opinion. Our contem- 
porary goes on :—“ Insteac of the paltry sum that 








has been provided, a cautious policy would require 
that at least £35,000 to £40,000 should be so pro- 
vided. This, of course, would mean that the com- 
pany would not be able to pay any dividend on its 
ordinary shares, but this would be far preferable 
to carrying out an unsound financial policy.” 

Why unsound? To what purpose would the 
£40,000 per annum which would be set aside out of 
revenue be devoted? This is the essence of the 
whole matter. We do not suppose that our con- 
temporary means that a single sum of £40,000 
would suffice for several years, but that a similar 
amount ought to be set aside each and every year. 
Had this been done for the past year the immediate 
result of no dividend would have been an enormous 
drop in the value of the company’s shares, which 
would represent a loss that would far outstrip the 
value of the depreciation fund; and, still worse, it 
would very effectually ward off all those who 
might be induced to supply money for the fresh de- 
velopments of the company’s business which appear 
imminent. We have here the soundest theo- 
retical finance when pushed to its limit representing 
what is apparently a mischievous policy. Is there 
any reason to suppose that the engines, dynamos, 
switchboards, boilers, cables, &c., owned by the 
company are less capable of earning a dividend now 
than they were a year ago to an extent represented 
by £35,000 or £40,000? This is the true test of 
depreciation as regards plant. There is, of course, 
another kind of depreciation, namely, for instance, 
a fallin the value of land let by the company, or 
shares in other undertakings held by it, or the 
effects of keen new competition, for which a depre- 
ciation fund ought certainly to be provided. But 
nothing of this kind appears in the annual report. 
and, so far as we can see, the whole depreciation 
fund would apply to plant, the depreciation of 
which in the dividend earning sense is already ana 
of necessity provided for by repairs and renewals 
out of revenue. If this has not been done, then, 
indeed has a ruinous policy been followed, and the 
heaviest censure of financiers is deserved. If it 
has been done, then to keep back dividends is 
simply to make the shareholders pay now twice 
over for the same thing, and provide for events 
which are wholly unlikely to occur, so long as the 
affairs of the company are judiciously managed. Of 
course, it must be understood that what we have 
written is of general application, and is not intended 
to apply to one undertaking only. 

As we have said, the theory of the depreciation 
fund is admirable. There are conditions, indeed, 
under which it represents the only sound policy. 
Thus there is good reason to say that there is no 
sound municipal finance that does not provide 
ample funds for a depreciation which cannot be 
prevented by the expenditure of revenue; but 
it requires to be applied with much discrimina- 
tion. An interesting and useful inquiry might be 
undertaken to ascertain how many manufacturing 
or producing companies or undertakings have failed 
because a depreciation fund had not been provided. 
We suspect that the number would be found to be 
extremely small. When a company is prosperous, 
there is always money enough for repairs and 
renewals available out of revenue. If it be not, the 
possession or not of a depreciation fund will make 
little difference in its downward career. 


The Census of Production Act. 


Durine the recent fiscal controversy the one 
matter in which the two schools of thought were in 
complete accord—in those brief moments when 
they relinquished the pastime of parading figures 
of import and export trade for the purpose 
of refuting each other's views—was that the 
ultimate appeal was to an undeveloped mine of 
information. They both recognised the fact 
that statistics of internal production and_ con- 
sumption were of very slight character, and that 
any indices available as to the real condition of any 
industry were indirect rather than direct. In this 
undeveloped mine of information both sides still 
search with eagerness for missiles for a renewal of 
their campaign. Hence, therefore, the unanimity 
with which such political extremes as the present 
President of the Board of Trade and the former 
Secretary of State for the Colonies united to carry 
the Census of Production Act last session. Asa 
result, the British manufacturer, accustomed, but 
not resigned, to the inquisitorial inquiries of income 
tax commissioners and returns under the Factory 
Acts, is saddled with the need of filling in returns 
for another inquisitorial body. It may, however, 
be regarded with comparative equanimity as involv- 
ing the lesser of two evils. Granted that a reversal 
of the fiscal policy of the United Kingdom hangs 
upon a conversion of the electorate at any future 
general election, it is well that any modifications 
that may be deemed expedient should be based upon 





as full a knowledge as possible of internal cop. 
ditions. 

The whole question of the scope of the present 
Act, and the requirements of other countries, formed 
the subject of a very interesting paper recently read 
by Mr. G. Udny Yule before the Royal Statistica) 
Society. Those directly responsible for the Act 
were absent from the discussion, a fact which 
is regretted in view of the freedom of the 
criticisms advanced. The difficulties suggesting 
themselves concerned such matters as the omission 
of small trades, the need for secrecy in regard to 
the information supplied, the frequency at which 
the successive censuses of production should be 
taken, the risks of duplication of items which would 
give an inflated sum total, and the respective merits 
of enumerating quantities or enumerating values. 
Of these, the exclusion of small trades, which would 
mean the omission of isolated hand workers, and 
possibly small factories employing less than five 
hands, is of small moment in regard to engineering 
industries. Secrecy is all-important, and we are 
glad to note that the Act prohibits the publication 
of any individual return without the consent in 
writing of the owner of the undertaking, or the 
disclosure of information by any official. Further, 
the Board of Trade is bound, in compiling any 
report or summary, so to arrange its returns as to 
render it impossible for ‘“‘any person to identify 
any particulars so published as being particulars 
relating to any individual person or business.” The 
frequency of subsequent returns is as yet an unsettled 
question ; the first is to be taken in 1908, “ and 
subsequently at such intervals as may be deter- 
mined by an order of the Board of Trade.” This 
means, of course, as frequently as the Treasury will 
allocate funds. Our own view is that if the returns 
are to possess any real comparative value they should 
be made yearly. Otherwise, if, for example, taken 
quinquennially, there is the obvious risk that one 
census may be on the peak of a period of prosperity, 
and a later one in the depth of a wave of depression. 
Duplication is a serious risk, and can only be got 
over by classifying commodities entering works as 
raw, partly manufactured and wholly manufactured, 
the output being similarly classed. There is also a 
difficulty .in regard t0 inclusions of freight, and 
there will therefore arise the practice of reckon- 
ing incoming commodities at their delivered value, 
including freight, and outgoing commodities at their 
value free on rails, As to whether quantities or 
values should be computed, the obvious course is to 
compute both where the information is of any real 
value. The output of pig iron, or boiler plates, or 
rails, could be given both as to quantity and value. 
Steam engines, or boilers, or pumps, or machine 
tools, could only be returned according to value. 

No returns are asked for regarding wages paid, 
as is the case in Canada and the United States ; 
but this omission is merely in the nature of a 
respite, for the Government contemplate establish- 
ing a separate wages census. Neither are returns 
asked for concerning capital. If statisticians would 
agree as to what constituted capital for such a 
return, it would not be difficult to secure nor 
inquisitorial to demand. Paid-up capital in shares 
and debentures, and capital issued as fully paid, is 
already reported annually to Somerset House with 
a register of shareholders. Nominal capital by 
itself is not satisfactory; but if returns as to the 
balance-sheet, value of plant, buildings, and equip- 
ment were made concurrently with the share 
capital, interesting and suggestive sums total could 
be published. We think, however, that with 
income-tax returns, production returns, and wages 
returns, the engineering employer will have quite 
enough todo. We hope that further inquisitions 
may not be established. Some day, perhaps, the 
sociologist will come to the front—indeed a general 
anthropometric census is already suggested—as the 
economist has lately done, and demand returns from 
engineering and other employers of the age, weight, 
sex, height, physical conditions, and number of 
children of artizans engaged in various trades. 
When that day does arrive, we shall sympathise 
with the employer. 


The Explosions on the Jena. 


Amonast the many theories advanced as to the 
cause which brought about the series of explosions 
on the French battleship Jena whilst in dry dock at 
Toulon, not one offers itself as more worthy of 


acceptance than others. That there was foul play 
may, we think, be dismissed. There is often a 
tendency, when rational explanations of a disaster 
are not at hand, to ascribe them to malevolence, but 
in nearly all cases where catastrophes are deliberately 
brought about there is unmistakeable evidence of 
the fact. The anarchist and revolutionary is too 
vain a person. to hide his light under a bushel ; if he 
is successful in his work he takes care that in some 
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way or another the world shall see his hand in it. 
Two other explanations which are attracting, 
apparently, many adherents are the existence of an 
electric short circuit and the overheating of the 
magazine by steam pipes. Hither explanation is 
extremely improbable. Magazines are constructed 
with the greatest care and precautions, and 
could occur that a dangerous short circuit 
within a magazine itself is as unlikely as that 
the heat of a steam pipe was sufficient to set 
fire to it. It must, however, be borne in mind 
that in either case a fire must have preceded 
the explosion, and this presumption that a confia- 
gration could occur without being promptly dis- 
covered may be dismissed. The two remaining expla- 
nations have far more probability about them. They 
are that a cartridge or shell was accidentally exploded 
by carelessness of some kind, or that the powder 
ignited spontaneously, owing possibly to a too 
elevated temperature in the magazine. We shall 
not attempt to decide between the two. A curious 
feature of the disaster is the succession of explo- 
sions at intervals of several minutes. No doubt 
the first caused a fire, which, in its turn, brought 
about the subsequent explosions ; but as far as the 
evidence at present goes not one of the explosions 
appears to have been as severe as we should expect 
from the detonation of the whole contents of a 
magazine. Whether it will ever be possible to clear 
up these doubts only those who have examined the 
ill-fated vessel can say. Is it unfair to hope that, 
if any valuable lesson is to be learnt from the dis- 
aster, other nations may be allowed to profit by it? 
To nations at peace the exchange of knowledge 
which may prevent such an appalling accident as 
this, for which we offer to the French navy and 
people our deep sympathy, is a courtesy which is 
and should be gladly extended. It is with pro- 
found relief that we find the early reports as to the 
number of casualties are greatly diminished, and whilst 
the fact that the vessel was in dry dock at the time, 
and the magazines could not, therefore, be flooded, 
as they would instantly have been at sea, it is 
impossible not to feel thankful that the accident 
occurred on land. There is the chance that it 
might have been less severe had the ship been 
afloat, but, on the other hand, there is the proba- 
bility that the damage might have been so exten- 
sive that the ship would have sunk with ail hands. 
We have not forgotten the loss of the Japanese 
battleship Mikasa, which has many points in 
common with the present disaster. 


Alcohol Engines. 


As soon as the American Free Alcohol Bill had 
become law the Department of Agriculture appointed 
a small Commission to make a few experiments on 
alcohol engines of a size likely to be used by farmers. 
\ preliminary report, to be followed in a few months 
by a much more elaborate account of the tests, has 
now been published, and is interesting, principally 
from the fact that it substantiates the results that 
have been ob‘ained in Europe, and the deductions 
from them. Stress is, however, laid upon one point 
which has pethaps not received full attention here. 
It was found by the experimenters that the pos- 
sible margin of inefficiency was much higher in the 
alcohol engine than in paraffin and gasoline engines. 
Thus, whilst by good management the consumption 
of alcohol could be brought down to 1°23lb. per 
brake horse-power (in an engine not specially designed 
for the purpose), the consumption in the same engine 
might go up to something like twice the minimum 
amount without any apparent defect in the running. 
This observation, of course, emphasises the neces- 
sity of using engines specially designed for burning 
alcohol. The ordinary oil engine can be turned over 
to use alcohol, but the best results are only to be 
obtained by employing a carburetter of special 
design and using higher compression than is used 
in oil engines. The reporters remark, just as we 
have had to remark in this country, that the 
makers of oil engines do not appear to be disposed 
to work out special designs for alcohol motors, but 
they think that, “there is a probability of an 
exceedingly large industrial development in this 
field, though not immediately.” There are many 
excellent reasons why the alcohol engine should be 
used, but we fear that for farm work, at any rate, 
it has been put back for many years by the extra- 
ordinary progress of the suction gas engine. For 
marine work, however, the greater safety of the 
fuel, on account of the fact that it is not so 
inflammable as petrol and can be extinguished by 
water, with which it mixes in all proportions, are 
very likely to prove invaluable advantages. We 
believe the Admiralty are at present engaged upon 
experiments with it for this purpose, and if they 
prove satisfactory an impetus will certainly be given 
to the industry. No doubt, however, the Govern- 
ment are able to obtain alcohol on terms which the 
ordinary consumer cannot hope to enjoy. 


LITERATURE. 


Locomotive Performance. The Result of a Series of Researches 
{conducted by the Engineering Laboratory of Purdue 
University. By Wmu1am F. M. Goss, M.S.DE. New 
York: John Wiley and Sons. London: Chapman and 
Hall, Limited. 1907. 


THE introduction to this book tells us that the Engineer- 
ing Laboratory at Purdue University has for years 
concerned itself with problems relating to the performance 
of locomotives. The results obtained have, from time to 
time, appeared in the “ Proceedings” of technical 
societies. The purpose of the volume is to combine the 
most important of these results with other material never 
before published, and thus make a permanent and acces- 
sible record of the work of the laboratory. 

Purdue University was opened in 1874. In the year 
1891 money became available, and a locomotive testing 
plant was constructed. It was not until the autumn of 
1893 that any serious work could be done, and on January 
23rd, 1904, the laboratory was burned down. New plant 
of a much better character—the improvements being the 
result of experience with the old plant—was put down. 
The first portion of the book before us is occupied by a 
description of this plant. 

At the St. Louis Exhibition it will be remembered 
that the Pennsylvania Railway Company established a 
very similar plant. The Great Western Railway Com- 
pany followed suit at Swindon. Illustrative descriptions 
of all three have already appeared in our pages. It will 
be enough to say that the engine to be tested has its 
wheels placed on top of carrying wheels which are fitted 
with brakes. The engine is anchored to a tractometer 
which registers the pull. Any conceivable experiment 
can then be carried out with the engine. Work began 
with the new plant in 1894. In all about 10,000 indicator 
cards were taken, 20,000 miles were run, and 25,000 
different observations made. Professor Goss tells us 
that, from these data, about 12,000 derived results were 
obtained, “ making a total of nearly 50,000 facts which 
were then available to disclose the performance of the 
first experimental locomotive Schenectady No 1.” This 
was an engine with outside cylinders, four-coupled wheels, 
and a four-wheeled bogie. The boiler pressure was only 
1401b. After being in use for six years it was sold to the 
Michigan Central Railway Company and put into regular 
work. It was known among the men as “ The School- 
marm.” Another and more powerful engine was bought 
and called Schenectady No. 2. Most of the results given 
in the present book were obtained with the first engine. 

Many of our readers have perhaps seen, while others 
possess, the report published by the Pennsylvania Rail- 
way Company on the locomotive tests and exhibits at 
the St. Louis Exhibition. They will, we think, be willing 
to admit that to get anything definite out of the over- 
whelming mass of data in this tremendous report involves 
the expenditure of an intolerable amount of time and 
patience. Now, Professor Goss has had much the same 
work to do; but his book is in all respects sane, and its 
contents can be mastered by any one familiar with 
locomot’ve engines with very little trouble. We have 
not the least hesitation in pronouncing it a valuable book, 
one that contains a great deal of information that ought 
to be known, whether it can all be usefully applied in 
practice or not. 

It is not possible within available limits of space to do 
more than consider a few of the more prominent, new, 
or important facts and deductions set before his readers 
by Professor Goss; indeed, not a few of these would de- 
mand for their proper setting forth, deductions, and 
criticisms, long special articles. We select a few hap- 
hazard, but before dealing with them it is right that we 
should give our readers a somewhat definite idea 


of what the volume contains. It is an octavo of 
439 pages and 229 illustrations and diagrams. The 
type, paper, and printing are quite satisfactory. The 


book is divided into five sections and twenty-four 
chapters as follows:—I. Locomotive Testing; II. 
Locomotive Performance; III. The Boiler; IV. The 
Engines; and V. Locomotive Performance, this last 
being an extension of Section II. An examina- 
tion of the book brings into the strongest light facts on 
which we have so often insisted, namely, the extraordi- 
nary complication of the results that may be obtained, 
and the absolute lack of identity of the locomotive with 
any other form of steam engine. Other engines may 
perhaps be as sensitive, but inasmuch as their sensitive- 
ness is never .tested, if does not count. An example of 
what we mean may be serviceable. It is a known fact 
that a difference of a quarter of an inch to one side or the 
other of the chimney in the position of the exhaust nozzle 
may determine whether a locomotive will or will not keep 
time with its trains. It will, we think, be seen before 
we are done that Professor Goss has some very curious 
statements to make concerning locomotive performances, 
which will place the influence of apparently trivial condi- 
tions in a prominent light, and do something to help us 
to understand the most marvellous invention yet deve- 
loped by man. 

In the first place, Professor Goss tells us that every 
locomotive appears to have what he calls a critical 
speed, at which its efficiency is higher than it is at any 
other speed. This has no particular relation to the 
number of revolutions per minute. It depends entirely 
on the number of reciprocations, and is not far with any 
engine from 200 revolutions per minute. In the case of 
Schenectady No. 1, the speed was 35 miles per hour, 
corresponding to 190 revolutions per minute. ‘“ With 
higher steam pressures the limit is probably raised 
somewhat; and with a superior valve gear the point 
may not be so well marked as in the data, but 
the statement will be found substantially true in its 
application to all simple locomotives.” We have here a 
proposition for our guidance in proportioning the diameter 
of driving wheels. The nearer the revolutions can be 











kept to 200 per minute the more efficient will the engine 


be in the sense that its consumption of fuel will be a 
minimum, and its horse-power, measured on the draw- 
bar, a maximum. In the United States they have a 
rough and ready rule, which gives lin. in diameter 
of wheel for every mile an hour. Thus, for 60 miles, a 
5ft. wheel would be used. Professor Goss points out that 
this is much too emall, and for very fast trains attaining 
70 miles an hour or so he would use a driving wheel of 
about 8ft. 4in. diameter. Assuming that his deductions 
are right, we find in them an explanation of the admir- 
able performances of Mr. Stirling’s Great Northern 
engines with 8ft. drivers. 

Another curious result is the discovery that, as regards 
cylinder condensation, the percentage of steam accounted 
for by the indicator is greatest at the critical speed. That 
is to say, condensation is the least possible, and this appears 
to be true forall ratios of expansion. If the speed is either 
lower or higher the condensation is increased. The figures 
on which this statement is based are given in detail, but 
we cannot go further into the question here. The effect 
of wire-drawing is very clearly shown, the demand for 
steam made by the engines increasing very slowly as the 
speed augments. Thus, at 55 miles per hour the cylinders 
will take little more than they demand at 45 miles an 
hour. Thus, “doubling the speed from 25 miles to 50 
miles only requires the cut-off to be reduced from 55 per 
cent. to 45 per cent., whereas if it were not for the wire- 
drawing action it might be expected that doubling the 
speed would necessitate the use of half the cut off.” 

The chapters devoted to boiler performance are exceed- 
ingly interesting, but they are in some respects marred 
by the fact that the engine was not running in the open 
air, so that the test-house conditions were not identical 
with those of actual practice; but we have nothing but 
praise for the thorough way in which the experiments 
were made. We would direct particular attention to 
Chapter XI., “The Front End,” which deals with what 
goes on in the smoke-box. No more elaborate present- 
ment of the theory and practice of the blast pipe and the 
chimney has ever been put into print. We do not agree 
with all that Professor Goss has to say; but that is 
simply because his experiments did not include blast 
pipe arrangements in use in this country. Nor can we 
give unqualified assent to the following statement :—“ It 
may be said with certainty that the exhaust jet acts 
upon the smoke-box gases (1) to induce motion in those 
portions which immediately surround it; and (2) to 
enfold and entrain the gases, which are thus made to 
mingle with the substance of the jet itself.” This is 
true, but it is not, we think, the whole truth. Indeed, in 
a way, Professor Goss indirectly admits this, for he 
writes :—“It is clear that any design of nozzle which 
will serve to sub-divide the steam, or to spread it so as 
to increase its cross-section, will assist the jet in its 
effort to entrain the gases, but it is not clear that there 
is any gain to be realised by such a result.” Experiments 
were made by lifting the slide valves off their seat, and 
blocking the engine, to ascertain the difference, if any, 
between a steady “ blow through” and the intermittent 
“ puff” of cylinders. The result was about the same, 
the draught depending on the amount of steam sent up 
the chimney more than on any other factor. 

Limits of space drive us to a conclusion. Finally, we 
must refer our readers particularly to Chapter XIX. on 
Machine Friction. It is a revelation of the extraordinary 
difficulties that were experienced in getting accurate 
results on the Purdue testing plant. It was by no means 
easy to keep the engine wheels precisely over the carry- 
ing wheels centres. If they were right to start with the 
engine frames cold, they were wrong when the metal 
expanded, and soon. The story told by Professor Goss 
of what he did, what was done, and his final result is 
extremely interesting. 

We congratulate the author on his style and his method 
of putting his facts and figures together. We feel that 
we have given but an inadequate idea of the value of his 
book-—a value in no way shown more clearly than by its 
simplicity of statement. 
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| and gives four forward speeds and a reverse. Although 

COMMERCIAL — VEHICLE EXHIBITION. | placed below the floor boards at the foot of the steering 
o I. | column, it is easy of access. The method of control is a 

Tue first International Exhibition of Commercial Motor | combination of series parallel and field, giving a wide 
Vehicles and Motor Boats, held under the auspices of the | range of speed. The series speeds, which are the two 
Society of Motor Manufacturers and Traders, was opened | lowest, give a suitable differential action, while it is 
at Olympia on Thursday, March 7th, and will remain | claimed that when the controller is in parallel a torque is 
open till to-morrow—Saturday. It will be remembered | produced inversely proportional to the speed of each road 
that this Society last year decided, on account of the | wheel. The engine is controlled by the usual ignition and 
great demand for space at its previous exhibitions, to throttle levers on the steering wheel, supplemented by a 



























































Fig. 1-SIDE ELEVATION OF STEVEN'S PETROL-ELECTRIC CHASSIS 


divide the commercial and pleasure sides of automobilism | single pedal. A slight movement of the pedal throttles 
and give to each its own show. The decision was wise, | the supply of gas, and breaks the electrical circuit before 
and we think, on the whole, has been justified by the | the brakes are applied. The system, however, does not 
success of the separate exhibitions. At Olympia there | provide electric brakes, while it adds materially to 
are nearly 250 exhibitors, including most of the builders | the weight of the vehicle, the chassis shown at Olympia 
of the latest types of vehicles and the best known systems | weighing, we are informed, 3 tons 10 cwt. The gene- 
of power generation, with one or two notable exceptions. 
There are heavy steam wagons, steam and petrol omni- 
buses, light electric cars, and commercial travellers’ 
sample carriers. 

Quite a feature of the show is formed by the several 
exhibits of combined petrol-electric systems, of which 
much has been heard recently. It is noteworthy that in 
each of these cases continuous current apparatus is used. 
The motor omnibus chassis shown by Messrs. Greenwood 
and Batley has a 35 horse-power petrol motor coupled 
direct to an electric generator supplying continuous 
current to a double armature electric motor, and the 
latter drives a live rear axle by worm gearing without 
necessitating the employment of differential gear. The 
speed of the vehicle is regulated by an electric controller 
using no external resistance, and as there is no mechanical 
connection from the engine to the road wheels, no clutch 
is necessary. About the engine there are no special 
features. The generator is of the protected four-pole 
compound wound type, and is connected to the 
engine crank shaft by a short_ flexible coupling, a 
precaution necessary to compensate any distortion of 
the frame. The commutator is at the front end, 
directly beneath the floor boards, and the rear end of 
the casing is open to keep the generator cool. The 
motor is of the protected four-pole series wound pattern, 
having two distinct armatures within the same yoke. It 
is carried on trunnions, and connected to the rear live 
axle by a large central radius tube, so that although the 
weight of the motor is carried on the frame of the 
omnibus, it is free to swivel about its transverse and 
longitudinal axes... This arrangement allows of the perfect 
alignment of the armatures and worm shafts. The pro- | 
peller shafts between the armatures and worm shafts have 
flexible couplings, and the whole is encased in sheet 
steel tubes. There aré two separate worm gears driven 


rator accounts for 6 cwt., and the motor somewhat less. 
The brushes are arranged at 45 deg. 

Another petrol electric system is shown by the firm of 
W. A. Stevens, Limited, Maidstone. In this case the 
continuous-current dynamo has a compound wound arma- 
ture, with two commutators, and generates constant 
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Fig. 2—DIAGRAM OF STEVEN’S PETROL-ELECTRIC SYSTEM 


by the. two armatures, and the worms run below their | watts, the voltage varying inversely with the amperage 
pinions, and so are always well lubricated. The worm | demanded by the electric motor. It is ventilated by 
wheels are of manganese bronze bolted to flanges on | means of a fan at the end farthest from the engine. The 
internal driving shafts which have jaw couplings en- leads from the dynamo are carried through variable 
gaging direct with the road wheels. The electric con- | resistance switches to the controller, and thence to a 
troller is operated by a handle below the steering wheel, | series-wound motor. The latter drives the live rear axle 


by means of acardan shaft and gearing. The petrol 
engine drives the dynamo through a flexible coupling. A 
special form of controller is a feature of this system. It 
is designed for two forward speeds and a reverse, and ig of 
the dua! pattern, with the bars arranged in two concen- 
tric circles mounted on an insulating base. Four insu. 
lated metallic brushes, supported by the four arms of the 
switch carrier, serve to connect the various segments of 
the inner and outer circles. The control of the vehicle 
is effected partly electrically and partly mechanically, as wil] 
be gathered from the accompanying diagrams, Figs. 1 and2 
in which B B is the dynamo armature winding ; E, motor 
armature ; F', motor field windings ; G Gy, variable resist. 
ances; H Hy), resistance switches; I, foot pedal ; J, con- 
necting-rod ; K, change speed lever ; L, catch plate; A, 
solenoid ; D, plunger ; O, locking arm ; P, throttle ; qr /, 
insulated metallic brushes; U,four-armed switch carricr : 
V, centre pin; W, control lever spring; X, foot pedal 
spring; Y, locking nut to throttle; Z, governor control 
lever; 123456, dynamo circuits contact bars; 74 9 
11 13, motor circuit contact bars; 10 12, dead bars, 
The solenoid A is excited by a shunt circuit from the 
dynamo terminals, the tendency of the plunger D to 
close the throttle P increasing with the dynamo voltage. 
This action of the solenoid is opposed by the spring \V, 
the tension of which can be varied by the governor con- 
trol lever Z on the steering column, so that with the in- 
creased tension of the spring a greater electromoti\c 
force will be required from the dynamo to enable the 
solenoid to close the throttle. So long as the volts ger 

rated by the dynamo are not sufficient to overcome tlic 
tension of the spring W, the throttle will remain wide 
open and the engine will run at its full speed. With the 
rise of voltage due to the reduction of the demand of the 
electric motor for current, the pull of the solenoid wil! 
overcome the tension of the spring and close the throttle. 
On the foot pedal being depressed, tension is put on 
the spring X, acting in the same direction as the sole 
noid, effecting thereby the regulation of the govern- 
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Fig. 3—DIAGRAM OF SAURER AIR BRAKE SYSTEM 


,ing electromotive force, and, in consequence, the 
| engine speed. It should be mentioned that the throttle 
is prevented from entirely closing and stopping the 
| engine by the adjustable locking-nut Y. The engine 
| being started, the dynamo excites, but as no am- 
| peres are demanded by the motor, and the dynamo 
is wound to give constant watts at varying volt- 
| ages, the electromotive force rises to 100 volts at a very 
| low speed, at which speed the engine governor comes 
into action. On putting on the electrical load the volts 
fall on the increase of current demanded, and the throttle 
opens immediately as a result. The speed of the engine 
| will thus vary with the power required by the car, but 
| not necessarily with the car speed. The speed of the 
| vehicle is governed from either the steering column or 
| the foot pedal. It is claimed that in the Stevens system 
| the combined efficiency of the dynamo and motor at all 
| ordinary speeds exceeds 72 per cent. 
| Amongst the vehicles propelled direct by internal 
combustion engines there are some highly interesting 
| exhibits, and the mechanical and constructional features 
| indicate the marked progress which the designers of the 
petrol motor omnibus have made in the last twelve 
months. The omnibus chassis exhibited by Milnes- 
Daimler, Limited, must be alluded to as an example of 
| good design and high-class workmanship; and the motor 
omnibus shown by the Ryknield Motor Company has 
several good features, including a 40 horse-power four- 
cylinder engine (54in. by 6in.), and a single-lever control. 
In the latter, by the movement of a lever mounted in the 
centre of the steering wheel, both the throttle and the 
advance spark mechanism can be altered to give any 
combination of positions, such as throttle open and spark 
| advanced, or throttle opened and spark retarded, and so 
on. There is also an adjustable steering pillar, by which 
wear of the screw can be taken up. The improved 
feature consists of a divided steering nut working on a 
| triple-threaded screw. The two halves of the nut can 
| be forced apart by means of an adjusting screw, so that 
| they grip the thread at top and bottom respectively. A 
| triangular underframe and spring drive arrangement 
prevent the driving pinions bemg thrown out of 
| alignment with the gear rings on the road wheels, as 
might otherwise be caused by springing and twisting of 
the main frame. Positive and automatic lubrication of 
the engine bearings is provided, oil being forced by a 
pump mounted in a well at the bottom of the crank 
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chamber through sight feeds on the dashboard direct to | that the power is elastically transmitted through them 


the bearings, whence it drains through a filter back into | to the rear axle. 


the oil well. 


An omnibus constructed by this company has been | forward end to the engine. 


The gear box contains three parallel 
| shafts. The central is the main shaft, coupled at its 
The other two are the 


The steam circulates in the shell, and the feed-water in 
the small tubes. On leaving the feed-heaters the steam 
| is carried to the condenser at the back of the vehicle. 
This is of large capacity, serving for the purpose of 





running very successfully for some time in London with | counter-shaft—carrying the gear wheels, which engage | expansion, and owing to its air-cooled surface brings 
a petrol consumption of 6} miles per gallon, and a con- | with the corresponding wheels on the main shaft—and 
sumption of lubricating oil equal to 1 gallon per 218 miles. | the cam shaft, which is rotated from the driver’s seat. 
The engine has no governor, the speed being controlled | This cam shaft has formed upon it three cams, which, by 


by an automatic valve in the mixture pipe. 


| means of ingenious lever mechanism, throw into gear the 


down the temperature of the steam. From the condenser 
the steam reaches the multitubular fin radiator placed in 
| the front part of the chassis, where it is reduced to the 
| state of water and returned to the tank. The oil pump 


“The Hallford motor omnibus chassis built by Messrs. | dog clutches on the central shaft to engage the various | has two feed branches, one for the steam chamber of the 
J. and E. Hall, Limited, Dartford, under the Saurer | trains of gear wheels. 
patents, is one of the most interesting and instructive 


vehicles shown. One of the chief characteristics of this | 2, Coleman-street, London, has an interesting stand on | 
exhibit is the method of converting the engine into an | which the. 30-40 horse-power steam omnibus: is shown, | 
The method on | together with a van intended for use by the Emigration 


air-brake—a commendable feature. 


The Darracq Serpollet Omnibus Company,. Limited, 

















Fig. 4—PLAN OF DARRACQ-SERPOLLET STEAM CHASSIS 


which this apparatus’acts will be understood by referring 
to the diagram, Fig. 8. The fundamental principle 
consists in the regulation of the periods of opening 
of the exhaust valves in relation to the angular position 
of the crank shaft, while cutting off at the same time 
the admission of gas, and giving the air a free 
passage through the carburetter. At the lower end 
of the steering column is a double spiral cam, which 
is rotated by a steel spindle contained within the 
steering column, its motion being controlled by the lever 
on top of the wheel. In the grooves forming the two 
ends of the spiral cam are rollers, which actuate two 
independent levers. The upper of these levers is con- 
nected directly with the throttle valve, and the lower one 
converts the engine into an air compressor in the follow- 
ing manner :—The exhaust cam shaft E C is driven from 
the timing wheel T by means of the sliding sleeve §, in 
one end of which is a straight feather F engaging with 
the timing wheel. At the other end of the sleeve a spiral 


key SK works in a corresponding groove formed in a | 


recess in the end of the cam shaft. Now, the longi- 
tudinal motion of the sleeve through the timing wheel 
causes the cam shaft E C partially to rotate, so that the 
relative position of the cams operating the valves and 
the crank shaft is changed. The action of the apparatus 
is, therefore, as follows:—When the controlling handle 
above the steering wheel is in its central position the levers 
are in the same relative positions as shown, and the cam 
shaft is in its proper position for the normal running of 
the engine. 
right through about 120 deg. the throttle valve is opened 
to its fullest extent by the action of the upper groove of 
the spiral cam, the roller in the lower groove remaining 
stationary. When itis desired to convert the engine into 
a brake, the movement of the handle 120 deg. to the leit 
causes the cam shaft to be turned backwards relatively 
to the crank shaft, and the carburetter remains shut off. 
When the extreme position has been reached the action 
of the exhaust cam shaft is to open the valves during 
what would be normally the firing stroke, and to close 
them during the normal exhaust period. In this manner 
it is obvious that the engine will work as an air com- 
pressor, drawing in air and compressing it at every 
stroke. A very powerful braking action is thus assured, 
quite independent of the hand and foot brakes, with less 
wear and tear and less liability to side-slipping on greasy 
roads, 

The Brush 35 horse-power petrol omnibus is shown on 
the stand of the British Automobile Development Company, 
Limited, Belvedere-road, London. The special features 
of this chassis are the substitution of hornblocks and 
guides for radius rods, saving the road springs from 
lateral play; the spring suspension of the live axle, and 
the position of the driver’s seat. The engine has four 
cylinders cast separately, and with valves all one side. 
There are five main bearings for the crank shaft, and 
inspection covers are provided for easy access to the 
crank chamber. Forced lubrication under a pressure of 
15 lb. is provided for the main bearings. A double-deck 
omnibus is shown, of which the body is entirely built of 
steel. 


By rotating the controlling handle to the | 


Several noteworthy ideas are incorporated in the | 


chassis exhibited by Commercial Cars, Limited, Luton, | 
including an interrupted buffer drive, the invention of | 


Mr. C. M. Linley, the object being to obviate the trans- 
mission of jars from the road wheels to the motor 
mechanism. The introduction of this buffer drive also 
overcomes the chief defect that has hitherto shown 


itself in connection with dog clutches in the change | 
allows | 


speed gear box. In fact, this interruption 
the dogs time to jump into engagement with each 
other without noise and without shock. It con- 
sists of a series of rubber buffers firmly gripped in 


channel-shaped radial arms which are secured to the | 


shafts of the two gear boxes respectively. The arms are 
not connected mechanically, but lie in the same plane, so 


a 
Department of the Canadian Government as a demonstra- 
tion vehicle. We give in Fig. 4 an illustration of the chassis 


of the steam omnibus, which for simplicity and weight will | 


compare favourably with the vehicles propelled by the 
internal combustion engine. 
centre of the chassis, has two double-acting cylinders, 
23in. by 4Zin. These are separated from the gear case 
containing the semectiogzell and distributing parts by 
jem slide closing the cylindrical guides of the piston- 
rods. 


spur wheels, geared in the ratio of two to three. The 
chain pinions are mounted on shafts supported by 
bearings fixed to the side frames, and these shafts are 
connected by cardan joints to the first-motion shaft, so 
allowing for any spring or deformation of the frame. 
The valves, of the mushroom type, are placed on topof the 
engine. The steam generator is of the well-known Serpollet 
tubular pattern, and has 75 square feet of heating surface. 
The tubes are of Swedish steel—with the exception of the 
bottom one, which is of nickel steel—and all joints are 
outside of the boiler casing. The burner consists of a 
coil of steel tubing for vaporising the paraffin, a central 
body containing a filter and receiving the paraffin vapour 
for distribution to the branches carrying the burner 
nipples, and ‘finally of nickel steel chambers in which the 
flame is formed. 
compared with earlier forms, and is easily removable by 


The engine, placed in the | 


| travel up a gradient of 1 in 7 with ease. 
The engine casing also contains the differential | 
| gear connected with the crank shaft by means of two 


| the densest of traffic or up the steepest inclines. 


It has been lightened considerably | 


| engine, and the other for the steam inlet to the donkey 
| engine. The oil pumped varies in direct proportion with 
| the speed of the main engine. A special oil called 
“ Speedoline ” is used for lubricating the engine, and a 
half gallon is said to be sufficient for a run of 100 miles. 

Steam wagons are shown by Alley and MacLellan, 
Limited ; Jesse Ellis and Co., Limited, Maidstone ; Lanca- 
shire Steam Motor Company, Limited, Leyland ; Mann’s 
Patent Steam Wagon Company, Limited; Robey and 
Co., Limited; St. Pancras Ironwork Company, Limited ; 
| W. Stewart and Co., Limited ; Sidney Straker and Squire, 

| Limited; Tasker and Sons, Limited; Wallis and 
| Steevens, Limited; and the Yorkshire Patent Steam 
| Wagon Company, Limited. With the exception of the 
| Yorkshire Company’s wagon and the 2-ton steam wagon 
| shown by Messrs. Ellis, the whole of these are familiar to 
| readers of Toe ENGINEER. In the 6-ton wagon made by 
the last-named firm a change has been made from the 
| horizontal to the vertical type of compound engine. This 
| has cylinders 44in. and 74in. by 7}in., and is capable of 

giving 30 horse-power at a speed of 410 revolutions per 
minute with steam at 175]b. pressure. The engine has 
link motion reversing gear, and is placed at the back of 
the driver, whence it can be easily removed, while all 
the working parts are enclosed and run in an oil bath. 
The casing is fitted with covers, which are easily remov- 
able. Motion is transmitted by a pair of spur cast steel 
gear wheels to corresponding wheels on an intermediate 
shaft, from which it is in turn transmitted to a sprocket 
wheel and differential gear on the live hind axle by a long 
chain. The boiler is of this firm’s well-known horizontal 
double-ended type. 

The illustration—Fig. 5—shows the 2-ton compound 
steam wagon built by Jesse Ellis and Co., Limited, Maid- 
stone. In the design of this vehicle the special require- 
ments of a certain class of user to whom speed is of more 
importance than weight-carrying power have been con- 
sidered. The van is designed to carry a load of two tons 
at a maximum speed of over 10 miles per hour, and will 

The change- 
speed gear of the epicycloidal type gives three speeds 
forward and reverse, viz., 10°7, 6, and 2°8 miles per hour, 
and the facility of changing from one speed to another 
whilst in motion enables the driver to handle the ~~ - 

e 
engine is of the horizontal compound reversing type 
developing 25 indicated horse-power, working in a light 
dust-proof and oil-tight casing, thus ensuring perfect 
lubrication to all working parts, and is fitted with a lid 
on top and hand holes at the sides for inspection and 
adjustment. All bearings are of phosphor bronze and 
have long surfaces. The boiler is of vertieal fire-tube 
type, fired from the top through central tube, made to 
burn gas coke or coal. It is constructed to work at 
200 lb. steam pressure. 

On the stand of the Kirkstall Forge Company, Leeds, 
two important inventions are shown. The first is Butler’s 
axle for motor vehicles, the chief feature of which is the 
employment of two steel channels placed back to back a 





| 














Fig. 5—ELLIS’S TWO-TON STEAM WAGON 


means of a sliding tray, which is closed to prevent the | 
flame being blown out by wind. The donkey engine has 
a double-acting steam cylinder working two pumps—one 
for water and one for paraffin. The ratio of the pumps | 
is such that one volume of paraffin is delivered to ten 


| volumes of water, but these proportions are capable of 





variation between certain limits. The speed of the | 
donkey engine is regulated by a needle valve controlled 
by a lever on the right-hand side of the steering 
column. A hand-operated water pump is also pro- 
vided, with a detachable lever for starting the donkey | 
engine. The exhaust steam from the engine passes | 
direct into tubular feed-heaters. These comprise | 
a cylindrical shell containing tubes of small diameter. | 


| little distance apart, and riveted on to a specially-formed 
| central wing, which is stamped solid with the barrel or 


fork end of an axletree. As this central wing is formed 
with lips which fit above and below the channels on either 
side, there results a spliced joint of what becomes thereby 
an H section axle between the barrels. It is claimed that 
by caulking the lips of the central wings on to the 
channels all vibrating stresses are removed from the rivets. 
The steel employed has a tensile strength of 40 tons per 


| square inch, an elastic limit of 27 tons per square inch, 


elongation 30 per cent., and contraction of area 55 per 
cent. This type of axle seems a great improvement upon 
the older form of tubular axle with fork ends shrunk on. 
The other novelty on this stand is Butler’s reciprocating 
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hub, which, it is claimed, provides a better method of 
lubrication than is obtained with hubs having no lateral 
play. The movement laterally is controlled by a plunger 
and helical springs in an ingenious manner. 

In addition to petrol omnibuses, one and two-ton delivery 
vans, and a steam wagon, the firm of Sidney Straker and 
Squire, Limited, show a 30 horse-power petrol-electric 
omnibus chassis; the different gradations correspond- 
ing to the change speed being obtained by an automati- 
cally varied voltage and ampérage given out by the 
generator, which is coupled direct to the engine. This 
enables the starting from rest to be effected under 
favourable conditions—that is to say, the current supply 
to the motors is then of a high ampérage and a low 
voltage. As the speed of the vehicle increases, the 
ampérage diminishes, and the voltage increases until the 
maximum speed of the vehicle has been obtained. The 
consequence is that the acceleration is rapid. In order 
to secure rigid alignment the dynamo frame is bolted to 
an extension of the engine crank chamber case, the whole 
forming a compact unit. Two motors are provided, each 
driving a road wheel independently, no differential gear 
being required., The motors are arranged to be suspended 
one on either side of the chassis, being supported from 
the main frame, and the mosor ft of each carries a 
hardened steel worm meshing with a worm wheel mounted 
on the inside end of a second motion shaft. To the out- 
side end of this shaft is fixed a chain pinion driving the 
road wheel by means ofa silent chain. There are thus 
two second motion shafts, each driving one road wheel, 
and eliminating the necessity for differential gear. The 
second motion shafts, together with the worm and wheel 
gears, run in oil-tight cast steel casings, and are mounted 
on ball bearings throughout. The electrical equipment 
is provided by the British Thomson-Houston Company. 

A praiseworthy endeavour to provide a simple, light, 
and inexpensive delivery van or traveller’s brougham is 
made by Sturmey Motors, Limited, Lotis Works, 
Coventry. This company has adopted as the propelling 
agent for these little vehicles a single-cylinder 8 horse- 
power Parsons engine, which uses kerosene as fuel. Most 
of our readers are already acquainted with this engine, 
but the chief features may be briefly recapitulated. The 
induction and exhaust valves are concentric and controlled 
by a single spring. The fuel, on passing into the inlet 
valve, impinges upon the surface of the hot exhaust valve, 
by contact with which it is vaporised and passed directly 
into the combustion chamber, where it is ignited before 
it has time to cool or deposit. Inthe Parsons vans and 
brougham this engine drives by means of a cardan shaft 
on to a two-speed and reverse epicyclic gear contained in 
an oil-bath casing, forming an integral part with the axle 
casing and dispensing with the use of a torque rod. The 
top half of this combined casing is detachable, disclosing 
all parts of the gear, which can be then readily dis- 
mounted. The axle is a live one, of the “ floating” 
variety, the wheels being mounted on the axle casing, 
which takes the weight of the car and load. The clutch 
is a metal-to-metal cone, combined with the gear, and 
running in the same oil bath. The control is simple, 
consisting of three foot levers, pressure upon either of 
which puts either high or low speed or reverse gear into 
operation, and the removal of the feet from the levers 
automatically disconnects the clutch. 

Although the marine section of the Exhibition is fairly 
representative of the motor boat industry, there are few 
new features or improvements to be noted. One of the 
most attractive stands is that of John I. Thornycroft and 
Co., Limited. This firm is represented by a motor launch, 
Veradaise II., 25ft. long by 5ft. 6in. by 18in. draught, and 
is propelled by a single-cylinder 6 horse-power petrol 
engine with reversing gear and Thornycroft propeller. 
There is also shown a 100 brake horse-power four-cylinder 
engine, Sin. diameter by 8in. stroke extended, for using 
petrol or paraffin as fuel. Motors of this type are now 
meeting with acceptance in marine circles for the pro- 
pulsion of large cruising launches and yachts. In 
arranging the carburetter for two kinds of fuel a two-way 
cock is provided, so that when running on petrol the 
vapour from the carburetter can pass directly into 
the mixture pipe, and thence to the cylinder. When 
paraffin is brought into use while the engine is running, 
however, the oil goes into a vaporiser, which is heated by 
the exhaust gases. 

Messrs. Linton Hope and Co., Adam-street, Strand, 
London, show the Dan engine, which is designed to use 
parafiin only, and has been extensively adopted on fishing 
vessels. It has the advantage of simplicity. The fuel is 
pumped into a heated chamber connected to the cylinder, 
but remote from the air and exhaust valves which control 
the admission and expulsion of the main charge. The oil 
is thus converted into a vapour without “ cracking ” and 
without causing a deposit to form upon the walls of the 
chamber. The vapour is not mixed with air upon its 
admission, but remains inexplosive until the following 
compression stroke. The makers have found that greater 
economy and more power is obtainable when the oil is 
injected into the vaporiser during the time the cylinder 
is discharging the burnt products from its previous 
charge through the exhaust valve than during the 
charging stroke. 

Another paraffin motor is the “ Kromhout,” shown by 
Perman and Co., Limited, 29a, Charing Cross-road, 
London. The most conspicuous feature of this engine is 
that no carburetter or gas generator as usually under- 
stood is required. The oil is split up by passing through 
minute holes in & vaporiser seated directly under the 
induction valve, whence it can be easily removed for 
cleaning. To start the motor a small quantity of petrol is 
used; when this is consumed the vaporiser is hot enough 
to run the engine on paraffin. The paraffin is forced into 
the cylinder by means of a small plunger pump driven off 
an excentric on the two-to-one shaft. The exhaust valve 
is lifted by an excentric rod and slide piece driven by an 
excentric on the two-to-one shaft, and the small pendulum 
governor is arranged so that it is actuated by the same 
excentric motion. The governor is designed on the hit- 





and-miss system, and when it comes into action the slide 
piece ceases to lift the exhaust valve, and at the same 
time the fuel feed pump ceases to act. The governor is 
so constructed that when out of action the exhaust valve 
is lifted at every second revolution of the motor by the 
excentric. On the control lever being put in the neutral 
position, thus relieving the motor of its load, the force of 
gravitation on the pendulum weight of the governor over- 
comes the lifting effort of the governor spring, and the 
connecting piece between the excentric rod and the 
exhaust valve then misses the slide piece which operates 
the exhaust valve and the fuel feed pump. Therefore, 
until the speed of the motor slows down sufficiently for 
the governor spring to overcome the weight on the 
pendulum, the exhaust valve does not open and the fuel 
feed pump does not work. 

There is a fairly representative display of machine 
tools. The exhibits are largely confined to those tools 
which are suitable for the motor car industry. C. W. 
Burton Griffiths and Co., Ludgate-square, London, 
show amongst other machines a 2lin. swing Gisholt 
combination turret lathe, a 24in. Davis turret lathe, a 
triple-action semi-automatic chucking lathe, a Whiton 
gear cutter, and other tools. Alfred Herbert, Limited, 
Coventry, shows in oreration a hexagon turret lathe 
driven by an 8 horse-power electric motor. It is shown 
making lin. hexagon-headed screws 12in. long. There 
are also on this stand capstan and combination turret 
lathes, a valve-grinding machine, and the Ducommun 
bevel-gear generating machine. Ludwig Loewe and Co., 
Limited, Farringdon-road, London, show several kinds of 
milling machines, a 10in. by 50in. plain cylindrical 
grinder, a Tindel-Albrecht crank shaft lathe and a Rumpf 
screw-cutting lathe. Selig, Sonnenthal and Co., Queen 
Victoria-street, London, show a new continuous spiral oil- 
grooving machine, a 30in. boring and turning mill, 
drilling machines, lathes, slotting, and shaping machines. 








THE FACTOR OF SAFETY.* 
By J. P. E. C. Stromeyer, M. Inst. C.E. 
(Concluded from page 248. ) 


WE seem to be content to lump together our ignorance of 
physical results and our discouragement of mathematical inquiry, 
and to call this want of knowledge the ‘‘ factor of safety,” and yet 
the subject of compound stresses is a very interesting one. Take, 
for instance, the process of drawing wire. While passing through 
the draw hole, the metal is subjected to a pull in one direction 
and a compression on its circumference, which is the same stress 
as that produced by two cross compressions, and has been culled 
negative drum tension or strangling stress. If one were to make 
oneself a mental picture of the stresses in such a wire, one would 
find that the longitudinal tension falls off to nothing at the back 
end of the conical hole, and that it is strongest at the front end, so 
that there isat the back end a negative drum tension or strangling 
stress, and at the front end of the hole the stress in the wire is 
what I have called a draw stress, which consists of two compres- 
sions and one tension, all acting at right angies to each other. 
Now, in order that the wire shall reduce its diameter. its material 
must be so cunstituted that it is weak under the conditions which 
it finds in the die hole, that it readily gives way under a pure 
strangling stress, and also that in its compressed and elongated 
condition, when it nears the exit, it must be weak and give way 
under the draw stress which it finds there, but having emerged 
from the hole, and being freed from circumferential pressure, 
the material must now have the power of thoroughly withstand- 
ing the remaining one of three stresses, the simple tension. Brass, 
wrought iron, and wrought steel possess these qualities, and can be 
drawn ; other metals, especially cast ones, are of a different nature ; 
instead of being weaker under the compound draw stress than 
under the simple tension stress, they are stronger, and they would 
rather tear, due to the pull, than contract under the circumferential 
pressure or under the draw stress. A related behaviour has 
recently been noted with cement, which becomes plastic under an 
imperfect hydrostatic pressure and flows. 

Now, from a constructor’s point of view, it is of importance to 
know which material is best suited to resist either the one set of 
stzesses or the other. For instance, if a shaft be shrunk into a 
hole, and if under working conditions a longitudinal pull be 
applied, the shaft might draw out if made of a material like mild 
steel, which is weak under a draw stress, If made of cast metal, 
one would expect the projecting rod to tear rather than to see it 
draw out of its socket, where the cross pressure imparts to it 
extra strength. But our knowledge of the behaviour of metals 
under this compound draw stress is slight. We content ourselves 
to treat it as being a simple tension, and guard against failures 
by grasping at a large factor of safety. 

The reverse of this draw stress is most conveniently illustrated 
as occurring in the inside of a thick walled spherical shell. There 
one has two circumferential tensions acting at right angles and 
forming adrum tension, which c»mbine with a radial compression 
stress, equal at the inner surface to the internal hydrostatic 
pressure, and form what I have called a bomb stress. [ know of 
no experiments which tells one what happens under these con- 
ditions. One material may be so constituted that it is weaker 
under a bomb stress than under a drum tension, then the inner 
surface will give way ; another may be weakest under a drum 
tension, and then the fracture will start at the outside of the shell. 
Assuming that the one set of qualities is possessed by cast iron, 
and the other by gun-metal, then an etperiment made with a gun- 
metal] shell would be perfectly misleading as regards the behaviour 
of a cast iron shell, and vice vers4, and here, again, we would have 
to shelter ourselves behind the factor of safety. 

It might seem as if these were almost hypothetical cases, not 
likely to be met with in practice, but I should like to ask, What 
do we know about the stresses in the fillets of crank shafts, and 
near the collars of thrust shafts, and who has given a numerical 
demonstration of the necessity of having fillets even in tensile test 
pieces? Take, for instance, a shaft of 12in. diameter with thrust 
collars of 18in. diameter. Here, if the twisting produces a shear- 
ing stress of, say, five tons in the outer fibres of the shaft, this will 
be reduced to 1-5 tons at the circumference of the collars, and to 
one ton at 12in. diameter under the collars. Now, a change of 
shear from five tons to one ton can only be brought about by cross 
shearing stress, and when the two sets are combined, as they 
would be in the fillets, one finds that the local stresses are either 
positive or negative draw stresses. Take also the case of a bolt 
with a large head subjected toa severe longitudinal pull. The 
bolt stretches longitudinally and contracts radially. The bolt head 
contracts longitudinally, and necessarily expands radially. In the 
lower part of the prolongation of the bolt shaft into the head 
there must, therefore, be a longitudinal and a circumferential pull 
as well as a severe shear. This may be a bomb stress, and, at any 
rate, the fracture is cup-shaped. 

It is needless to deal with the two remaining compound stresses, 
positive and negative hydrostatic pressure, for the latter at least 
is met with in practice, perhaps, only in ingots which have been 
cooled too fast. But even with regard to this stress, it would be 
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of some advantage to know what effect it has on various materials 
for it appears that solid steel gun forgings sometimes crack inter. 
nally with loud reports when they are cold. 

I would not be at all surprised if the most unexpected results 
were obtained should inquiries be extended into these various 
stresses. Thus, water and mercury are materials which thoroughly 
resist the three compression stress, a compound which is known 
as hydrostatic pressure, and, strange to say, as I was able to assure 
myself recently, these fluids are also able to resist a negative fluid 
pressure, which consists of three tensions acting at right angles; 
on the other hand, these fluids can resist none of the other seven 
stresses, neither simple tension nor compression, nor shear, draw 
stress, drum tension, &c. 

Another point about which engineers are hardly likely, amongst 
themselves, to deay their want of knowledge is the nature of 
shocks and vibrations, and their effects on different materials, for, 
in spite of Wéhler’s example, experiments on the fatigue resisting 
power of materials are not conclusive test as to suitability for 
certain purposes, and recently shock and hammer tests have grown 
in favour for this purpose, but being yet in their infancy, are jot 
generally accepted. 

Experiments should, in my opinion, be directed towards ascur- 
taining how materials behave under the various simple and 
compound stresses, and then new departures in desigas wil! |,e 
possible. 

In connection with the introduction of a new class of tests, it 
may be well briefly to review the 0 of tests io general, an: 
the process by which they are evolved. It has already been men- 
tioned that mild steel ships, when built after the pattern of iron 
ones, were somewhat weak if the scantlings were Faas by about 
10 per cent., yet the tenacity of mild steel was certainly 25 por 
cent. greater than iron, and its ductility, judged either by clonga 
tion, by contraction, or by bending, was infinitely superior to that 
of iron. Yet even now mysterious failures occur with plates 
which have stood, and will stand, all the required mechanical 
tests. Engineers, who have what might be called an armchair 
experience of mild steel, may sometimes be heard to argue that, 
as nobody dreams of stretching finished structures until they 
elongate only 5 per cent., there is no need to insist that the test 
pieces shall show an elongation of 20 per cent., and also that as 
nobody dreams of heating structures to redness, and plunging 
them into cold water, there is no need to insist on the rejection of 
samples which will not stand the temper-bending tests. They 
quite forget that all tests are merely quality tests, just as chemical 
analysis and fracture views are also mere quality tests. Mild 
steel was not evolved to suit tests, but was invented when the 
tensile testing machines in this country could be counted on the 
fingers of one’s hand, and all attempts to dictate improvements 
have been failures. Mild steel is to all intents and purposes the 
same material which it was when first invented. 

Open-hearth mild steel was soon found to be eminently suitable 
for ships, bridge, and boiler work ; but it had to be very carefully 
distinguished from the harder quality steels, which were turned 
out by the Bessemer process. Then a few expert commissions 
made all sorts of tests with iron and both steels. To view the 
fracture, as with iron, was found to be of no use, for the milder 
qualities of steel did not break, and some hard qualities had as 
silky a fracture as the milder ones. The fractures of nicked 
samples were no better guide. The radius to which samples would 
bend was no guide, for the best qualities would bend double even 
if hard, and especially if annealed. However, a marked differen 
tiation was at once noticed when the samples were heated to red- 
ness and cooled in water before bending. Then such of the hard 
steels as had given trouble in practice could at once be detected. 
No one, ef course, suggested that the failed plates had been 
hardened, but the discovery was made, and acted upon, that 
plates which could be hardened by heating and cooling in water 
might, in their natural condition, rip from end to end if riveted 
into a ship’s side. 

The tensile test was also found to differentiate the two materials, 
and a limit for ship’s plates of from 27 to 32 tons was fixed upon, 
not because this tenacity was required, but because this was the 
tenacity of the material which had proved itself to be reliable. 
The same is true as regards elongation. The lowest elonga 
tion noticeable with plates which had given satisfaction in practice 
was 16 per cent., an this limit was, therefore, adopted for ships’ 
plates ; 20 per cent. and even 25 per cent. is insisted on for boiler 
plates, and is easily obtained with ductile material. Steel for 
welding must also show a good elongation, yet good elongation is 
no proof of good welding qualities. 

If, in future, we should have to rely on Wihler’s tests, percussion 
tests, nicking tests, and others, it would be a wrong policy to let 
these tests be merely simple exaggerations of the conditions of 
stressing to which the materials will be subjected to in practice. 
One would have to find ont which materials had or had not 
behaved satisfactorily in practice, and one would then have to 
adopt the test which discriminates most markedly between the 
two qualities. Suitable tests for all conditions have not yet been 
devised, and for many purposes designers have still to rely on the 
name of the steel-producer, one firm turning out a material which 
may be the very best for one class of stresses and the worst for 
another, while another firm turns out a material which behaves 
entirely differently. Neither maker knows the true cause ;it may, 
perhaps, be connected with the casting temperature or subsequent 
manipulations. 

Our disinclination to go into the higher mathematics is not con- 
fined to compound stresses, but extends to blows both elastic and 
plastic. It was not until I inquired into the action of water 
hammers that any explanation seems to have been given for the 
assumed fact that the velocity of pressure waves and sound waves 
are the same ; but unless one could feel sure on this point, no de- 
pendence could be placed on the beautiful mathematical super- 
struc ures which have grown out of it, and practical experiments— 
which, it seems, do not harmonise with theory—have almost natur- 
ally been looked upon as oe mathematical deductions. 
Yet it is possible, and even probable, that the disagreements are 
due to errors of observation, or to the difficulty of taking into 
account such influences as elastic lag, &c., and I therefore think 
that it is very desirable, when dealing with live loads, not to con- 
tent oneself with treating them as being static, and then for want 
of knowledge increasing the factor of safety, but that one should 
carry out as fully as possible estimates into the actual stresses 
which occur, and if, as I believe will be found to be the case, these 
stresses are shown to be very much higher than supposed, the 
question will soon force itself upon the investigators as to whether, 
where the actual stresses are known, smaller factors of safety than 
those in use might not be adopted, and also whether forces which 
act for very short periods of time, have a less injurious effect than 
statical ones of the same intensity In the latter case the accepted 
dogma that a higher factor of safety must be employed with live 
loads than with static ones would be reversed. The necessity for 
closely studying the subject ought to be present to the mind of 
every one who has watched the performances of a locomotive or 
railway carriage travelling on steel rails, and has compared its 
behaviour with that of a motor car travelling at the same speed 
over rough roads, ‘The essential difference in the two sets of 
vehicles is that in the one case the elastic medium, the tire, is 
touching the road ; in the other case the carriage spring is sepa- 
rated from the road by a wheel, which is not only massive, but 
also of the most rigid construction. The india-rubber of the tire, 
which at any instant has to adapt itself to the inequalities of the 
road, is about 8 cubic inches, and weighs, say, 21b. The driving 
wheel of a locomotive often weighs more than 26001b. Assume, 
now, that an irregularity on the road or on the rail, say, a 
strip of iron, causes either wheel to rise jin.. -per lin. 
forward motion, then if the wheel is travelling at the rate of 
60 miles an hour, the momentary vertical velocity is 11ft. per 
second, and the vis viva represented by this jump amounts 
to 4000 foot-pounds in the case of the locomotive wheel, and 
4 foot-pounds in the case of the motor tire. This vis vivu is 
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destructive energy, and must spend itself on the structure of 
the road and of the car, and any tendency to make wheels, and 
especially the rims of wheels, heavier and more rigid than they 
are at present, will always have to be followed up by increased 
strengths of the rails, and of those parts of locomotives which are 
liable to fracture from vibration. it is even possible that the past 

tendency to thicken tires after every railway accident due to a 

failure may have been a wrong one, and that increased safety 

might have been attained by making the wheels, and perhaps the 
rims, more elastic. 

In the case of an india-rubber tire the destructive energy is 
so slight that, as we know, no inconvenience is caused by running 
motor cars even on our very badly macadamised roads, and there 
can be no doubt that if the wind resistance were not the determin- 
ing factor, carriages with pneumatic tires could, without causing 
any severer vibrations, be run on rails at a thousand-fold higher 
velocity than locomotives. 

It will be seen that I have several times drifted inte the domain 
of mathematics, and IT have half a suspicion that some of my 
hearers may class that subject with religion and politics, and that 
| would do well to stop, but it seems to me that this is merely 
aaother attempt at hiding behind the factor of safety. Engineers 
too readily content themse!ves with using simple text-book formula, 
and safeguarding themselves for errors and omissions by factors of 
safety which are chosen the larger, the more unsafe they feel 
about a particular formula thoroughly representing any particular 
case, 

As an example, I will take a riveted joint across which a pull is 
being transmitted. At proof load the two plates may be assumed 
to stretch ;,'y5 of their length. If there are three rows of rivets, 
say, 2in. apart, and if each row of rivets were to transmit one- 
third of the load, then, beyond the first row the stretch would be 
,cye, and the adjoining plate, which carries the load of the first 
row of rivets, will stretch only x;'55 of its length. The difference 
of stretch of the plates between the two rows necessitates that the 
rivets in the inner row are not tilted or bent quite as much as 
those in the outer rows, and, therefore, they are not transmitting 
as great a load as these, so that the outer rivets are each carrying 
more than one-third of the load. This type of riveted joint is, 
therefore, not as strong as the ordinary calculations, which are 
quite correct for single and double-row rivets, would make it 
appear. In order to assure myself as to the importance of this 
matter, I made an estimate of the stresses in a three-rowed 
riveted joint of a nominal percentage of 85-3, and I found that the 
stress in the rivets of the outer rows was 5-92 tons against a mean 
value of five tons, and that, therefore, the correct percentage of 
this joint was only 74-1 per cent. If, as I believe, that is the 
true condition, then, of course, there is no need to go in for 
expensive treble riveting, for one can get better results—75 per 
cent.—with double riveting. 

Designers of lattice girders seem, as far as I can judge, to go 
one step further, for their joints have many rows of rivets, There 
may be some good practical reason for this form of joint, of which 
I am ignorant, but if it has been evolved from imperfect mathe- 
matical considerations, which assume that each rivet will carry the 
same load, then such complicated joints represent so much waste 
labour, material and money. Now, there isa serious difficulty in 
the way of determining whether the one or the other type of 
joints is the best, because before such joints can be destroyed the 
plastic limit will have been reached. 

I will take an extreme case of seven rows of rivets, then, 
adopting certain thicknesses, diameters, and pitches, it will be 
found that the cuter rivets carry one-fifth of the load, or 42 per 
cent. more than their assumed share, while the innermost rivets 
carry only one-eleventh of the load, or 37 per cent. less than their 
share. This is true only up to the limit of elasticity, and when 
the joint is on the point of fracturing, the conditions may have 
changed entirely. Ifthe rivets are weak as compared with the 
essay then they will all have been partly sheared, and will all 

year equal loads, say, 14 per cent., and one might, from such an 
experiment, jump to the wrong conclusion that this was true also 
under elastic conditions. If the rivets were strong and the plates 
very weak, then the plate would tear across the outer rivet holes, 
and this would prove nothing. If, however, certain intermediate 
proportions have been adopted it is evident that plastic deforina- 
tion between the two outer rows will take place in one of the 
plates but not in the other, and the outermost rivets will be 
sheared through first, and the other rivets will follow in rapid suc- 
cession. 

Here, then, we see that if in an experimental test of a joint we 
should wish to make the rivets appear strong the plates have to 
be made overwhelmingly thick ; if the plates are to appear strong 
the rivets have to be made thick ; but if a properly designed joint 
be tested the probability is that the rivets will appear relatively 
very much weaker than they are under their natural elastic con- 
ditions. Here, then, the destructive test is misleading, and the 
error which we commit by basing our calculations on such a test is 
conveniently covered by the tarm “‘ factor of safety.” This is only 
one example of many which might be adduced, but it warns us 
that many engineering practices, which are based on destructive 
tests, may very misleading. If we rely on them, and the 
term ‘‘ factor of safety” is intended as of old to represent the 
ratio of destructive force to safe load, then we may be attri- 
buting very wrong powers of resistance to many conventional parts 
of structures. Thus, as has just been shown, in boilers we adopt 
a factor of safety of, say, five, witha treble riveted joint of nomi- 
nally 85 per cent. In reality we are working with a factor of 
safety of 4-3, and as thousands of boilers are working safely 
under these conditions, there would seem to be no need for the 
high factor, which is customary with double riveted joints of 75 
per cent. 

There are many other subjects about which our mathematical 
knowledge, even on purely elastic principles, is weak, but I 
will not deal with them further than to point out that the fault 
is largely due to our text-book mathematicians ignoring the 
cumulative effect which elastic deformations of stressed parts have 
on each other, and creating uncertainty, because practical expe- 
riences do not agree with primitive theory. I can best illus- 
trate my meaning by dealing with an elastic beam. ‘The 
curvature of each of its longitudinal fibres is proportional to the 
rate of increase of longitudinal stress with the depth. If, as is 
usual, there are shearing forces in the beam, the central fibres 
will be chiefly subjected to these, and will experience additional 
deformation, and if we could cut the beam into innumerable 
horizontal slices, without altering the internal stresses, we would 
find that the ends of the central slices are below the average 
position, and that therefore in a solid beam vertical stresses must 
exist which hold these slices in their right positions ; but these 
auxiliary simple stresses necessitate auxiliary shearing stresses, 
making the beam more rigid than primitive theories teach, and 
affecting the strength. Again, our text-book theories on beams 
deal, though they do not always say so, only with very narrow 
beams, A wide beam is subjected to quite different stresses, for, 
on account of cross contraction, such a beam curves itself cross- 
ways, and this curvature is greatest near the centre of the length. 
The outer edges of the beam must therefore tend to havea greater 
longitudinal curvature than the centre ones, and very severe 
stresses must come into play between the various parts. It would 
not be true to say that we do not know these things, but we leave 
them out of account, and protect ourselves by suitable factors of 
safety. I understand that the stresses which occur in a sword 
blade when tested by bending exceed the tensile strength of the 
material. 

_ have drifted from the physical to the purely mathematical 
side of the question, but, before concluding, I would like to draw 
attention to the necessity of combining practical experiences with 
mathematical speculations. In saying this I am merely repeating 
what many others have said before me, but I should here like to 
point out how easily one can go wrong if, when dealing with 
plastic materials, one treats them as if they were elastic. | think 


that I am right in saying that I am one of the first, if not the only 
one, who has written anything about the behaviour of beams and 
rivets when strained beyond the elastic limit of their materials. 
Yet this is an all-important question when ing the results 
of destructive experiments with practical experiences, and one 
which has to be very carefully examined when drawing conclusions 
for one metal from experiences gained with another. 

I find that in beams made of a plastic material like mild steel 
a nominal factor of safety of. 5 is in reality 34. In.a torded bar 
the ratio is as 5 to 39, and ina sheared rivet the ratio is as 5 to 
24. On the other hand, when these- parts are made of cast 
metals, the nominal and actual factor of safety are the same—at 
any rate, as far as the elasticity and plasticity of the material 
comes into play, and with these remarks I must close my argu- 
ments, 

To people who wish to air their views, presidential addresses 
must seem the best of institutions, for in them one can say what 
one likes, and no one is allowed to raise a word of protest, but 
herein jies the great danger that one may be carried away by 
thoughts which are perhaps very one-sided. Now, although my 
published views on the factor of safety are now quite five years 
old, and may be treated as not being very objectionable, it was 
not until last week that I saw pHcemgy “bom An and not knowing 
whether the long silence might be the calm before a storm, which 
my P seen remarks might perhaps stir up, I cast about for some 
evidence that even engineers do oczasionally admit that they do 
not know everything ; and right enough, when I turned to the 
publications of the Institution of Civil Engineers, where everything 
worth knowing is to be found, I read that our secretary is at the 
present moment anxious to receive papers on 105 different subjects 
about which, I presume, enough is not yet known. He does not 
include in this list the subject of this address, yet 1 have no doubt 
but that he would welcome an original research into any portion 
of this subject, and if any of the students wish to gain distinction, 
but are at a loss for a subject, I think I cannot do better than to 
advise them to be on the look out for large factors of safety. 
These are sure indications that the stresses and other conditions 
in the particular part of a structure are not fully understood, and 
that, therefore, a comparatively elementary inquiry may result in 
a paper of great practical value. 

Perhaps the encouragement which my last words were intended 
to give is somewhat out of place in this branch of our Institution, 
for as far as I can judge personally, and from what I have heard 
generally, the Manchester Association of Students of the Institu- 
tion of Civil Engineers is doing exceptionally well, not only as 
regards numbers of papers, but also as regards their merits. I 
thoroughly dislike competitive examinations—at any rate, for 
engineers—because it means cramming, learning by heart what 
others did, and killing the inclination to deal with cases on their 
merits ; but I think there can be nothing better for the profession 
than encouragement which prizes give to original research, and I 
am pleased to see that we students in Manchester are taking the 
fullest advantage of our chances. Last year two of the Miller 
prizes were won by Manchester, and this year we have not only 
repeated the achievement, Mr. Harrison and Mr. Morris being the 
deserving winners, but Mr. Harrison has gained the additional 
distinction, which falls to the lot of only one student once in every 
three years, of being awarded the Joule medal. I hope, as Joule 
was a native of Manchester and Salford, that one of the papers 
which will be brought forward during the next three years will be 
of equally high merit, and if there is anything I can do to assist a 
would-be prizeman I shall only be delighted to do it. 
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GREAT WESTERN RAILWAY ENGINES. 


Srr,—The Great Western Railway four-cylinder locomotive 
No. 40 has been designed after a close study of the relative merits 
of Great Western ten-wheeled engines and the three De Glehn 
compounds. 

As has been pointed out, the obvious advantage is the better 
balancing, resulting in a very smooth running engine. Had two 
inside cylinders—l8in. by 26in.—been adopted, using steam at 
225 Ib. pressure, the crank pins would have given considerable 
trouble. With the four-cylinder arrangement the stresses are 
divided. It seems to me that with the present cylinder dimensions 
the engine will, when hauling heavy loads, be working nearly up to 
the limit of steam production, so that on facing a bank there will 
be insufficient reserve power. In the newer 4-6-0 four-cylinder 
class a rather longer boiler is provided. 

The decision to build no more Atlantics for the Great Western 
Railway is logical. During the summer months loads of 350 tons 
and over have to be hauled at speeds of 57-7 to 59-1 miles per hour, 
with service slacks on the way, and to ensure rapid acceleration 
when starting and prompt recovery after checks involves the 4-6-0 
design, if an efficient service is to be maintained without abnormal 
down-hill speeds. 

There is no doubt that the increased steam pressures have 
resulted in a greater draw-bar pull at high speeds. I believe that 
the 4-6-0 engine No. 98 exerted a draw-bar pull of two tons at 
70 miles per hour, with a cut-off of 25 per cent., working at 200 Ib. 
per square inch. The ergines of the 2901 class—4-6-0—work- 
ing at 225lb. per square inch, exert this same draw-bar pull at 
70 miles per hour, with a 20 per cent. cut-off. With a 25 per 
cent. cut-off, the draw-bar pull-‘at 70 miles per hour is 2-5 tons. 
These 4-6-0 engines are very economical for the work they do. 
The figures showing coal consumption have been given recently, 
and it ought to be borne in mind that those figures represented 
the consumption when the traffic was heaviest. The oil consump- 
tion averages 5 lb. per 100 miles. The boiler repairs are some- 
what heavy, but the engines are remarkably efficient, and the 
expense due to boiler repairs has not increased as much as was 
expected, considering the high pressures. The loss between boiler 
and cylinder pressure is only 8 per cent. 

As regards the DeGlehn compounds, their first cost exceeds that 
of the Swindon ten-wheelers, and the oil consumption is nearly 
double, while the coal consumption exceeds that of the simple 
engines by 2lb. or 3lb. per mile. There is no doubt that they. do 
first-class work when in good order, and under good conditions ; 
but they are sensitive machines. They are extremely smooth- 
running ; but they are not as capable of pulling such heavy loads 
or of climbing uphill as the 4-6-0 simple engines; and they are 
not so reliable. 

The following are a few instances of the work done by Great 
Western Railway 4-6-0 locomotives, 

Working the 10.50 a.m.—now 11 a.m.—to Bristol from Padding- 
ton, booked at 59-1 miles per hour with a slow through Bath, 
engine 98 hauled fifteen eight-wheeled coaches, weighing 410 tons 
full, ina drizzling rain. Reading—36 miles—was passed in 38} 
minutes ; Didcot—53 miles 9 chains—in 53? minutes ; and after a 
slow for bridge repairs east of Swindon, passed this station— 
774 miles—in 78% minutes. Bath—106{ miles—was passed in 
105 minutes, and two coacheswere slipped. The train was stopped 
dead outside Bristol Station, the arrival roads being full up. The 
distance of 118} miles was run in 119 minutes start to stop, the 
net time being 117} minutes. 

No. 177 hauled fourteen coaches, or 385 tons, on an Exeter 
express, booked at 53-3 miles per hour. Reading was passed in 
38} minutes, Swindon in 80 minutes, Bath—slow—in 108 minutes, 
and, after slowing down over the Bristol loop, was stopped at 
Pylle Hill, having run 118% miles in 122 minutes. 

On another occasion the same engine worked a load of 285 tons 
on the 10,50 a.m. ex-Paddington. After a very quick start. 








Reading was passed in 36} minutes. The start had been 1} 





minutes late, but all this was made up in the first 25 miles. A 
check occurred at Goring, and Didcot was passed in 534 minutes. 
A worse check occurred just before Swindon, which was passed in 


77} minutes. After Maidenhead, the cut-off was reduced from 
25 to 18 per cent., the regulator being three-quarters full as far as 
Swindon, and the pressure of 200 lb. was well maintained. Bath 
was passed in 104} minutes, and a coach was slipped. After 
another check at St. Anne’s, Bristol was reached in 118 minutes. 

No. 171, a 4-6-0, hauled twenty-two eight-wheeled coaches from 
Swindon to Reading, 41} miles, in fifty minutes, start to stop. 
This is not bad work with a 530 ton load. 

‘An Atlantic, No. 180, on the 10.50a.m. hauled 355 tons, and 
reached Bristol in 1214 minutes, There were checks at Hanwell, 
Taplow and Box. Reading was passed in 42} minutes, Swindon in 
81? minutes, and Bath in 108? minutes. The last 1073 miles were 
run in-104%-minutes with three checks. 

In conclusion, the drivers did not know that the runs were being 
timed, except in the case of the run of 177 on the 10.50 a.m., the 
notes being made on the footplate ; and I must say that the 
engine rode very easily. 

London, S.W., March 13th. 


A. V. GooDYEAR. 


LOCOMOTIVE ECONOMY. 


Sir,—Your leading article of February Ist, reviewing a letter 
purporting to deal with the above subject, will be welcomed by 
capable men who draw pay for administering locomotive depart- 
ments of commercial railways. 

The steam locomotive has by no means reached finality, but 
letters like the one under notice are no help thereto. 

Even if such writers have been trained to earn their living by 
designing and running locomotives to suit the traffic exigencies of 
reputable British railways, their extraordinary statements are 
entitled by courtesy only to slight serious consideration on the 
= of the hard working, and consequently somewkat inarticulate 

dy of locomotive men who are honestly trying to serve their 
various directorates all over the world. 

Now-a-days, however, there is extant too much irresponsible 
scribbling and and verbiage anent railway, and particularly rail- 
way locomotive matters, which is rapidly becoming disgustful and 
tiring. 

one schoolboys consider railway management a fair 
subject for their childish criticisms, and many of the type—their 
heads apparently turned by prominence having been given to their 
effusions in the pages of popular demi-semi-technical journals— 
seek the generosity of the great engineering Press, which, at 
times being very kindly and good humouredly extended to them, 
tends, by apparently hall-marking their diatribes, to give such an 
opportunity to create false impressions ; not so much in Great 
Britain—where they are assessed by those who know at their 
proper value—but abroad, espscially the East, where competent 
men responsible for the mechanical proficiency of railways are apt 
to be forced to become the sport of highly-placed amateurs. 

With many thanks indeed, Sir, for your opportune and able 
leader. District LOCOMOTIVE, CARRIAGE, AND 

WAGON SUPERINTENDENT. 


? 


India, February 21st. 





MOTOR THRASHERS. 


Srr,—It seems strange, while motor lorries-are comins so 
much to the fore, that makers have not taken up a matter on which 
avery considerable business ought to be done, namely, motor 
thrashers. 

I have spent several thousands on traction engines, and to me it 
seems sheer folly to spend anything from £400 to £600 on a 
traction engine to drive a thrasher worth, new, £140 to £150, which 
will stand idle more than half the year. 

What we want isa motor lorry carrying and driving a 4ft. 6in. 
thrasher, and capable of being moved from place to place. 

When the thrashing season is over, it would be possible to 
remove the tbrasher and to use the lorry for other carrying pur- 
poses as may be desired. A. H. 

March 11th. 


THE VENTILATION OF TUBE RAILWAYS. 


Srr,—M. Birault’s interesting paper on the ‘‘ Ventilation of Rail- 
way Tunnels,” noticed in your issue of the 8th, naturally raises the 
question of the ventilation of the older ‘‘ tubes.” It has always 
seemed to me that a satisfactory solution could be found, without 
a ruinous expense, by making the stairway of every alternate 
station an upcast shaft, the fresh air finding its way into the tubes 
down the stairways at the intermediate stations. The only thing 
to be guarded against would be the passing of air froin the lift 
shafts at a ‘‘ fan” station into the neighbouring stairway. 

March 8th. A. J. ALLEN. 








Works EXxtTENsION.—Dean, Smith and Grace, Limited, of 
Keighley, are making some further extensions to their works. 
These comprise a new foundry two and a-half times the area of 
the present one, and also considerable extensions to the erecting 
shops ; the main bay of the foundry, which is covered by two 
15-ton three-motor electric travelling cranes, has a span from rail 
to rail of 58ft. 6in. The new erections will be of steel, the whole 
of the roofs being of Haywood’s patented glazing, with steel- 
framed side windows. The firm is erecting an additional cupola 
to melt 8 tons per hour, largely increasing its plant of moulding 
machines, and constructing the most modern type of core 
drying stoves. All the machines in the foundry will be electrically 
driven. The new extension of the erecting shop is also served 
by a 15-ton three-motor electric travelling crane. Embodied in 
the scheme of extensions are new sidings from the Midland Rail- 
way. On this the rail track is on a level with the cupola staging, 
enabling all material to be taken direct from the truck on to the 
staging, while sand, gas coke, ganister, &c., are thrown from the 
truck through gratings to the grinding and mixing machinery, 
which is placed underneath, while the coal is taken direct from 
the truck to the boilers by means of a conveyor. 

Works FOREMEN AND ENGINEERING PROGRESS.—The West of 
Scotland Foremen Engineers’ and Draughtsmen’s Association held 
its tenth annual dinner in the Grand Hotel, Glasgow, on the 9th 
March, when about 170 gentlemen were present. Mr. William 
Brown, of Messrs. William Simons and Co., Renfrew, presided, 
and in proposing ‘‘The Association,” said it was instituted in 
1897, its members consisting of managers, foremen, and chief and 
leading draughtsmen connected with the different branches of the 
engineering trades in Glasgow and the district. Its purpose was the 
bringing together of those engaged iu the direction and superin- 
tendence of engineering works for better acquaintance and for 
promoting the exchange of opinions, by discussion of papers sub- 
mitted by members and friends. Nothing better could be desired 
if they were to go on improving their shop methods and appli- 
ances in the future as in the past, so that they might be able to 
hold their own successfully against the keen competition they had 
to meet now-a-days from foreign countries. Foremen’s associa- 
tions in the past had been productive of much good in the direc- 
tion aimed at, and a number of the partners, managers, draughts- 
men, and foremen of well-known engineering firms had in their 
day been connected with such associations. With very few 
exceptions the oldest of them had passed away, but the services 
rendered by the old pioneers and the well-earned reputations 
which they gained for themselves were recognised by all. The 
rest of Mr. Brown’s address was devoted to a brief review of 





engineering progress since he was a young man, 
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A FLAT DRILL CHUCK. 


of the required size were first made, and pockets provided for 
| the foundation bolts. After the latter had (been set in their 


We have received from the Consolidated Pneumatic Tool | proper positions they were cemented in solid. 


The engine was designed to give an economical load of 120 


Company, Limited, of Palace-chambers, 9, Bridge-street,| + : : 
Westminster, one of the firm’s Rich drill chucks, an illus- | indicated horse-power when supplied with steam at 150 Ib. 
tration of which we give in Fig. 1. The chuck is made in| per square inch. The cylinders are Yin. and 16in. in 
various sizes and in two different patterns, i.e., short and | diameter, and the stroke is 24in. The speed is 125 
long. The short chuck is intended for use with pneu-| revolutions per minute. Both cylinders are fitted with 
matic tools. The chuck is shown in part section in | equilibrium valves for both steam and exhaust, and they are 
Fig. 2. It. consists of a spindle with a Morse taper | of a type suited to the use of superheated steam. The 
and a rotary sleeve. This sleeve is prevented from lateral | admission valves of the high-pressure cylinders are fitted with 





Fig 1 


movement by a locking nut at the end. 


this nut a little the sleeve is free to turn round, and as the 
internal teeth of the spindle are in mesh with the teeth on | 
the small plug, the latter is moved up or down along the 
This plug forms a ‘‘ stop’’ for the end of the | 


chuck spindle. 
drill, and consequently the length of the drill can be varied. 


The thrust on the tool is transmitted through the plug and 


the buttress threads of the sleeve to the lock-nut. 


The special drills which are used in conjunction with the 
They are 


chuck are the most interesting feature of the tool. 
flat and, in this instance, 10in. in length by 3in. in thickness, 


By slacking | 


the makers’ automatic cut-off gear, controlled directly by the 
| governor, and giving a variation of cut-off of from one- 
twentieth to twelve-twentieths of the stroke. Both cylinders 
| are jacketed with steam at the same temperatureas that in use 
in them, and a steam-jacketed receiver is placed between 
them with valves arranged in such’a way that it can be discon- 
| nected at will. Automatic steam traps are provided, and a 
complete system of lubrication is fitted throughout. In- 
dicator gear is fitted to both cylinders for the purpose of 
taking simultaneous diagrams, We are informed by the 
head of the Engireering Section cf the Institute that 





Tue Engi ££R 


Fig. 2 


and down the middle of both sides there is a bead which pro- 
These beads fit in corresponding slots in 


trudes for about din. 


| Messrs. Marshall, Sons and Co. supplied this engine on most 
| generous terms. 
The dynamo is one of the Brush Company’s standard 


the collets, andthe drill is thus always held centrally and can- | 
not slip round. This arrangement is very neat, and efficient in | 4-pole compound-wound continucus-current machines, of 
practice. With this construction the same chuck can be used | 80 kilowatts capacity. Its voltage is 230. It is driven by 
for a variety of widths of drill steel up to the capacity of the | five ropes directly from the fly-wheel of the engine, the system 


chuck. The drills can be used up to within 2in. of their end, 


and only the length of the drill required for the depth of the 


hole being drilled need protrude from the end of the spindle. 








BOMBAY TECHNICAL INSTITUTE—ELECTRIC 


POWER PLANT. 


Previous to the beginning of 1907 each department of the 
Victoria Jubilee Technical Institute at Bombay was driven by 
its own small separate steam engine. These were of an out- 
of-date type, and out of keeping with the modern equipment 
of the Institute in other directions. They were, moreover, 
of no use for instructional purposes and of no value for 
running tests of economy or efficiency. 


In April, 1905, Messrs. Babcock and Wilcox genercusly | 


offered one of their latest type water-tube boilers, with super- 
heater and chain grate stoker, as a gift to the Institute. 
This offer was accepted, and it formed the nucleus of a 
central electric power station for the building, which was 
opened by Lord Lamington, Governor of Bombay, on the 
20th February last. The plans and estimates for the scheme 
were prepared by Mr. Tom S. Dawson, Vice-Principal and 
head of the Engineering Section of the Institute, and sub- 
mitted to the Board. Various mechanical and electrical 
engineering firms were communicated with, and the offers of 


Messrs. Marshall, Sons and Co. for the engine, and of the | 


Brush Electrical Engineering Company for the’ generator, 
were accepted. The necessary buildings were commenced in 
the beginning of January, 1906. The engine and boiler. 
houses are steel frame structures. with brick walls plastered 
inside and outside. Consideration was given to the fact that 
many students would be engaged at one time in the engine 
and boiler-rooms, and the structures were therefore made 
large, lofty, and well lighted, with the object of giving the 
most comfortable conditions in which to work during the 
hot weather. 

The boiler-house is 16ft. wide, 40ft. long, and 22ft. high to 
the beam of the roof. It has a large door at the stoker end, 
and a window 4ft. by 12ft. at the opposite end, together with 
a ventilator 4ft. wide extending the whole length of the 
building. There is in addition a circular ventilator in each 


| of driving being by an endless rope, the rope passing from 
| groove to groove successively and returning back to 
| the leading groove over a guide pulley. The driving arrange- 
ment was made in the workshops of the Institute, and it is 
| believed that this is the first time that this method of driving 
| has been employed in India. 
The switchboard was constructed in the Institute by the 
| students. The switches, fuses,and measuring instruments 
| were made by Messrs. Ferranti, and supplied by Messrs. 
| Greaves, Cotton and Co., on what are stated to have been 
| very liberal terms. The board was intentionally made much 
| larger than is necessary for present requirements, so that 
| easy examination and safety might be assured when observa- 
tions, tests, or alterations were being carried out by the 
students. This is a point which had to be carefully con- 
| sidered, as some 20 to 30 students will be engaged at one time. 
Four different types of motors have been put down. It 
| was considered that, though from the point of view of 
| economy it would have been better to have them all of one 
| type, for educational purposes variety in design is a most 
| desirable feature. The largest, motor is of 26 brake horse- 
| power. Itis used for driving the mechanical engineering 
| workshops, and was made by ~Messrs. Mather and Platt, 
Limited. Itis of the semi-enclosed type, and is capable of 
standing a 15 per cent. overload: without undue heating. 
The motor driving the textile. department is of 20 brake 
| horse-power, and was supplied by Lister and Co., of Dursley. 
It is of the 6-pole open type.'- It has an overload and no- 
voltage automatic release in. connection with the starter. 
The electrical department is driven by a 12 brake 
horse-power motor, made by the Union Electric Com- 
pany, and supplied by the Western Eleotric Company of 
Bombay. It is of the completely enclosed type, and is 
capable of carrying a considerable overload without undue 
heating. The metal working and enamelling department is 
driven by a 74 brake horse-power motor, made by Witting, 
Eborall and Co. It is of the open type and has four poles. 
| It is fitted with a Sturtevantresistance starter with no-voicage 
| release. The whole of the motors are of the shunt type, 
| with the object of keeping the speed constant during the 
| heavy fluctuations of load which take place. 
| A few general words as to the working of this Institute 
and of its students may be of interest. At present the 








of the gable ends, which alloy the heated gases to escape and | students, after going through a three years’ course of 
induce a natural circulation of air through ‘the building. | mechanical engineering and obtaining full technological certifi- 
Large spaces are arranged for all round the boiler, which | cates, are required to undergo a further training as ap- 


stands almost in the centre of the building. A communica- 


tion door is provided between the engine and boiler-rooms, | 


for access to either in case of necessity without leaving the 
building, so that the engineer in charge will be able to keep 
all under observation. 

The engine-room is 20ft. wide, 40ft. long, and 22ft. high to 
the beams of the roof trusses. It is well lighted by seven 
windows, 4{t. wide and 12ft. high, and large ventilators are 
inserted in each gable as high up as possible. A travelling 


crane, made in the Institute workshops, which traverses the | 


whole floor for lifting the various parts into position. This 
crane was found to be of great use during the erection of the 
machinery, and many of the larger pieces were lifted into 
position before the building of the walls was completed. 

The chimney is 75ft. bigh and 3ft. inside diameter at 
the smallest part. The excavation for the foundation was 
taken down 12ft. below ground level, and after the 
ground thus opened up had been well rammed, a bed of 
concrete 12ft. square was put in. Uponthis the chimney, 
which was built in accordance with the Bombay Municipal 
regulations, was erected. A lining of fire-brick, with a three- 
inch air space between the lining and the outer wall, was 
provided. 

The foundations forthe engine and boiler were made in 
one piece, and of cement concrete. Wooden boxes or moulds 


prentices for twelve months in a mill engine-room or work- 
shop before being admitted as candidates for second class 
| certificates. It is hoped that with the initiation of a plant 
| of the character we have just described and the increased 
practical work and higher standard now demanded, the 
| authorities responsible for carrying out the Bombay Boiler 
| Act will see their way clear to remove the one year’s further 

apprenticeship from the qualifications considered necessary 
for the students of this Institute. 

The whole of the building work of this central station was 
| carried out departmentally. All the iron work, including the 
| colunins, travelling crane, much of the woodwork, the building 
| of the foundations, the erection of the boiler, engine dynamo, 
| motors, and all piping and wiring were carried out by the 
| students, who also made all the nuts, stays, brackets, 
| and many small details. In this work they were under the 
| direction of Mr. Tom S. Dawson, who, in a description he has 
repens of this interesting little central station, says that 
| he would be failing in his duty if he did not take the oppor- 
| tunity of giving to the students thus engaged his sincere 
| thanks for the whole-hearted and spirited way in which they 
| assisted him in carrying out the work. Many of them 
| sacrificed the whole of their vacations and holidays during 
| last year, went early, stayed late, and worked the whole week 

through with scarcely a rest, 


| 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE CONSTRUCTION OF OVERHEAD ELECTRIC 
TRANSMISSION LINES, 
At the ordinary meeting on Tuesday, March 5th, Sir Alexander 
Kennedy, LL.D., F.R.S., President, in the chair, the paper read 
was ‘‘ The Construction of Overhead Electric Transmission Lines.” 
by A. P. Trotter, B.A., M. Inst. C.E. The following is an abstract 
of the paper :— 

After an introduction which indicates that the paper hardly 
touches on electrical matters, but deals with the mechanical con. 
siderations of the construction of overhead lines for the trans. 
mission of power, from the point of view of security, the author 
proceeds to divide the subject into five sections, relating to wires 
poles, arms, insulators, and flexible poles, i 

Some seven or eight different modes of describing the size of a 
wire or cable are mentioned, and preference is given to the descrip. 
tion—in the case. of electric mains—by sectional area in decimals 
of a square inch. Brief reference is made to the advantages and 
disadvantages of aluminium. Copper wire varies greatly in its 
mechanical properties, The large sizes are sometimes weak and 
soft, being little else than rod. The consolidation produced by the 
draw-plate benefits each smaller size in succession, A diagram 
shows how the ‘tensile strength of copper wire varies from 
22 or 23 tons per square inch for large sizes, up to 30 tons per 
square inch for the smaller telegraph gauges. Stranded cables 
offer more advantages than disadvantages. The Engineering 
Standards Committee’s definition of bard-drawn copper wire is not 
applicable to wire for overhead transmission work ; a less brittle 
wire is needed. Elongation should be not less than 14 per cent, 
in 8in.; a lower limit is perhaps not necessary, as the requisite 
tensile strength cannot be attained by soft wire. A sample stress- 
strain diagram is given, and the Swissand German limits of tensile 
strength and minimum gauges. 

The next sub-section deals with the stresses on the wire, and 
a diagram shows how the wind pressure is relatively much greater 
on small sizes, the resultant being about five times the weight for 
No. 12 8.W.G. with wind at 30 lb. per square foot, and a cylin- 
drical coefficient of 0-6, and only 1-25 times for No. 0000. Swiss 
and German wind pre-sure allowances are given. 

The section on poles opens with reference to the choice between 
wooden and steel poles. Until long spans are found to be prac- 
ticable, the use of wooden poles seems best fitted for British work, 
Mexican 40ft. steel towers for 440ft. spans are illustrated. A few 
observations are made on the setting, earthing, painting, and 
staying of steel poles, and the choice between tubular and lattice 
bas Bay ; and a factor of safety of 6 is suggested. 

n the case of wooden poles a factor of vga of 10 seems neces- 
sary, and the difficulty of obtaining single poles capable of with- 
standing wind pressure and stress of the wiresis mentioned. This 
points to the use of properly designed A poles. Allusion is made 
to the valuable tests made by Professor J. Goodman for Messrs, 
Wade, Sons and Co., of Hull, and the most economical design of 
pole arrived at by these tests is illustrated. This section ends with 
reference to the Post-office specification for wooden poles, and the 
depth at which various sizes should be set. A brief sub-section 
deals with danger notices, provision against climbing, angle of 
crossing roads, and mini:aum height of wires. 

The section on arms refers to the use of channel steel, oak arms, 
or iron brackets. Bracing below arms adds considerably to the 
strength of a pole. Standard types of poles and arms used by 
three power companies are illustrated. A sub-section on cradles 
at road crossings points out the advantage of placing the wires in 
one or two.vertical rows to reduce the width of acradle. Cradles 
are divided into three types, and five illustrations are given. The 
uses of insulated and of earthed cradles are compared, and the risk 
of burning the cross wires when a time-limit circuit breaker is used 
is pointed out. Swiss and German practice, and some details of 
cradle building are mentioned. A form of earthing bar is illus- 
trated, and the section ends with the Post-office requirements at 
telegraph crossings, 

The section on insulators deals mainly with mechanical details, 
such as binding, strap, or other guards, arrangements to prevent 
contact by swinging. 

The last section discusses the advantages of flexibility in the line 
in the direction of the route, and Mr. G. Semenza’s flexible steel 
structures are illustrated. If, when the line breaks, — yield 
instead of trying to withstand the stress, the strain is distributed 
over several poles. é 

The treatment of the problem algebraically is somewhat difficult, 
and in one case at least has been unsatisfactory. After giving the 
most elementary formulas, the author develops a graphical method, 
and after a féw simple diagrams arrives at an easy and accurate 
solution for a case where one span, one flexible pole, and a rigid 
anchor pole, are concerned. He concludes with another diagram 
showing how approximations may be formed for other spans. 

There are two appendixes. In the first, Mr. W. H. Logeman, 
M.A., deals with the flexible pole problem analytically on the 
method published by Mr. A.J. Bowie, jun., in the Hlectrical World, 
November 17th, 1906. The sec»nd appendix gives a draft ‘‘ Model 
Description” of the Board of Trade for overhead wire construc- 
tion, which is submitted for consideration by the Institution. 


The principal speakers at the annual banquet of the Institution 
of Civil Engineers on Wednesday evening were Sir Alexander 
Kennedy, the President, who proposed the toast of ‘Science and 
Literature,” to which Lord Kelvin and Sir Arthur Riicker re- 
sponded ; Lord Tweedmouth, who replied for “The Guests ; 
and Lord Alverstone, who proposed ‘‘The Institution.” Lord 
Tweedmouth, in the course of his remarks, mentioned that there 
were no fewer than thirteen British docks capable of accommodat- 
ing the Dreadnought. They are:—At Keyham, all three docks 
and entrance lock ; at Gibraltar, Nos. 1 and 2 docks ; Hong Kong, 
No. 1 dock ; Malta, both single and double docks—three ; Ber- 
muda, the floating dock; Simon’s Bay, No. 1 dock; and Ports- 
mouth, No. 15 dock. His lordship also stated that large areas 
have been or are being acquired and enclosed at Dover, Portland, 
Gibraltar, Malta, and other places, for security from the weather, 
from attack by submarine, and torpedoes. Lord Alverstone, in 
the course of a very effective speech, urged the President to leave 
no stone unturned to secure from the Government the promise of a 
good site ‘‘not too far from Great George-street,” for the new 
hall and offices of the Institution. The dinner was held in the 
magnificent hall of the Merchant Taylors’ Company in Thread- 
needle-street. 








CATALOGUES. 


BIRMINGHAM SMALL ARMS Company, Limited, Birmingham. 
Engineers’ small tools.—This neatly produced catalogue contains 
illustrations ard prices of milling cutters, of many forms, including 
those for cutting grooves in taps, convex and concave cutters, 
corner-rounding cutters, metal slitting saws, and gauges. 

J. BEARDSHAW AND Son. Limited, Sheffield. ‘‘ Notes on High- 
Speed Steel.”—This little book gives instructions for working 
“Conqueror” H.V. tool steel, and numerous reports from 
influential sources as to its high qualities. There are also two 
sheets of rolled sections. 

Henry Woop AnD Co., Limited, Saltney, Chester.—This cata- 
logue contains particulars and sketches of chains, anchors, and 
mooring gear. The anchors include those known as Wood's 
‘‘ Viking,” Admiralty pattern, ordinary pattern, Trotmans, 
Porter’s, Rodgers’, mushroom, grapnel, and Thomas and Nichol- 
son’s, A large amount of valuable data regarding chains and cables 
is also piven, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM,’ WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron and Steel. 
THe general situation is fairly well maintained, and 


quotations show no material alteration upon those oe last week, 
marked bars being £9; galvanised corrugated sheets, £13 15s.; 
mild steel bars, £8 to“£8 5s,; steel boiler plates, £9 2s. 6d. to 
£9 5s.; Staffordshire common forge pig iron, 56s. to 57s, 6d.; 
Northampton, 57s. to 58s.; and Derbyshire, 58s, to 60s, 


Increased Export Trade. 


Satisfaction is expressed at the increased February trade 
in galvanised sheets, which has risen from 37,183 tons last year to 
39,263 tons this year, the corresponding improvement in value 
having been from £475,953 to £561,595. The shipments to India 
amounted to 12,369 tons, or almost double what they were a year 
ago. The lessening of ;foreign competition is shown by a great 
decrease in iron and steel imports, 


The Engineering Trades Active. 

The engineering trades are moderately engaged, mechani- 
cal engineers being apparently better off for work than some other 
branches. Makers of steam and hand pumps for irrigation and 
other purposes are doing a fairly heavy trade, principally on 
colonial and foreign account. Boilers and tanks are in (regolar 
request. Bridge and roof makers are rather quiet. Motor car 
tirms, too, are doing a business in all descriptions of cars, and it is 
believed that the season’s trade will constitute another record. 


Electric Lighting at Coventry. 


The Coventry City Council has this week adopted the 
recommendations of its Electric Light Committee set forthin my last 
letter. In giving additional particulars, Alderman West said that 
Major Cardew had, with little or no alteration, confirmed the ex- 
tension scheme prepared by the manager of the works. The im- 
provements, that would eost £27,000, must be put in hand at once, 
it was barely twelve months since the Council sanctioned £35,000 
for enlargements. The plant purchased under that head was now 
nearly completed, and the whole of the output from that plant 
was already booked. 


Mines Drainage. 

At a meeting of the South Staffordshire Mines Drainage 
Commissioners at Dudley this week Mr. G. Macpherson, who pre- 
sided, said that the mining operations in close proximity to the 
river Tame, referred to in Mr. Martin’s report, was rather a 
serious matter. They were alive to the difficulties and dangers, 
and were taking every step they could to prevent, as far as pos- 
sible, any damage. The operations of the diver at the Gawne 
Colliery had been eminently satisfactory, and the water there was 
now sinking gradua'ly, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, March 13th. 
Downward Movement in Pig Iron. 


THERE was nothing outwardly to indicatefrom the attend- 
ance on the Manchester Iron ‘Change on Tuesday that there was 
anything wrong with pig iron. It was not until inquiries had 
been made that it was found that prices had receded to any great 
extent. Warrants have been variable, but this fact has had little 
or no effect on this centre. There has been a shade more inquiry, 
but consumers hive bought very cautiously, and only to supply 
present wants. For forward delivery there has been keen com- 
petition amongst :nerchants, and shillings per ton under makers’ 
ey have been quoted to secure orders. Whiie hematite has 
een fairly steady, most other sorts of iron have declined some- 
whatin price. In Scotch iron, however, Glengarnock is unobtain- 
able for Dy delivery, and is higher than Gartsherrie. It is 
noteworthy. however, that for delivery some months ahead Gien- 
garnock can had at several shillings per ton under rates 
pease a fortnight or three weeks ago. Forge iron shows little 
change. 


Finished Iron. 
. While a fair number of specifications is to hand, there 
isa marked absence of new orders. Still, there is no change to 
note in current rates, 


Steel. 

Makers report a continued inquiry, especially for con- 
structional work. English billets are held for full rates. A few 
German are on offer at about £6, but this does not affect the 
market to any great extent. 


Copper. 

: Manufactured was in quiet request, although the raw 
article had appreciated to some extent. Sheets were unchanged, 
but certain makes of tubes were held for higher rates. 


Quotations. 


Pig iron: Lancashire No. 3 foundry, 68s,; Lincolnshire, 
62s, 6d.; Derbyshire, 62s. 6d. to 63s.; Staffordshire, 63s.; Middles- 
brough, open brands, 63s. 10d. Scotch: Gartsherrie, 73s.; Eglin- 
ton, 69s, 6d.; Dalmellington, 70s, delivered Manchester. est 
Coast hematite, 73s., f.0.t.; East Coast ditto, 77s., f.0.t. Scotch, 
delivered Heysham: Gartsherrie, 70s. 9d.; linton, 67s. 3d.; 
Dalmellington, 67s. 9d. Delivered Preston: Gartsherrie, 72s.; 
Eglinton, 68s, 6d.; Dalmellington, 69s. Finished iron: Bars, 
£7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8 ; 
hoops, £8 2s. 6d.; boiler plates (official), £9 2s. 6d.; plates for tank, 
girder, and bridge work, £7 15s. to £8 ; English billets, £6 15s. 
to £7; sheets, £817s. 6d. Copper: Sheets, in quantity, £125 per 


ton; small lots, 143d. per lb.; tough ingot copper, £116 to 
£116 10s.; best selected, £117 per ton; pl per tubes, 
l4}d. to 15d.; brazed ditto, 149d.; seamless brass tubes, rE 
brazed ditto, 124d.; condenser, 124d.; rolled brass, 10d. to 11d.; 
brass wire, 109d. to 11d.; brass screwing rods, ig to 109d. 
perlb. Sheet lead, £23 5s. per ton. Tin ingots, English, £195 
to £196 per ton, 


The Lancashire Coal Trade. 


: The attendance on the Coal Exchange on Tuesday was 
fairly good, but on the state of the coal trade there is a diversit; 
of opinion ; there was perhaps a shade easier feeling in house coal, 
and also on shipping account, but so far as colliery agents were 
concerned they refused to book orders except at full rates. They 
complain strongly of the delay in delivery by the railway com- 
panies, as adding to their difficulties. Slack is more plentiful, but 
Prices are well maintained. Contracts for gas coal are being con- 
cluded for delivery over next year at from 2s. 6d. to 8s, per ton 
over those of the last twelve months. 


Manchester Association of Engineers. 

There is to be an important amendment of the rule pro- 
posed at the annual Ege vem meeting in connection with the Con- 
stantine Medal Fund. Members will be invited as soon as prac- 
ticable after the closing of the session to send in the title of the 
paper which they deem worthy of themedal. The Employers’ 
Federation have unanimously resolved to petition against the 











Metric Bill. At the last meeting, Mr. J. Crawf 
read a paper on ‘“ Mechanical Draught and Boiler Flue Gas 
Analysis.” It was thoughtful and highly suggestive. 


d, of Manchester, 





BARROW-IN-FURNESS, March 14th. 


Hematites. 

Very strong bearing o tions are responsible for a 
decidedly made tone in the hematite iron market this week, and 
the result is that a smaller volume of business has been done. It 
is known that there is still plenty of life in the market, but the 
depressing influences of bearing operations make would-be buyers 
very wary, and orders which will eventually placed are in the 
meantime being held back. The demand on home account is 
known to be good, and it has been ascertained there is very little 
chance of any falling off in the request for large deliveries of 
metal either on German or Ameriean account. Makers in the 
meantime are well off for orders. -The Barrow Steel Company 
has lighted another furnace, and it has now seven furnaces 
in blast. The whole of the make of the district is going into con- 
sumption, and during the week there has been a further shrinkage 
in warrant stocks of 899 tons, the stocks still held totalling at 
69,976 tons, which isa very low average. Makers are quoting 79s. 
per ton net f.o.b. for mixed Bessemer numbers, being a reduction 
of 1s. on the week, while warrant iron is at 70s. 9d. net cash sellers, 
buyers 3d. less. There is very little business doing in warrant iron, 
but warrant prices influence the market value of makers’ iron. 
There are thirty-seven furnaces in blast in the district. Special 
hematite iron remains in good demand, and the market for this 
metal is not materially affected by the ups and downs of the 
ordinary market. There is alsoa full and satisfactory trade in 
charcoal iron, spiegeleisen, and scrap. The iron ore pcr is fairly 
steady, and prices show no change at 18s, a ton net at mines for 
good ordinary sorts. 


Steel. 

The steel trade is fairly well employed—indeed, in the 
heavy branches full time is being worked. The demand for sbip- 
building material shows evidence of expansion, but the —— 
in the rail trade are not very encouraging, and the steel mills have 
occasionally to be employed on billets and tin-bars. Prices are 
steady at 2 10s. for heavy rails, net cash, and £6 15s. for heavy 
rails net f.o.b. The trade doing in merchant steel is very quiet, 
but steel foundries are busy. 


Shipbuilding and Engineering. 

There is an increased activity to notice in the shipbuilding 
trade, and it is expected new orders will soon come to hand. There 
is also increased briskness in the engineering trade, and especially 
so in the marine department, where new orders have lately come to 
hand. 


Shipping and Coal. 

Exports of iron and steel from local ports show an increase 
this week of 5970 tons over the corresponding week of last year. 
The total ar apne this year have reached 171,604 tons, being an 
increase on the corresponding period of last year of 31,282 tons. 
Coal and coke firm and at comparatively high prices. 


~ 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Situation. 
Arrarrs, both in the heavy and light industries, remain 











very much as already reported. In the c al trade the satisfactory 
activity in all descriptions of fuel is maintained. The situation in 
the iron market is practically unaltered. The majority of the 
departments in the wide range of the heavy industries continue to 
be steadily employed, but there is no improvement of any conse- 
quence in the lighter crafts of cutlery, silver, and electro-plate. 


House Coal. 


The cold and boisterous weather sustains the demand for 
household fuel, and no change has been made in retail rates. No 
reduction is likely to be made before Easter, and then the holidays 
will exhaust such stocks as may exist and maintain a firm tone in 
the market. The principal request at present is for good secondary 
quality. A heavy business is being done with London, the Eastern 

ounties, and other districts closer at hand. Silkstone coal, being 
scarce, easily keeps its price, from 14s. to 14s. 6d. per ton; best 
Barnsley “softs,” 11s. 6d. to 12s. 6d. per ton ; good ds, from 








ton, the latter subject to 24 per cent. The Lincolnshire Iron- 
masters’ Association still retain the official quotations already 
reported, viz., No. 3 foundry, 62s. 6d. per ton; No. 4 foundry, 
60s. 6d. per ton; No. 4 forge, 59s. 6d. per ton; No. 5 forge, 
mottled, white, and basic, 63s. per ton. Derbyshire, No. 3 
foundry, 62s. per ton ; No. 4 forge, 58s. per ton. rs, £7 15s. to 
£8 per ton ; sheets, £9 10s. to £10 per ton. 


The Heavy Industries. 


In marine material the manufacturers are mainly engaged 
upon work which has been in hand for some time, not much 
coming forward in the way of new orders of any magnitude. 
Military material is in fair request, the principal work in pros; 
being the armour plates ordered some time ago by the British 
Admiralty. The d ents engaged upon railway specialities 
are steadily employed, chiefly on distant account, the home com- 
panies continuing to buy for ordinary requirements, and placing 
no large orders in advance. Wagon builders and repairers are 
fairly well off for work, and there is rather more doing in the 
boiler-making establishments. The engineering houses are also 
well employed. In the adjoining Derbyshire district it is reported 
that in the iron trade orders are coming to hand steadily and of 
increasing weight for foundry work. In the engineering depart- 
ments these export orders, especially for India and the Colonies, 
are stated to be stronger. Makers of tramway specialities in 
Sheffield are satisfactorily employed in points, crossings, &. 


Vickers, Sons and Maxim, Limited. 


In the report for the year ending December 31st, 1906, to 
be presented to the annual meeting of shareholders at the River 
Don Works, Sheffield, on the 19th inst., the direvtors state that they 
‘‘are glad to report satisfactory results from last year’s working, 
both in home and foreign business, the latter having continued to 
show the development mentioned in the last report. The directors 
were able to acquire last year a greater interest in the well-known 
firm of Whitehead and Co., which has works at Weymouth, and 
at Fiume, in Hungary, for the manufacture of torpedoes and their 
equipments—a very important element in the armament of war- 
ships, and practically the only one not manufactured by this com- 
pany in their own works.” 


Sheffield Chamber of Commerce. 

The Council of this Chamber, at a meeting held on the 
11th inst., decided to invite the Colonial Premiers attending the 
forthcoming conference in — to visit Sheffield in the course 
of their stay in this country. Decimal Association wrote asking 
the Chamber to sign a petition in favour of the compulsory adop- 
tion of the metric system of weights and measures, and pointing 
out that a Bill dealing with the subject was shortly to be intro- 
duced into the House of Commons. The Chamber passed a reso- 
lution approving of the adoption of a decimal coinage system, but 
“not at present of a decimal metric system of weights and 
measures,’ 


Yorkshire Miners’ and Non-unionists. 

The Council of the Yorkshire Miners’ Association, at 
Barnsley, on the 11th inst., again considered the question of non- 
unionists. It was reported that a strong feeling existed that the 
time had arrived when definite action should be taken to compel 
the non-unionist to join the association, inasmuch as they were 
obtaining the benefits of the association’s work without payi 
towards it. A call was madefor energetic action and the Counci 
were urged to authorise a ballot of the men to be taken imme- 
diately. U:timately it was agreed that the delegates should 
consult their branches and attend the next Council meeting a 
month hence prepared to say whether or nota ballot vote should 
be taken on the proposal to set down the collieries where non-union 
men were still at work. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 

THOUGH it is not to be denied that just at the present 
time there is a lull in buying in the iron and allied industries all 
round, the situation is most encouraging, for nearly every producer 
has plenty of work, and is assured of being in that position for some 
months ; at any rate, till the end of the current half-year. On this 
account manufacturers are very firm in regard to their quotations, 
for they are under no pressure to sell, and can afford to be inde- 





10s. 6d. per ton at the pits. 


Steam and Manufacturing Fuel. 


The output, though large, is absorbed by the market, and 
supplies available outside contracts are readily sold at 12s. per ton. 
Large requirements are being made to tide over the approaching 
holidays, both on account of railway and steam fishing companies. 
But little new business is being done in regard to forward orders. 
Hull and Grimsby are receiving increased consignments for export 
and coastwise trade. Coking slack and smudge are in brisk 
request. Prices, consequently, are firm, good brands of coki 
fuel realising 6s. 6d. to 7s. per ton at the ovens. In ver Nor: 
and smudge there are large deliveries to Lancashire and Yorkshire 
textile districts. Good samples of slack rule at 5s, to 5s. 3d. per 
ton at the pits, 


Coke. 


Though the output continues heavy, it is not in excess of 
market requirements, which easily absorb all that is made and 
there are no stocks anywhere. — A full tonnage is being forwarded 
to both: Lincolnshire, Derbyshire, and other smelting localities. 
Current quotations for best washed smelting coke are 17s. to 18s. 
per ton; unwashed, 15s. to 16s. 6d. per ton. Steel melting coke, 
25s. 6d. to 26s, 6d. per ton. 


Coal Trade with Hull. 


The South Yorkshire and adjoining collieries continue 
largely to increase their business with the great Yorkshire port. 
Horg | February the weight taken to Hull was 378,832 tons, against 
334,720 tons in February of last year. For the two months of 
the year the total weight is 761,360 tons, as compared with 
667,296 tons for the first two months of 1906, e coastwise 
trade, though not so active as in the first month, was satisfactory, 
reaching a total of 85,061 tons, of which weight 66,157 tons 
were sent to London. For the two months, out of 175,598 tons 
dealt with at the port for coastwise trade, 136,471 tons went to the 
metropolis. Last month exports amounted to 165,947 tons, as com- 
_ with 127,720 tons in the opening month of 1906. Germany, 
Sweden, Holland, and France were the principal customers, 
each of these countries showing a e increase on the business 
done in February of last year. Of the contributing collieries, 
Denaby and Cadeby Main, as usual, head the list with 32,920 tons, 
though this is a falling off on the weight sent in February of last 
ee tons—Hickleton is second with 16,216 tons, against 

3,480 tons in February of 1906. Aldwarke Main is third with 
14,576 tons, against 11,328 tons in February of last year. South 
Yorkshire coalowners find the home market making heavy demands 
upon their output, and this no doubt accounts for several of them 
sending somewhat less to the Humber than usual, the West Riding 
pits, in some instances, getting more business in consequence. 


The Iron Market. 


Prices are well maintained. Hematites are still quoted at 
the advances noted last week, West Coast, delivered in Sheffield 
and Rotherham, 88s. to 90s, per ton; East Coast, 84s, to 86s. per 











pendent fora time. The only weakness is in the Cleveland pig 
iron market, and that is occurring in spite of the good trade ; it is 
brought about by the operations of speculators in warrants. Trade 
in Cleveland pig iron is as good as it well could be ; in fact, it is 
without parallel—the production is by far the largest that has ever 
been reported, and yet it is hardly sufficient to satisfy the demands 
made upon the ironmasters. Stocks are declining, shipments 
almost unprecedented, and prospects satisfactory. Neverthe- 
less, the speculators have kept the upper hand in respect to 
the régulation of prices of Cleveland iron. The situation 
is intrinsically good, and has been for months, yet speculators have 
manipulated the warrant market so that prices of Cleveland 
warrants have fallen about 10s. per ton since the middle of Decem- 
ber, and the quotations are now lower than they have been since 
last August. The North of England is now producing pig iron at 
the rate of 70,000 tons per week, and every ton of this is going 
direct into consumption ; therefore it is apparent that the trade is 
intrinsically good, and belies the course of the warrant market. 


Cleveland Pig Iron. 

The deliveries are extremely heavy, and must continue so 
over the spring months—in fact, makers are assured of that by the 
extraordinary quantities that have been sold to the Continent for 
March-June delivery, especially toGermany. If the deliveries to 
America are kept up in such circumstances, it will become neces- 
sary to draw much more heavily on the stock in the public warrant 
stores. Cleveland warrants have drop to 54s. cash buyers, and 
this has led to second hands reducing their price of No. 3Cleveland 
G.M.B. pig iron to 54s. 9d., for they invariably follow warrants up 
and down. No.1 is 3s. per ton dearer than No. 3, while No. 4 
foundry is 9d. per ton less, and No. 4 forge 1s. 6d. per ton less. 
Mottled and white are still practically unobtainable qualities. It 
must be reported that producers cannot see their way to accept 
anything like the figures named abovs, but, taking into account 
the condition of their order-books, they have no need to do so. 
It is, indeed, years since they were so well off in this respect. 


Hematite Pig Iron. 

The producers of East Coast hematite pig iron are better 
off in the matter of prices than the makers of Cleveland iron ; 
they have not to suffer from the vagaries of the speculators, for 
there are no East Coast hematite iron warrants, and the iron in 
second hands does not trouble them, for their business and prices 
are regulated mainly by legitimate trade. They usually get 10s. 
per ton more for mixed numbers hematite pig iron than is paid 
for No. 3 Cleveland iron, but their position is so much the better 
now, owing to the absence of any warrant iron, that they can 
realise about 23s. per ton more than is paid for No. 3 Cleveland 

ig iron, 77s. 6d. being the general figure for mixed numbers 
ematite iron. 
Ironmaking Materials. 

One of the most prominent features of- the week has been 

the reductions that have been made in the prices. of iron ore and 


coke. Rubio ore is freely offered by merchants at 22s. per ton 
delivered here, but consumers continue to hold off. As regards 
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coke the fall in value has been due to the slackening of the export 
demand, and producers have changed their attitude in that they 
are keen sellers, a fact which could not be said of them for a long 
time. But they do not find consumers ready to buy, and coke 
manufacturers, who last mouth were holding out strongly for 25s. 
per ton for medium coke—which they got only in exceptional 
cases—are now glad to accept 22s. per ton delivered at the Mid- 
dlesbrough furnaces ; indeed, 21s., and even 20s., has been taken, 
for the general expectation is that an even lower price will rule, 
and the relative price of coke to the figure at present ruling for 
Cleveland pig iron is not over 18s. 6d. 


Cleveland Ironstone. 


The production of Cleveland ironstone was never larger 
than it is at present, but it falls short of the requirements, and 
hundreds of thousands of tons of Northamptonshire iron ore has 
been bought for consumption in this district. 


Stoeks of Pig Iron. 


’ The heavy shipments have led to the withdrawal of 
considerable quantities of Cleveland pig iron from Connal’s public 
warrant stores, a good deal of the warrant iron going to America. 
The quantity held on 13th inst. was 482,675 tons, a decline for the 
month of 12,906 tons. The stock consisted of 460,665 tons of No. 3 
Cleveland iron; 18,931 tons of No. 4 foundry; and 3079 tons of 
iron not deliverable as standard. 


Pig Iron Exports. 


The shipments of pig iron from the Cleveland district are 
heavy this month, and especially are they large to America. At 
the date of writing there are three big steamers loading pig iron 
for the United States—the England, the Holland, and the 
Arkansas—and between them they will carry over 12,000 tons, 
The deliveries are beginning to he brisk to Germany, the canals 
and rivers being again open. Up to 13th, the total exports 
of pig iron from this district had reached 55,348 tons against 
46,810 tons last month ; 55,615 tons in March, 1906 ; and 31,495 
tons in March, 19065, all to 13th. 


Manufactured Iron and Steel. 


Some improvement is noticeable in the demand for several 
kinds of finished iron and steel, more especially for rails. For 
plates and angles new orders are rather scarce owing to the dearth 
of new shipbuilding orders, but there is work booked by the plate 
and angle makers which will keep their mills in full operation for 
several months. In all branches prices are firmly maintained, and 
likely to continue so. 


Shipbuilding. 


Few new orders are falling to the lot of the shipbuilders, 
but that can hardly be expected when the high prices quoted by 
them are taken into account. But they are compelled to ask these 
because of dear materials. - Mr. Doxford, chairman of William 
Doxford and Sons, Limited, Sunderland, at the annual meeting, 
said there were difficulties for shipbuilders to face owing to the 
increasing cost of labour and materials and the disinclination of 
owners to contract for steamers at the present high prices and 
with the low freights prevailing. The amount of work in hand was 
little more than half of what it was a year ago. 


Engineering and Bridge Building. 

Somewhat more activity is reported, especially in the 
latter. A good deal of work is locally being executed for despatch 
to India and Egypt, and a brisker and more prosperous period is 
counted upon. 


Coal and Coke. 


The trade continues to be quieter than it was in the first 
two months of the year, the export demands having slackened. 
The bad weather has likewise interfered greatly with deliveries, 
and helped to bring down the quotations until they are now at 
faizly reasonable figures. The downward tendency has caused 
consumers to adopt more generally a waiting policy. Still there 
are some good inquiries on the market. For instance, the Russian 
Admiralty are asking for tenders for 150,000 tons of steam coal 
to be shipped to various Baltic ports during the next three months. 
The Danish State Railways ask quotations for 120,000 tons steam 
coal, delivery this year. The Swedish State Railway authorities are 
expected to ask again for tenders for 300,000 toos steam coal ; the 
high prices last quoted caused them to decline the distribution of 
orders. For best steam coal lds. f.o.b. is quoted, and for best gas 
12s. 6d. to 13s. f.o.b. Coking coal has dropped to lls. 6d. and 
123., and medium furnace coke to 22s., and in some cases 2ls. 
per ton delivered Middlesbrough. Foundry coke is down to 25s. 
f.o.b. Further reductions are looked for. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Outlook in the Iron Trade. 


THE time now appears to have arrived when it might be 
useful to make an endeavour to forecast the future of the iron 
trade. Without doubt this is precisely what a great many, closely 
interested in the business, are desirous of doing. It may be open 
to doubt, howeyer, whether there is sufficient information available 
toadmitofa satisfactory conclusiononthesubject. Atthesametime, 
it cannot failto be of advantage carefully tonote the present surface 
conditions of the business, which is probably about all thatcan bedone 
with anything likecertainty. The state of trade in the immediate 
future will undoubtedly depend largely on the nature and extent 
of the foreign demand, and this it is most difficult to anticipate. 
Despite the repeated assurances that America and the Continent 
continue to make inquiries for our iron; the market has been 
persistently falling, and it does not appear that home consumers 
are of opinion that the time has yet arrived when they can 
safely come in as large purchasers. Some important contracts 
that were expected to come here have gone to the Continent, and 
others are still in doubt. At the moment there is a good deal of 
uncertainty as to the future, but it is so far satisfactory that 
makers of both raw and manufactured iron and steel are in the 
meaiutime well supplied with work. 


The Warrant Market. 

The warrant market has been irregular since last report, 
and prices have marked a further decline. Business has been done 
in Cleveland warrants this week at 54s. 10d. to 53s. 9d. cash, and 
553. to 54s. 14d. one month. Some transactions took place in 
Cumberland hematite from 72s, 3d. to 71s. 6d. cash, and at 71s. 3d. 
for delivery in one month. The price of Scotch warrants moves 
automatically with the rest of the market, scarcely any business 
being done. 


Output and Stocks. 


The production of pig iron is steadily maintained, and the 
makers are now making equal quantities of hematite and ordinary 
iron, 42 furnaces being employed in each case, while there are 
6 furnaces producing basic iron. The 90 furnaces thus blowing in 
Scotland compare with 89 at this time last year. There has been 
very little alteration in the stocks of pig iron since the beginning 
of the year, Scotch warrant iron showing only a reduction of 342 
tons Since the end of last month 500 tons of standard foundry 
pig iron have been withdrawn from the Glasgow stores, and these 
two quantities represent the total decrease from lst January. 
Stocks now consist of 4944 tons Scotch warrant iron and 3500 of 


other kinds, coming up to the requisite standard for the store, and 
these figures _— with 13,610 and 7150 tons respectively, which 
made up the total stock at this time last year. 


Scotch Hematite. 


The current output of Scotch hematite pig iron is at the 
rate of about 12,700 tons per week, and almost the whole of this is 
believed to be going into consumption. Prices have been giving 
way a little, and the reduction in the past week is 1s., merchants 
now quoting 79s. per ton for delivery at the West of Scotland 
steel works, Owing to the prevailing quietness in the shippin 
trade, ore freights are now at a low figure, about the last record 
being 4s. 103d. per ton from Santander to Glasgow, and 3d. per 
ton less for delivery at the Ayrshire ports, where it is convenient 
to discharge a fair proportion of the iron ore imports. 


Prices of Makers’ Iron. 

The prices of Scotch makers’ iron are much steadier than 
warrants, but in several instances they are 6d. to ls. per ton lower 
this week. G.M.B., No. 1, is quoted at Glasgow, 69s.; No. 3, 
65s.; Govan and Monkland, Nos. 1, 70s.; Nos. 3, 66s.; Carnbroe, 
No. 1, 71s.; No. 3, 67s. 6d.; Clyde, No. 1, 74s.; No. 3, 69s.; Gart- 
sherrie and Calder, Nos. 1, 74s. 6d.; Nos, 3, 69s. 6d.; Summer- 
lee, No. 1, 76s. 6d.; No. 3, 70s. 6d.; Langloan, No, 1, 78s. ; 
No. 3, 72s.; Coltness, No. 1, 86s.; Glengarnock, at 
Ardrossan, No. 1, 75s.; No. 3, 693. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 69s. 6d.; No. 3, 66s. 6d.; Dalmellington, at Ayr, 
No. 1, 72s.; No. 3, 66s. 6d.; Shotts, at Leith, No. 1, 75s.; No. 3, 
70s,; Carron, at Grangemouth, No. 1, 78s.; No. 3, 71s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7450 tons, of which 4222 went abroad, and 
3188 coastwise. Almost exactly one-half of the foreign shipment 
went to the United State, which took 2110 tons, and the total 
shipments to the States since the beginning of the year now reach 
31,384 tons, compared with 200 in the corresponding period of last 
year. The other shipments in the past week were distributed. to 
South America 396 tons, Germany 370, Italy 300, Holland 140, 
India 90, Belgium and Russia 60 each, France 20, China and 
Japan 45, and othee countries 541. The aggregate shipments 
frem Scotland since the beginning of the year are 81,377 tons, 
against 50,601 in the same period last year. The arrivals of 
Cleveland pig iron in Scotland amount to 12,111 tons, being 2803 
tons more than in the corresponding week. 


Finished Iron and Steel. 

There has not been much change in the position of these 
industries‘since last report. In each case the works are kept 
going, with few exceptions, full time, and in some instances there 
is considerable employment secured for the future. Home inquiry 
is slow, especially as regards shipbuilding material, which usually 
constitutes the bulk of the trade. Important inquiries are being 
made for material to be shipped to Canada, Japan, and elsewhere, 
and it is hoped that out of these some business may be secured. 


The Coal Trade. 

The coal trade continues active as a whole, although the 
past week’s shipments come short of the quantity despatched in 
the preceding week by 27,000 tons. At the same time the aggre- 
gate clearances from the Scottish ports are 31,900 tons larger than 
in the corresponding week of last year, and the total shipments for 
the present year to date show an increase of 150,177 tons. Prices 
are firm, the rates at Glasgow harbour being for steam coal, 
lls. 6d. to 12s.; ell, 12s. 6d. to 13s.; and splint, 13s. per ton. The 
home demand for house coal is well maintained during the wintry 
weather, and there is also a large and steady business in coal suit- 
able for manufacturing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade for February. 

A CERTAIN degree of interest is always aroused by the 
publication of official returns, and as the months go by, and totals 
are recorded, a sound basis is given for expectation as to the 
security of the year’s trade. So far, there are satisfactory reasons 
for believing that trade is not of the spasmodic kind, and that 
each part will have good records. During February Cardiff —_ 
1,445,604 tons cargo, and 258,978 tons bunkers. Newport, 289,956 
tons cargo and 47,232 tons bunkers. Swansea, 197,556 tons coal 
cargoes and 31,183 bunkers. Port Talbot continues to make good 
headway, and last month despatched 97,803 tons coal and 18,152 
tons bunkers. Llanelly, 17,827 tons coal and 1130 tons 
bunkers. In proof of the growing trade of anthracite, Milford 
despatched 7566 tons, as against 5493: tons last year. It may be 
of interest to compare Bristol and Gloucester shipments of coal 
with those of Wales. In February Bristol dispatched 9363 tons 
bunkers, as compared with 12,352 tons for February, 1906, and 
Gloucester 387 tons, as compared with 160 tons bunkers, 


State of the Coal Market. 

Prices mid-week were very irregular. For example, best 
coal was quoted at 17s, 6d. to 18s., and from 18s. to 18s. 3d., while 
in some quarters as little as 17s. was named; best seconds were 
named at 16s. 9d. to 17s. 3d., and from 17s. 3d. to 17s. 6d.; ordi- 
nary seconds were at 16s. 3d. to 16s. 6d.; drys, 16s. 3d. to 16s. 6d. ; 
best washed nuts, lis. 6d. to 16s.; best peas, 13s. to 13s. 6d.; 
very best smalls, lls. 3d. to lls. 6d.; best ordinaries, 10s. to 
103. 6d.; seconds, 93. 3d. to 93. 9d.; inferiors. 8s. 6d. to 9s.; best 
black vein, Monmouthshire, 16s. 9d., 17s., 17s. 3d. Cardiff 3d. 
less than Newport. House coal: Best, 18s. 6d. to 193. 6d.; best 
ordinaries, 17s. 6d. to 18s. 6d.; No. 3 Rhondda, 19s. 6d. to 19s, 9d.; 
No. 2 Rhondda, 15s. to 15s. 3d.; smalls, 8s. 9d. to 9s. 3d.; patent 
fuel, 16s, to 16s. 6d. 


The Coke Market. 
Some relief has been given by the lessened quotation for 
coke. The latest figures are: Furnace, from 21s. 6d. to 23s, 64.; 
foundry, 27s. to 29s.; gpecial, 28s. to 33s. 


Pitwood. 

Prices remain weak. all round, and as little as 18s. 3d, has 
been accepted for delivery at Cardiff and Barry. At Newport 
prices have been ruling better, and as much as 19s, 6d. has been 
done during the past week, but the market there has also 
weakened considerably, and a leading importer stated this week 
that he had been obliged to accept 18s, 9d. for Newport delivery. 
Most of the collieries are taking advantage of the low pri: es to 
stock heavily. In conversation with a prominent member on 
‘Change I was informed that a very large quantity is coming in 
this nonth, and he fully expects prices to be weaker. Prospects 
for April are certain to be brighter, and in his opinion prices would 
be much better in the second week of April. 


The Anthracite Trade. 


All collieries are working full time. Red vein coal is in 
good demand, and as usual ot late, all machine coals are subject of 
inquiry. One feature of business is the demand for thrown coal 
for bunkers. All prices firm. Latest:—Best malting, 20s. 6d. to 
2le. 6d.; seconds, 18s. 6d. to 19s. 6d; big vein, 17s. 6d. to 
18s, 6d.; red vein, 15s. to 16s.; cobbles, 19s. 6d. to 20s. 6d.; nuts, 
28s..3d. to 24s. 6d.;. peas, 15s. to 15s. 6d.; rubbly culm, 7s. 3d. to 
7s. 6d.; duff, 5s. 9d. Other quotations: Best steam, 17s. 6d. to 
18s. 6d.; No. 3 Rhondda, 19s.; best stall steam, 9s. 6d, to 
10s. 6d.; best small No. 3 Rhondda, 10s. 6d. to 11s, 6d.; patent 





fuel, 16s, 





Meeting of the Coalowners’ Association. 

There was an interesting gatheri of coalowners ; 
Cardiff this week, Mr. Hood, chairman of he Ginmonran if 
Company, presiding. After passing a vote of thanks to the retiring 
chairman of the Association, Mr. Clifford Cory, and the confirma. 
tion of the election of district officers, Mr. Dalziel submitted the 
report for 1906, showing that the output of coal in the Cardiff dis. 
trict was 25,024,550 tons, an increase compared with 1905 of 4.6 
percent.; Newport district, 8,513,342 tons, an increase of 10°9 per 
cent.; Swansea district, 3,747,921 tons, an increase of 12.8 per 
cent. 


The Iron and Steel Trade. 

Business is not regarded as very satisfactory with regard 
to new orders coming in, but an authority states that entries on 
books are sufficiently good to keep work going. Very few items of 
interest can be noted. Rail and fish-plates are in demand for 
India. Steel sleepers are being turned out in good bulk for 
Colonies. ' At Swansea the steel trade is buoyant. At the Met:! 
Exchange the last report of eevee was as follows :—Bessemer pig 
iron, mixed numbers, 71s. 6d.; Middlesbrough, 53s. 10d.; Scotch. 
603. 9d.; Welsh hematite, 85s., delivered ; Siemens steel bars, £'tj 
to £6 2s. 6d.; Bessemer the same. Cardiff quotes steel rails, 
heavy secticns, £6 12s. 6d.; light sections, £6 17s. 6d. to £7. : 


Tin-plate. 

Another good week’s total was recorded last week at 
Swansea : Shipments, 85,503 boxes ; received from works, 79,110 
boxes ; present stocks, 113,276 boxes. In the total, out of the 
6300 tons shipped 5 Ging New York took 900 tons ; Phila- 
delpbia, 800 tons ; Batoum, 600 tons; Yokohama, 450 tons; and 
Buenos Ayres, 530 tons. Swansea also shipped 2100 tons black 
plates, Galatz and Ibrail taking about 700 tons. Latest report : 
Good general inquiry at makers’ prices. Ordinary sheets, I.U., 
20 x 14, 14s. 10$d., Bessemer ; Siemens, 14s. 104d. to 15s. ; C.A. 
roofing sheets, £11 10s. per ton; galvanised sheets, 24 gauge, 
£13 lds. to £14 ; finished black plates, £11 10s.; big sheets for 
galvanising, £11 10s. Other quotations: Block tin, £191 
lead, £20 6s, 3d.; copper, £110 5s.; spelter, £26 7s, 6d. 


The Iron Ore Trade. 

During last week Cardiff imported 10,800 tons of ore 
principally from Bilbao, and ae oa 4800 tons. Prices, Cardift 
and Maayan, are:—Rubio, 20s. 6d. to 21s.; Almeria, 20s. 3d. to 
20s. 6d. on basis of 50 per cent.iron. This week on one day Ebbw 
Vale imported over 4000 tons and Blaenavon 3076, while Guest, 
Keen and Co, maintained late averages. 


OS.5 


New Tin-plate Works and Patent Fuel Works. 

It is very likely that new tin-plate works will be con- 
structed upon the site of the‘old Avon Vale Works ; and in addi- 
tion, I hear, that in the Swansea district new patent fuel works are 
under discussion, and this is regarded as an indication of the 
present satisfactory trade. There was a despatch of over 12,00 
tons last week from Swansea, 


Coal Trade from Wales to the Cape. 

Mr. D. A. Thomas elicited important information this week 
by the question to the Under Secretary to the Colonies regarding 
coal to the Cape: ‘‘ Whether the Customs duties of 3s. 6d. per 
ton on British coal imported to Cape Colony is charged as coal 
raised in and imported from Natal ; whether the Cape dock dues 
on coal, and the coal rates on the Cape railways controlled by the 
Government, are the same on British and Natal produce.” In the 
event of the reply being in the negative, Mr. D. A. Thomas sug- 
gested that equal treatment be accorded the produce of this 
country and the Colonies when imported into any one of the com- 
ponent parts of the British Empire. Mr. Churchill, in reply, said 
that an import duty of 3s. was levied on coal entering one Colony 
from another. He admitted that it had been the practice to give 
preference to local products on the railways, and, further, he 
admitted, that his Majesty’s Government were in sympathy with 
the latter part of the hon. member's question. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Messrs. G. Bailey Toms and Co. are 
moving to more convenient offices at No. 8, Laurence Pountney- 
hill, Cannon-street, E.C., on the 23rd inst. 

WE are informed that Messrs. J. Butler and Co., of Victoria 
Works, Halifax, have appointed as their sole London representatives 
Messrs, J. E. Lawler and Muirhead, of 39, Lime-street, E.C. 

WE are informed that Mesers. J. Conway and Co., of Union 
Boilerworks, Sayner-rvad, Hunslet, Leeds, on February 11th last 
amalgamated with Messrs. Beanland, Perkin and Co., engineers 
and machinery merchants, Neville-street, Leeds. 

FENESTRE, CADISCH AND CO., of 17, Harp-lane, E.C., inform us 
that they have just been appointed agents for the following French 
firms :—The Saut du Tarn Blast Furnaces and Steel Works, manu- 
facturers of files, rasps, tool steel, &c.; and also by the Copper and 
Brass Rolling Mills, Limited, of La Neuve Lyre, France (Messrs. 
Baraguey-Fouquet and Co.). 

WE are informed by Messrs. Siemens Brothers’ Dynamo Works, 
Limited, that they have opened a London branch at 1, Abchureb- 
yard, Cannon-street, E.C., under the management of Mr. A. W. 
Woodyatt. The district controlled by this branch will cover the 
counties of Bedfordshire, Berkshire, Buckinghamshire, Cambridge- 
shire, Essex, Hampshire, Hertfordshire, Huntingdonshire, Kent, 
Middlesex, Norfolk, Oxfordshire, Suffolk, Surrey, Sussex, the Isle 
of Wight, and the Channel Islands. 

THE engineer of the Edinburgh and District Water Trust, Mr. 
Tait, having for some time recommended the provision of addi- 
tional filters and clear water tanks at a higher altitude than the 
existing ones at Alnwickhill, rendered necessary by the increasing 
number of buildings at a high altitude, Mr. Hill, consulting 
engineer, Manchester, has been engaged to take borings at differ- 
ent places in the vicinity of Fairmilehead and to report. The 
cost, it is expected, will amount to about £150,000. 








INSTITUTION O¥ MINING AND METALLURGY. —The sixteenth 
annual general meeting of the Institution of Mining and Metal- 
lurgy will be held, by the courtesy of the Council, at the rooms 
of the Geological Society, Burlington House, Piccadilly, London, 
W., on Thursday, March 21st, 1907, at 8 o’clock p.m. : 

SHerrigLD Motor Car SHow.—The second annual Sheffield 
Motor Car Show was opened on the 8th inst. by the Lord 
Mayor, and has been-a centre of great and increasing interest 
this week. The Exhibition is under the honorary patronage of 
the Sheffield and District Automobile Clab, the members of 
which have taken an active part in promoting its success. The 
Artillery Drill Hall, where the show is held, though the largest 
building available in. the city, was insufficient for the full 
requirements of intending. exhibitors; but the display was 
representative of the remarkable progress which has been made 
in the motor manufacture. An interesting feature is the 
increase in the number-of Sheffield firms which have engaged 
in the motor industry. This year’s show is admitted to bea 


distinct advance on the previous Exhibition in Shetfield, although 


the: limited space prevented its ‘assuming’ the proportion it 
otherwise would have done. 
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NOTES FROM .GERMANY. 
(Fiom our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia, 


DuRING this week and the last the condition of the 
henish-Westphalian iron industry has been just a little less ani- 
mated, deblers and consumers showing some reserve with regard 
to forward orders, and discontent has been felt and expressed in a 
number of cases at the uncertainty prevailing as concerns the pro- 
longation of several syndicates. Pig iron has been in good demand 
yenerally. Foundry pig has been a trifle more ‘quiet than pre- 
viously, partly because the decrease in the prices for English 
foundry pig is expected to influence also the Rhenish- Westphalian 
quotations, and consuzners, being very well suppiied with foundry 
ig, prefer to await the further development of the iron trade 
before they place any more important orders. On the scrap iron 
market demand and sale have been improving, and quotations 
have slightly advanced in consequence. semi-finished steel is as 
scarce as ever. The enlargement of some. of the State Railway 
lines has led to an improvement in the demand for all 
descriptions of railway material, whereas girders have hitherto 
remained in comparatively quiet request. Bars in basic are 
in exceedingly good call, both for immediate and forward delivery, 
and dealers are patting in large stores; the average price is 
M. 150 p.t. Iron bars sell freely at M. 170 p.t. Inland demand 
for sheets is extensive, and this has caused makers to become 
rather careless as regards foreign orders, for the mills have work 
on hand for many months to come; M. 157-50 to M. 162-50 p.t. 
are the prices quoted. Prices for heavy plates have not kept pss 
with those for sheets, common plates realising M. 145 to M. 147-50 
p.t., and boiler plates M. 165 p.t. Satisfactory employment and 
paying prices are reported from the hoop and wire industry, and 
the pipe trade is likewise in a favourable condition. Deliveries 
of the Steel Convention in 1906 were as under:— 


Semi-finished Railway Sectional 

steel. material, iron. 
lanuary 175,962 154,859 129 O12 
February 156,512 155,671 125,376 
March .. 178,052 172,698 177,107 
April 153,891 147,000 163,668 
May 158,947 179,190 .. .. 184,434 
June 166,869 148,167 .. .. 176,457 
July ee 146,658 149,931 189,975 
August .. F 147,384 146,854 188 919 
September .. 188,280 148,528 156,669 
October.. .. .. 158,284 176,974 166,303 
November .. ~ 150,077 181,831 151,385 
Decemter 142,008 175,144 181,873 


The Siegerland Iron Trade. 


The majority of the ironworks have been for many weeks, 
and are still, in excellent occupation ; only here and there a very 
slight abatement in demand is perceptible, and the feeling has 
been a trifle uncertain with regard to the future condition of 
prices. Plates have in a few cases been offered at slightly reduced 
quotations ; sectional iron sells freely. 


From the Saar and Mosel District. 


The production of iron ore and of pig iron, though heavy 
and increasing, is not in Hag carom to consumption, and for some 
sorts raised prices 2ould be realised. Semi-finished steel remains 
scarce. Girders and sectional iron are well inquired for, and a 
brisk trade is done in bars, the greater part of this year’s output 
having already been os of. Foreign inquiry increases. 
Iron bars realise M. 165 to M. 170 p.t., and barsin basic are quoted 
M. 145 p.t. Sheets, as weli as heavy plates, remain in strong 
request ; for the former four to five months are the terms of 
delivery usually asked. Sheets realise M. 162 to M. 165 p.t., and 
heavy plates M. 145 to M. 150 p.t. free Siegen. In corrugated 
sheets an animated business isdone. The amount of work secured 
in the hardware and tool industry is most satisfactory. 


The Silesian Iron Trade. 


In Silesia the position of the iron market remains as 
favourable as before. The Upper Silesian Syndicate has already 
disposed of the entire output of tie twenty-two)}blast furnaces for 
1907. From the manufactured iron department lively occupation 
is reported, while prices remain firm as before. 


Coal in Germany. 


Consumption for all descriptions of fuel remains heavy as 
before ; quotations have not been altered, but show much stiff- 
ness, 


Satisfactory Trade in Austria-Hungary. 


The situation of the iron and steel industry is generally 
reported as favourable; an abatement in activity could not be 
noticed except in some special cases. Girders, for instance, are in 
somewhat less lively request than usually at this time of the year, 
the activity in the building line being still rather limited. In coal 
large sales have been effected during the week, consumers and 
dealers being anxious to fill their stores before April Ist. 


The French Iron Industry. 


; The exceptionally good employment in all branches con- 
tinues, and very Jong terms of delivery are being asked for all 
orders recently booked. Current list quotations are as follows :— 
210f. to 220f. p.t. for merchant bars ; 190f. to 200f. p-t. for rails ; 
230f. to 235f. p.t. for common steel plates ; 280f. to 290f. p.t. for 
wire rolls ; 320f. to 330f. p.t. for galvanised wire. Foundry pig 
No. 3 fetches 84f. p.t., and forge pig 72f.p.t. Since the beginning 
of the year prices for castings have been raised 10 to 15 per cent. 
The outlook is fair as regards future employment, for inland rail- 
ways as well as French railways in Africa intend placing orders 
up to 78 million francs; besides, an increasing activity can be 
noticed in the motor car department, and army and navy require- 
ments will also secure employment to a number of shops. 


The ‘Condition of Trade in Belgium. 


Demand for iron and steel during the week now past has 
been comparatively limited. Only few orders for forward delivery 
have been placed, both locally and on foreign account, and the 
tone all round is just a little more quiet. Raw material continues 
scarce, and very stiff in price. Coal remains in regular and strong 
request. The large tenderings for coal for the Belgian State Rail- 
ways are to tak» place on the 12th inst., and on these much of 
the future state of the coal market will depend. 








SOCIETY OF EN GIN EERS. 


_Ata meeting of the Society of Engineers held at the Royal 
United Service Institution, Whitehall,;.on* Monday evening, 
March 4th, 1907, MroJ. W. Wilson, Vice-president, in the chair, a 
paper was read on ‘t The Connaught Bridge, Natal,” by Mr. Edward 
4, Stead, Assistant District Engineer, Public Works Department, 
Natal, and of which: the following is an abstract :— 

‘The author opened. his — with some notes on the Umgeni 
River and the watershed, giving particulars of rainfall and floods. 
He then gave a general description of the bridge. The total span 
between abutments ‘is 922ft. 8in., and the number of spans is 
twelve. » The width ofthe bridge between curb plates is 22ft. The 
south abutment was ‘described in detail. There are seventy-five 
piles in the foundation, of an average length of 29ft. each, which 
are braced together at the heads and surrounded by a mass: of 
concrete. ‘The arrangements for driving piles were described and 
the loads on piles given, together with details of the concrete abut- 








ment and wing walls faced ~ith masonry. The north abutment 
consists of a pair of cylinders similar to the piers, as owing to the 
nature of the foundation, it was not practicable to construct a con- 
crete abutment. The embankment is carried round the cylinders 
and faced with masonry pitching. 

The author then described the cylinder piers and the methods 
adopted to sink them. The cylinders were of steel, 6ft. diameter 
below and 4ft. diameter above the river bed. The author dealt with 
the difficulties experienced in connecting the cylinders of different 
diameters by means of a taper cylinder as provided in the design 
of the bridge, it being found diffierlt and expensive to sink 
cylinders exact'y to meet the fixed level of taper pieces. He then 
described a telescopic form of joint which was ultimately adopted 
in all piers except the first. The cylinders were sunk to an average 
depth of 77ft. below river bed, the deepest cylinder being 103ft. 
8in. The guides and staging, plant and sethes of sinking were 
dealt with, and the strata sunk through were described. 

The author next gave particulars of observations taken of the 
resistance by, surface friction on the cylinders, showing how the 
different strata affected the amount of loading necessary to over- 
come the resistance, and he added some of his opinions deduced 
froin the observations on the works. The cylinders were filled up 
solid with concrete, and the method of placing the concrete was 
described, after which the author gave details of the upper piers 
and bracings. During the construction of the bridge some of the 
cylinders were tested for their supporting power, and a description 
was given of two of these tests, which in each case were applied 
aft-r the concrete hearting had been deposited. 

The superstructure is of steel throughout; the spans are 
77ft. 4in. from centre to centre of piers ; the width between” the 
main longitudinal girders is 24ft., and footways are carried on 
brackets on the outside of each main girder. Each span has 
eleven cross girders, upon which are carried the corrugated deck- 
ing Pe The roadway is macadamised, 

Mr. Stead gave an account of the damage done by an extra- 
ordinary flood, when the river rose 14ft. in twelve hours. The old 
low-level timber bridge was swept away, and it was necessary to 
construct a temporary bridge 500ft. long and 19ft. wide in seven- 
teen spans, the bridge having been built in ten days. 

Finally, the author stated that the cost of the bridge was 
£52,000. The steel work was made by Messrs. Westwood and Co., 
of London, from the design of Mr. H. G. Humby, M. Inst. C.E., 
consulting engineer to the Natal Government. The contractors 
were Messrs. Smullins Brothers and Mansel, of Johannesburg. 
The time occupied in the erection of the bridge was twenty-two 
months, viz., from March, 1904, to January, 1906. 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specitcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the accept of the iplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








STEAM ENGINES AND BOILERS. 


3144. February 8th, 1906.—IMPROVEMENTS IN VALVE GEAR FOR 


FLUID PRESSURE ENGINES, James T. Marshall, Marshall’s 
Valve Gear Company, Limited, Boyne’s Engine Works, 
Leeds. 


This invention relates to valve gear for fluid pressure engines, 
wherein a slotted link or a lever that is connected to and operates 
the valve of a locomotive or other engine is oscillated about a 
pivot by one of two excentrics through a rocking part and con- 
necting link, and is also moved to and fro by thé other excentric. 
The object is to simplify the gear and reduce dimensions in the 
transveree direction of the engine, soas better to adapt it for appli- 
cation to the inside-cylinder locomotive engines commonly in use 
in this country, and especially to those engines wherein the 
cylinders are arranged close together. There are seven figures. 
Fig. 1 is a side elevation. The slotted radius link a used for 
operating each steam distributing valve 4 is supported at its cen- 
tral portion from one side only by a pin c, that is indirectly con- 
nected to, and extends laterally from, one side of the link, and is 
carried by one end of an arm e¢, the other end of which is mounted 
to rock about a stationary pin or shaft f, which is supported above 
the said link a. The pine has its axis arranged opposite the 
centr line of the slot a! in the link a and to project laterally from 
a plate or bracket g, that is secured to one side only of the link a, 
and is provided with a rearwardly extending arm g!. The bracket 





g is recessed at its inner side, vic., that next the link a, to a suffi- 
cient extent to admit of the slotted end i! of the connecting-rod h 
that connects the sliding die i of the link @ to the valve rod &, 
sliding freely past it, and the rearwardly extending arm g' of the 
bracket g is bent sideways, so that the free end of such-arm will 
extend partly behind the link a and be of much less width than the 
total width of the bracket and link. The upperend e¢! of the rock- 
ing arm e, that is mounted to rock on the pin /, is made of sufficient 
thickness to afford lateral support and a good wearing surface 
The lower end ¢ of the rocking arm e, where it is jointed to the 
carrying pin c, is made of sufficient thickness to afford an efficient 
support to the pine and the link a, and is provided with a rear- 
wardly extending lug of extension ¢ that is of much less thickness 
than the corresponding end ¢? of thearm. The radius link a is 
actuated and controlled by two excentrics m, x. One of these 
excentrics m, which is designed to impart the to and-fro movement 
to the link, is connected by its strap m! and the rod m? to the 
rearwardly extending lug or projection ¢ on the lower end ¢? of the 
rocking arm ¢, the end of the rod being forked or slotted, and 
embracing the lug or projection ¢e*, to which it is jointed by a pin 
o. The tric n is ec ted by its strap x! and rod x? to one 
arm p of a bell-crank lever p p! that is mounted to rock about the 
pin f alongside, but independently of the rocking arm ¢, and has 
a rearwardly extending and more or less horizontal arm p! that is 
comnected by a downwardly extending pair of connecting links 1, 
or it may be by a single connecting link, to the rearwardly extend- 
ing arm g! of the bracket g. The arm p of the bell-crank lever p p! 
is located in a plane between the rocking arm e and the radius link 
a, so as to oceupy a vertical or nearly vertical position when in the 
mid-position of its travel. The rearwardly extending arm p! of the 
bell-crank lever p p! is located above the ‘radius link a in a plane 
a little to one side of that containing the centre line of the link. 
The rod m? of the excentric m extends in a more or less horizontal 








‘direction, and the rod n? of the excentric x inclines in an upward 


and’forward direction to its ‘point of connection with the arm p of 
the bell-crank lever p p!.—Felruary 13th, 1907. 


ELECTRIC MOTORS. 
3012. February 7th, 1906.—IMPROVEMENTS IN AND RELATING TO 
ELxctric Reputsion Motors, Dr. Giorgio Finzi, 24, Piazza 


Castello, Milan, Italy.—Date under International Conientron, 
February 8th, 1905. 

It is already known that in repulsion motors of the kind having 
two commutators, with the Siaber short circuited on each other, 
the control of the speed, and also the reversal in the direction of 
rotation are obtainable by conveniently shifting the commutator 
brushes. This invention has for its object means for applying the 
_ above referred to in an easy and practical manner. 

here are seven figures. Fig. 1 illustrates one of the methods by 
which the speed may be controlled. The motor armature A is 
provided with two commutators C! C? ; each commutator is pro- 
vided with two » brushes (where p is the number of pairs of poles) 


N° 3,012. 








the brushes S! of one commutator being short-circuited with the 
brushes 8? of the other. If the brushes S! be shifted, the brushes 
8? of the commutator remaining stationary, the motor armatare 
will be caused to revolve in a given direction. If the brushes S! 
be returned to their initial positionin which the armature does not 
revolve, and if they remain stationary in this position by shifting 
the brushes S? in the direction opposite to that in which the 
brushes S! were formerly turned, a reversal in the direction of 
rotation of the armature will take place. By the use of two commu- 
tators the very injurious effects due to sparking at the brushes are 
materially reduced, the external size of the com mutator remaining 
unchanged or even diminishing.—February 13th, 1907. 


ORDNANCE. 


3336. February 10th, 1906 —IMPROVEMENTS RELATING TO THE 
BREECH MECHANISM OF Guns, Lieut. Arthur T. Dawson, R.N., 
and George T. Buckham, both of Vickers, Sons and Maxim, 
Limited, 32, Victoria-street, Westminster, London. 

This invention relates to breech mechanism in which the block is 
mounted in a swinging carrier and adapted to be angularly dis- 
placed by suitable bevel gearing, which is operated by a hand lever 
situated at the upper part of the carrier, and also serving to swing 
the same about its pivot. The firing pin works on the slip-lock 
principle, and is actuated bya cam shaft which is controlled by the 
firing lever. ‘The chief object is to construct breech mechanism of 
this kind in such a manner that the firing of the gun can be 
effected from the same side of the gun as that on which the pivot 
pin of the swinging carrier is situated. There are six ero 
Fig. 3 is a central horizontal section. A is the breech chamber of 
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the gun. B is the breech screw. C is the swinging carrier in 
which the screw is rotatably mounted. A hand lever is situated 
at the upper part of the carrier, and has on its spindle D! a bevel 
pinion D? for actuating bevel teeth B? on the breech screw. E is 
the cam shaft which operates the firing pin when the firing lever F 
is actuated to fire the gun by pulling the lanyard handle F!. The 
swinging carrier is pivoted at C! to the right-hand side of the breech, 
and has on its rear face two lugs, through which passes the hand 
lever spindle D1. The cam shaft E has at one end a cam ¢, the 
upper portion of which operates to withdraw the firing pin to the 
rear by means of the slip block ¢3, and the lower portion of which 
operates to push the spring case slightly forward. At the other 
extremity of the cam shaft isan arm ¢! which engages with ‘the 
firing lever F. This firing lever is pivotally mounted on an exten- 
sion of the lower lug of the carrier pivot of the gun, and terminates 
in a loop to which may be attached a hook and the lanyard handle 
F1, When the firing lever is pulled the cam surface actuates the 
arm on the cam shaft, and by partia ly revolving the latter, actuates 
the firing pin.— February 13th, 1907. 


POWER HAMMERS. 


3111. . February 8th, 1906.—EMPROVEMENTS IN AND RELATING TO 
PowER HAMMERS, William Graham, 3, Rochester-row, West- 
minster, 8. W. ‘ 

This’ invention relates to improvements in those pneumatic 
power hammers in which the tup is raised wholly or partly by 
vacuum and forced downward by pressure of air, the vacuum and 
air pressure being created by means of a pump arranged in prox- 
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imity to the tup chamber of the bh The p power 
hammer is driven by a continuously running pump and arranged 
to give hard blows on the anvil with a pause at the end of the 
blow, while at the same time the maximum efficiency is obtained 
from the compressing device. There are seven figures. Fig. 2 is 
vertical section. A pump chamber a and a tup chamber é are 
arranged in an inverted position with their extremities in prox- 
imity. The upper ends of the two chambers are con- 
nected mechanically. from a cam through links. Within the 
valve ¢ there is provided another valve ¢, operated by 
foot on the outside links and treadle. A trunk end s 
on the piston r is adapted to enter the recess ¢ provided in the 
cover, while a passage v in the cylinder, port w, in the piston and 
nun-return valve x, are provided to permit of the escape of air 
from the annular space after the trunk has entered the recess ¢ in 
the cylinder. The operation is as follows:—Assume the tup y 
resting on the anvil as shown. When the pump piston travels 





























downward no substantial vacuum is created in the tup chamber 
until the trunk s passes out from the recess ¢. During this time the 
cam—not shown—operates the links to open the shell valve ¢, into 
the position shown. When the trunk s passes from the recess ¢, the 
vacuum which obtains in the annular space around the trunk is 
communicated to the tup chamber 6, and the upward stroke of the 
tup quickly takes place. At or near the end of the suction stroke, 
when the crank is about the position x, the lever and cam close 
the shell valve e. A considerable part of the return stroke of 
the pump is completed before the valve ¢ is again open. There 
is thus a considerable pressure created in the pump chamber, and 
as the opening of the valve ¢ is effected rapidly when the crank 
reaches the position Y, this pressure is quickly communicated to 
the tup chamber. As the tup is at the top of its stroke, tire 
reduction of pressure in the air after the opening of the valve is 
comparatively small, so that practically the full compression 
pressure of the pump is transmitted to the tup and utilised for the 
P of adding force to the blow. Shorily after this impact of 
air has been transmitted to tlre tup the trunk s enters the recess ¢ 
and ,the cycle of operations starts once more.—Fehruary 13th, 1907. 


ROAD_MOTOR VEHICLES. 


January 8th, 1906.—WHEEL WITH? Exastic Rim Com- 
PRESSIBLE TO AN ELLIpTicAL SHAPE, Maz Gerisch, Reivhen- 
berg im Voigtland Acussere Reichssti. 3, Germany. 

This invention refers to a wheel for road cars or the like in | 
which the elasticity of the rim is employed for permitting the 
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wheel to be compressed into an elliptical shape, and to return 
again to its original form after the load has been taken off from 
it. The object is attained by a peculiar system of spokes con- 
sisting in the arrangement of the spokes in groups of four, 
the spokes of each group connecting four equidistant points 
of the rim with the hub of the wheel, and in attaching 
each group of spokes to an independent part of the hub revolving 





on the axle. By this arrangement, in consequence of any deforma- 
tion of the rim, each part of the hub is positively rotated in order 


to preserve the original tension of the spokes. There are six 
figures. Fig. 2 is a sectional view of the wheel, showing a con- 
structive design of the wheel, with duplicate hub parts, each con- 
sisting of a pair A and B of discs. Two outer and two inner 
discs together form the hub parts A and B respectively, which 
are fitted into each other around the fixed axis of the wheel, 
supporting the hub with ball bearings. The oscillations of the 

hub parts can be limited. Each group consists of four spokes a 

and four spokes a!—or similarly } and b! for the other group— 

arranged at an angle to each other, and their inner ends are con- 
nected to the flanges of the hub parts A and B respectively. The 
rim c may be coated with rubber or any other suitable material. — 

February 13th, 1907. 

3011. February 7th, 1906.—IMPROVEMENTS IN Motor PROPELLED 
RoaD VEHICLES, Frederick C. Ihlee, Westwood Works, Peter- 
borough. 

This invention relates to im arrangement 
of the motor and the power tr gz on motor pro- 
pelled road vehicles, and has for its object to minimise the trans- 
mission of shocks, caused by travelling over uneven roads, from 
the road wheels to the motor and power transmitting mechanism, 
and the trans nission of vibration from the motor and power trans- 
mitting mechanism when at work, to the car body. The motor 
and power transmitting mechanism are arranged on or in a frame- 
work or carrier that is monnted at its rear end on the rear axle or 
driving axle of the vehicle, and is suspended at a point between 
its centre of gravity and its front end, bat nearer to the former 
than to the latter, from the spring supported chassis which thus 
carries by far the larger portion of the soa of the carrier, the 
motor, and other parts supported thereby. There are eight 
figures. Fig. 2 shows an end elevation. 1 is the carrier for the 
motor and power transmitting mechanism. It is mounted at its 
rear end upon the driving axle of the rear pair of driving road 
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wheels 3, and is suspended at the point from the chassis of the 

vehicle through a transversely arranged laminated spring s, the 

point being located between the plane passing through the centre 
of gravity of the carrier and the front end of the carrier, but 

nearer to the former than to the latter. The laminated spring s, 

which is preferably bent upwardly, comprises a strong central 

blade 7 and upper and lower sets of spring blades 8 and 9 re. 

tively, these blades being held together at the centre by a block 10 

and bolts. The central blade 7 is provided with cylindrical shaped 

ends 7a, 7b, mounted to turn in cylindrical or sleeve-like bearings 
that are provided with part spherical surfaces or extensions 

mounted to run in other bearings 13 fixed on the side members 14 

cf the chassis ; the two bearings at each end of the spring forming 

a universal joint 15 shows upwardly extending lugs arranged to 

form a fork or recess for the reception of the block 10, and 16 is a 

bolt passing through holes in the lugs 15, and through a hole in the 

upper part of the block 10. The arrangement constitutes a strong 
but elastic support for the carrier, and provides freedom of move- 
ment between the chassis and the spring, and between the spring 
and the carrier, so as to avoid the setting up of injurious strains 
between these parts when the vehicle is travelling over uneven 
roads. It also minimises the transmission of shocks from the 
motor and powér transmitting mechanism to the chassis of the 

vehicle.—February 13th, 1907. 

25,952. November 16th, 1906.—IMPROVEMENTS IN AND PROCESS 
FOR FILLING UNDER PRESSURE THE TIRES OF WHEELS WITH 
Piastic MATERIAL, Louis C. G. Lesage, 18, Avenue Kleber, 
Paris.—Date under International Convention, March 23rd, 
1906. 

= This invention relates to a process for filling the tires of wheels 

with plastic material, and particularly plastic materials containing 

within their mass globules of air or gas under pressure. When a 

material of this kind is forced into the envelopes destined to 

receive it, it may happen that the bubbles of air nearest the 
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periphery of the tire burst, especially if the pressure at which the 
material has been worked and filled with air or gas is high. To 
avoid this disadvantage and obtain tires enclosing air or gas at any 
pressure in all parts of the mass which constitutes them, and with- 
out the globules bursting by reason of their tension, the invention 
consists in effecting the filling of the envelopes under pressure and 
under conditions explained with reference to the diagram. The 
introduction of the plastic material, permeated by gaseous bubbles, 
into the chamber a of the tire is effected by means of a pipe 6 con- 
nected or fitted upon a valve c, and put in communication with the 

ump or apparatus which forces the material in under pressure. 

'o drive out the air contained in the tire it is necessary to make 
an outlet for it, and it is indispensable to avoid all communication 
with the outer air, since it is desired to operate under pressure. 
To realise simultaneously these two conditions, which may seem at 
first sight contradictory, it suffices to combine with the tire an 
escape valve which only opens when the tire has an interior 
pressure, equal at least to that which it is desired to obtain. The 
valve, which can be applied to any point of the tire a, is shown at d, 
and is supposed to be connected to a supplementary valve ¢ similar 
to the valve c. If the materia] at a pressure of 6 kilos. is simply 
forced into the envelope by the pipe p and the valve c, and if the 
outlet valve ¢ is in communication with the outer air, there will be 
obtained the pressure of 6 kilos. per square centimetre in the 
inner bubbles of the material, where this pressure is balanced by 
the force. of cohesion.of the surrounding cells, but the bubbles 





nearer the outer air may burst by overcoming the cohesion of the 
material. If the valve ¢ is provided with a relaxer d adjusted to 
the pressure of 6 kilos. + p (p being the value of the error 
allowed), it will be possible, after having previously filled the 
envelope @ with air at the pressure of 6 kilos. to introduce there- 
into the material at the said pressure, and thus keep the air 
which it contains at this same pressure. The two valves ¢ and - 
being, therefore, closed, the proportion of material and air and 
the pressure of the whole will remain constant up to the perfect 
drying of the material, which will definitely fix the bubbles of air 
so that the finished tire will be at the desired pressure at all its 
points.—February 6th, 1907. 


MISCELLANEOUS. 


4783a. February 27th, 1906.—-IMPROVEMENTS IN FRrIcTION 
CiurcHEs, Robert F. Hall and Frederick H. Hall, both of 
‘* Ferndale,” Chureh-road, Mosély, near Birmingham. 

The chief object’ of thie invention is the production of a light 
but mechanically efficient and compact form of clutch in which the 
whole of the discs and other movable parts are self-contained and 
enclosed within a drum or . ‘There are ten figures. Fig. 1 isa 
complete vertical section of the improved clutch. 4 is the driving 
member, which is keyed to an engine shaft / and takes the form of 
a drum or casing, which provided for the whole of the other parts 
of the clutch being enclosed, and which is supported by a ball 
thrust bearing a? from the driven shaft d ; ¢ is the driven member, 
which either forms an enlargement of, or a rigidly-connected 
attachment to, the driven shaft d, the shafts and d being arranged 
so_as to mutually support one another by forming the one with an 
extension /!, which sockets into a bearing d@' carried in the middle of 
the driven member c. The fcasing of the driving member «a con- 
sists of a fixed part a’ and a’detachable cover «!, which is directly 
supported by the,thrust bearing a, and is formed upon its inner 
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side with a flat face a+ to serve as an abutment for the friction 
dises. This end a! is secured by bolts a’, whilst enclosed within 
the casing is a sleeve ¢, whieh applies the thrust to the slidable 
discs and is connected to the member a, but is capable of making 
a sliding movement therein. The sleeve is formed with an 
annular collar ¢! having holes ¢? set at distances apart cor- 
responding to the pas of the bolts, and the bolts serve 
as carriers for the thrust cage in a plane parallel with the shaft. 
The cage or sleeve encloses two series of loose or slidable 
friction dises f and g arranged alternately with one another. When 
direct end thrust is applied through the cage the discs are forced 
inte intimate frictional contact with one another and made to 
establish driving connection between the two shafts } and d. The 
dises f are connected with a by means of tongues /'! on their outer 
edges engaging and sliding within slots f2 in the thrust cage or 
sleeve ¢, whilst the other discs g are connected with the driven 
element by tongues g! engaging and sliding within grooves g? in 
the part c, Three discs f are arranged alternately with four discs 
gy e first and the last of the discs g are presented respectively 
to an annular thrust shoulder e4 formed inside of the back of the 
cage to a stationary abutment a‘ formed inside the cover of the 
casing a, The discs are forced into frictional driving contact by 
the system of springs i which surround the bolts a® and bear at 
one end against the inside of the casing a, and at the other end 
against the collar or flange «1. A series of lugs j! form the fulcrum 
of a number of arms or levers j extending inwardly to a slidable 
collar 7? actuated in the one direction by a lever j* under the con- 
trol of the clutch pedal and in the other direction by the thrust of 
the enclosed springs.— February 13th, 1907. 








NortH-EAsTern Rat.way.—In April last we made reference to 
the fact that the North-Eastern Railway Company had established 
an office for affording to traders information as to the natural 
resources of the district served by the company, and for giving 
reliable data concerning available sites for works, local rates, 
resources in raw materials, access to markets, facilities for trans- 

rt, &c. This office was put in charge of Mr. ©. E. Geddes. 

his gentleman having now been made chief goods manager, his 
place as commercial agent has been taken by Mr. H. D. Dryden, 
who was Mr. Geddes’ assistant ia the commercial agency. 


Conrracts.—Mr. G. C. Workman, of 43, Chance: y-lane, W.C., 
general agent for the United Kingdom for M. Edmond Coignet, 
informs us that their local licensees, Messrs. Watt Brothers, of 
West Hartlepool, have secured the contract for.the new extensive 
ore sheds for the Central Zinc Company, Limited, and these are 
at present in the course of erection at Seaton Snook, near West 
ae cee Holwell Iron Company, Limited, of Asfordby, 
near Melton Mowbray, and Queen Anne’s-chambers, Broadway, 
Westminster, has been entrusted with the order for cast iron pipes 
and special irregular castings required by the Metropolitan Water 
Board for the New River, Southern, and Western districts for the 

ear ending March 31st, 1908.—The Lowca Enginee-ing Company, 
Limited, has received instructions from the Pinxton Collieries, 
Limited, of Derbyshire, to build three 12in. locomotives for them. 
—Alex. Findlay and Co., of Motherwell, have received the con- 
tract for the steel frame work of three of the largest buildings in 
connection with the Franco-British Exhibition to be held at 
Shepherd’s Bosh next year, viz., Machinery ‘Hall buildings, Indian 
Court buildings, and Agricultural Hall buildings, The Machinery 
Hall will consist of two buildings, e+ch-570ft, long hy 130ft., and a 
connecting building 288ft. long by 130ft., i.¢.; 185,640 square feet 
covered, The Indian Court buildings will cover about the same 
amount of ground, and the Agricultural Hall buildings will be just 
slightly smaller. 
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THE GERMAN ENGINEERING INDUSTRY 
. IN 1906. 
(From a Correspondent.) 

ue revival of prosperity in the German engineering 
trades in 1906 was of somewhat belated appearance. In 
the earlier part of the year more than one company stated 
that the activity in this branch of industry was confined 
to works with a special class of production. As there ure 
no less than 240 German companies producing mixed 
types of machinery, the suggestion was that a much smaller 
number were in enjoyment of abnormal prosperity. From 
the headquarters of the industry at Diisseldorf a well- 
informed authority wrote in March, that “while it un- 
doubtedly had a share in the general improvement it was 
not to the same extent as some of the other great branches 
of manufacture.” For this state of things various causes 
were assignable. In the first place, owing to the widely 
varying nature of engineering products, great difficulty 
was experienced in establishing a mutual basis cf selling 
prices; and, in face of the rapid advance in the price of 
raw materials of all kinds—especially cast iron and semi- 
manufactured steel—the complaint was general that 
engineering concerns could only accept orders at a 
reduced margin of profit. Nor were the effects of this 
factor minimised in the later months of the year, as the 
price of copper and brass attained a record level, while 
the continuous advances by the great combinations con- 
trolling the production of nearly all metals added appre- 
ciably to the difficulties of all branches of machinery 
making. 

To the causes of the higher cost of production must 
also be added the steady advance in wages. From 1904 
to 1905 the average annual wage of workers in the 
engineering and hardware trades in the Rhenish-West- 
phalia area increased by 35s., or at the rate of 3 per cent. 
In the boom period from 1895 to 1900 the average wage 
increased by no less than 35 per cent., but during the 
succeeding years of depression the advance was only at 
the rate of 7 per cent. How rapidly the average wage in 
these trades has increased will be seen from the following 
table :— 


£ 8s. L& 
1885-6 .. 41 4 1899 . 51 7 
1890 ... 45 9 1900 . 62 8 
1892 ... 45 4 1902 62 6 
1895... 46 4 1905 67 2 


The figures for 1906 have not yet been issued, but it is 
known that a further increase took place during the year. 
On the other hand, the home demand, stimulated by the 
recent bounteous harvests of sugar beet and grain, and 
especially by the great extensions in the iron and steel 
works, in order to secure a larger allotment in the 
Stahlwerksverband, created a brisk inquiry for plant 
and renewals. The output of rolling, cogging, plate, and 
rail machines was unprecedented. 

In respect to the export trade in machinery, it is note- 
worthy that with the coming into operation of the new 
commercial treaties, with their higher import duties on 
German machinery, there was for the immediately suc- 
ceeding months a marked decline in these exports, and 
more than one firm complained of a striking falling off of 
orders for the foreign market. This may have been due 
to the rushing in of machinery by foreign importers, in 
order to escape the higher scale of duties. At any rate, 
later in the year there was no reason to complain of a 
diminished foreign demand, although, owing to the excep- 
tionally active production at home, machinery imports 
showed a considerable increase, especially from the 
United States and Great Britain. The view, however, of 
machinery exporters is general, that, with the inevitable 
contraction in the receptivity of the world’s markets, the 
new tariffs, especially in Russia—which is one of Ger- 
many’s largest customers for machinery—and Switzer- 
land, will offer a serious obstacle to German trade in 
those countries. The sales to the Far East showed 
some expansion; and the demand from the United 
States, in particular, for specialities, was much larger 
than usual. The German export trade in machinery to 
Northern Europe is restricted by the activity and superior 
organisation of the British exporters, while the Balkan 
States are chiefly supplied by Austria. Belgium and 
France, too, cover by far the greater proportion of their 
machinery requirements in their own shops. 

Of individual branches of the industry, that which 
benefited most from the revival was the machine tool 
branch. After a long period of depression most of the 
works enjoyed a comparatively prosperous time in the 
past year, largely owing to the activity in the hardware 
and tool trades. Complaints were made, however, of 
keen American corapetition. Messrs. Ludwig Loewe 
and Co., Berlin, the largest makers in this branch, com- 
mented in their report on “the striking fact that prices 
had not risen in sympathy with the increased demand,” 
and, in their opinion, this was explained by the circum- 
Stance that “the European requirements of machine 
tools are met, to a great extent, by the inexhaustible 
stocks in the warehouses of the American makers, so 
that German makers can secure only an extremely small 
margin of profit.” For cranes and lifting apparatus of 
all kinds the demand was very great, and the works were 
fully engaged throughout the year, both for the home and 
foreign market. From the iron and steel centres came 
abundant orders for travelling cranes and all machinery 
for heavy transport. Again, the enormous increase in 
the railway tratlic created a strong demand for these 
machines. Among foreign markets, Great Britain, Japan, 
and the Far East were the largest purchasers. So heavy 
were the orders that some works which make a speciality 
of these productions were compelled, in many instances, 
to decline contracts, except under special conditions with 
respect to time of delivery. 

Among the most striking results of the extensions of 
the iron and steel works was the activity in the produc- 
tion of large gas engines for the utilisation of blast 
fu mace gas power. Whether, however, the firms engaged 
in this speeiality found it very profitableat all events 





in the earlier months of the year—is somewhat doubtful. 
More than one concern testified to the contrary. Thus, 
Koerting Brothers, Hanover, who showed reduced 
profits in 1905,-reported that “the. gas- engine - business, 
in consequence of severe competition from firms who 
had recently entered into this branch of marufacture, 
and also by the competition of the steam turbine, had 
become distinctly less profitable.” 
for 1905-6 of the Gas Engine Works Company, Deutz, 
Cologne, the largest gas engine works on the Continent— 
which has branches at Milan and Vienna, has a total 
capital of £750,000, and earned in 1905-6 net profits of 
£79,900—it was stated “that in consequence of the 
severe competition among makers of large gas engines, 
the company had temporarily withdrawn from tendering 
for such engines, and had confined itself to the produc- 
tion of smaller ones, with the result that while the total 
turnover fell by £16,000, the total number of gas engines 
produced increased by 243.” As the result, however, of 
an understanding effected among the makers of large gas 
engines, later in the year, which had the effect of bringing 


about better prices, this firm recommenced the manufac- | 


ture of them. It was added that the sale of the medium 


and smaller engines, both at home and abroad, had | 


increased, but that whether, in future, this would be 
maintained was not clear, owing to the new tariffs, 
especially in Spain, which is a large consumer of German 
gas engines. With reference to the Russian market, it 
was stated that, although the inquiry for gas engines was 
satisfactory, yet, in consequence of the inability to secure 
acceptable terms of payment, much of the business 
offered was lost. The Cologne Gas Engine Company 
sustained a loss of £5282 in 1905, while the Suction Gas 
Engine Company—Hanover—increased its capitul by 
£5000. Tne Rhenish Gas Engine Company, after passing its 
dividend for three years, earned in 1905-6 the satisfactory 
dividend of 7 per cent., and raised its capital by £50,000 
to £200,000. 

On the whole, there can be no doubt that the year was 
the best experienced since 1900. An analysis of the 
dividends of general engineering companies—-exclusive 
of special branches, such as shipbuilding and electrical 
engineering—since 1904, as published in the commercial 
columns of the Frankfurter Zeitung and the Magde- 
burgische Zeitung, shows that both in 1905 and 1906 a 
great improvement in the amount of the distributions, as 
compared with 1904, took place. In that year no less 
than 66 companies out of 147 were dividendless, while in 
1905, out of 188 companies, only 48 were in that position, 
and in 1906 only 23 out of 123 companies. Many con- 
cerns which made no distribution of profits for five years 
and upwards re-appeared in 1906 in the dividend-paying 
list. In several instances heavy deficits were liquidated, 
notably by the Rhenish Engineering and Metal Com. 
pany—Diisseldorf—which wiped off a carried-over deficit 
of £74,529 out of gross profits of £138,105. That the 
year was much more satisfactory than the previous one 
is shown by a comparison of the aggregate net profits 
declared by a number of companies in two years :-— 


Number of companies. Net profits. 
Mo. 


£ 
eee 1,219,126 821,165 
Average dividend GIO .... «.c: 1S 
These 1906 profits, it should be stated, are swollen by the 
huge increases earned by a few companies, for the great 
majority of the German engineering companies rarely 
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Again, in the report | 


The list might easily be extended. Five companies went 
into liquidation, while ‘three were acquired by stronger 
firms. 








THE HARDWOODS OF WESTERN AUSTRALIA. 


Two interesting and important reports* have recently. 
| been issued by the Government of Western Australia 
| descriptive of the numerous hardwoods indigenous to: 
| that State“and detailing an exhaustive series of tests” 
recently carried out under the direction of the Govern- 
| ment, with a view to determine their comparative 
physical characteristics. Over 16,000 tests, physical and * 
chemical, have been made, and these on a scale never yet 
attempted, except, perhaps, in the case of the United States 
| Government; tests upon timbers indigenous to North 
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Fig. i-HARDWOOD AREAS, WESTERN AUSTRALIA 


America, carried out under the direction of the late Pro- 
fessor J. B. Johnson. Judging from the reports, the experi- 
ments have been very carefully made on a scientific and 
intelligent basis, and the records are well worthy of study 
by those who are accustomed to use hardwoods for struc- 
tural purposes or are interested inthe physical properties 
of timber. The large increase in the imports into this 
country of Australian hardwoods that has taken place in 
the last few years renders authentic and reliable informa- 
tion as to their characteristics of particularinterest. The 
tests were carried out under the direction of Mr. G. A. 
Julius, of the State Railway Department; the instru- 
ment used for ‘the majority of the stress experiments 
being a 40-ton Buckton testing machine. 

Heretofore the information available respecting the 
strength of Western Australian timbers has been somewhat 
contradictory, the results obtained by different experi- 
| menters varying within remarkable limits. Itis probable 

that these results may be partially explained by the lack 
of information as to the condition of the test specimens 
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earn net profits exceeding £5000 to £8000. Appended 


are some examples of increases of profits :— 


Company. 1906. 1905 

£ £ 

Goerlitz oa 11,224 6,911 
Humboldt ... 172,447 73,303 
Sudenburg ... ,939 979* 
| ieee 12,150 7,563 
Dinnendah]l ... TI 22. 6,171* 
Mulhouse 120,285. 73,279 


The figures marked with a star denote losses. On the 
other hand, the number of undertakings carrying a load 


of debt was very large, although it showed some im- | 


provement on previous years. A few examples may be 
given :— 


Losses in 1905 and Accumulated deficits Reductions of 


1905-6. carrie over. Capital. 
£ £ £ 
9,404 29,900 25,000 
12,811 17,400 55,000 
4,488 7,708 36,000 
11,982 24,425 15,000 
3,526 14,178 22,500 
11,366 36,068 ... ... ... 80,000 
1,341 S86 3.0. 
8,325 41,997 Bs 2,500 








Fig. 2—APPARATUS FOR GAUGING THE MOISTURE IN WOOD 


| with reference to moisture and seasoning, and the nature of 
the soil in which they were grown. aw 
The total area of Western Australia is nearly 


| 625,000,000 acres, of which 98,000,000 acres are wooded. 
| The large belts of hardwood forests providing timber of 
| commercial value are situated generally in the south- 
western portion of the State—Fig. 1—the two most 
notable varieties for constructional purposes being 
| Jarrah and Karri. There are also large forests of 
Wandoo (white gum), Sandalwood, and others chiefly of’ 
| the Eucalyptus family. 
The areas of merchantable timber available and now 
| accessible are estimated to be as follows:— 
| 





Acres 
Jarrah (with Blackbutt and Red Gum inter- 
MOMNEE 30a EES Sek Sie ae ene a, 
} NS) Sad) cea see) Reta --eed oe den eae tae 1,200,000 
RT aie 2) dass a5), Soe tes Ses - wa 200,000 
Wandoo and allied timbers ... ... 2... 7,000,000 
York Gum, Yats, Sandalwood, Jamwood ... 4,000,000 
| 20,400,000 
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imity to the tup chamber of the h . Thep power 
hammer is driven by a continuously running pump and arranged 
to give hard blows on the anvil with a pause at the end of the 
blow, while at the same time the maximum efficiency is obtained 
from the compressing device. There are seven figures. Fig. 2 is 
vertical section. A pump chamber a and a tup chawber 6 are 
arranged in an inverted position with their extremities in prox- 
imity. The upper ends of the two chambers are con- 
nected mechanically from a cam through links. Within the 
valve ¢ there is provided another valve d, operated by 
foot on the outside links and treadle. A trunk end s 
on the piston r is adapted to enter the recess ¢ provided in the 
cover, while a passage v in the cylinder, port w, in the piston and 
nun-return valve x, are provided to permit of the escape of air 
from the annular space after the trunk has entered the recess ¢ in 
the cylinder. The operation is as follows:—Assume the tup y 
resting on the anvil as shown. When the pump piston travels 
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downward no substantial vacuum is created in the tup chamber 
until the trunk s passes out from the recess ¢. During this time the 
cam—not shown—operates the links to open the shell valve e, into 
the position shown. When the trunk s passes from the recess ¢, the 
vacuum which obtains in the annular space around the trunk is 
communicated to the tup chamber 5, and the upward stroke of the 
tup quickly takes place. At or near the end of the suction stroke, 
when the crank is about the position x, the lever and cam close 
the shell valve e. A considerable part of the return stroke of 
the pump is completed before the valve ¢ is again open. There 
is thus a considerable pressure created in the pump chamber, and 
as the opening of the valve ¢ is effected rapidly when the crank 
reaches the position Y, this pressure is quickly communicated to 
the tup chamber. As the tup is at the top of its stroke, tie 
reduction of pressure in the air after the opening of the valve is 
comparatively small, so that practically the full compression 
pressure of the pump is transmitted to the tup and utilised for the 
P of adding force to the blow. Shortly after this impact of 
air has been transmitted to tire tup the trunk s enters the recess t 
and_,the cycle of operations starts once more.—February 13th, 1907. 


ROAD_MOTOR VEHICLES. 


January 8th, 1906.—WHEEL wiTH? Exastic Rim Com- 
PRESSIBLE TO AN ELLIPTICAL SHAPE, Max Gerisch, Reichen- 
berg im Voigtland Acussere Reivhsstr. 3, Germany. 

This invention refers to a wheel for road cars or the like in 
which the elasticity of the rim is employed for permitting the 
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wheel to be compressed into an elliptical shape, and to return 
again to its original form after the load has been taken off from 
it. The object is attained by a peculiar system of spokes con- 
sisting in the arrangement of the spokes in groups of four, 
the spokes of each group connecting four equidistant points 
of the rim with the hub of the wheel, and in attaching 
each group of spokes to an independent part of the hub revolving 
on the axle. By this arrangement, in consequence of any deforma- 
tion of the rim, each part of the hub is positively rotated in order 








to preserve the original tension of the spokes. There are six 
figures. Fig. 2 is a sectional view of the wheel, showing a con- 
structive design of the wheel, with duplicate hub parts, each con- 
sisting of a pair A and B of discs. Two outer and two inner 
discs together form the hub parts A and B respectively, which 
are fitted into each other around the fixed axis of the wheel, 
supporting the hub with ball bearings. The oscillations of the 

hub parts can be limited. Each group consists of four spokes a 

and four spokes a!—or similarly ) and 6! for the other group— 

arranged at an angle to each other, and their inner ends are con- 
nected to the flanges of the hub parts A and B respectively. The 
rim ¢ may be coated with rubber or any other suitable material. — 

February 13th, 1907. 

3011. February 7th, 1906.—IMPROVEMENTS IN MoTOR PROPELLED 
RoaD VEHICLES, Frederick C. Ihlee, Westwood Works, Peter- 
borough. 

This invention relates to improvements in the arrangement 
of the motor and the power transmitting mechanism on motor pro- 
pelled road vehicles, and has for its object to minimise the trans- 
mission of shocks, caused by travelling over uneven roads, from 
the road wheels to the motor and power transmitting mechanism, 
and the trans nission of vibration from the motor and power trans- 
mitting mechanism when at work, to the car body. The motor 
and power transmitting mechanism are arranged on or in a frame- 
work or carrier that is monnted at its rear end on the rear axle or 
driving axle of the vehicle, and is suspended at a point between 
its centre of gravity and its front end, bat nearer to the former 
than to the latter, from the spring supported chassis which thus 
carries by far the larger portion of the —— of the carrier, the 
motor, and other parts supported thereby. There are eight 
figures. 1 is the carrier for the 
motor and power transmitting mechanism. It is mounted at its 
rear end upon the driving axle of the rear pair of driving road 


Fig. 2 shows an end elevation. 














wheels 3, and is suspended at the point from the chassis of the 


vehicle through a transversely arranged laminated spring s, the 

point being located between the plane passing through the centre 

of gravity of the carrier and the front end of the carrier, but 

nearer to the former than to the Jatter. The laminated spring s, 

which is preferably bent upwardly, comprises a strong central 

blade 7 and upper and lower sets of spring blades 8 and 9 ae, 

tively, these blades being held together at the centre by a block 10 

and bolts. The central blade 7 is provided with cylindrical shaped 

ends 7a, 7b, mounted to turn in cylindrical or sleeve-like bearings 
that are provided with part spherical surfaces or extensions 

mounted to run in other bearings 13 fixed on the side members 14 

cf the chassis ; the two bearings at each end of the spring forming 

a universal joint 15 shows upwardly extending lugs arranged to 

form a fork or recess for the reception of the block 10, and 16 isa 

bolt passing through holes in the lugs 15, and through a hole in the 
upper part of the block 10. The arrangement constitutes a strong 
but elastic support for the carrier, and provides freedom of move- 
ment between the chassis and the spring, and between the spring 
and the carrier, so as to avoid the setting up of injurious strains 
between these parts when the vehicle is travelling over uneven 
roads. It also minimises the transmission of shocks from the 
motor and powér transmitting mechanism to the chassis of the 

vehicle.—February 13th, 1907. 

25,952. November 16th, 1906.—IMPROVEMENTS IN AND PROCESS 
FOR FILLING UNDER PRESSURE THE TIRES OF WHEELS WITH 
Piastic MATERIAL, Louis C. G. Lesage, 18, Avenue Kleber, 
Paris.—Date under International Convention, March 23rd, 
1906. 

= This invention relates to a process for filling the tires of wheels 

with plastic material, and particularly plastic materials containing 

within their mass globules of air or gas under pressure. When a 

material of this kind is forced into the envelopes destined to 

receive it, it may happen that the bubbles of air nearest the 
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periphery of the tire burst, especially if the pressure at which the 
material has been worked and filled with air or gas is high. To 
avoid this disadvantage and obtain tires enclosing air or gas at any 
pressure in all parts of the mass which constitutes them, and with- 
out the globules bursting by reason of their tension, the invention 
consists in effecting the filling of the envelopes under pressure and 
under conditions explained with reference to the diagram. The 
introduction of the plastic material, permeated by gaseous bubbles, 
into the chamber a of the tire is effected by means of a pipe b con- 
nected or fitted upon a valve c, and put in communication with the 

ump or apparatus which forces the material in under pressure. 

'o drive out the air contained in the tire it is necessary to make 
an outlet for it, and it is indispensable to avoid all communication 
with the outer air, since it is desired to operate under pressure. 
To realise simultaneously these two conditions, which may seem at 
first sight contradictory, it suffices to combine with the tire an 
escape valve which only opens when the tire has an interior 
pressure, equal at least to that which it is desired to obtain. The 
valve, which can be applied to any point of the tire a, is shown at d, 
and is supposed to be connected to a supplementary valve ¢ similar 
to the valve c. If the material at a pressure of 6 kilos. is simply 
forced into the envelope by the pipe p and the valve c, and if the 
outlet valve ¢ is in communication with the onter air, there will be 
obtained the pressure of 6 kilos. per square centimetre in the 
inner bubbles of the material, where this pressure is balanced by 
the force. of cohesion of the surrounding cells, but the bubbles 








nearer the outer air may burst by ov ing the cohesion of the 
material. If the valve ¢ is provided with a relaxer d adjusted to 
the pressure of 6 kilos. + p (p being the value of the error 
allowed), it will be possible, after having previously filled the 
envelope a@ with air at the pressure of 6 kilos. to introduce there- 
into the material at the said pressure, and thus keep the air 
which it contains at this same pressure. The two valves ¢ and - 
being, therefore, closed, the proportion of material and air and 
the pressure of the whole will remain constant up to the perfect 
drying of the material, which will definitely fix the bubbles of air 
so that the finished tire will be at the desired pressure at all its 
points.— February 6th, 1907. 


MISCELLANEOUS. 


4783a. February 27th, 1906.— IMPROVEMENTS IN FRICTION 
CiurcHes, Robert F. Hall and Frederick H. Hall, both of 
‘* Ferndale,” Church-road, Mosély, near Birmingham. 

The chief object’ of this invention is the production of a light 
but mechanically efficient and compact form of clutch in which the 
whole of the discs and other ‘movable parts are self-contained and 
enclosed within a drum or easing. ‘There are ten figures. Fig. 1 isa 
complete vertical section of the improved clutch. « is the driving 
member, which is keyed to an engine shaft } and takes the form of 
a drum or casing, which provided for the whole of the other parts 
of the clutch being enclosed, and which is supported by a ball 
thrust bearing a? from the driven shaft d ; ¢ is the driven member, 
which either forms an enlargement of, or a rigidly-connected 
attachment to, the driven shaft d, the shafts ) and d being arranged 
so_as to mutually support one another by forming the one with an 
extension 1, which sockets into a bearing @! carried in the middle of 
the driven member c. The {casing of the driving member a con- 
sists of a tixed part a” and a‘detachable cover «!, which is directly 
supported by the,thrust bearing a®, and is formed upon its inner 
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side with a flat face a‘ to serve as an abutment for the friction 
discs. This end a! is secured by bolts a’, whilst enclosed within 
the casing is a sleeve ¢, whieh applies the thrust to the slidable 
dises and is connected to the member a, but is capable of making 
a sliding movement therein. The sleeve is formed with an 
annular collar ¢! having holes ¢? set at distances apart cor- 
responding to the oe of the bolts, and the bolts serve 
as carriers for the thrust cage in a plane parallel with the shaft. 
The cage or sleeve encloses two series of loose or slidable 
friction discs f and g arranged alternately with one another. When 
direct end thrust is applied through the cage the dises are forced 
inte intimate frictional contact with one another and made to 
establish driving connection between the two shafts band d. The 
dises f are connected with a by means of tongues /! on their outer 
edges engaging and sliding within slots f? in the thrust cage or 
sleeve ¢, whilst the other discs g are connected with the driven 
element by tongues g' engaging and sliding within grooves g* in 
the part c. Three discs f are arranged alternately with four discs 
gy. The first and the last of the discs g are presented respectively 
to an annular thrust shoulder ¢ formed inside of the back of the 
cage to a stationary abutment a* formed inside the cover of the 
casing a. The discs are forced into frictional driving contact by 
the system of springs i which surround the bolts a* and bear at 
one end against the inside of the casing a, and at the other end 
against the collar or flange ¢!. A series of lugs j! form the fulcrum 
of a number of arms or levers j extending inwardly to a slidable 
collar j? actuated in the one direction by a lever j* under the con- 
trol of the clutch pedal and in the other direction by the thrust of 
the enclosed springs. —February 13th, 1907. 








NorTH-EASTERN RAILWAY.—In April last we made reference to 
the fact that the North-Eastern Railway Company had established 
an office for affording to traders information as to the natural 
resources of the district served by the company, and for giving 
reliable data concerning available sites for works, local rates, 
resources in raw materials, access to markets, facilities for trans- 

rt, &c. This office was put in charge of Mr. C. E. Geddes. 

his gentleman having now been made chief goods manager, his 
place as commercial agent has been taken by Mr. H. D. Dryden, 
who was Mr. Geddes’ assistant ia the commercial agency. 


Conrracts.—Mr. G. C. Workmar, of 43, Chance: y-lane, W.C., 
eneral agent for the United Kingdom for M. Kdmond Coignet, 
informs us that their local licensees, Messrs. Watt Brothers, of 
West Hartlepool, have secured the contract for.the new extensive 
ore sheds for the Central Zinc Company, Limited, and these are 
at present in the course of erection at Seaton Snook, near West 
mermens fn Holwell Iron Company, Limited, of Asfordby, 
near Melton Mowbray, and Queen Anne’s-chambers, Broadway, 
Westminster, has been entrusted with the order for cast iron pipes 
and special irregular castings required by the Metropolitan Water 
Board for the New River, Southern, and Western districts for the 

ear ending March 31st, 1908.—The Lowca Engineeving Company, 
Limited, has received instructions from the Pinxton Collieries, 
Limited, of Derbyshire, to build three 12in. locomotives for them. 
—Alex. Findlay and Co., of Motherwell, have received the con- 
tract for the steel frame work of three of the largest buildings in 
connection with the Franco-British Exhibition to be held at 
Shepherd’s Bush next year, viz., Machinery Hall buildings, Indian 
Court buildings, and Agricultural Hall buildings, The Machinery 
Hall will consist of two buildings, e-ch-570ft; long by 130ft., and a 
connecting building 288ft. long by 180ft., 7.¢.; 185,640 square feet 
covered. The Indian Court buildings will cover about the same 
amount of ground, and the Agricultural Hall buildings will be just 
slightly smaller, 
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THE GERMAN ENGINEERING INDUSTRY 
IN 1906. 


(From a Correspondent.) 

Tue revival of prosperity in the German engineering 
trades in 1906 was of somewhat belated appearance. In 
the earlier part of the year more than one company stated 
that the activity in this branch of industry was confined 
to works with a special class of production. As there ure 
no less than 240 German companies producing mixed 
types of machinery, the suggestion was that a much smaller 
number were in enjoyment of abnormal prosperity. From 
the headquarters of the industry at Diisseldorf a well- 
informed authority wrote in March, that “while it un- 
doubtedly had a share in the general improvement it was 
not to the same extent as some of the other great branches 
of manufacture.” For this state of things various causes 
were assignable. In the first place, owing to the widely 
yarying nature of engineering products, great difficulty 
was experienced in establishing a mutual basis of selling 
prices; and, in face of the rapid advance in the price of 
raw materials of all kinds—especially cast iron and semi- 
manufactured steel—the complaint was general that 
engineering concerns could only accept orders at a 
reduced margin of profit. Nor were the effects of this 
factor minimised in the later months of the year, as the 
price of copper and brass attained a record level, while 
the continuous advances by.the great combinations con- 
trolling the production of nearly all metals added appre- 
ciably to the difficulties of all branches of machinery 
making. 

To the causes of the higher cost of production must 
also be added the steady advance in wages. From 1904 
to 1905 the average annual wage of workers in the 
engineering and hardware trades in the Rhenish-West- 
phalia area increased by 35s., or at the rate of 3 per cent. 
In the boom period from 1895 to 1900 the average wage 
increased by no less than 35 per cent., but during the 
succeeding years of depression the advance was only at 
the rate of 7 per cent. How rapidly the average wage in 
these trades has increased will be seen from the following 
table :-— 


£ @ & mm 
1885-6 .. 41 4 1899. 51 7 
1890 ... 45 9 1900 . 62 8 
1892 ... 45 4 1902 62 6 
1895... 46 4 1905 .. 67 2 


The figures for 1906 have not yet been issued, but it is 
known that a further increase took place during the year. 
On the other hand, the home demand, stimulated by the 
recent bounteous harvests of sugar beet and grain, and 
especially by the great extensions in the iron and steel 
works, in order to secure a larger allotment in the 
Stahlwerksverband, created a brisk inquiry for plant 
and renewals. The output of rolling, cogging, plate, and 
rail machines was unprecedented. 

In respect to the export trade in machinery, it is note- 
worthy that with the coming into operation of the new 
commercial treaties, with their higher import duties on 
German machinery, there was for the immediately suc- 
ceeding months a marked decline in these exports, and 
more than one firm complained of a striking falling off of 
orders for the foreign market. This may have been due 
to the rushing in of machinery by foreign importers, in 
order to escape the higher scale of duties. At any rate, 
later in the year there was no reason to complain of a 
diminished foreign demand, although, owing to the excep- 
tionally active production at home, machinery imports 
showed a considerable increase, especially from the 
United States and Great Britain. The view, however, of 
machinery exporters is general, that, with the inevitable 
contraction in the receptivity of the world’s markets, the 
new tariffs, especially in Russia—which is one of Ger- 
many’s largest customers for machinery—and Switzer- 
land, will offer a serious obstacle to German trade in 
those countries. The sales to the Far East showed 
some expansion; and the demand from the United 
States, in particular, for specialities, was much larger 
than usual. The German export trade in machinery to 
Northern Europe is restricted by the activity and superior 
organisation of the British exporters, while the Balkan 
States are chiefly supplied by Austria. Belgium and 
France, too, cover by far the greater proportion of their 
machinery requirements in their own shops. 

Of individual branches of the industry, that which 
benefited most from the revival was the machine tool 
branch. After a long period of depression most of the 
works enjoyed a comparatively prosperous time in the 
past year, largely owing to the activity in the hardware 
and tool trades. Complaints were made, however, of 
keen American competition. Messrs. Ludwig Loewe 
and Co., Berlin, the largest makers in this branch, com- 
mented in their report on “the striking fact that prices 
had not risen in sympathy with the increased demand,” 
and, in their opinion, this was explained by the circum- 
stance that “the European requirements of machine 
tools are met, to a great extent, by the inexhaustible 
stocks in the warehouses of the American makers, so 
that German makers can secure only an extremely small 
margin of profit.” For cranes and lifting apparatus of 
all kinds the demand was very great, and the works were 
fully engaged throughout the year, both for the home and 
foreign market. From the iron and steel centres came 
abundant orders for travelling cranes and all machinery 
for heavy transport. Again, the enormous increase in 
the railway trafic created a strong demand for these 
machines. Among foreign markets, Great Britain, Japan, 
and the Far East were the largest purchasers. So heavy 
were the orders that some works which make a speciality 
of these productions were compelled, in many instances, 
to decline contracts, except under special conditions with 





respect to time of delivery. 

Among the most striking results of the extensions of | 
the iron and steel works was the activity in the produc- 
tion of large gas engines for the utilisation of blast 
furnace gas power. hether, however, the firms engaged 
in this speeiality found it very profitable—at all events 








in the earlier months of the year—is somewhat doubtful. 
More than one concern testified to the contrary. Thus, 
Koerting Brothers, Hanover, who showed reduced 
profits in 1905,-reported that ‘“ the- gas- engine - business, 
in consequence of severe competition from firms who 
had recently entered into this branch of marufacture, 
and also by the competition of the steam turbine, had 


become distinctly less profitable.” Again, in the report | 


for 1905-6 of the Gas Engine Works Company, Deutz, 
Cologne, the largest gas engine works on the Continent— 
which has branches at Milan and Vienna, has a total 
capital of £750,000, and earned in 1905-6 net profits of 
£79,900—it was stated “that in consequence of the 
severe competition among makers of large gas engines, 
the company had temporarily withdrawn from tendering 
for such engines, and had confined itself to the produc- 
tion of smaller ones, with the result that while the total 
turnover fell by £16,000, the total number of gas engines 
produced increased by 243.” As the result, however, of 


an understanding effected among the makers of large gas | 


engines, later in the year, which had the effect of bringing 
about better prices, this firm recommenced the manufac- 
ture of them. It was added that the sale of the medium 


and smaller engines, both at home and abroad, had | 


increased, but that whether, in future, this would be 


maintained was not clear, owing to the new tariffs, | 


especially in Spain, which is a large consumer of German 
gas engines. With reference to the Russian market, it 
was stated that, although the inquiry for gas engines was 
satisfactory, yet, in consequence of the inability to secure 
acceptable terms of payment, much of the business 
offered was lost. The Cologne Gas Engine Company 
sustained a loss of £5282 in 1905, while the Suction Gas 
Engine Company—Hanover—increased its capitul by 
£5000. Tne Rhenish Gas Engine Company, after passing its 
dividend for three years, earned in 1905-6 the satisfactory 
dividend of 7 per cent., and raised its capital by £50,000 
to £200,000. 

On the whole, there can be no doubt that the year was 
the best experienced since 1900. An analysis of the 
dividends of general engineering companies—-exclusive 
of special branches, such as shipbuilding and electrical 
engineering —since 1904, as published in the commercial 
columns of the Frankfurter Zeitung and the Magde- 
burgische Zeitung, shows that both in 1905 and 1906 a 
great improvement in the amount of the distributions, as 
compared with 1904, took place. In that year no less 
than 66 companies out of 147 were dividendless, while in 
1905, out of 188 companies, only 48 were in that position, 
and in 1906 only 23 out of 123 companies. Many con- 
cerns which made no distribution of profits for five years 
and upwards re-appeared in 1906 in the dividend-paying 
list. In several instances heavy deficits were liquidated, 
notably by the Rhenish Engineering and Metal Com. 
pany—Diisseldorf—which wiped off a carried-over deficit 
of £74,529 out of gross profits of £138,105. That the 
year was much more satisfactory than the previous one 
is shown by a comparison of the aggregate net profits 
declared by a number of companies in two years :— 

Number of companies, Net profits. ‘a 
905, 


£ £ 
a ae 1,219,126 821,165 
Average dividend 27,091. ... ... 18,248 
These 1906 profits, it should be stated, are swollen by the 
huge increases earned by a few companies, for the great 
majority of the German engineering companies rarely 
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The list might easily be extended. Five companies went 
into liquidation, while three were acquired by stronger 
firms. 








THE HARDWOODS OF WESTERN AUSTRALIA. 





Two interesting and important reports* have recently: 
| been issued by the Government of Western Australia 
| descriptive of the numerous hardwoods indigenous to: 
| that State“and detailing an exhaustive series of tests. 
| recently carried out under the direction of the Govern- 
| ment, with a view to determine their comparative 
| physical characteristics. Over 16,000 tests, physical and * 
chemical, have been made, and these on a scale never yet 
attempted, except, perhaps, in the case of the United States 
| Government- tests upon timbers indigenous to North 
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Fig. i-HARDWOOD AREAS, WESTERN AUSTRALIA 


America, carried out under the direction of the late Pro- 
fessor J. B. Johnson. Judging from the reports, the experi- 
ments have been very carefully made on a scientific and 
intelligent basis, and the records are well worthy of study 
by those who are accustomed to use hardwoods for struc- 
tural purposes or are interested inthe physical properties 
of timber. The large increase in the imports into this 
country of Australian hardwoods that has taken place in 
the last few years renders authentic and reliable informa- 
tion as to their characteristics of particular interest. The 
tests were carried out under the direction of Mr. G. A. 
Julius, of the State Railway Department; the instru- 
ment used for ‘the majority of the stress experiments 
being a 40-ton Buckton testing machine. 

Heretofore the information available respecting the 
strength of Western Australian timbers has been somewhat 
contradictory, the results obtained by different experi- 
menters varying within remarkable limits. Itis probable 
that these results may be partially explained by the lack 
of information as to the condition of the test specimens 
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earn net profits exceeding £5000 to £8000. 
are some examples of increases of profits :— 


Company. 1906. 1905. 

£ £ 

Goerlitz —... 11,224 6,911 
Humboldt ... 172,447 73,303 
Sudenburg ... 3,939 979* 
pe ae 12,150 7,563 
Dinnendahl ... bri. aoe 6,171* 
Mulhouse 120,285 . 73,279 


The figures marked with a star denote losses. 





Fig. 2—APPARATUS FOR GAUGING THE MOISTURE IN WOOD 






wo 


Appended | with reference to moisture and seasoning, and the nature of 


the soil in which they were grown. ee 
| The total area of Western Australia is nearly 
| 625,000,000 acres, of which 98,000,000 acres are wooded. 
| The large belts of hardwood forests providing timber of 
| commercial value are situated generally in the south- 
western portion of the State—Fig. 1—the two most 
notable varieties for constructional purposes being 
| Jarrah and Karri. There are also large forests of 


On the | Wandoo (white gum), Sandalwood, and others chiefly of 


other hand, the number of undertakings carrying a load | the Eucalyptus family. 


of debt was very large, although it showed some im- \ 
provement on previous years. A few examples may be | accessible are estimated to be as follows:— 


given :— 
Losses in 1905 and Accumulated deficits Reductions of 
1905-6. carried over. Capital. 
& £ £ 

9,404 TEN. as, cee 
12,811 Yi MOG 8. US ae 
4,488 7,708 36,000 

11,982 24,425 15,000 
3,526 14,178 22,500 

11,366 35,063 30,000 
1,341 5,848 15,350 
8,325 41,997 2,500 


The areas of merchantable timber available and now 
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Jarrah (with Blackbutt and Red Gum inter- 
| spersed ) Beh CER RS ee 
} Karri ate 1,200,000 
NE ie 8 500s Lice 1, Aes, tw cane Tene, aes 200,000 
Wandoo and allied timbers ... ... 0... ss 7,000,000 
York Gum, Yats, Sandalwood, Jamwood ... 4,000,000 
20,400,000 





| * (1) “Western Australian Timber Tests, 1906.” G. A. Julius, B.8e., 
M.E., Perth, Western Australia, 1906. (2) ‘Notes on Timbers of- 
| Western Australia:” Perth, Western Australia; 1944, 
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wood of Western Australia, often attains a height of 
from 90ft. to 120ft., the average of mature trees being 
about 90ft. to 100ft. in height, and from 2#ft. to 3}ft. 


The most luxurious tree growth is confined to the 
mountain and hill ranges, following the trend of the 
coast, and to the tablelands and foothills between these 
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“Fig. 3—40-TON, TESTING MACHINE 


and the coast line. The best Jarrah and Karri grows on | diameter at the base. The larger specimens run up to 
the ironstone ranges, the trees cut from low-lying grounds | 5ft. diameter, with long, straight stems 50ft. to 60ft. to 
yielding inferior timber, which should never be used for the first branch. The wood is a reddish colour, hard and 
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Fig. 4STRESS RECORDING APPARATUS 


constructional work, especially when exposed to the | dense, generally straight in the grain, with little sap- 
ravages of the teredo navalis. A good deal of the | wood; as arule, under lin. Trees 23ft. diameter at the 
Jarrah and Karri first imported into this country was not | base are considered as sufficiently mature for the sawmills. 
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Fig. 5-LATERAL DEFORMATION RECORDER 


"yoical Record 


Karri (Eucalyptus diversicolor) grows to an average 
height of about 150ft., and 6ft. diameter at 8ft. or 4ft. from 
the ground. For 100ft. to 120f:. in height it is branchless. 


of the hill variety, and did not always give satisfaction 
when used for such works. 
Jarrah (Eucalyptus marginata), the principal hard- 





—= 


Trees are sometimes met with in the Warren River 
district 300ft. in height, over 180ft. to the first branch 
and 20ft. to 80ft. in girth at the base. The timber when 
sawn resembles Jarrah very closely, and even experts 
often have difficulty in distinguishing one from the other 
The following testis the simplest, and the more generally 
applied, though it can hardly be regarded as altogether 
reliable:—A Jarrah splinter placed in a flame generally 
burns to a firm black ash, one from a Karri to a some. 
what woolly white ash ; also when the flame of the burn. 
ing splinter is blown out, Karri tends to glow for some 
little time, Jarrah to go black quickly. The difficulty of 
distinguishing arises only when the timber is cut. In the 
forest or with the bark on the distinction is very clear 
and marked, Jarrah having a rough, broken, deep. coloured 
bark, Karri a smooth, clean, light-coloured whole bark 
The officers of the State Forestry Department brand alj 
timbers with a distinction mark if inspection is demanded 
by the purchaser. Such inspection is carried out by the 
Government at a charge of 31. per 100ft. super, and 
certifies the timber as regards variety, soundness, and 
locality and as being up to the requirements of the 
Government specification. 

The heartwood of all eucalyptic timber is to be avoided 
except in the case of large hewn or round piles. Sapwood 
on the other hand, rarely measures above an inch in 
thickness, and is almost as hard as the inner wood. It 
need not be particularly excluded except in cases of 
special importance. 

All eucalypts benefit materially by seasoning. The 
usual practice is to strip and stock at the mills for at 
least twelve months all timber intended for joinery work, 

Jarrah timber is very suitable for use in salt or fresh 
water, even where the teredo navalis flourishes. At 
Fremantle piles exist sixty to seventy years in water, 
which are said to be quite sound. Our experience of 
both Jarrah and Karri in this country, extending over ten 
years, and in connection with sea works on various 
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Fig 6 COTTER MECHANISM FOR SHEAR'NG TESTS 


parts of the coast, is that the former is suitable for 
maritime work, generally, when seasoned and hill grown, 
ranking next to Greenheart among the tinbers ordinarily 
used for such purposes in its resistance to the teredo. 
Immature or unseasoned timbers should not be used for 
sea work. Karri is unsuitable for work insalt water, and 
the writer has known cases in British waters where the 
timber has been completely “‘ wormed” in such positions 
in less than three years. For fresh water work and 
structures out of the water it is very suitable, and has 
the advantages of great strength and high elasticity. 
Karri is liable to dry rot, but Jarrah, and some of the 
other eucalypts, are not so attacked except under conditions 
exceptionally favourable to the development of the rot. 

Of the other Western Australian eucalypts the follow- 
ing are the most important —Tuart (E. gomphocephala), 
Blackbutt (HE. patens), Wandoo (White Gum, L. 
redunca), York Gum (E. lozophleba), and Red Gum 
(E. colophylla.) None of these is exported from the State 
to any extent, but a large quantity of Sandalwood is sent 
annually to China and India, the exports of this wood 
during the past ten ) ears being valued at nearly £500,000. 

Tuart is a timber cf remarkable strength and hardness, 
but the supplies available are small. It is used for wagon 
building. Wandoo is found in large quantities, and is put 
to considerable use as railway sleepers. 

The annual exports of Jarrah have grown rapidly of 
late years, as the following figures will show :— 

1895 25,105 loads value £88,146 

1 ae See w+ ee 146,441 loads value £596,272 

Total for ten years 812,286 loads value £3,221,624 
210,618 loads of Karri, valued st £860,018, have been 
exported from Western Australia in the past seven years. 

Nearly one-third of the total quantity of Jarrah and 
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Karri has been sent to the United Kingdom, and the | 


bulk of the balance to British Colonies and Dependencies. 

The researches of Professor Johnson, to which we 
have already referred, clearly determine the causes of 
the great divergences in results obtained from timber 
tests, namely, variations in the percentage of moisture 
present in the timber. He found that timber containing 
12 per cent. moisture is on the average, 75 per cent. 
stronger than when tested green. 


Careful determinations of moisture in all test pieces | 
were made by Mr. Julius, and all average results are | 


based on experiments with timber containing a standard 
of moisture equivalent to 12 per cent. The following 
tests were carried out :—(1) Cross bending; (2) tensile ; 
(3) end compression ; (4) cross compression; (5) shearing 
along fibre; (6) hardness by resistance to penetration ; 
(7) “spalling”; (8) “ holding power”; and (9) moisture. 
In addition, chemical tests were made to determine the 


nature of the sap present in the various timbers, and its | 


effect upon metals, &c. The cross-bending tests were 
made on beam sections, varying in size between lin. by 
lip. and 12in. by 8in., at all degrees of moisture. The 
beam spans varied between 38ft. and 10ft. Tensile tests 
were carried out on turned specimens, the nominal 
reduced diameter of which was lin. The end com- 
pression tests were on specimens of square section 
placed between accurately squared steel tables. Cross 
compression tests were made with the load applied 
evenly over the whole of one side face, and also with 
the load concentrated throvga a 4in. wide steel plate on 
one side, the opposite side being supported over its whole 
surface. The Tatter method was generally adopted. 

Strength against shearing along the grain was deter- 
mined by one or other of two distinct methods, the first 
by means of a round-backed cotter pulling out the end 
of a mortice. This method, which is considered the more 
accurate and truer gauge of strength, gave results gene- 
rally 75 per cent. to 100 per cent. lower than did Professor 
Warren’s method, which was used as an alternative. 

The hardness test was made by means of a load applied 
through a circular steel die one square inch in sectional 
area, the weight required to produce a penetzation of sin. 
being recorded. Impact penetration tests were also made 
with a weight of 40 1b. falling from a height of 5ft. 

Tests to determine the holding power of dog spikes in 


SUMMARY OF 


Weight in Ib. per 


Traps rse streng’h for 


As it was of importance that the results obtained irom 
the tests should fairly represent, the average qualities 
of. the various timbers, specimens, wherever possible, 
were taken at random from the contract supplies of timber 
to various Goverrmert departments, others being obtained 
from private timber companies. In most cases both dry 
and green logs up to 4ft. in diameter were supplied and 
broken down in the Government workshops. No artificial 
seasoning of any kind was resorted to, the beams after 
machining being stacked under cover until required for test. 

The heaviest of the Western Australian timbers are 
| Yate and Wandoo, which average 79 lb. per cubic foot 
| when first cut. Yate (EZ. cornuta) is a remarkable 

timber, and, as yet, is practically unknown, but is common 








AB. In cross-bending tests the top beam is not used 
An automatic electric beam-balancing mechanism is also 
fitted to the machine. The load is applied hydraulically. 

In cross-bending tests the deflection multiplied by 20 
is automatically recorded upon a special scale, and in the 
end compression tests the deflection multiplied by 100 is 
similarly recorded. In the case of relatively long columns 
the lateral deformation is autographically recorded by 
means of the apparatus shown in Fig. 5. This was done 
to determine the direction, relative to the annual rings 
in the section, in which the various timbers tended to 
deflect laterally. 

The apparatus used to determine the deformation in 





cross compression and penetration tests is similar to that 














Fig. 7—METHOD OF GRIPPING TEST PIECES 


in the south-west portion cf the State, the trees attaining 
a diameter of from 2ft. 6in. to 3ft.,and a maximum height 
of 100ft. It is probably the strongest and one of the 
heaviest timbers in the world. In the tensile test the 
enormous breaking stress of 174 tons per square inch 
was recorded, a value little below the tensile strength of 
wroughtiron. Theaverage ultimate tensile strength of Yate 
timber, as shown by the tests, is 24,200 lb. per square 
inch. 
that of lignum vite. 


The greater part of the testing was carried out with a. 
40-ton horizontal testing machine, specially designed and | 


built in the year 1902 by Messrs. Joshua Buckton and 
Co., of Leeds—Fig. 3. Many new appliances have been 





THE RESULTS OF TESTS OF 


The weight per cubic foot is only slightly less than | 


used by Professor Johnson, and described by him in his 
“Materials of Construction.” Two arbitrary limits 
| were chosen to determine the points of initia] and 
total failure, the first being that point at which the 
deformaticn equalled 3 rer cent. of the depth of the 
specimen, and the latter when 15 per cent. of the depth 
was reached. The apparatus dispenses with all calcula- 
tion in the determination of the two limits. 

The cotter mechanisin for the shearing tests and a pre- 
pared specimen with mortices cut are shown in Fig. 6. 
The specimen in place in the clips has a portion of one 
face removed to show the cotter and self-adjusting steel 
| piece. Fig. 7 shows the type of grip used for holding the 

tensile specimens. 
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sleepers were made with both old and new sleepers, the 
“pull” required to “start” the spike being recorded. 
The “spalling” or shock tests were made to determine 
the relative suitability of timbers to withstand shocks, 
such as those imposed by piling hammers, the specimens 
being 3in. in length and 4 square inches in sectional 
area, 

Moisture tests were made upon thin sections (,;in.), 
cut as close to the fracture as possible, and within 
twenty-four hours of testing. These sections were imme- 
diately weighed, then placed in sets in a water oven, and 
there maintained at accnstant temperature of 240 deg. Fah. 
for a period of four hours, after which they were again 
Weighed, and the loss determined. ‘The apparatus used 
for these experiments is shown in Fig. 2. 


| fitted to it since its erection, and it is now capable of deal- | 


| ing with cross-bending tests on beams up to 30ft. span; 
| tensile tests on specimens up to 40ft, in length; 
compression and column tests to 12ft. in length; 
torsion tests up to 45,000 inch-lb., and, in addi- 
tion, is fitted with special appliances for shearing, 
cross-compression, &. The machine is equipped with 
a special autographic stress-strain apparatus, capable 
of accommodating a diagram 2ft. square, to enable 
records to be taken of the cross-bending tension and other 
tests. The arrangement of the apparatus is clearly shown 
in Fig. 4, and detailed description is unnecessary. The 
rocking ‘levers at their lower ends carry knife edges 
| pressing against clips attached to the specimen at the 





For the purpose of comparing the qualities of Western 
| Australian timbers with those of other hardwoods, the 
tables accompanying Mr. Julius’ report include figures 
culled from the results of other tests, notably those of 
Professor Warren, of Sydney University, on the haid- 
woods of New South Wules. Itis the intention of the 
Western Australian Government.to conduct a large series 
of tests upon the most important hardwoods of Eastern 
Australia with the same appliances as were used in the 
tests of the Western timbers. 

fig. 8 shows in graphical form the “strength’’ quali- 
ties of the principal Australian hardwoods arranged in 





order of aggregate strength. It must be borne in mind 
that the general suitability of these timbers is not always 


gauge length. The diagram sheet is wound on the drum ' in direct proportion to the strength. Thus, for instance, 
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Jarrah, which takes a comparatively low place on the list, | 
is one of the most valuable Australian timbers, especially 
for sea work. We give on page 279 an abstract of the | 
valuable table summarising the results of the tests which | 
accompanies the report. 

The Government of Western Australia and Mr. Juliusare | 


to be congratulated on the production of the excellent re- | 
ports which we have summarised. The tests appear to have | 
been carried out on materials selected with the greatest | 
care, to ensure that they represent the timber of com- | 
merce. The standardisation of all test pieces from which | 


average results are calculated with regard to the moisture | 
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have long since been lost, and with them the proposed method 


| of carrying out the work. 


The most distinguished name on the Continent in connec- 
tion with the present subject is that of M. Thomé de 
Gamond, another French engineer, more than forty years of 


| whose life was devoted to the endeavour to make a tunnel 


beneath the Straits of Dover, whereby to place England and 
France in direct communication. M. Gamond, who was 
born in October, 1807, commenced the study of his great 
project—the submarine tunnel—as far back as 1833, and, in 
the course of his investigations, he made no fewer than 
fifteen hundred experimental borings in France and England, 
besides diving three times to the bottom of the Channel in 
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Fig. 8—-STRENGTH OF AUSTRALIAN HARDWOODS 


percentage is shown by the results obtained to be a most | 
important feature in such experiments. The 12 per cent. 
moisture standard used by Professor Johnson and 
adopted by Mr. Julius appears to be a very fair average 
for seasoned timber, and it is to be hoped that future 
experimenters will adopt the standard thus set up by the 
two most complete records of timber tests hitherto 
published. 








CHANNEL TUNNELS, BRIDGES, AND FERRIES. 


Ever since the commencement of the Jast century there 
has existed in some minds a conviction that there ought to | 
be a line of communication between England and the 
continent of Europe other than that afforded by the passage 
of ships and steam vessels between shore and shore—that 
there should, in fact, be a direct and unbroken route between 
land and land by a dry way. This conviction has found 
occasional expression in the announcement of a project for 
connecting England and France by means of a tunnel or a 
tube under the Ubannel, a ferry upon its surface, or a bridge 
over it. Schemes of this nature were very prolific during the | 
sixties and seventies of the last century, but towards the end 
of the second of those decades these pronouncements 
gradually ceased, and for the last thirty years comparatively 
little or nothing has been heard of such projects. About 
two years ago, however, it was rumoured that the old Channel 
Tunnel scheme was to be revived by the introduction of a Bill 
into Parliament seeking legislative sanctson for the project. | 
No active steps were then taken, but the year recenily 
closed witnessed a recrudescence of the idea, and during 
the past few months there have been indications of the revival 
of the project for the construction of a tunnel beneath the 
Straits of Dover, thus creating a physical link of union on dry | 
land between England and France. These indications cul- 
minated on December 17th, 1906, in a Bill being deposited in 
Parliament to incorporate the Channel Tunnel Company, 
and to authorise the construction of works which shal] form 
part of the scheme intended to connect the two countries by 
means of a railway under the English Channel. Powers are 
sought to execute such works up to the three-mile limit, and 
it is proposed that a newcompany shall hereafter be registered | 
for the purpose of carrying out the entire project. It is | 
estimated that the scheme will involve a total outlay of | 
£16,/00,000, which estimate certainiy does not err on the | 
side of excess, but rather in the opposite direction. 

But history repeats itself, and once more it appears that | 
there is a rival scheme in the field, and this is a Channel 
ferry. Details of this project were laid before the British | 
Chamber of Commerce in Paris. It consists in the revival 
of a method of transpor ing trains bodily across the Channel 
in vessels specialiy built for the purpose, and in transferring 
them from rail to boat and from boat to rail by a system of 
infts adaptable to the varying level of the tides. The esti- 
mate for this project is £1,000,000. Speculation is, of course, 
rife as to the desirability, from an investor’s point of view, of | 
coustructing a tunnel which is to have the sword of Damocles | 
always hanging over its head in the shape of an electric | 
button, pressure on which at the first sign of national danger 
is to annihilate some twenty millions worth of property. 
Speculation is also rife as to whether such a project wili ever 
obtain parliamentary sanction, upon national grounds. In 
the meantime it may prove interesting to see what has been | 
previously done in the present connection. 

The more important and extensive projects which have 
been placed before the public in the past consist of tunnels | 
driven beneath the bed of the English Chaunel, submerged | 
tubes and roadways, ferry- boats ca: rying the trains on board, 
bridges across the Channel and embankments. 


TUNNELS, 


Of all these various systems that of a tunnel is much the | 
oldest. Rather more than a hundred years since, a French | 
engineer, M. Mathieu, considered the scheme practicable. 
He worked out the details of his plan, and laid them before 
Napoleon, then First Consul. They were afterwards exhi- | 
bited at the Luxembourg and public galleries in Paris, but | 


order to bring up specimens‘of its bed. He exhibited his 
plans at the London Exhibition of 1862, and the Paris 
Exhibition of 1867, and he published very complete works 
upon the subject in 1857 and 1869, the latter volume having 
been translated into English. M. de Gamond died on 
February 1st, 1876, having lived sufficiently long to see the 
project of his submarine tunnel—so long laughed at as a 
dream—adopted by eminent ergineers in both countries, and 
supported by financial authorities. His scheme in course of 
time became absorbed in those of other engineers, which will 
be dealt with later on. 

Amongst the minor projects which followed that of M. de 
Gamond were those of Mr. Willam Austin, Mr. George 
Rimington, and M. Alexander Vacherot. Mr. Austin's 
scheme consisted of a three-way tunnel from Folkestone to 
Cape Grisnez. It was to consist of a boring lined with 
masonry, with a midway ventilating shaft placed on the 
Varne. Trains were to run through from the railways on 
either side of the Channel, and the estimate for the works 
was £17,600,000. Mr. Rimington’s railway tunnel was to be 
bored from Dungeness to Cape Grisnez below the chalk. The 
works were to commence 3} miles inland on the English 
coast by a junction with the South-Eastern Railway, termi- 
nating by a junction with the French railways on the other 
side of the Channel. There were to be three ventilating 
shafts in the Channel, the central shaft being built on the 
Varne. The estimated cost of the works was £6,998,200. 
M. Vacherot’s scheme was for a tunnel to be constructed of 
concrete on the bed of the Channel, so as to form a monolith 
when completed. 

Reference has been made to the circumstance that M. de 
Gamond’s tunnel scheme ultimately became absorbed in 
those of other engineers. These gentlemen were the late 
Sir John Hawkshaw and Mr. William Low, the latter of 
whom was at one time a colleague of M. de Gamond, and 
with whom were associated the late Sir James Brunlees, 
M. de Gamond, M. Paulin Talabot, and M. Michel 
Chevalier. A project was worked out under the auspices of 
a company which was formed in 1872, Sir John Hawkshaw 
being appointed engineer in England to the scheme. In 
that year, however, Mr. Low became dissociated from his 
colleagues, and projected a tunnel having a slightly different 
route from that of the joint engineers, which latter in time 
became known as Sir Jchn Hawkshaw’s scheme. This was 
due to the fact that Sir John had identified himself with a 
tunnel scheme since 1865, when he commenced his practical 
researches. He made careful geological surveys, and ex- 


| amined into the nature of the strata beneath the Channel, 


besides which he had borings sunk on each coast, and 
examined the bottom of the Channel in numerous places. 
The point of departure on the English coast ultimately 
selected by Sir John was St. Margaret’s Bay, about four miles 
to the east of Dover; the position of the tunnel on the 
French ccast being midway between Calais and Sangatte. 
By adopting this route the tunnel would be wholly through 
the lower chalk, which was assumed to be homogeneous. No 
ventilating shafts or other above-Channel constructions were 
to be adopted, the work consisting simply of a tunnel from 
shore to shore. The tunnel was to be made at such a level 
as that in no place would there be less than 200ft. thickness 


| of strata between it and the Channel bed. 


The tunnel was to be a single one of the ordinary horseshoe 
section, the chalk boring being 36ft. in diameter at the 
arch springing, and the finished brick-lined tunnel 30ft. 
‘Lhe works were to commence by a junction with the South- 


| Eastern and Chatham Railway at Dover, the line being 
| carried eastward in tunnel through the chalk along the coast 


for four miles to St. Margaret’s Bay. The tunnel was to 
turn thence southwards under the sea with a gradient of lin 


| 2640 to a point under mid-Channel, where the line was to 
| rise on a similar gradient towards the coast of France. 


On 
reaching the coast the line was to be continued for six miles 


| further on a gradient of 1 in 80, when a junction was to be 


effected with the French railway system. The tunnel was to 
be thirty-one miles in length, and Sir John Hawkshaw esti- 


| mated the cost at £10,000,000, and the time of completion 


ten years from commencement. The estimated cost of pre- 
liminary operations was £100,000, and of that sum the 
London, Chatham, and Dover and the South-Eastern Rail- 





—<——— 


ways were empowered by Act of Parliament to contribute 
£40,000 between them. This was in 1876, at which time jt 
was thought that the preliminary operations were about to be 
commenced. It wiil thus be seen that there were no fewer 
than eight projects for tunnels, although upon only five of 
them were any considerable amount of brains, labour, and cash 
expended. The scheme took form, and was brought before a 
Parliamentary Committee in 1888, but it got no further, i 


TuBEs. 

Whilst the problem of tunnels under the Channel formed 
an attraction for scientific and speculative minds, only a little 
less attractive was that of tubes laid on the bottom of the 
ocean bed, for which no fewer than seven fairly reasonable 
schemes were advanced. The designers of these schemes 
were respectively, Messrs. Chalmers, Marsden, Bateman 
Colburn, Page, P. W. Barlow, and Bishop. There were’ 
however, others who entered the arena with plans in support 
of the tube, but these were mere visionaries, one of whom 
proposed to carry a tube in mid-water, at a uniform depth 
from the surface, by means of ties below and buoys above, 
Another proposed to form a tunnel on the bottom by means 
of forty sub-aqueous boats, of which he was the inventor. To 
put his plans into execution, 1500 sailors and navvieg 
4,340,000 cubic yards of material, and ten millions of money 
were required, . 

Turning to the more practical projects that have been 
advanced, first, in the order of their appearance before the 
public, comes the Channel railway of Mr. James Chalmers, 
The name of this gentleman is connected with some valuable 
improvements in the construction of armour-plated ships and 
forts in the past, but which his premature death prevented 
him perfectly developing. Mr. Chalmers’ tube line, ag 
proposed in 1866, consisted of two circular iron tubes laid 
on the bed of the Channel, and forming a double line of 
railway. The tubes were to be lined with brickwork and 
cased externally with timber. He held that as the current 
alternated up and down Channel with the rise and fall of the 
tide, the tubes would eventually become silted up, and an 
embankment 150it. wide at base and 40ft. high formed from 
shore to shore, the top being from 80{t. to 120ft. below the 
level of low water. There were to be three ventilating 
shafts, one in mid-Channel, and one about a mile from either 
shore. The cost of carrying out the work was estimated at 
£12,000,000. 

In 1869 a project was brought forward by Mr. Charles 
Marsden for a wrought iron tube made with a double skin, 
the annular space being filled in with concrete. The lengths 
of tube were to be joined up in a somewhat complex, if not 
impossible, manner. Ventilating shafts were to be dispensed 
with, and ventilation was to be carried on from each end of 
the tube by the alternate abstraction of air from, and forcing 
air into, the tube, which was to be connected up with the 
railway systems of England and France. Mr. Marsden’s 
estimate was £12,260,000. 

Mr. J. F. Bateman, in conjunction with M. Julian 
Révy, an Austrian engineer, proposed a circular cast iron 
tube carrying a railway, the route being from Dover to Cape 
Grisnéz. The traffic was to be carried on by means of 
pneumatic pressure, the inside of the tube being turned 
and faced. The scheme was carefully worked out and 
involved many niceties of detail, as may be supposed 
from the nature of the propelling power proposed. The 
estimated cost was £8,000,000. 

Mr. Zerah Colburn proposed to construct a tube in sections 
in a dry dock on the coast. The tube was to be passed 
through the dock gates, in which there was a kind of stufling- 
box arrangement. As each length of, say, 1000ft. was udaed 
to the tube, water was to be admitted into the dock and the 
whole floated out, the gates closing on the rear end of the 
tube, and holding it tightly for the next length to be added. 

In 1870, Mr. Thomas Page, the engineer of the elegant 
suspension bridge at Chelsea, advocated a tubular railway on 
the bed of the Channel between Dover and Cape Grisnez. 
His proposition was to divide the route of 18 miles into nine 
parts by means of eight iron shafts, which were to be moored 
in the Channel. The tubes were to be laid between the 
shafts and covered up with concrete. 

Another tubular scheme was that of Mr. Peter W. Barlow, 
who proposed to lay a double railway tube across the 
Channel from Dover to Calais in twelve months. His idea 
was to construct the tubes of iron or steel plates riveted 
together, surrounded and protected by 2ft. 3in. of brickwork 
laid in asphalt, outside of which was to be a casing of Gin. 
timber planking The tubes were to have an internal dia- 
meter of 13ft. Mr. Barlow stated that an English con- 
tractor had undertaken to lay a double line of tubes across 
the Channel upon an estimate of £5,000,000. Mr. Barlow 
also intended to apply his system, with a slight modificati.n, 
across the harbour at Rio de Janeiro. 

The last tube scheme for notice is that of Mr. Paul J. 
Bishop, the engineering details of which, with estimates, 
were worked out by Mr. Perry F. Nursey in 1870. The 
scheme consisted in laying two elliptical cast iron tubes in a 
parallel course on the bed of the Chanuel between Dover and 
Cape Grisnez, each tube carrying a single line of rails. The 
total length of the line was 21} miles, and the approximate 
estimated cost was about one million sterling per mile. The 
tubes were to be lined with 12in. brickwork in cement, over 
which there was to be a skin of gin. boiler plate, which would 
render the interior surface flu» and oven throughout, so 
that either the locomotive or the pneumatic system of pro- 
pulsion might be employed. The details of the proposed 
methods of construction were also carefully worked out, and, 
on the whole, it was shown that a Channel railway carried 
inside a tube was within the limits of practicability. 

So far, tunnels driven beneath the bed of the English 
Channel, and tubes laid on the surface of that bed, have 
been considered. It now only remains to notice those 
schemes of the past having for their object the improvement 
of the means of transport on the surface of the Channel 
itself, and over and above that surface. These methods of 
transit consist in ferries and bridges. 


FERRIES. 

About forty years since the late Sir John Fowler, with 
whom were associated two other leading engineers of his 
time, proposed to improve the harbourage at Dover and 
Audresselles, and to establish a service of steam ferry boats 
which should carry the trains between those points. The 
conclusion at which thcse gentlemen arrived, after examin- 
ing the coasts on both sides, and carefully considering the 
general question, was that the following were essential 
requirements :— 

(1) Well-sheltered harbours, with deep water on both coasts, 
capable of affording ingress and egress at all times irrespective 
of weather and tide. 
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2) A class of vessels, in the nature of ferry steamers, of 
greater size and power, making rapid passages, and compara- 
tively unaffected by wind and sea. 

(3) Safe and speedy means for the interchange of passenger 

tratlic between the railways and such ferry steamers, so as 
practically to form a continuous communication. 
The steam vessels the projectors of this scheme proposed 
to employ were to be 450ft. long, 57ft. beam, and 80ft. across 
the paddle-boxes. The were to be propelled by. disconnected 
engines of 1500 horse-power, performing the voyage in one 
hour, and with comparatively little pitching or rolling in any 
state of the weather. The estimate of the works and the 
railway steam ferry steamers was put at £2,000,000, and the 
time of completion three years. 

About ten years Jater the late Mr. John. Grantham pro- 

osed an improved steam-packet service for carrying on the 
traflic between England and France under existing conditions, 
whilst more elaborate schemes were being perfected and 
rendered practical. His steamships were to be 400ft. long, 
45ft. beam, and of 600 nominal horse-power. They were to be 
cellular built of steel, to draw 6ft. 6in. of water, and to steer 
from either end to avoid the necessity of turning. In order 
to facilitate the transfer of passengers and luggage from the 
pier to the ship at any state of the tide means were to be 
provided on board at three different elevations to receive the 
stages from the shore. 

Mr. J. H. Parsons proposed a vessel of shallow draught, 
consisting of four pontocns, connected together by four cross- 
girders, and propelled by six paddles, three being placed 
forward and three aft, in the waterways between the 
pontoons. ‘ 4 ee 

The principle involved in Mr. Parsons’ proposition was 
practically carried out by Captain Dicey in the Castalia, 
which for a time ran between Dover and Calais, but is now 
doing duty as a floating hospital in the Thames. The 
Castalia practically represents a vessel divided vertically 
from stem to stern, the two halves being separated and con- 
nected by girders, the intervening space being decked over, 
leaving a free channel for the water between, in which her 
paddles were placed. 

The late Sir Henry Bessemer gave considerable attention 
to the improvement of the Channel passage as regards per- 
sonal comfort, and from his plans was built the Bessemer 
steamship, with its swinging saloon. That vessel, however, 
fell short of the expectations of Sir Henry and his friends, 
and the elegantly appointed saloon eventually became the 
property of the late Sir Edward Reed, who took a leading 
part in designing the Bessemer, if, indeed, he did not wholly 
design her, with the exception of the hydraulic apparatus for 
actuating the saloon, which was worked out by Sir Henry 
himself. 

The only remaining names of inventors in connection with 
the Channel ferry schemes of the past which have narrowly 
escaped oblivion are those of Mr. S. J. Mackie— a scientific 
pressman of no ordinary ability—and Mr. Hugh A. Egerton, 
both of whom propounded their respective ideas in the early 
seventies. Mr. Mackie’s proposition was to have large 
vessels, drawing very little water, and which were designed 
to carry on passenger and merchandise traffic between exist- 
ing harbours on either side of the Channel without any con- 
siderable expenditure upon those harbours for improved 
accommodation. Mr. Egerton’s plan was to have an immense 
floating platform carried on cylinders and propelled by pad- 
dies, and capable of carrying trains bodily across the Channel. 
Special landing places were to be provided on either side of 
the Channel, with arrangements for shipping and unshipping 
the trains, 
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BrIDGEs. 


Several schemes have been formulated for bridging the 
Channel, the most notable being that of M. Charles Boutet, 
a French engineer, which, in 1869, attracted a Jarge amount 
of attention both in England and France—particularly in the 
latter country. Boutet’s bridge was to start from the Dover 
hills at a point 400ft. above sea level, near the Shakespeare 
Cliff, and to terminate at Blanc Nez, near Calais, the cliffs 
there being about the same height as on the English coast 
The bridge was to be carried on twenty-nine cast iron piers, 
each pier rising 460ft. above sea level. The platform was to 
be carried on a series of longitudinal steel wire cables, con- 
nected up transversely by smaller cables of the same material. 
The estimate for this bridge was £8,000,000. 

The only other propositions for bridges—two in number— 
which call for a passing notice are those of Mr. W. H. 
Barlow, and Mr. Charles Boyd. Mr. Barlow proposed 
a submerged bridge, consisting of steel tubes, carried on piers. 
Mr. Boyd’s idea was to construct a marine viaduct from 
Dover to Cape Grisnez. It was to be built with iron girders, 
carried on 190 towers, 500ft. apart, and 500ft. high above 
sea level. The estimate for this bridge was £30,000,000. 

Such is the history of the various projects which have been 
advanced for .effecting international intercommunication 
between France and England, They comprise eight schemes 
for tunnels beneath the Channel ; seven tor tubes on its bed; 
seven for ferries ; and three for bridges, and all of them have 
proved abortive. And, whether viewed from a national, an 
industrial, or a speculative standpoint, such will doubtless 
continue to be the history of the question involved in the 
dreams of inventors and financiers—at least as regards 
tunnels, tubes, and bridges. 








ARMOUR PLATE WORKS FOR THE’ UNITED 
STATES GOVERNMENT. 


THE establishment of armour plate works by the United 
States Government in oder to make it to some extent inde- 
pendent of the few firms equipped for such manufacture, and 
also to act as a check upon the prices tendered by the latter, 
has several times been suggested, and by direction of the 
Government the Secretary of the Navy appointed a special 
Board to investigate the matter. The report of this Board 
has now been made, and gives the following prices paid 
by different countries for armour plate ; the first amountis the 
average for all armour and the second amount is for Krupp 
armour:—Great Britain, £125, £136; France, £114, £115; 
Germany, £90, £90; Austria, £90, £112; Italy, £104, £110; 
Japan, £60, £80; United States, £69, £69. The Government 
works should be designed for an output of 6000 tons per year, 
and should include an open-hearth department for the pro- 
duction of its own ingots. The proposition to obtain 
armour plate ingots from private works is considered inad- 
missible. 

Figures of cost of the three existing private works manu- 
facturing armour plate were obtained by the Board. The 
Midvale Steel Company gives £700,000, exclusive of the cost 


of land, and the interest on the construction investment. The : 
Bethlehem Steel Company gives £925,000, including land, ENGINEERS’ SMALL TOOLS. 

interest, and all expenses, but exclusive of about £100,000 ' seems 

expended in the preliminary acquisition of information,| TH reputation of the Birmingham Small Arms Company 
patents, drawings, &c. Since the establishment of the works, | #lready stands high amongst users of fire-arms and cycles. 
however, they have been extended and improved at a cost of | It is nearly half a century since the firm was established, 
£200,000, making the total actual cost £1,125,000. The | 42d commenced operations with the production of military 
Carnegie Steel Company gives £1,181,000, of which £946,000 | Tifles. More recently, in 1893, the manufacture of the com- 
is for actual cost of construction of the plant, &c,,. and the| ponent parts of cycles was taken up, and now the ranks of 
balance for land, designing, interest on investment, &c. | the manufacturing mechanical engineers are being invaded by 
Three estimates of the cost of the proposed Government | the company as.makers of small tools. This step may be 
works were made by the naval inspectors of ordnance | looked upon as a fitting development of the firm’s operations, 
detailed to duty at the above private works, and were | for the nature and circumstances of its general trade have 
£700,000 for works of 10,000 tons capacity, £775,000, and | demanded the most advanced workshop practice, the tcol- 
£868,000. Taking all these figures into consideration, the | Tom which supplies all necessary tools, gauges, and jigs for 
Board estimates that the total cost, exclusive of land and | the several manufacturing departments being well abreast of 





interest on construction capital, would be about £750,000. | 
A detailed estimate is given of the cost of making armour | 
plate, with all allowances for losses, defects, rejections, &c., | 
and this may be summarised as follows :— 
Weight, Value, 
tons. £ 


Ingot (metal poured) ao da tee deca ae Rae ee, ae 
ND IE oan ac ede pee. ae cae ke Clon” (Oe 
Ingot forged (in shipped plates) .. .. .. .. 45°52 .. 6&7 
Plate for carbonising pal ee, de! oo ee OE ect st Se 
Plate carbonised, scaled, and treated . .. .. 26-98 .. 81% 
Plate bent and rectifie are eee kee 
POO UMIEOOE o6 be ce le) oe! dectae)| 4a en Gee 
Plate shipped aE ee EI Oe a 
Cost per ton.. .. 4) ee aay wes. aoe oee cee —  ¢s 44 
Cost per ton, including interest and mainten- 
ance we 49 | 


Cost per ton, including taxes ke.; grand total ee 55 
The report points out that this estimate is based upon the | 
assumption that the works are operated continuously at their | 


the times and employing some hundreds of men. The aim 
of the company for years past has been to perform every 
manufacturing operation by machinery rather than by hand, 
and it goes without saying that to carry out such an ambition 


| has necessitated much study of the cutting tools employed. 


Hence it is that the tool-making department has attained a 


| high pitch of excellence, and the experience gained places 
| this firm in a very favourable position for the accurate pro- 
| duction of all types of cutters. The same remark may 


be applied to gauge making—a sister department. As an 
example of the extreme accuracy obtaining in the company’s 
work, thread gauges may be mentioned. These gauges, of 


| both Whitworth and British standard fine threads, are turned 
| out guaranteed true in pitch and in diameters to -C005in., 


the standards by which they are individually. tested being 


| certified for accuracy by the National Physical Laboratory. 


We are enabled to place before our readers illustrations 
showing the tool-rooms of the B.S.A. Company. Fig. 2 
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Fig. 1—-GAUGES FOR GUN AND CYCLE PARTS 


full capacity, this being the most-economical condition. But 
while two of the private works have actual capacities of about | 
10,000 tons each, they have in only one year been worked to | 
their full capacity, and under their present contracts the | 
output for 1907 will be only about 1800 tons each. , _ 


shows a general view of the department ; Fig. 4 represents a 
second view of the same sh»), showing clearly the milling 
machines ; in Fig. 3 is give.. . view of the tool-room extension, 
which measures 180ft. by 35ft., but is not yet quite fully 
equipped. Fig. 1 is an interesting view of a group of gauges 


| for gun and cycle components, which will serve to convey a 








Tue North-Western State Railway Administration 
have obtained the sanction of the Indian Railway Board to carry 
out a survey for a proposed line of railway, on the 2ft. 6in. gauge, 
from Mandra station, on the Jhelum-Rawalpindi section, vid | 
Chakwal, Bhon, Talaganj, and Pindi Gheb, to Basal station, on 
the Khushalgarh branch, a distance of about 108 miles. 


INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
SECTION.—At a meeting of this body, held on the 15th inst., in 
the Technical College, Glasgow—Professor Magnus Maclean pre- 
siding—Mr, R. B. Mitchell, of the Glasgow Corporation electricity. | 
department, read a paper on ‘‘Some Forms of Continuous | 
Current Electricity Meters.” He showed diagrams and slides | 
relating to a simpie and ingenious maximum demand indicator | 
invented by Mr. W. W. Lackie, the chief engineer of the Curpora- 
tion electricity department. The new officers of the section are :— 
Chairman, Professor Magnus Maclean ; vice-chairmen, Mr. J. S. 
Nicholson and Mr E. T. Goslin; committee, Messrs. W. T. | 
Bottmley, D. S. Ellis, C. D. Jeffrey Orchard, J. H. McMinn, 
R. Rankine, and Alex. Thomson ; hon. secretary, Mr, James W. | 
Campbell. , | 

H.M.S. Mowawk.—One of the new ocean-going destroyers 
which are being built under the naval programme of 1905-6— | 
H.M 8. Mohawk—was successfully launched from the works of | 
Messrs. John Samuel White and Co., Limited, East Cowes, Isle of | 
Wight, on the 15th inst. The following are the principal particu- | 
lars of the vessel:—Length, 270ft.; displacement, 800 tons ; | 


| good notion of the type of the firm’s productions. The num- 


ber of machines in the tool-room is 200 of every variety. 
There are 300 men employed, the majority of whom are expert 
mechanics, and the power required to drive the shop is sup- 

lied by a 45 electrical horse-power motor, which receives 
current from the firm’s generating station. The room is lofty, 
clean, and well lighted by means of a saw-tocth roof. The 


| stores are kept with much care, the tools and gauges being 


given out on checks. The tools used in the various sections 
are indexed on cards, and the various brands of steel bars are 
painted different colours when they come into the works, to 
avoid confusion. 

Particular mention should be made of a special type of 
lathe for making taps with the highest degree of accuracy. 
Experimental work has been attempted with some success 
to observe the behaviour of tool steel under similar and care- 
fully regulated conditions during the process of annealing and 
hardening. The B.S.A. Company has found great difficulty 
in obtaining two pieces of steel cut from the same bar, in the 


| same manner, reheated and annealed in the same furnace 


and to the same temperature for hardening and quenched, 


| that will, on measurement, be found to agree absolutely. 
| Some approximation has, however, been attained, and the 


knowledge gained by experiment has, we are informed, been 
brought to bear upon the production of very accurate taps 
and hobs. For instance, an experiment is made in the case 
of a tap of a certain brand of steel to ascertain by careful 


armament, three 12-pousder quick-firing guns and three ]8in. | measurement the contraction or increase of pitch in harden- 
revolving torpedo tubes ; speed, to be maintained ona six-hours’ | ing, Then in the special lathe alluded to above, which 





full-power trial, 33 knots ; radius of action ateconomical speed, 15C0 
nautical miles. ‘he vessel will be propelled by turbine machinery, 
comprising five turbines, three ahead and two astern, driving 
three shafts and propellers, built. by: Messrs. J. S. White and Co., 
Limited, under licence from Messrs, the Parsons Marine Steam 


Turbine Company, Limited, tie power of the machinery being | 


about 14 £00 indicated horse-power. The steam will be @upplied 
by six beilers, each of about 2400 horse-power, of the White- 
Forster type, made by the same firm, these boilers being fired by 


liquid fuel, ona system which has been experimented with suc- | 


cess by the British Admiralty for s: me ‘wo or three years. Noccal 
stowage is provided in the vessel. and she will — entirely on the 
liquid fuel installation. The air pumps, forced lubrication pumps, 
boiler feed pumps, oil fuel pumps, fire and bilge pumps, and_ dis- 
tilling plant are being supplied by Messrs. G. and J. Weir, 
Limited, Glasgow, the fans and circulating engines by Messrs. 


W.-H. Allen, Son and ©o., Limited, of Bedford, and the. air | 


compressing machinery and electric light plant by Mr. Peter 
Brotherhood, Westminster Bridge, London, 8.E. 


| has been designed for the purpose, the next tap to be made 

is screwed of either slightly longer or shorter pitch, as shown 

by the behaviour of the sample already tested. The lathe 
| has a leading screw that has been corrected at the National 
| Physical Laboratory, and certified to be correct to pitch to 
| within -00015 per inch in length, and by means of an adjust- 
able ‘‘former’’ the lathe may be adjusted to cut screws 
from normal pitch to ‘002in. per inch above or below. 

It is not so difficult to produce gauges for the ‘‘ American’’ 
| standard screw threads with a flat on the crest and at the 
| root as for those of the Whitworth type having rounded crest 
| and hollow root, owing to the greater ease in grinding the 
| former when hardened—all the faces being straight. The 
| blending of the curved lines into the straight ones in the 
| case of the rounded crests and roots cannot possibly be 
| perfectly accomplished or checked by ordinagy methods, 
} owing to the smallness of the surfaces. In order to provide 
‘ 
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Fig. 3-EXTENSION 


a ready means of detecting any error in these gavgcs, tke 
B.S A. Company bas adopted the idea of photographing the 
gauge by means of an optical lantern, thus magnifying it 
about 50 diameters, and making errors very obvious which 
are not perceptible by other means. By having one portion 
of the gauge of a definite and easily measured size, the exact 
degree of magnification may be determined. 

Special attention, too, bas been taken to overcome the 
difficulty experienced in ébtaining hardened thread gauges of 
accurate pitch and dfameter. The new British Standard fine 
threads are receiving the firm’s attention. Their long experi- 
ence in the hardening of yauges has, we are informed, enabled 
them to get ‘uniform results in hardening, and, by cutting 
tle-threads with the negessary allowance for expansion upon 
a lathe of sp:cial design, they claim to be able to produce 
hardened thread gauges in all sizes up to 1jin. diameter of 
the same accuracy as was previously only obtainable in the 
soft or unbatdened state. Taps and chasers can also be ; ro- 
duced in the same way. The advantages are obvious, as 
users need have little or no fear of damaging their reference 
faug:s when testing work, and for inspection purposes they 
must prove cf ihe urmost value. 

In almost’all branches of mechanical engineering manu- 
facture the advantages possessed by the millirg machine are 
reccgnise By its means intricate forms can be produced 
eccnemically and correctly in Jarge quantities by cuitably 
shaped cutters. It is, however, not every firm that has faci- 
lities for prcducirg these cutters on its own premises. The 
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B.S.A. Company is laying itself cut especially to produce any 
tools or gauges of the Jatest American or English types of | 
high-speed steel when desired. 
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alkali industry, and also to aniline dye manufacturing. At 
that period of English ascendency many German chemists 
came to this country, spent many years here, and subse- 
quently became founders of some of the greatest chemical 
establishments in Germany. This country, he remarked, 
has retrograded or remained stationary in these 


| industries, whereas Germany and America have forged 


PROBLEMS OF APPLIED CHEMISTRY. 


Last Friday a large and distinguished audience assembled | 
at the Royal Institution to listen to a discourse on the | 
‘‘ Problems of Applied Chemistry,’ by that renowned pro- | 
fessor of Applied Chemistry, Dr. George Lunge, of Zurich. | 
Everybody was full of anticipation of an address replete with | 
suggestions and elucidations, and everybody was doomed to | 
disappointment, inasmuch as the lecture consisted of an | 
incownplete précis of the progress of chemical industry during | 
the last century, illustrated by one single experiment—a 
thermite reaction—various stuffs in bottles, and sundry 
diagrams were referred to, and that is all. The Professor 
explained there was not time in the hour allotted either to | 
cover the whole range of chemical industry, or to give | 
demonstrations. He remarked that in the early years and 
well past the middle of last century this country took the 
lead in chemical industry, in spite of the leaders being neither 
chemists or engineers by training, the operations being con- 
’* men. He referred espécially'to the 


| ahead, 


the intense development in Germany beimg 
certainly due to the ‘‘interaction of science and practical 
life, the former being predominant.’’ But, he continued, he 
could not see why this country, that has produced such 
eminent chemists and such valuable discoveries, should not, 
by following a similar course of combining science with prac- 
tice, regain its pre-eminence. He referred to the application 
of electricity and the utilisation of water power in place of 
coal in chemical industries, and commented on the exhaus- 
tion and better utilisation of coal in those countries that 
have it—e.g., in the form of gaseous fuel. He then passed 
on to the successful attempts at the fixation of atmospheric 
nitrogen and the application of many thousands of horse- 
power in Norway to the manufacture of nitrates from air. 

In conclusion, the lecturer referred briefly to problems 
belonging to the domain of organic chemistry, such as the 
substitution of artificial for natural colouring matters, which 
task has been fulfilled for the most important cases, those of 
alizarine and indigo, but which is as yet far from its solution 
in the field of building up alimentary substances by chemical 
agency. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue annual spring meeting of the Institution of Naval 
Architects commenced at twelve o’clock, on Wednesday, 
the 20th inst., and it will, as usual, conclude this, Friday, 
evening. As in former years, the meeting took place in 
the Hall of the Society of Arts. The Earl of Glasgow, 
G.C.M.G., LL.D., President, was in the chair. 

The meeting was oeeies by the reading of the annual 
report of the Council by the Secretary. 

The following is an abstract of it :— 


The Council have pleasure in submitting their = pale upon the 
progress of the Institution during the past year. - The numbers of 
the various classes of members at the close of the 1906 session was 
47 in excess of the previous year. The actual number elected 
during this period. was 110, but the losses through death and 
resignation amounted to 63, leaving the net gain as above stated. 
There is a satisfactory increase in the number of students on the 
books, and these will doubtless help in time to further strengthen 
the professional side of the Institution. 

The rules for the election of vice-presidents and members of 
Council have, agreeably with the President’s t at the 
last annual general ting, been considered by a committee 
formed for the purpose, comprising not only members of Council, 
but also other members of the Institution. e recommendations 
of this committee were duly reported to the Council, and certain 

roposals based upon them were then submitted to a preliminary 
Pallot of the members of the Institution generally, who were 
invited to express an opinion for or against the proposed changes, 
As the result of this ballot was largely in favour of the suggested 
changes, they were embodied in the form of amendments and 
additions to the existing rules, to which were added two new rules 
governing the reeee for future changes of rules. These 
amendments and additions to the rules were submitted at a special 
general meeting of the members, associate members, and associates 
of the Institution, which was convened for the pu , and held 
in the Hall of the Society of Arts, on December 21st, 1906. The 
proposed changes in the rules were carried unanimously, and the 
subsequent ballot for vice-presidents and members of Council for 
the ensuing year has accordingly been carried out under the rules 
as thus amended. The Council trust that the action they have 
taken in the matter will be of permanent benefit to the Institution. 

The Council regret to report that during the past year the hand 
of death has been unusually heavy upon the members of the Insti- 
tution—heavy, not merely numerically, but also by reason of the 
distinguished names that have been added to the death-roll. That 
of Sir Edward Reed, to whose initiative and zeal the Institution 
may be said to largely owe its existence, will evoke feelings of the 
deepest segret among all classes of members. The death of 
Monsieur Augustin Normand, vice-president of the Association 
Techgique Maritime, has deprived the Institution of one of its 
most distinguished foreign members, while in Mr. H. H. West the 
Council have lost a valued colleague, representing the ca 
district upon that body. The death of Mr. George Steninty, ate 
member of Council, who for several years represented Lloyd's 
Register in New York, is also recorded with deep regret. Another 
esteemed member of Council, Mr. G. C. Mackrow, of the Thames 
Ironworks, passed away at an advanced age. He was one of the 
pioneers of iron shipbuilding on the Thames, and one of the 
earliest to join the Institution after its formation. The death of 
Mr. Ernest Gearing, a director of the Leeds Forge, has also to be 
recorded, while the tragic deaths of Mr. Arthur Coote and Mr. R. 
Philipson, both of Newcastle-on-Tyne, resulting in each case from 
injuries received in railway accidents in the North, will be remem- 
bered with sorrow. 

Among the associates the Council regret to record the death of 
Admiral Sir E. G. Fanshawe, G.C.B., who had belonged to the 
Institution since its inception, and of Rear-Admiral Alvin Corry, 
lately in command of Chatham Dockyard ; of Admiral Ihlen, of 
the Royal Norwegian Navy; and of Culonel Sir H. M. Hozier, 
K,C.B., for many years secretary of Lloyd’s. 

In accordance with the provisions of Rule 11, the Counci] have 
elected as honorary vice-presidents Sir William White and Mr. 
John Corry, in recognition of their long and valuable services on 
the Council. Two vacancies on the list of vice-presidents are thus 
created, and will be filled on the return of the scrutineers’ report 
upon the ballot. 

The first award of the Institution of Naval Architects Scholar- 
ship was made by the Council last summer upon the result of the 

of Education’s examinations. The successful candidate was 
Mr. A, Cannon, of Devonport Dockyard, who is now pursuing his 
studies at the Royal Naval College, Greenwich. 

The four years’ terms of office of the representatives of the Insti- 
tution upon the Technical Committee of Lloyd’s Register having 
expired, the Council have re-elected Messrs. C. E. Allan, D. J. 
Dunlop, and G. B. Hunter, together with Dr. J. Inglis—vice Mr 
J: Dunn, resigned—as their representatives for the ensuing term 
of four years. 

Mr. C. E. Ellis, who has represented the Institution upon the 
Court of Sheffield University since 1905, has been re-elected for a 
further period of three years. 

The President of the Board of Trade recently requested the 
Council to nominate two representative shipbuilders or naval 
architects upon the Advisory Committee to the Board. of Trade, 
which has been formed with a view to advising that department 
upon questions to be dealt with under the Merchant Shipping 
Acts. The Council have accordingly elected Dr. F. Elgar, PRS. 
and Mr. J. Inglis, LL.D., to represent the shipbuilding interests 
upon this Committee. 

On the invitation of the President of the Association Technique 
Maritime, it has been arranged to hold a summer meeting this 
year—June 25th to 28th—jointly with that Society, in Bordeaux, 
where a maritime exhibition is to be held to celebrate the cen- 
tenary of the application of steam to navigation. A cordial wel- 
come is promi . the Mayor and Corporation of Bordeaux, as 
well as by the exhibition authorities, and it is hoped that a good 
number of our members will be able to take advantage of the invi- 
tation. Details of the proposed arrangements will be announced 
in due course and notified to members, 

The Council have much pleasure in announcing that they have 
awarded to Professor R. p. Weighton, M.A., of the Armstrong 
College of Science, the Gold Medal of the Institution for 1906 for 
his valuable paper on the ‘“‘ Efficiency of Surface Condensers.” 


The President, Vice-presidents, and officers were re- 
elected, and the Chairman announced that the scrutineers 
reported the election of Mr. Archibald Denny and Mr. 
David J. Dunlop to fill the vacancies in the list of Vice-presi- 
dents, while the election of Council had resulted as 
follows :—Members: Mr. James Bain, Mr. R. R. Bevis, 
Sir B. C. Browne, Mr. P. T. Caird, Mr. H. R. Champness, 
Sir Theodore Doxford, Mr. James Gilchrist, Mr. James 
Hamilton, Mr. G. B. Hunter, Mr. W. J. Luke, Engineer 
Rear-Admiral H. J. Oram, Mr. A. E. Seaton, Mr. W. H. 
Whiting, Mr. Henry Withy. Associate members: Lord 
Armstrong, the Hon. T. A. Brassey, Mr. C. E. Ellis, 
Admiral C. C. P. Fitzgerald, Rear-Admiral J. R. Jellicoe, 
and Sir Thos. Sutherland. 

The President then read the following address :— 

Gentlemen, before commencing upon the few remarks 
with which it is customary for the President to open the 
proceedings at these annual gatherings of ours, I think I 
shall be only expressing the feelings of the members 

















generally if I pay a passing tribute to the memory of 
one who had much to do with the creation and subse- 
quent growth of this Institution, and who, since last we 
met in this hall, has been called away from his earthly 
labours. It was with Sir Edward Reed anda few others 
(including our esteemed Vice-President, Sir Nathaniel 
Barnaby) that the idea of founding this Institution 
originated. He was the first to undertake its secretarial 
duties, and he subsequently filled, as you all know, the 
offices of Member of ouncil, Vice-President, and 
Honorary Vice-President successively. Throughout his 
long and varied professional career he never ceased 
to take the greatest interest in the success of 
the Institution of which he was the most 
active organiser, and the pages of the “Trans- 
actions” bear eloquent testimony to his brilliant 
intellect and forensic talent. A staunch fighter and a 
generous opponent, he was ever ready to throw down the 
ero in support of his views, and many ’a wordy 
attle has he waged in this hall championing the theories 
that he so ably carried into practice in the designs for 
which he was responsiole. His great intellectual powers 
enabled him to deal successfully with a wide range of 
subjects. In naval architecture he occupied a_ place 
second to none in his profession, his experience extending 
over every class of vessel from battleship to shallow- 
draught steamer ; in politics he was a noteworthy figure, 
and he sat for over twenty years in the House of Com- 
mons, representing for most of that period’a constituency 
in which he was equally respected and beloved; while in 
literature he published works of travel and romance only 
second in value to those by which he has added so much 
to the status of naval architecture as a scientific branch 
of study. Indeed, it is largely owing to his early work in 
this direction that naval architecture now occupies the 
ition it does among the scientific professions of the 
ay. His place amongst us will not be easy to fill, but 
his memory will be kept alive by the recollection of our 
debt to his genius and zealous enthusiasm. In this con- 
nection I may say that a movement is on foot for erect- 
ing to Sir Edward Reed a monument in his late consti- 
tuency at Cardiff, and to which I wish every success. 
But his connection with this Institution might, I think, 
be suitably commemorated by the establishment of an 
annual lecture on some subject connected with naval 
architecture which would be known as the “Sir Edward 
Reed Lecture.” I commend the suggestion to the con- 
sideration of the Council, who, if they think fit, could 
doubtless arrange to carry it into practical effect by our 
next annual meetings. 
Turning now to a brief retrospect of the salient events 


of interest during the past year, it must be allowed that, | p: 


although the close of hostilities in the Far East brought 
a much-desired period of peace, yet there have not been 
lacking other factors tending to unsettle the general re- 
sumption of trade activity. Notwithstanding this, how- 
ever, it is doubtful whether we have ever enjoyed a period 
of greater general prosperity, as shown, not only by the 
various trade returns for the United Kingdom, but by the 
many indirect evidences of well-being. 

I do not propose to tread upon the delicate ground of 
fiscal controversy, nor even, confining myself to the ship- 
building results of the past year, shall I weary you with 
figures which, however interesting they might be as indi- 
cations of the trend of this great industry, would form a 
somewhat dull prelude to the more attractive matter that 
awaits you in the shape of papers. Suffice it to say 
that the past year has once again witnessed a record in 
the shipbuildin, — of this courtry, the 1,828,000 tons 
of mercantile ships launched being 200,000 tons in excess 
of the year before, which in turn was largely in excess of 
any previous year’s total. The result is remarkable, in 
view of the fact that the strike upon the Clyde which 
occurred during the latter part of 1906 paralysed the 
shipbuilding industry in that district during a period of 
seven weeks. Notwithstanding this interference, the 
Clyde yards again head the list in the output of tonnage, 
although, if classed by towns, Newcastle-on-Tyne has, 
like last year, a substantial lead over her rival Glasgow, 
and the output of the Jatter is but slightly in excess of 
that from the Sunderland yards. AH three districts show 
excellent results for the past year’s. work, and nearly all 
the yards throughout the kingdom have. contributed to 
swell the total returns of this great industry. Indeed, it 
is remarkable to see how rapidly the world’s carrying 
trade is able to assizailate the vast amount of tonnage 
that is launched each year from the various yards that 
contribute to this end. But it is not surprising to learn 
that, labour and materials having risen in cost during 
this time, there is now a disposition on the part of ship- 
owners to await a return to more favourable prices before 
placing fresh orders. 

The returns from abroad also are indicative of similar 
activity during the year under review. With the excep- 
tion of France and Italy, there has becn a notable increase 
in the volume of shipbuilding, more especially in the 
United States, where the very large number of ships 
launched accounts for the bulk of the increase in the out- 
put of foreign tonnage for the past year. Germany also 
continues to build an increasing amount year bv year, 
notwithstanding the fact that a large number of British- 
built ships are ordered for German owners. 

Moreover, the relative increase in the size of individual 
vessels appears to keen pace with the increase in the 
number of ships built. The launch of the Lusitania and 
Mauretania, the two 32,500-ton vessels built for the 
Cunard Company, on the Clyde and Tyne respectively, 
marks another epoch in the history of naval architecture. 
Notwithstanding her merits as a remarkable example of 
the shipbuilder’s art, the commercial failure of the Great 
Eastern had led many to believe that such a large ship 
would not again be laid down. Yet the past year has 
seen the successful launch of two ships materially larger 
in every dimension than their earlier prototype, and 
everything points to their fulfilling the high hopes that 
are entertained of their successful performance when 
they take their station on the great Atlantic thoroughfare. 





In my address last year, I was able to congratulate the 
members of the Institution on the fact that marine 
engines developing nearly one million and a-half horse- 
power had been constructed in the United Kingdom 
during the preceding year. I have now to chronicle a 
very substantial advance on even that figure, machinery 
capable of indicating over 1,800,000 horse-power having 
been constructed during 1906. Judging by present con- 
ditions, it can hardly be hoped that this exceptional 
activity in engine construction will be maintained. The 
continued and extended use of the turbine engine for 
marine propulsion is again a feature of the returns for 
the past year. Its efficiency for steamers such as are 
required for cross-Channel service was already demon- 
strated; it only remained to prove its reliability and 
economy for Transatlantic work, and this is now being 
sought in the examples already in service in the Cunard, 
Allan, and other lines, and will be put to further test in 
the two great vessels to which I have already alluded. 
These two turbine-propelled ships account for no less than 
140,000 horse-power. y will certainly not be repeated 
during the coming year, but it may be that their success- 
ful performance will lead to the sudstitution of turbine 
machinery for reciprocating engines. This would give a 
stimulus to the engineering trade similar to that expe- 
rienced when the three-stage compound engine took the 
place of the original type—a prospect at which engineers 
rather than shipowners are likely to rejoice. 

The output of machinery for war vessels during 1906 
equalled 217,200 horse-power, and of this nearly 70,000 
horse-power was for vessels built for foreign Powers. 
Although the total given is less than for many years past, 
it is somewhat surprising to see that the horse-power of 
warship engines for foreign countries was considerably 
higher than it has been for some time past, and this is 
the more satisfactory as the previous year, which 
accounted for 48,100 horse-power, was the next highest of 
the past six years. Making all allowance for the wide 
fluctuations that must occur in the production of marine 
engines, as in shipbuilding tonnage, owing to the possi- 
bility of several large vessels being launched at the 
beginning or extreme end of one year—thus, as it were, 
robbing adjacent years—the figures are satisfactory; 
all the more so, as they could hardly have been ex- 
pected. With the determination of other Powers to be 
self-supporting in regard to war material, more especially 
in regard to ships, one might reasonably have anticipated 
that the demand in this country would have fallen off 
rather than increased. Let us hope that there will be 
a continuance of this branch of industry, for we must 
remember that it is not only a source’ of commercial 
rofit to construct war vessels for foreign Powers, but 
it also adds to our shipbuilding resources, and thus 
indirectly to the naval strength of the country. 

The feature of the year in marine engineering was 
undoubtedly the successful completion of the Dreadnought, 
whose trials last October set the seal upon a piece of 
work that is remarkable in every way. The results, as 
stated by the First Lord of the Admiralty, have given 
“the highest satisfaction,” and on her subsequent pas- 
sage from Gibraltar to Trininad, a distance of 3400 miles, 
she maintained an average speed of over 17 knots. 
Although the economy of the turbine at lower powers is 
still unsatisfactory as compared with the reciprocating 
engine, the trials of the Dreadnought have confirmed the 
belief in the economy of this form of engine when work- 
ing at full power—the fuel consumption, as reported 
unofiicially, having worked out at1-51 lb. of coal per shaft 
horse-power per hour. It is, however, not easy to make 
a comparison between the efficiency of reciprocating 
engines, the power of which is measured by the indicator, 
and that of turbine engines, whose power is taken on the 
shafting. The details of this method will, I expect, be 
elucidated by the two papers on this subjecs, one of which 
is from the pen of our friend Mr. Archibald Denny, whom 
all are delighted to find again contributing to the ** Trans- 
actions.” By the ingenious idea of enlisting into his 
service-the torsional effect on the shafting, the originator 
of this new power-recording instrument has been enabled 
to reach a result which so great an inventor as the late 
Mr. Froude strove for many years to accomplish with but 
partial success in*the registering of large powers. 

Next to the steam turbine, the internal combustion 
engine is the most interesting feature at present in the 
field of marine engineering. Although no very remark- 
able developments have taken place since I last addressed 
you from this chair, the use of this type of engine for 
marine work in small craft of various kinds has continued 
to make good progress. Its popularity for pleasure boats 
and launches continues to spread, while for commercial 
purposes engines using heavy oils and running with great 
economy and regularity are now being turned out by a 
number of firms. In our submarines the petrol engine 
continues to be used for surface propulsion, and one of 
last year’s additions to our fleet of torpedo boats was an 
experimental one, 60ft. long, built by Mr. Yarrow’s firm 
at Poplar, and propelled by three sets of internal com- 
bustion engines, each driving its own screw. The speed 
of this boat was 25} knots, which was 54 knots faster 
than that which would have been reached had steam 
machinery been installed. 

It is not, however, to petrol engines that we can look 
for the propelling machinery of vessels of any consider- 
able tonnage, the costly nature of the fuel puts it out of 
the question; and, so far as we can see at present, ordi- 
nary paraffin stands only second in this category. The 
application of the suction gas producer to marine practice, 
however, affords hope of using our cheapest fuel, coal, 
without the intervention of the steam boiler. The eluci- 
dation of this problem is beset with difficulties, but many 
able minds are at work upon it; and after the start that 
has been made with the experimental boats, of which we 
heard some account last year, we may reasonably hope 
for further interesting developments in this field of enter- 
prise at no distant date. Already we hear rumours of a 
suction producer and .gas engine of power sufficient to 
propel a sea going vessel of large size ; and the paper you 
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will shortly hear will, I hope, give rise to some additional 
information on this topic. 

The trials and subsequent cruise of the Dreadnought, 
to which I have already alluded, have, I think, justified 
the Board of Admiralty in their selection of a design 
embodying not only the lessons taught by the war in the 
Far East, but.also the successive improvements in type 
of a long line of warships, due to the skill of our ablest 
constructors. The result must be equally gratifying to 
those upon whose calculations and estimates the designs 
were based, as well as to those to whose care and skill 
was entrusted the execution of the work. But, although 
we have led the way in this phase of navai development, 
we cannot afford to rest upon our laurels while other 
nations hasten to make up for lost time. 

Unfortunately, our imperfect political machinery tends 
to create a discontinuity of policy that seriously affects 
the shipbuilding programmes of the Navy. A glance 
at the naval votes of successive administrations shows 
them to be subject to some mysterious periodic law. 
The mistaken parsimony of one Government is followed 
by the lavish outlay of the next. The swing of the 
political pendulum carries us alternately towards the 
opposite poles of financial administration. Such fluctua- 
tions cannot make for the highest efficiency. The 
worker’s employment and wages are affected by the ebb 
and flow of a tide whose movements he zannot foretell 
with any certainty; the taxpayer's burden is aggravated 
by sudden calls upon his pocket for the maintenance of 
the naval and military forces ; while the security of the 
country is jeo ax ef every few years by allowing the 
defences. to fall below what experience has shown to be 
the minimum strength requisite to cope with any pro- 
bable combination of Powers: likely to be arrayed 
against us. - 

This year’s. estimates are remarkable for the spirit of 
economy which they display. A saving of £1,427,000 is 
shown over last year’s estimates, which in turn were 
£1,520,000 less than the preceding year. The proposed 
outlay on new construction is £8,100,000, compared with 
£9,235,000 last year. The number of battleships to be 
laid down is three, one of which, it is stated, is not to be 
built if the forthcoming Conference at the Hague should 
bring about an agreement for the reduction of armaments 
among the great Powers. However devoutly we may wish 
for such a ¢onsummation, I fear that the chances of this 
warship not being required are somewhat slender! The 
battleships are to be of an improved Dreadnought type, 
heavier and more powerfully armed, and their design is 
to embody the experience gained by the trials of the first 
ship of this class. Of cruisers, only one is proposed to be 
laid down, and that one is to be designed with a view to 
acting as a parent ship to destroyers. Five ocean-going 
destroyers, twelve first-class torpedo boats, and twelve 
submarines complete what, it must be admitted, forms 
the very modest programme recently laid before Parlia- 
ment. Now, ecoromy with efficiency, everyone will agree, 
is an excellent principle for a Government to follow, and 
every taxpayer will rejoice at the prospect of seeing his 
burdens lightened; but the business of the naval admini- 
stration is to see that the strength of the fleet in ships, in 
men, in equipment, and in auxiliaries is kept up to the 
high standard that has rightly been fixed by successive 
administrations. This cannot be done without money 
any more than bricks can be made without straw—in 
Egypt, at any rate—and it remains to be seen whether 
the present estimates will prove adequate to our legiti 
mate requirements. The item of repairs is one which 
is only second in importance to that of new construction, 
and it is satisfactory to have Lord Tweedmouth’s 
assurance that, gauged by the number of ships now avail- 
able for service as compared with the corresponding state 
of things three years ago, the present time shows a 
remarkable improvement. At the same time, rumours 
are still current of a congestion of ships awaiting repair 
at our principal dockyards, and it is certainly to be hoped 
that this class of work will, without delay, be dealt with 
systematically and effectually. 

An occurrence for which the present estimates do not 
appear to make special allowance is the loss of H.M.S. 
Montagu off Lundy Island last July. The accident and 
subsequent salvage operations were fortunately un- 
attended by loss of life, dangerous as these operations 
necessarily were. Everything that was humanly possible 
was done to refloat the stranded battleship ; and, had the 
weather been more propitious at the times when supreme 
efforts were made to float her, it is probable that these 
would have been crowned with success. As it is, how- 
ever, a valuable modern battleship has been lost to the 
fleet, and the number now contemplated to be laid down 
seems hardly sufficient to maintain what was only 
recently adopted as the official minimum of the annual 
addition to our battleship strength. ‘ 

The loss of the Montagu illustrates very forcibly the 
perils to which warships, as well as merchant craft, are 
exposed even in times of peace. The continual recur- 
rence of fogs around our coasts makes it particularly 
desirable, in view of the large interests at stake, that 
steps should be taken, where practicable, to minimise 
these risks. You will remember that two years ago a 
paper was read before us on the subject of signalling by 
means of submerged bells, the sound being caught by 
receivers attached to the interior of a ship’s hull, the 
port and starboard receivers enabling the sounds to be 
located approximately. Whether the loss of the Montagu 
would have been avoided had such an apparatus been 
fitted in her, and a submarine bell installed on Lundy 
Island, no one can say for certain, but it is satisfactory 
to hear that since that untoward event the Admiralty 
authorities have made exhaustive tests of this means 
of inter-communication between ship and ship or shore, 
and the report upon the results obtained appears to 
establish the reliability of the system under the most 
trying conditicns of wind and weather, and strongly 
emphasises the need of such safeguards being fitted at 
the various danger spots that surround our coasts. It 
is to be hoped that recommendations emanating from 








such an authoritative source may be carried into effect 
without delay, and be the cause of reducing one of the 
greatest risks connected with the navigation of the seas. 

Of the dangers to which warships are at all times 
exposed our friends across the Channel have just had, 
alas! only too sad a proof. The terrible calamity that 
befell the French battleship Jena in Toulon Harbour last 
week has evoked feelings of the deepest sympathy 
throughout this country. The heroism displayed by the 
survivors has touched a chord in our own hearts—the 
“one touch of nature that makes the whole world kin.” 
We offer our heartfelt sympathy to the grief-stricken 
relatives of those who have suffered losses by this 
calamity, and our unfeigned admiration of brave deeds 
performed by those who imperilled their lives in assisting 
to extricate the victims from the burning ship. 


On the conclusion of the address, Professor R. F. 
Weighton, M.A., went forward to receive the gold medal 
of the Institution. 

Mr. James McKechnie then read a paper on “ The In- 
fluence of Machinery on the Gun Power of the Modern 
Warship,” which we begin to reprint on another page. 

Admiral Fitzgerald opened the discussion on the paper. 
He said it was several years since he was afloat, 
and as he was not a gunnery expert he would not 
attempt to deal with the second part of the paper. 
Mr. McKechnie had boldly tackled a subject which 
had agitated naval minds more than anything else of 
late, and that was future armament. They had heard 
much about the relative advantages of the mixed arma- 
ment which had hitherto prevailed, and that armament 
which had been graphically described by an American 
officer as the all-big-gun-one-calibre-high-speed-battle- 
ship. There was only one such ship afloat at the present 
time, and he believed it was claimed that her building 
had been justified by the only naval battle, that of Tsu- 
shima, which had taken place since great changes had 
occurred in naval material. He did not dispute that 
claim, but he had been unable to find any confirmation 
of the assumption that the damage in that battle was all 
done by 12in. guns. He would like to put two points to 
Mr. McKechnie. One was with reference to Fig. 4 in 
Plate 2. He did not see there any neutral ground. 
In that. fire-swept deck he «did not see where 
one could -have a boat, and they could not do with- 
out boats. The other point was with reference to Plate 
No. 1, the 30-knot torpedo destroyers. If they could in- 
crease the radius of action 6} times they would arrive at a 
very desirable result, but if they looked at the picture in 
Section 2 of the boiler-room they would see a very decided 
coal protection, whereas in the other picture below he saw 
oil fuel right up to the upper deck. He werent it 
would be heavy oil, with a flash-point perhaps of 
200 deg. Fah., but he suggested that a shell would be 
over 200 degrees when it burst. Even if the oil did 
not fire it would be lost if a shell struck the ship there, 
and one result which would have to be reckoned with 
would be the heavy list given to the vessel. 

Admiral Sir Gerard Noel said it was well recognised in 
the Navy that the gun mounting was in very excellent 


hands with Vickers, Maxim and Co., and he thought they | Pe 


could take all their improvements as practically being as 
good as they could be made. In the later ships in the 
Navy most of the hydraulic and electrical arrangements 
for gun mounting had been spoken of that morning, 
and they were most highly appreciated. The ques- 
tion seemed to him to centre itself on table No. 1 in the 
paper. There they had an extraordinary eye-opener. If 
the results shown in that table were possible, what stood 
in the way of the oil engine? Up to the present the Navy 
had been very much interested by the turbine, and he 
had always been of opinion that if the turbine would give 
more economy than the reciprocating engine, the turbine 
should be adopted. On the question of economy there 
was still a little doubt, but if they could have an oil 
engine which would allow ships to travel four times the 
distance, and be smaller, with the same armament, then 
he said let them have the oil engine. He could imagine 
that the oil engine would not have every advantage, and 
the point mentioned by Admiral Fitzgerald about the 
possibility of a shell bursting near the fuel was one 
which should be considered. 

Admiral Sir E. R. Fremantle said there could be no 
doubt about the great advantage, as far as room for guns 
was concerned, if they could adopt some method of in- 
ternal combustion. A point which had often struck him 
was the way in which a ship was encumbered by uptakes 
and funnels,and so on. Captain McMahon and other 
authorities had shown how speed could be depreciated 
owing to funnels being perforated and uptakes damaged. 
If they could have internal combustion engines they 
would get rid of that. There could be no doubt about 
the value of oil fuel, but there might be some doubt as 
to its safety. It was a question of caution. ll these 
modern machines required more consideration, attention, 
and care than the older and more simple machines. The 
great thing in favour of the one-calibre armament was 
that it was much easier to have fire control. He must, 
however, take exception to what Mr. McKechnie said 
about all the Powers adopting this. Certainly it had not 
been adopted in France or Japan, although both countries 
were building very formidable battleships. 

Sir Wm. White expressed great indebtedness. to Mr. 
McKechnie for preparing the paper and to Messrs. Vickers 
for allowing the valuable mass of information in it to be 
placed at the disposal of the Institution. He should like 
to say that one name, that of the late Mr. Geo. Rendel, 
should be at the head of the list when dealing with the 
question of mechanical power applied to the unloading 
and working of heavy guns. Mr. Rendel was a pioneer 
in that work. He worked as a member of the Elswick 
firm, but it must be recognised that he was the first to 
face this ,roblem and bring it to a successful solution. 
As an historical résumé of facts he thought the paper 
was remarkably accurate and valuable. Throughout 
this work, as was made clear by the tables in the paper, 








the struggle had been on the part of the mechanical 
engineer to keep down the weight and space required for 
the machinery and mounting of the heaviest guns. In 
the struggle there had been very remarkable succegg 
achieved. In the last table, in which weights in relation 
to the energies were tabulated, there was proof positive 
that with very little increase in weight much more powerfu| 
guns had been dealt with in enclosures that had actually 
diminished in diameter. He would point out, however, 
that in restricting these enclosures, while at the same 
time guns were increased in length in proportion to their 
calibre, there was of necessity—though it was no fault 
of the mechanical engineer—a permanent exposure of a 
much larger proportion of the gun. It was singular to 
find how often, in discussions of that kind, it was 
assumed that if the working mechanism of the guns 
were protected by armour shields, then the gun was 
impregnable. Considering, however, that in a modern 
12in. gun at least two-thirds of the length was outside 
the armour, that was obviously not the case. He quite 
agreed that pectetion was massed on the vitals of the 
mechanism, but experience at Tsu-shima showed conclu- 
sively that there were other risks to be run. He noticed 
also in the paper that Mr. McKechnie, speaking of reduc- 
tions in the size of barbettes, pre rly pointed out that 
it might be possible to reduce the diameter by modifying 
the nature of the supports behind the armour. Within 
limits it was an excellent thing, but if the space was 
made more limited by bringing the support of the armour 
below what it ought to be, it was’ not defensible. In the 
latest type of torpedo shown in Plate 3 the internal girders 
were cut off many feet below the upper edge of the bar- 
bette armour. Reducing the diameter by means of 
reducing the support meant that defence was also being 
reduced. No doubt those responsible for this arrange- 
ment decided that on the whole it was the best, and he 
did not criticise that decision, but he would point out that 
in restricting the space in this manner they lost something 
on the other side. If the armour ring stood up without 
any support behind it, then he said the defence could not 
be so good as if the armour were strongly supported. 
Then there was the question of clearance. If they were 
going to pay a great price for building an armoured 
enclosure for a heavy gui, he, for one, thought it was a 
good thing to be generous in space. They paid so much 
for putting-in a heavy gun that it was well to see that 
its full efficiency was realised. It was well known that 
he was one of those who believed that in the future the 
oil engine in some form would come into use. He would 
like to ask, however, what was the greatest power in a 
single oil engine with which Mr. McKechnie had 
had to do. : 

Mr. McKechnie: 800 horse -power. 

Sir William White said in that case he thought it was 
rather a sporting design to go on to 16,000 horse-power, 
though he quite agreed that Mr. McKechnie guarded 
himself in saying that when it came to actual design 
and construction there would have to be careful con- 
sideration of details. Another point which must be 
considered, and which was absolutely fundamental to 
success, was that when weight was saved in the pro- 
lling machinery and lifted up and put into armament, 
the question of stability became important. 

Mr. Hamilton described the proposals in the paper as 
being of so radical a character that they would give the 
shade.of James Watt a cold shiver to think of steam 
being used for cooling purposes. The question to be 
considered was whether all the engines could be kept 
running at the same time, so as to keep up the power. 
They must also consider whether they could find any 
safer fuel than oil. 

Lieutenant Dawson said the essential thing was to 
have guns quick in action, and to that end it was de- 
sirable to have mechanism for loading a gun at any 
angle up to 14 or 15 deg. There was a general tendency 
at present to favour the adoption of electrical machinery. 
He took exception to that, for the reason that if anything 
went wrong it would be a lengthy and difficult business 
to find the break in the circuit. It was better to stick to 
the hydraulic, which was known, and which had been 
found to work well, even under the most unfavourable 
conditions. ‘id 

Mr. McKechnie, in replying on the discussion, said, 
with reference to the size of oil engines, that his firm had 
been experimenting successfully with engines for 
marine work in which each unit gave 500 horse-power. 
They had not had an order to put more than 800 horse- 
power into a ship, but if they had an order to fit higher 
power internal combustion machinery, he was sure they 
would be able to carry it through successfully. 

A vote of thanks was accorded Mr. McKechnie, on the 
proposition of the President. 

Mr. Simon Lake read a paper on “ Safe Submarines 
and the Future of the Art,” a portion of which paper 
will be found on another page. 

Lieutenant Dawson, in opening the discussion, said 
naval officers were subject to the Official Secrets Act, and 
therefore he could rot give details of submarine boats in 
this country. He would like to point out that, from a 
national point of view, there was some importance in 
preserving secrets in this matter. : 

Captain Lees said he did not agree with Mr. Lake 
when he expressed the opinion that the A1 might have 
been saved had she had more longitudinal stability. The 
A 1 was overtaken by a ship, and it was a case of 
collision. It was unreasonable, he thought, to carry about 
a drop keel weighing several tons which probably would 
not slip when it was wanted. That was what happened 
in the case of the Lutin. Mr. Lake advocated the type 
of boat that dived horizontally. Both the Lutin and 
Farfadet were boats of that type. He did not see the 
yalue of having petrol tanks outside the hull, since the 
petrol would have to be brought inside for use. The 
omniscope again did not commend itself to him. If they 
gave a man an all-round picture it would be impossible 
for him to tell at a glance what was going on in that field 
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of vision. An angle of view of 45 deg. forward was 
uite sufficient. 

Mr. Stephen Terry did not think that drop keels would 
ensure the safety of asubmarine. He suggested that 
submarines should carry two buoys with lengths of 3in. 
wire rope, and when an accident occurred these could be 
released, and would float to the surface. Then a big ship 
would see what was the matter, and could haul up the 
submarine by means of these cables. 

Captain Hall said 8in. cables would not be nearly strong 


enough to lift a submarine, and no ordinary ship would | 


have sufficient purchase to liftit either. Furthermore, if the 
boat was outof control it was probable that it was full of 
water. Therefore the crew could not remain alive, and 
quick raising of the boat was of no consequence. He 
did not think any naval officer would agree that sub- 
merged speed and radius of action might be given up. 

Mr. Lake, in reply, said that what Captain Lees had 
said about the Al was an argument in favour of the 
omniscope. 

The President thanked Mr. Lake for his paper, and 
the meeting adjourned. 

On Wednesday evening the annual dinner was held at 
the Hotel Cecil, the President occupying the chair. The 
most interesting speeches of the evening were those by 
Lord Tweedmouth in reply to the toast of “The Navy,” 
and that by the Marquis of Graham on “ The Mercantile 
Marine.” 

Lord Tweedmouth, in the course of his remarks, 
alluding to criticisms which had been passed upon the 
Admiralty, said “they were accused of secrecy, but he 
thought it was a good thing to preserve secrecy about 
the details of ships of the Navy as long as possible. The 
country must give its confidence to the Admiralty while 
experimental ships were being built. They could not 
start building at a great rate until they had acquired the 
knowledge and experience of particular kinds of ships. 
Complaint had been made that the Government did not 
give sufficient work to private firms. A dockyard was a 
place of assembling of parts rather than of manufacture. 
This year the total construction amounted to over 
£8,000,000, and of that amount only about £600,000 was 
spent in dockyard labour. About £438,680 went for 
materials they already had in stock, and the purchases 
from private firms for keel plates, armour, guns, &c., 
reached a total of £7,061,545. Thus the work in the 
dockyards brought the private firms great benefit. It 
was impossible to work with fewer men in the dockyards 
if the country was to be ready for emergencies.” It was 
very clear that the large meeting was not in accord with 
the speaker about the reduction of the Navy Estimates 
and the lack of work for private yards. 

The Marquis of Graham delivered a speech which was 
quite notable of its kind. Among other things connected 
with the mercantile marine, he touched upon the training 
of seamen, and urged the necessity of encouraging men 
to take to the sea as a profession. A large sum of money 
was voted last year forthe bénefit of those out of employ- 
ment. He thought that such money would be better 
expended in enabling men to secure a training that would 
fit them to support themselves by their own industry. 
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THE GREAT ZIGZAG ON THE NEW SOUTH 
WALES RAILWAYS. 


On account of the enormous increase in railway traffic 
now passing over the Blue Mountains in the western 
district of New South Wales, and the difficulty of hauling 
heavy train loads, it has been suggested from time to time 
that the “zigzag” should be cut out and another route, 
where the traffic could be more expeditiously carried, 
should be constructed. Designs were prepared by Mr. 
Foxlee, formerly engineer for existing lines, and again by 
Mr. Deane, formerly engineer for railway construc- 
tion. The scheme then prepared has now, exclusive | 


| proceeds in a south-westerly direction to about one mile 


about the impossibility of constructing a line over the 
mountains, and the work was hampered’ by’ financial 
restrictions. The Governor recommended that the rails 
should be laid on the roadway, and the trains drawn by 
horses. Mr. John Whitton, the engineer-in-chief, showed 
by lengthy correspondence that the locomotive was the 
best means of haulage, and eventually his views were 
reluctantly agreed to, but with a stipulation that the cost 
was not to exceed £20,000 per mile, which put any extent 
of tunnelling out of the question. 

Reporting on the subject in 1868, Mr. John Rae, the 
Commissioner of Railways, said:—“ From the Clarence 
tunnel to the ,bottom of the valley is a descent of 470ft. 
through a deep and rugged ravine, where formerly there 
was scarcely footing for the mountain goat, and where 
the surveyor’s assistants had occasionally to be suspended 
by ropes in the performance ‘of their perilous duties. But 
human skill and enterprise have opened a pathway through 
the broken mountain ranges for the railway train that 


ELECTRIC HAULAGE IN MINES. 


In the tunnels of two mining companies in Colorado 
electric haulage is in operation, and locomotives which take 
current from overhead wires by trolley poles attached to the 
engines are employed. In addition to the tunnels the 
haulage lines serve the ore stock yards, the mills, repair 
shops, and the waste rock dumps. At the Yak Mine zinc 
ore is handled. The power plant comprises a steam-driven 
air compressor, @ compressor geared to a 150 horse-power 
motor, a 475-kilowatt three-phase alternator driven at 
100 revolutions per minute by a Corliss cross-compound 
engine, and a 75-kilowatt generator directly connected to a 
steam engine, and driven at 275 revolutions per minute. 
This last supplies continuous current at 250 volts for lighting 
the entire outside plant. The alternating current is used for 
transmission over the long distances involved in distribution 
of ‘power ,to various points throughout the tunnel and its 
tributary system ; the three-phase current is generated and 
transmitted at 6600 volts, and is transformed at various 

















Fig. 2—THE GREAT ZIGZAG, BLUE 


now traverses the sides of the mountains on a gradient | 


of lin 42.” 
The deviation, as approved, leaves the western line at 
86 miles 36 chains from Sydney, and crossing Dargan’screek, 


nearly south of Clarence siding, several tunnels being 
necessary on the way; thence bearing north-westerly, 


it tunnels under the existing railway at about one mile | 
beyond Clarence tunnel, and, continuing in the same | 


direction, joins the Bottom points of the zigzag at 91 miles 
70 chains on the new line. The length of this portion is 
5 miles 34 chains, the ruling grade 1 in 90, and the sharpest 
curve 14 chains radius. From the Bottom points the 
works consist in flattening the existing grade from 1 in 42 
to 1 in 50, and cutting out the sharp curves, the general 
location of the line being not very far divergent from the 
existing railway. The length of this- section is about 
1 mile 40 chains. 
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of a section from the bottom points to Eskbank, been | 
approved of by Parliament, and on its completion the 
zigzag will be abandoned altogether. 

This scheme, which is to cost £300,000, will be put in | 


hand at once, and is expected to occupy about two years | £286,872 10s., comprising £256,872 10s. for the length 
before completion. A diagram of the existing line and | from Dargan’s creek to the Bottom points, and £30,000 
| for that from the Bottom points to the coal stage at 
The great zigzag—Fig. 2—which the deviation is | Eskbank. 


proposed alteration is given in Fig. 1. 


intended. to replace, is situated about 91 miles from | 
Sydney, and has been considered the greatest engineering 
feat carried out in connection with the New South Wales 
railways. 

When it was proposed to extend the western line from 
Penrith to Bathurst in 1861, great controversy was raised 


Deviation to be made by Commissioners shown by dotted line. 
Fig. 1—EXISTING LINE AND PROPOSED DEVIATIONS 


| heavy, the tunnels numbering eleven; the longest of them 
| being 41 chains in length. 


definitely doomed to demolition, the French Government pro 
to erect a Palais des Expositions, 300 m. = 984ft. by 105 m. = 
344ft. on the Champ de Mars, facing the Avenue de Suffren. 





Se 


Swain 


The works on the first section of the deviation are 


The estimated cost of the proposed scheme is 








As a substitute for the Paris Galérie des Machines, 


MOUNTAINS, NEW SOUTH WALES 


sub-stations to 440 volts for driving induction motors. 
The main tunnel is about 34 miles long, the first mile 


| from the entrance being straight ; with the numerous under- 





ground passages, there are ncarly 10 miles of tunnel in all. 
The haulage system has a single line of 19in. gauge, with a 
drainage trench at one side; comparatively heavy rails are 
used to give stability for the rapid and safe handling of a 
heavy traffic. Side tipping steel cars are used, with rectangu- 
lar bodies ; each car carries about 5000 lb., and weighs 1300 Ib. 
empty. There are three locomotives, each weighing five tons. 
They are handled from either end, and are built for heavy, 
loads and high speeds over the long stretches of substantial 
permanent way in the tunnel and on the outside. About 
30,000 tons of ore and rock are handled monthly. The 
mining, hoisting, and loading at the various properties 
tributary to the tunnel are done in two eight-hour shifts on 
six days of the week. The haulage system is operated only 
one shift per day, but seven days in the week, the work on 
Sunday being in connection with upkeep of the line. 

At one mile from the entrance of the tunnel is a shaft sunk 
600ft. below the level of the tunnel and serving sub-workings. 
Here the winding engine, pumps, &c., are operated by direct 
current from a motor generator set, consisting of an induction 
motor of 100 horse-power, running at 700 revolutions, and beited 
to a 75-kilowatt 75-volt six-pole an generator, running 
at 275 revolutions. A 75 horse-power electric hoist raises the. 
mine cars to a point above the tunnel, where the ore and 
rock are discharged into bins from which the tunnel cars are 
filled. This method is necessary on account of the difference 
in size between the mine cars and the tunnel cars, but it- also 
gives great freedom in the independent working of the mining 
and haulage systems. The loading line is a siding, and the 
locomotive hauls a train of empty ears to a point beyond the 
shoots from the bins, and then leaves them for the shunters 
to run them under the shoots and fill them. The locomotive 
runs back on the main line, and is coupled to the head of a 
train of loaded cars at the other end of the siding. Trains 
of twenty-five to thirty loaded cars are hauled. All timber 
for the tunnel lining, slopes, &c., is hauled in by the cars. 

The Newhouse tunnel is not a mining property, but was 
built to provide transportation for various companies having 
workings in the gold-bearing veins through which the tunnel 
passes. It is now about three miles long, and is being 
extended another mile. The company does no mining itself, 
but simply hauls the ores of the several mining concerns, 
while it also provides facilities for the drainage and. ven- 
tilation of the workings. A box drain, 12in. by 24in., is 
laid at the side of the line, and upon this rests a 20in. sheet 
iron ventilating pipe, but at sidings and junctions this pipe 
is carried overhead. 

The tunnel lines are of 18in. gauge, laid with 301b. flange 
rails on sleepers 32in. between centres. Steel cars are used 
with rectangular side-tipping bodies. They weigh 15001b. 
to 17001b. empty, and carry 35001b. to 38001b. of ore. A 
5-ton Goodman locomotive is used, having its motors wound 
for 500 volts. It hauls trains of thirty to forty cars, charg- 
ing a rate per car according to distance. Waste rock is 
hauled to spoil banks. Smelter ores and milling ores are 
discharged into separate bins outside the mine, from which 
they are loaded into railway wagons. The car with ore is 
run into a long steel cylinder, which rests on rollers and is 
revolved ; the cylinder is of such size that it holds the car on 
the rails when tilted, the ore falling out through an opening 











along what is normally the upper part of the cylinder. 
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COMMERCIAL MOTOR VEHICLE EXHIBITION. 
Wo,30.* 


Quire a satisfactory feature of the show was the 
number of light motor vans suitable for tradesmen and 


meter by 10}in.” wide, with diagonal cross strips. The 
boiler is of this firm’s double-ended locomotive type, and 
is constructed for a working pressure of 175 lb. per square 
inch. 

Figs. 11 and 12, page 290, represent two side views of the 


Straker-Squire petrol electric omnibus chassis, with British | 
Thompson-Houston electric equipment. The engine is 
of the four-cylinder type, with cylinders 5in. bore by 
54in. stroke, and developes 32 brake horse-power at | 


shopkeepers. The requirements of this class of cus- 
tomers are somewhat difficult of fulfilment. Unlike large 
passenger-carrying companies with a number of vehicles, a 
running department, and a staff of mechanics, the trades- 

















Fig. 6—PARSONS'’ 8-H.P. VAN 


man only keeps perhaps one or two motor vehicles, and | 900 revolutions per minute. The main feature of the 
employs unskilled labour for drivers. The mechanical | engine is the position of the camshafts actuating the 
knowledge of these men is extremely limited. Simplicity | valves and ignition tappets at the top of the cylinders, so 
of the motive mechanism, coupled with solidity and | that the inlet and exhaust valves can be placed at oppo- 
ample wearing surfaces, is therefore a necessary feature. | site sides of the cylinder, and yet both can be operated 
The Parsons van shown by Sturmey Motors, Limited, and | from the one camshaft. The spced of the engine is regu- 
illustrated on this page by Figs. 6 and 7, complies with | lated by a centrifugal governor designed to cut out at 
the above requirements in a very large measure. We | 450 revolutions per minute when running light, acting 
gave a brief outline of the principal features of the van | direct on a throttle valve. An automatic carburetter 
last week. We may, however, repeat that the motor is | 

of the single-cylinder vertical type, 4}in. bore by 6in. 


for example, when the vehicle is climbing a grade, the 
volts correspondingly decrease in such a manner that the 
load, and, therefore, speed of the engine, remains un. 


| altered. This is brought about by a suitable arrange. 


ment and design of the dynamo windings, and without 
the use of moving contacts. Each motor is rated 71. 


kilowatt constant input, 115/65 volts, 1400/500 revo. 
| lutions. 


They are series wound, and are totally en. 
closed, with removable aluminium covers, which com. 
pletely protect the windings from water. 


The system of control is simple. At the driver's right 


| hand, in the position usually occupied by the change-speed 


lever, is mounted the “operating box” containing the 


| control lever, which is voupled by means of a chain to 
| operate the controller proper. The latter is placed below 


the footboards in a position close to the motors and 
generator, thus reducing the length of cables to a mini. 
mum. The controller provides the following motor 


| connections :—First speed forward with the motors in 
| series ; 
| parallel ; 


second speed forward with the motors in 

“off” position. The reverse is effected 
with the motors in series. In the “operating box ” is 
also mounted a small resistance and control switch in 


| circuit with the generator field. A foot pedal is arranged 
| to be coupled to the engine governor and to this field 
| control switch in such a manner that when the pedal is 
| fully depressed the engine is governed to run at 450 revo. 


lutions per minute, and at the same time the switch is 
moved to insert a resistance in the generator field sufti- 
cient to reduce the main volts practically to zero. No 
current then flows to the motors, and the vehicle is brought 
to rest. On releasing the pedal the first movement cuts 
the resistance out of the generator field, causing sufficient 
current to flow to the motors to start the vehicle, 
which will continue to run slowly, the engine speed 
remaining governed at 450 revolutions per minute. 
On entirely releasing the pedal the governor is “ held up,” 
allowing the engine speed at once to increase to its 
normal 900 revolutions per minute, and the speed of the 
vehicle is accelerated. The speed is, however, pre- 
vented from exceeding 900 revolutions per minute by the 
influence of the generator. The increased torque 
required at starting, or on climbing grades, has no influ- 


|ence in reducing this speed, owing to the automatic 


constant load demand of the generator, which ensures 
the engine speed remaining unaffected whatever torque 
may be required at the road wheels. The engine, there- 
fore, runs at its normal speed, and develops its full 
normal power during the whole of the accelerating period. 
The vehicle is started on the top speed, i.¢., the motors 
are in parallel, while the main circuit is not broken in 
stopping and starting, and, therefore, no sparking occurs 
at the controller contacts. The controller is only 
operated for reversing, and in climbing grades exceeding 





stroke, and gives 8 horse-power at 800 revolutions. It is | 
placed under the driver’s foot-board and drives direct | 
to the gear box without any intervening clutch. The | 
gear is epicyclic, providing two forward speeds and a | 
reverse, the changes of speed being effected by pedals and | 
band brakes. The radiator piping is utilised to form a | 
guard round the top of the van, thereby fulfilling a double | 
purpose. The possibility of the use of paraffin as a fuel | 
on this van should be an attractive feature. This is | 
rendered feasible by Parsons’ well-known principle, in | 
which the exhaust valve is placed inside the induction 

valve, and the incoming oil spray is split up by the heat | 
of the exhaust gases of the earlier stroke. For starting 

an injection of petrol is needed. Alldays and Onions’ | 
Pneumatic Engineering Company, Limited, also made 

a feature of light commercial vehicles, but the motor | 
mechanism is on the lines usual in pleasure vehicles. | 
The engine for a 20 horse-power van has four vertical | 
cylinders, while a commercial traveller’s car and a light 

van have two-cylinder engines with two cylinders. These | 
engines are designed to use petrol as fuel, and there are | 
the usual sliding gears. This firm also showed a railway 

inspection car, propelled by a petrol engine, and fitted with | 
two high-speed forward and reverse gears. Fig. 14, page 288, 

represents a 6-ton steam wagon, built by the Yorkshire 

Patent Steam Wagon Company, Limited, Leeds. This type | 
of wagon has been designed to comply with the Local 

Government Board’s regulations, and to deal with a total 

load of 10 tons, six tons being carried on the wagon and 

four tons on a trailer. The engine, which is fixed im- 

mediately behind the driver, is of the compound vertical | 
type. with link motion reversing gear completely enclosed 

and running inan oil bath. The high-pressure cylinder is | 
4tin. diameter, and the low-pressure 7}in. diameter, with | 
a piston stroke of 74in., and the engine indicates 35 horse- | 
power at its normal speed. The crank shaft is 23in. dia- 

meter, machined from a solid mild steel forging. The | 
intermediate shaft is also of mild steel, 3in. diameter. The | 
gearing is of cast steel throughout, and arranged to give | 
speeds of three and six miles per hour. The drive from | 
the second motion shaft to the live hind axle is by a | 
Renold roller chain running on: machine cut sprockets. 
The back axle is forged from best Yorkshire iron, and 
4tin. diameter. Two independent brakes are fitted, one 
being a powerful screw brake acting directly on the tires 
of the driving wheels, and the other a band brake acting 
on a drum on the second motion shaft, and actuated by a 
foot lever on the driver’s footplate. The main framing is of 
channel steel, 6in. deep by 3in. wide by din. thick, strongly 
braced with steel cross stays and gussets. The vehicle 
is. spring mounted on both axles, the front axle being of 





Fig. 7—CHASSIS 








OF PARSONS’ VAN 


the divided Ackermann type, actuated by a screw and 
nut. It has a central support, and is free to rock, and so 
accommodate itself to any unevenness of road surface. 
The water tank is slung between the main frame, and is 
of very large capacity. The water is fed to the boiler by 
two injectors fixed on the front of the boiler. The road 
wheels are of the artillery type; front wheels 8ft. dia- 
meter by 5in. wide, and the hind wheels 8ft. 3in. dia- 


No. 2 appeared March 15th. 


is fitted. The ignition is by low-tension magneto. | 1 in 20, when better results may be obtained by ru ining 
The continuous-current dynamo is bolted directly to an | on the first forward series position, but, on the other hand, 
extension of the engine crank case, and is rated at15kilo- | no damage can occur to the equipment if the driver 
watts 230/65 volts at 900 revolutions. It is of the B.T.H | neglects to change the speed. : 
automatic regulating type, designed to maintain a constant | In cases where it is necessary to travel for long dis- 
| output at a constant speed on the engine irrespective of | tances at reduced speeds, it is not convenient to regulate 
the varying load-demands of the vehicle. In_ other | by the foot pedal, but for this purpose a hand lever is 
| words, the product of volts and ampéres is at aJ] times | provided, which independently controls the engine speed 
a constant, for as the demand for ampéres increases, as ' and allows the pedal to be released. Under certain 
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circumstances, as, for example, when climbing grades, it 
is desirable to accelerate the engine speed for short 

eriods, in order to obtain the maximum power available. 
This is provided for by coupling the hand lever to the 
field switch in correct sequence, and in such a manner 
that after the hand lever has been moved to a position 
corresponding to an engine speed of 900 revolutions per 
minute, a further movement inserts a portion of the field 
resistance, which alters the load demand of the generator 
and permits the engine to increase in speed, and deliver 
to the generator its maximum power. By this means full 
advantage can be taken of the additional power that may 
be obtained by running a petrol engine for short periods 
above normal speed. The vehicle is stopped and started 
by a foot pedal, which can be worked with any degree of 
suddenness without causing shock at starting or damage 
to the engine or transmission. The speed is controlled 
in traffic by the same pedal, or for long distances by a 
hand lever, by which the engine speed can also be 
accelerated at will. Under running conditions, the hill 
that would necessitate a change in a mechanical gear is 
negotiated by the electric transmission at the maximum 
speed for each particular grade without any action on the 
part of the driver, the automatic generator supplying the 
motors’ with the necessary current to enable them to 
develop the torque required, while at the same time the 
engine load, and, therefore, its speed, is also automatically 
kept constant. 

Theillustration—Fig.13,page 290—represents the chassis 
of the new 28 horse-power petrol-engined omnibus, built by 
Milnes-Daimler, Limited, 221,Tottenham-court-road, Lon- 
don. A number of omnibuses with this new chassis are now 
running in London. Several important improvements 
have been introduced, including a frame and perch bars, 
all of pressed steel. The engine has four cylinders cast 
in pairs, 4,5,in. diameter by 54in. stroke. The two pairs 
of cylinders are well separated to allow of a long central 
bearing. The pistons are 64in. long, and have annular 
oil-distributing grooves, one each above and below the 
gudgeon pin and one near the lower end. The crank 
shaft is of chrome nickel steel, the three principal 
bearings being 4in. long by ljin. diameter, while the 
crank pins are 3in. long by 1jin. diameter. The valves, 
of course mechanically operated from two cam shafts, 
are on each side of the crank chamber, and these shafts 
are interchangeable. They are cut from chrome-nickel 
steel, and the cams are machined from the solid, the 
whole being afterwards hardened and ground. The 
Simms-Bosch low-tension magneto system of ignition is 
provided, the armature being gear driven. The magneto 
apparatus is placed in an accessible position and 
secured to a bracket by a steel strap and shackle 
bolt, which makes it easy to dismantle. Forced 
lubrication is fitted to the crank shaft bearings, and 
the shaft being hollow, the oil finds its way to the 
big-end bearings. The pressure of oil is maintained by a 
small force pump, the ram of whichis worked by a crank 
on the tail end of the inlet valve cam shaft, and an indi- 
cator on the dashboard shows the pressure maintained. 
The motion of the engine is transmitted by a leather- 
covered cone clutch. The clutch shaft is attached to the 
first shaft in the gear-Lox by flanges, and carries the 
sliding gear wheels, which are bolted to sleeves having 
six internal feathers corresponding with key-ways cut in 
the shaft. The sliding gears are controlled by a lever, 
working in a gate, and this actuates one of three selector 
rods. The secondary shaft is situated beneath the first- 
motion shaft, and its gear wheels are bolted to flanges, 
which are integral with the shaft. The forward gear 
ratios are: 24, 5, 8}, and 12 miles per hour, and the 
reverse gives a speed of 2} miles per hour. The gears 
are of chrome-nickel steel. A cardan shaft transmits the 
motion from the gear-box to the differential gear. Both 
ends of the shaft are furnished with universal joints. The 
joint at the fore-end is of the usual type, whilst the rear 
extremity is provided with a joint of special design. A 
toothed pinion is bolted to the shaft, and this is an easy fit 
in an internally-toothed box, forming the front-end of the 
short shaft which drives the differential gear. The pinion 
has teeth of a special form, to allow of either horizontal or 
vertical movement. The differential shaft drives the back 
wheels by pinions, which mesh with internally-toothed 
rings upon the inner side of the driving wheels. Three 
brakes are fitted. The foot pedal acts upon a drum, 
bolted to the forward end of the secondary shaft, in the 
gear-box; the second, also operated by a pedal, has two 
drums, one at each end of the differential shaft. The 
drums are water-cooled, the supply of water being regu- 
lated by two taps on the dashboard. The third brake acts 
on the inner sides of the back road wheel rims. The 
blocks are of V-section, fitting into correspondingly 
shaped grooves. The perch bars, instead of being parallel 
with the main frame as formerly, are brought close 
together at the front end. The back axle is a straight 
forging of H section, and the journals are 87in. long by 
3in. in diameter. The front axle is of similar section 
also, nearly straight. The back springs are slung outside 
the frames by shackles. They are 4ft. 2in. long, having 
nine leaves, 3in. wide by }in. thick. The spring 
shackles are provided with grease cups, so that they 
can be effectively lubricated. The design of the whole 
of the chassis gives the impression of having been 
well thought out. The weight has been kept down 
apparently without sacrificing stiffness and durability. 

The carburetter and valve for admitting the air into 
the cylinders on the Saurer vehicle made by Messrs. J. 
and K. Hall, of Dartford, is shown clearly in section in 
Fig.8. The carburetter has two jets fed from a float 
chamber. When the engine is running light the vacuum 
produced is insufficient to open the clack valve C, and thus 
the supply of gas is limited to that produced by the one 
jet on the right-hand side. When the speed of the engine 
increases, and more gas is required, the valve C is forced 
from its seat and the second jet comes into action. The 
supply of gas is regulated by the throttle valve D, which 
is moved up and down by therod E. This rod is actuated 
from the governor. When the engine is being used 





as an air brake, the cylindrical valve F is closed by hand 
from the steering column, as shown in the diagram Fig. 8 
in last week’s issue, and pure air to the cylinders is 
admitted through the valve G. In the sectional drawings 
B, B? are the branches which lead the mixture from the 
carburetter to the engine, and H is the pipe for admitting 
pure air for the air brake. The relative movements of 
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channels reinforced at the section submitted to the 
greatest stress by flanged nickel steel plates, riveted in 
place and stiffened in front by a cross member of box 
section. The engine has four cylinders, 110 mm. bore by 
140 mm. stroke, and is capable of developing 38 horse- 
power. Two systems of ignition are provided, namely, 
the Simms-Bosch high-tension and alternative battery. 
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Fig. 8—-THE SAURER CARBURETTER 


the valves will be followed from the drawings. Fig. 9 
shows the system of forced lubrication adopted on the 
Saurer engine. The oil from the crank chamber is forced 
by means of a gear-driven pump through a hollow spindle 
K and strap into a hole in one of the main bearings, as 
shown, and from this bearing it is caused to flow through 
holes in the crank shaft to the various crank pins. Fig. 10 


The ignition timing is by hand. The vehicle is British 
built throughout with the exception of the road wheels, 
chains, magnets, and some small accessories. 

A new taximeter was shown on the stand of S. Smith 
and Sons, Limited, 9, Strand, London. It has been con- 
structed under official advice to meet the requirements ef 
the London cab. It has two dials. On the left-hand 
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Fig. 9—THE SAURER FORCED LUBRICATION SYSTEM 


shows the arrangement of the gear-box and second | 
motion shaft. This provides four speeds and a reverse, 
but the pinion for the latter is not shown. The | 
motion is transmitted from the first motion shaft M | 
through one of the various combinations of gears | 
to the lay shaft N, on the end of which is a bevel | 
pinion, gearing with the ring P, which encircles the 


Tre Enc neer 


dial time is shown by the hour and fractions of an hour, 


| and on the other dial the distance traversed in miles is 


shown. These dials cannot work together. When one is 
in action the other must be stationary. Thus, when the 
distance traversed is between two and three miles, and 
the fare gets out, the cabman has only to press a lever, and 
the time he is kept waiting will be recorded, showing each 
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Fig. 1O—GEARING OF THE SAURER VEHICLE 


differential gear. Ball bearings are fitted throughout, and 
the teeth are of ample proportions. The gears are moved 
by one lever and a gate and selector rods. The differen- 
tial gear case is a mild steel. forging bored out. The 
crank shaft, intermediate shaft, gear and chain-wheel 
shafts are all of chrome nickel steel. The main frame of 


fifteen minutes or part thereof. On starting, he will re- 
press his lever, and it will continue to record the distance 
traversed. Therefore, at the end of the journey there will 
be arecord in full view of the passenger, showing exactly 
the number of miles traversed and the time kept waiting, 
even after several stops have been made. A good 


the vehicle is composed of straight mild steel rolled | feature of this instrument is that it records the dis- 
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tance both inside and outside the four-mile radius. Thus 


on passing the radius, the cab-driver has only to press a 


lever and a different-coloured hand will remain at the 
distance traversed up to this mark ; the black hand will 
continue to show the distance traversed outside the 
radius. Thus, if a passenger is set down outside the 
radius, he can see how far he has travelled inside the 
radius and how far outside, and from the table of fares 
underneath the instrument he can easily see what the 
correct payment should be. Should the passenger, how- 

- ever, continue his journey and be driven back inside the 
radius, this extra hand would be ignored and he would 
pay the ordinary fare. 

The firm of Hans Renold, Limited, Manchester, showed 
the latest improvement in silent driving chains, in which 
the links are not allowed to bear directly on the rivets, 
but carry removable hardened bushings which turn with 
the links.. This arrangement gives to the rivets a bearing 
the full width of thechain. In order to demonstrate the 
principle embodied in the construction of these chains 
this firm had an electric motor driving by means of a 
sprocket wheel and chain, an idle chain wheel on one 
side of the motor, and on the other side of the 
motor the discs of a stroboscope. The main chain is of 
the silent pattern. The transverse shaft carrying the 
stroboscope is fitted at its remote end with an arm bear- 
ing an eye-piece on a level with the slots in the disc, the 

‘slots being in line with the chain links and the wheel 
teeth. Viewed through the eye-piece, and when in 
motion, the teeth and chain appear practically at rest, 
and the positive contact between the two is shown ina 
very clear manner. 

A solid rubber tire for heavy vehicles, wnich has been 
designed to prevent creeping of the tire round the rim, 
was shown by Messrs. J. E. Hopkinson and Co., Limited, 
121, Cromer-street, London, W.C. The inner circum- 
ference of the tire is provided with wedge-shaped strakes, 
which fit into corresponding grooves in the steel rim. The 
treads are vuleanised on to a hardened base, which is 
moulded round an endless steel band, thus preventing the 
tire from stretching. The tire is held on the rim by 
detachable rings. 








OBITUARY. 


M. BERTHELOT. 


In the field of chemistry France has had a long roll of 
eminent men whose names are permanently bound up in 
the history of this science, and contemporary opinion has 
unanimously placed Marcellin Berthelot in the same rank 
as his most illustrious predecessors. His death, which 
took place in Paris on the 18th inst., is a loss to chemistry 
that will be felt as keenly abroad as it is in France. In 
the eightieth year of his age, M. Berthelot had lately been 
much alarmed at the failing health of his wife, and on 
returning from the Academie des Sciences on Monday he 
found -her rapidly sinking. Suffering himself from a 

weak heart, he collapsed under the shock, dying a few | 
minutes after his wife. 


Fig. 14 


| The work of M. Berthelot extended over a period of 
more than fifty years. Born in Paris in 1827, he was not 
| yet twenty-seven years of age when he obtained his 
| degree with a thesis upon the combination of glycerine 
| with acids. The treatment of the subject showed the 
original bent of his mind, which was henceforth to open 
up new fields of research of incalculable benefit to 
| chemistry. The great value of Berthelot’s work was 
| its essentially utilitarian character. Up till then all 
chemistry had been purely analytical, and by destructive 
| processes proved the nature of substances, without any 
| practical attempt being made to combine their con- 
| stituents into new forms. M. Berthelot created syntheti- 
| cal chemistry, and produced a large number of new sub- 
| stances, while one of his most-important achievements 
was the making of alcohol by synthesis. Although the 
efforts to manufacture synthetical alcohol on a commer- 
cial scale have not yet been entirely successful, it is 
| generally believed that, with an improvement in processes 
| and a chearening of calcium carbide, it will be possible 
| to produce alcohol for industrial purposes in unlimited 
quantities. The same method, however, resulted in the 
creation of a number of other products thet entirely revo- 
| lutionised many industries, and placed several valuable 
| colouring matters at the service of the dyeing industry. 
| M. Berthelot is also sometimes credited with the dis- 
covery of acetylene, but while this, of course, may be 
contested, it must be admitted that his synthetical method 
prepared the way for the manufacture of acetylene, in the 
same way that it was directly responsible for the inven- 
tion of smokeless powder. 

Apart from the valuable work he accomplished by his 
synthetical researches, he also achieved remarkable 
results in the domain of thermo-chemistry, which he may 
be said to have entirely created. Recognised as the lead- 
ing chemist in France, every possible honour was 
conferred upon him by his countrymen, and in 1900 he 
was elected a member of the French Academy, while 
four years later his jubilee was celebrated with an 
enthusiasm that is rarely accorded to a private citizen. 
The Government fitted out a model laboratory for his 
own use at Meudon, where he continued to work 


was still engaged upon several important works, among 
them being a history of alchemy. Berthelot was a 


ing scientific societies throughout the world. His literary 
work, dealing mostly with the two great problems of his 
life, that is to say, synthetical chemistry and thermo- 








chemistry, is of very considerable volume, and includes | 
about 600 papers read before societies and contributed to | 


the scientific Press. After the war of 1870 Berthelot entered 
into the political arena, when he was elected senator, 
and subsequently did valuable work in the cause of 
education as Minister of Public Instruction. During the 


Bourgeois Ministry he was also for a short time Minister | 


for Foreign Affairs, but he soon saw that he was not fitted 
for diplomatic office, and, leaving politics to other hands, 
he retired to his chemical studies. 








indefatigably until the last, and despite his great age, he | 


member of the Royal Society, as well as of all the lead- | 


DOCKYARD NOTES. 


THE new unarmoured cruiser to be built at Pembroke will 
be named Boadicea. She will be 385ft. between perpendicu- 
lars, 41ft. beam, mean draught 134$ft., displacement 3300 
tons. Practically she will be a ‘‘ scout,’’ but will probably 
carry 4in. guns instead of 12-pounders, 


Tae Essex has got off the lame duck list, having just com- 
pleted an extensive overhaul. Both boilers and engines are 
said to have been ‘‘ re-constructed’’—whatever that may 
mean—with certain changes in design. On her recent trial 
well over 23,000 horse-power was reached instead of the 
designed 22,000, and a very good speed. The exact rate 
attained has not been stated; but all concerned appear to 
have been very pleased with themselves on the result. 


On her first trials the Essex, though she developed 219 
over the designed horse-power, failed to make her speed by 
‘2of a knot. Later her screws were changed, and the 
remarkable speed of 24°8 got out of her instead of 23 knots. 
After that she fell off somewhat, but since her refit she 
counts as the fastest of the County class, 


In the matter of injuries to ships, fate seems to be work- 
ing as hard as the Government in the direction of reduc- 
tion. The following is a not necessarily complete list of 
ships that have been ashore or badly damaged in collision 
during the last year or so :—Donegal, Good Hope, Dominion, 
Commonwealth, Montagu, Mars, Duncan, Albemarle, Prince 
George. 


Or these the Good Hope ripped up a good deal of her 
bottom ; but as she was doing nearly 24 knots recently, her 
injuries must have been of a very temporary nature. The 

| Donegal got off less lightly, and will probably always be 
something of a lame duck. The Dominion certainly will be, 
and the Commonwealth is likely to be non-effective for many 
| months. The Montagu, of course, has gone for good. The 
Mars scraped her bottom at the Needles entrance to the 
| Solent ; no information is forthcoming as to her present con- 
dition. The Duncan grounded at the time of the Montagu 
| salving, and probably did herself uo good. The Albemarle 
has been reported very seriously injured by the recent 
collision; but from all accounts, her name was used in error 
for the ship that she hit. Her real injuries are believed to 
be small. The Prince George is, or ought to be, used to 
| accidents by now, and seems to have been unhurt by her 
recent hitting of a sand bank. 


| Trtats of the new French cruiser Victor Hugo resulted as 


| follows :— 

| 6 hours’ consumption trial at 8948 h.p. = 1-45 1b. 

24 hours’ 16,400 h.p. = 1-471b. 

Full power ~ 27,500 h.p. = 1-72 1b. : 

In the full-power trial she developed 28,427 indicated horse 
power, and a speed of close on 23 knots. 








A Britt promoted by the Middlesbrough Corporation 
| for the construction of a transporter bridge across the Tees was 
| before a Committee of the House of Lords, over which the Earl of 
| Onslow presided, ou Tuesday. The bridge is proposed in substitu- 
| tion for the existing Middlesbrough to Port Clarence ferry, which 
| it is intended to discontinue. The Bill was ordered to be reported 
for third reading, 
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RAILWAY MATTERS. 


Tux works of the Mecca and Medina Railway were 
bezun at the latter point on February 24th. 


More than 500 railway engineers are now out of work 
Russia owing to the lack of work on Russian railways. 


Tue sum of £3,200,000 has been assigned for the pur- 
pose of strengthening the State Railways of Russia during the 
present year. 


Tux record of train accidents occurring on the railroads 
of the United’ States in January includes 23 collisions, 18 derail- 
ments, and 8 fires and explosions—45 accidents in all. 


An engineer of the firm which furnishes electric loco- 
motives for the Simplon Tunnel says that at a speed of 50 miles 
an hour in the tunnel the air resistance absorbs 400 horse-power, 
or 40 per cent. of the capacity of the locomotive, against 95 horse- 
power in the open air. 


Tue Nottingham Corporation are contemplating the 
removal of the centre standards now erected in the middle of the 
road to the side. It has not been decided to remove all the centre 
standards, but the Tramways Committee are to see whether the 
effect of the change is such as will justify their general abolition. 


AccorDING to an extract from Hl Imparcial (Mexico 
City) forwarded by H.M. Consul in Mexico, a syndicate has been 
formed to construct a railway between Mexico and Belize, passing 
through Yucatan, Campeche, Tabasco, and Veracruz, H/ Imparcial 
adds that the total amount required for this enterprise is over 
£6,000,000. 

In an informal discussion with the Interstate Com- 
merce Commission, Mr. Harriman is said to have foretold that all 
the railways in the United States will have to be rebuilt with a 6ft. 
gauge instead of the present gauge of 4ft. 8hin., and that locomo- 
tives or electric engines of a much greater capacity will have to be 
employed. 


AccorRDING to a statement by an official of the Pennsyl- 
vania Railroad, cars will soon be run by electricity over the 
Pennsylvania Railroad between Philadelphia and Pittsburg, Penn. 
Work will soon be started on a power plant and dam at Iroquois, 
about 20 miles west of Harrisburg, to furnish power to supply the 
telegraph and signal towers, and to run cars between Aqueduct 
and Mifflin. 


Tue Paisley District Tramway Company has made 
final arrangements to proceed with the scheme of extending its 
system from Barrhead to Rouken Glen Park, and practically to 
join with the Glasgow system of cars which termmates in the 
neighbourhood, This extension will give access to Rouken Glen, 
to the populous districts of Paisley, Renfrew, Elderslie, Johnstone, 
and Kilbarchan. 


It is estimated that nearly 80 per cent. of the immi- 
grants who land at the port of New York are destined for some 
point on the railroads of the United States and Canada, only 20 
per cent. going to New York City and its suburbs for permanent 
residence. About 60 per cent. of the immigrants handled at Ellis 
Island are destined to some point west and south of New York 
City, and about 20 per cent. to points east. 


Tue abandonment of the «famous electric railway 
between Antwerp and Brussels is explained by the announcement 
that the State Railway has nearly completed arrangements for a 
special mile-a-minute service between the two cities on new tracks, 
says the Daily Telegraph. It is now realised that the Government 
feared the competition of the electric project, and, consequently, 
built a new line, which will shortly be in operation. 


Tue Indian Railway Board have sanctioned a survey being 
made by the agency of the Burma Railways Company for a pro- 
posed line of railway from Myingyan to Natogyi, a distance of 
19 miles. They have also sanctioned a survey being made by the 
same agency for another proposed line of railway from Shwebo to 
Ye-U, a distance of about 22 miles. The control of both surveys 
has been placed under the Government of Burma. 


Durine last year the Pennsylvania Railroad paid pen- 
sions to retired employés amounting to £93,522, and the company 
has appropriated for pensions heréafter £120,000 a year, which is 
twice the sum allotted when the pensions were — in 1900. 
There are now 1940 men on the pension rolls of the company. 
Since 1900 the pension department has distributed about £500,000, 
and the number of men retired up to the present time is 3031. 


An American company is building for the Mexican 
Central Railroad a number of oil-burning freight engines of an 
unusual type. They are.eight-coupled engines with a leading 
awe truck. The boiler has 2168 square feet of heating surface. 

he total weight available for adhesion is about 110 tons, the 
ratio of tractive effort to adhesive weight being 1 to 4. A boiler pres- 
sure of 200 Ib. to fhe sqfiiire inch is used. The fuel is crude 
petroleum, 


Owr1ne to the death of Mr. J. W. Dew, the position of 
assistant mineral masager of the Midland Railway became vacant. 
At their meeting on the 16th inst. the directors of the company 
— Mr. Chatles Alcock as mineral manager’s assistant. 
Mr. Alcock commenced his railway career in the mineral depart- 
ment as a junior clerk in October, 1871. He was made chief clerk 
, sg — ndence office in 1896, and was appointed chief rates 
clerk in 4 


Tue gross earnings of 134 railroads in America in 1906, 
says the Financial Chronicle, were £426,261,339, an increase of 
£44,812,000, or 11-74 per cent. over 1905. The compilation 
represents companies operating 186,687 miles of road. Assuming 
that between 25,000 and 30,000 miles are not represented, the 
Chronicle estimates a total increase of £48,000,000. The figures of 
134 railroads include the Canadian lines, but not the Mexican 
roads or the mining operations of the anthracite coal roads. 


At Broad-street Station, Philadelphia, the Pennsyl- 
vania R.R, is now using four baggage trucks which are fitted with 
electric motors. The trucks are described as looking like the 
common four-wheel hand truck. The man in charge grasps the 
tongue, and appears at first glance as if he were drawing it, but he 
is only steering. He controls the power by a button in the handle 
of the tongue. At Jersey City there is an electric truck which is 
as large as a two-horse wagon. On this the attendant rides. ; 


Rartway schemes for which plans are completed and 
others which are nearing completion are to be carried out which 
will add another 195 miles to the already extensive railway system 
of Bulgaria, The progress made in the last eighteen years may 
be judged when it is remembered that in 1889 there were only 
494 kiloms. of railways in that country, whereas there are now 
about 1300 kiloms., or about 1-8 for each 100 square kilometres of 
— To this total another 360 kiloms. of private lines must be 
al m 


Durine the first half of 1906 the total number of 
locomotives of all the railways of India which were fitted with the 
automatic vacuum brake was 3239, against 3013 during the second 
half of 1905, being an increase of 226. The broad gauge lines had 
2583 engines fitted on the 30th June, 1906; the metre gauge lines 
611 engines ; and the 2ft. 6in. lines 45 engines. None of the 2ft. 
gouge railways have as yot adopted the automatic vacuum brake. 
Of coaching stock the broad gauge lines had 8926 vehicles braked, 
299 piped, and 2543 not fitted, which latter represented a per- 
centage of 21-61. 
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NOTES AND MEMORANDA. 


THE number of motor cars licensed to be run in the 
streets of St. Petersburg is now 600, ani most of them belong to 
business firms or large industrial works. 


As a result of the coal shortage on the Pacific coast, 
many steamers formerly burning coal have been fitted with oil 
burners, and the change is contemplated for many more. 


A numBER of telephone boxes are to be erected on the 
jetties in Portsmouth Dockyard. These will serve as call offices 
and also be points to which ships lying at buoys in the stream 
may connect wires, and thus place themselves in telephonic com- 
munication with the shore. 


Untit quite recently the value of vanadium was greater 
than pure gold, owing to scarcity and cost of extraction from other 
minerals, but now it is about the same as silver, owing to the dis- 
covery of a big deposit near Lima, Peru. It has not yet been 
found elsewhere in any large quantity. 


Tue total length of submarine cables in the world is 
about 459.000 kiloms. = 279,622 miles, of which 60 per cent. are 
British, 10 er cent. American, a little more than 9 per cent. 
French, and about 7 per cent. German. A great advance in this 
domain has been made during the last few years by Germany, 
whose efforts tend to constitute an independent system, observes 
the Mémorial Diplomatique. 


A rivat of Professor Korn, the Belgian inventor 
Carbonelle, has succeeded. ist electricatly transmitting portraits, 
letters, &c., between Brussels and Antwerp, a distance of 27 miles, 
but, instead of a photograph, it is an impression on a half-tone cliché, 
or block, which is transmitted, and-which will afford a print on fine 
paper. The two instruments serve indifferently for sending or 
receiviog, and the c/iché is obtained in one minute. 


THE value of copper imported into the United States 
in 1906 was over £7,708,000, including £1,856,200 worth of copper 
ore. On the other hand, the United States exported in the same 
time over £18,750,000 worth of that metal, of which £17,708,000 
represented ingots, less than £410,000 ore, and between £820,000 
and £1,041.600 copper manufactures. A considerable part of the 
37,000,000 dols. worth of copper imported is re-exported. 


THE average daily natural flow of the Thames at 
Teddington Weir during the month of December was 1241-1 million 
allons, being 436-3 million gallons below the daily average for 
ecember for the twenty-three preceding’ years. he maximum 
daily flow was 2643-7 and the minimum 835-1 million gallons. The 
average daily flow of the Lea at Feilde’s Weir was 85-860 million 
gallons, the maximum daily flow 535-644 million gallons, and the 
minimum 25-974 million gallons. 


Tue average daily supply of water delivered into the 
metropolis from the Thames during the month of December was 
119,770,017 gallons; from the Lea, 46,684,258 gallons; from 
springs and wells, 42,867,085 gallons ;. from ponds at Hampstead 
and Highgate, 182,000 gallons. ‘I'he last is used for non-domestic 
purposes only. The daily total was, therefore, 209,503,360 gallons 
for a population estimated at 6,872,768, representing a daily con- 
sumption per head of 30-48 gallons for all purposes. 


Taz iron ores of Missouri received at one time a 
great deal of attention from our iron and steel manufacturers, 
but as far back as thirty years‘ago they were overshadowed by the 
richer and more easily mined ores of other localities, and their 
production declined from these causes. The leading iron ore 
mines of Missouri have since been practically exhausted. The 
best known mines are situated at Iron Mountain and Pilot Knob. 
The former have been operated since 1845, and the latter since 
1847. 





Tue presence of iron sulphates is very detrimental to 
steam boilers, and in the bituminous coal regions of Western 
Penosylvania great difficulty is experienced by some mine 
operators in obtaining a supply of water fit for steam producing. 
In a certain locality many wells have been driven, but in nearly 
every instance they were found to be absolutely worthless, being 
heavily charged with sulphuric acid, calcium, magnesium and iron 
sulphates, the latter very often to the extent of 500 grains per 
gallon. 


AccorDING to a correspondent in the Engineering and 
Mining Journal, the following method for the estimation of iron 
in slag will give results in 10 minutes :—To 0-5 gramme chilled slag 
in a casserole add 10 c.c. a acid. Boil a minute or two 
to expel H,S, stirring well to break up lumps of silica, remove 
from heat; add about 5 grammes zinc dust; stir; add 20 c.c. 
sulphuric acid—l to 5—stir ‘well, and filter quickly through a 
folded filter. Dilute to 30) c.c. with cold water; add 5 c.c. 
syrupy phosphoric acid and titrate with KMn0O,. 


Ir is stated that there are approximately 7,000,000 
telephones connected with~toth the Independent and Bell 
Exchanges in the United States. If the development throughout 
the country was as great as in some counties of the central States, 
it would require at least 14,000,000 telephones—twice the number 
at present installed. Without competition, there would be less 
than 2,000,000 telephones in the United States at present; equip- 
ment would be crude, rates high, the service unsatisfactory, and 
the management arbitrary. 


In providing for the-safety- of men, some of the larger 
mines of Austria have prepared. a #e-called safety chamber under- 
ground, which is a strongly constructed retreat having a single 
entrance with a door that can be made tight against air and water 
by means of rubber fittings. Each chamber has three cylinders of 
oxygen, sufficient to enable thirty men to breathe three days. 
Respiratory apparatus is here at hand for parties leaving the 
chamber to reconnoitre or signal. In the safety chamber there are 
foods, medicines, and first-aid appliances. The standard room as 
here built will accommodate twenty-four men for a reasonable 
time while awaiting rescue. 


ANALYTIC copper, now worth £122 per toa, is greatly 
superior to that in bars, because it is almost chemically pure, has 
far greater electric conductibility, and aiso greater ductility, 
maleability, and tenacity; but its total~ daily production, by 
expensive plant, does not attain 30 tons, of which about six tons 
are contributed by Eagland and Wales, nine tons by Germany, 
ten tons by North and South America, and four tons by France. 
A French engineer, M. Louis Lafontaine, has, however, patented a 
new and simple process, by which 2-4 tons of copper can be 
deposited with two dynamos of 1200 amptres by 16 volts, driven 
by a 65 horse-power engine, at a cost of £2 per ton, while it can 
also separate other metals from the waste of alloys; for instance, 
the zinc from brass and tin from gun-metal. 


AccorDING to the Iron and Coal Trades Review, some 
interesting figures relating to the development of power used in 
manufacturing industries in the United States have recently been 
published by the Census-office. It appears that in 1870 the total 
power employed in the United States was 2,346,000 horse-power ; 
in ten years it had increased 45 per cent. to 3,411,009 horse-power ; 
by 1896 it had advanced 75 per cent. to 5,955,000 ; and by the end 
of the century it was 10,410,000, a further increase of 75 per cent. 
Last year the aggregate was 14,465,000, or an advance of 39 per 
cent. Before 1890 the main sources of power were steam and 
water, but since that time gas and electric power have made 
enormous strides, electric power now supplying a total of 
1,138,000 horse-power. It is interesting to note that thirty-five 
years ago water power accounted for nearly one-half of the total, 
while now it is represented by only 11-5 per cent. 





MISCELLANEA. 


Tuer annual report ot the Motor Union of Great Britain 
and Ireland, just issued, states that during 1906 no less than 
24 new clubs joined the Union, and the membership increased by 
3527. The Union now includes 88 clubs, and its aggregate 
membership is 14,792. 


CurcaGo is thoroughly aroused over the smoke nuisance. 
The Civic Club holds daily sittings, and all sorts of remonstrances 
are being made against the clouds of smoke which, it is said, are 
ruining the city. The foremost men have taken the stand that the 
nuisance can be abated. 


A SAWMILL is already at work at Adis Ababa, Abyssinia, 
and Greek artisans are engaged in quarrying and stone hewing. 
Machinery in connection with house building generally is likely to 
be in demand as soon as the means of transport are simplified. 
The Government are already building in European style, and stone 
houses may be seen, some even of ans storeys in height in the 
capital. 

Tae Russian Government intends to carry out a series 
of work connected with improving the conditions and general 
facilities of the leading ports in European Russia. A start is to be 
made in the port of St. Petersburg, and then either the port of 
Libau or the new port of Windau, both in the Baltic Provinces, will 
be taken in hand. Afterwards the authorities will deal with the 
ports of Archangel, Odessa, Batoum, and Astrakhan. 


Tae promoters of the first International Motor Boat 
Exhibition in Kiel, 1907, have postponed the final date for foreign 
exhibitors to signify their intention to participate, to the 15th of 
April. The opening will take place on the 16th June. On the 
2nd of July, after the close of the Exhibition, there will be trial 
runs, under the co-operation of the Royal Navy, to decide which 
motors are the best suited to the principal requirements for racing. 


AccorpDiNG to Fairplay, the President of the Harbour 
Administration at Genoa has notified the Government that, in view 
of the continued irregular working of the railways in Italy, he will 
soon be compelled to address requests to merchants and shipowners 
abroad to abstain, provisionally, from sending any more vessels to 
Genoa. In the meantime there is something like a coal famine in 
the country, which the hard winter has rendered all the more 
deplorable. 


So far, owing to the difficulties of transport, but little 
machinery has found its way into Abyssinia. Early last year two 
traction engines were successfully brought into the capital by the 
Emperor’s orders, for the purpose of road making, and two more 
have reached Adis Ababa during the present month. The head of 
an important British firm came personally to interview the 
Emperor on the subject, with the result that the machines were 
adapted to'the country and the best to be obtained. 


Tue Metropolitan Water Board are about to commence 
some important works and reservoir construction at Ponders End, 
in the Lea Valley, to augment the water supply of North-East 
London. There will be two reservoirs. The northern one has 
already been staked out, and it is probable that the other will be 
commenced in the course of two or three months’ time. The 
scheme, as at present proposed, will give employment to 1000 men 
for five years, and will entail at least the expenditure of £500,000. 


Tue year 1907 will be momentous in the history of the 
Canadian West. It will witness the founding of more than 100 
new towns along the line of the Grand Trunk Pacific system, to 
say nothing of the many other settlements which have been called 
into existence by the extensions of the Canadian Pacific and 
Canadian Northern systems. The 100 new towns referred to will 
be situated in the prairie country between Winnipeg and Edmonton. 
They will cover a distance of 790 miles, over one of the most fertile 
stretches in the whole of Canada. 


H.M. Consut at Panama—Mr. C. C. Mallet—reports 
that the system for furnishing compressed air for power on the 
Panama Canal work has so far been limited to two compressor 
plants in operation at Culebra and Empire sections, but in a short 
time a giant 10in. air line, extending from Pedro Miguel to Bas 
Obispo—a distance of 10 miles—will be ready for service. The 
line follows the line of the Canal closely, and at convenient inter- 
vals gate valves and tees are placed, from which branch lines will 
convey the air direct to the work. 


A LARGE electric central station in America, partly 
through accident and partly because of unexpected growth of 
business, recently found itself short of steam generating capacity, 
and unable to increase its boiler equipment hurriedly. The station 
being beside a river, a large passenger steamer was chartered, 
brought alongside the power-house dock, and its boilers connected 
to the supply pipes of the station. To allow for the rise and fall 
of the river level—the maximum range being about 7ft.—a series 
of large inverted U-shaped flexible copper pipes were used to 
unite a steam manifold on the dock with a manifold on the upper 
deck of the steamer, the former being in communication with the 
main steam header in the station, and the other with the steamer’s 
boilers. 


AN instance of Japanese ingenuity and competition in 
manufacture, says a writer in the Boston Herald, is shown by the 
experience of a firm noted for its fire arms. This company 
formerly sold machine guns and small arms in China and Japan. 
A British Army officer reported that he discovered in southern 
China a factory, under the superintendence of Japanese, turning 
out exact duplicates of the firm’s automatic guns. The company 
made an investigation, and discovered that the Japanese, prior to 
the war with Russia, manufactured a large number of these 
automatic and Gatling guns in Japanese armouries. Since the 
war the American company has received no orders from the Orient 
for its guns, and it is believed that the Japanese are now supply- 
ing that portion of the world with automatic and Gatling guns, 


Tue cost of the slow filtration of water through sand as 
compared with mechanical filters in the horough of Brooklyn, New 
York City, seems to indicate that the slow sand plants have the 
advantage in economy of operation. According to the recent 
report of Mr. I. M. De Varona, Chief Engineer of the Department 
of Water Supply, Gas and Electricity of New York, the two slow 
sand plants of the Brooklyn works filtered during 1905, 416,783,400 
and 1,075,331,440 gallons of water at a cost of Ils. and 93. per 
million . gallons respectively, while the two mechanical filters 
during the same period delivered 1,435,509,460 and 694,611,415 
gallons, at costs of 26s. and 38s. per million gallons. In the case 
of each of the mechanical filters the cost of operation represents 
about half the total cost and the interest and sinking fund about 
one-third, the remainder of the cost being charged to inspection, 
laboratory and repairs, 


Tae launch of Torpedo Boat No. 9—lately known as 
H.M.S. Grasshopper—took place at the Chiswick yard of Messrs. 
John I. Thornycroft and Co., Limited, on Monday last. It is the 
fifth of the new class of British turbine-driven torpedo boats con- 
structed at this firm, and, in addition, marks the end of the long 
and notable list of torpedo craft which has been constructed at 
Chiswick Works, commencing with the Lightning, known in the 
Service as Torpedo Boat No. 1, which was delivered in 1877. The 
Lightning was a boat of 85ft. in length, and capable of as of 
18 knots, which was then considered most remarkable. Torpedo 
Boat No. 9 is 168ft. long, with a beam of 17ft. 6in., and a draught, 
under fully loaded conditions, of 5ft. llia. She is fitted with 
Parsons turbines and Thornycroft boilers using oil fuel, both the 
turbine machinery and boilers being constructed by Messrs. 
Thornycroft. The contract speed is 26 knots. 
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MOTOR OMNIBUS CHASSIS 


(For description see page 286 ) 
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Fig. 11—STRAKER-SQUIRE PETROL-ELECTRIC CHASSIS 

















Fig. 12—STRAKER-SQUIRE PETROL- ELECTRIC CHASSIS 
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Fig. 13—MILNES-DAIMLER PETROL CHASSIS 
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REPLIES. 


BritisHerR.—Our advice to you is, if you have a good job stick to it. 
You would find it very hard to get a good berth on an English railway. 


Spgep.—We cannot find out that any British firms machine the surfaces 
of propellers. One firm certainly attempted it, but nothing was 
in speed, and the expense was prohibitive. 


J. O. (Edinburgh) —We cannot recall any book on the subject, but ® 
series of papers on the “ Fencing of Steam and Gas Engines, Machin® 
Tools, Saws, &c.,” was read at the Institution of Mechanical Engineer® 
in March, 1902. Both them and the discussion on them would be 
worth seeing. 


R. G. (Leeds).—The following books will probably answer your 
purpose :—*‘Gas, Oil and Air Engines,” by Bryan Donkin; London, 
Chas. Griffin and Co., Exeter-street, Strand. ‘‘Gas and’ Petroleum 
gl William Robinson ; London, E. and F. N. Spon, Limited, 
125, Strand. 











MEETINGS NEXT WEEK. 





InstTITUTE OF MARINE EncingERS.—Monday, March 25th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Lecture, ‘ Electricity,” by Mr. A. 
E. Battle. 

University or Lonpon.—Monday, March 25th, at 8 p.m., at South 
Kensington. Paper, ‘‘ Byzantine Architecture, St. Mark, Venice, &c.,” 
by Mr. Banister Fletcher. 

Civit AND MECHANICAL EncrxgerRs’ Socrety.—Thursday, April 4th, 
at 8 p.m., at the Caxton Hall, Westminster, S.W. Paper, “Steam 
Traps,” by Mr. Gordon Stewart, G.I. Mech. E 


LiverPooL ENGINEERING Society. — Wednesday, March 27th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary mecting. 
Paper, ‘ Aérial Ropeways and Cableways,” by Mr. J. Walwyn White. 


Tae ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday, 
March 25th, at 7.45 p.m., at the* Royal College of Science, Stephen's 
Green, Dublin. Ordinary general meeting. Paper, ‘‘The Commercial 
Testing of Electrical Machinery,” by R. Edgar Boulton, M.E., M.Sc. 


Tue InstiruTIon or Civit Enoingers.— Tuesday, March 26th, at 
8pm., at Great George-street, Westminster, S.W. meeting. 
Papers: “The Application of Hydro-electric Power to Slate Mining,” by 
Moses Kellow, Assoc. M. Inst. C E. ‘‘ Electrically-driven Winding Gear 
and the Supply of Power to Mines,” by A. H. Preece, M. Inst. C.E. 
Wednesday, March 27th. Students’ visit to the Paper Mills of Messrs. 
William Joynson and Son, St. Mary Cray, Kent. 
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The Jena Disaster. 


Tue Commission which has been making an 
inquiry into the series of explosions on board the 
Jena has just sent in its report to the Minister of 
Marine. It is understood that this document is to 
be kept secret, and it is doubtful therefore whether 
anything more than the barest conclusions will be 
made public. Nevertheless, some of the surviving 
officers and certain experts have been making state- 
ments, in which the opinions expressed agree so 
closely that it seems quite possible to guess at the 
nature of the official report. Even before evidence 
was collected to show the precise nature of the 
explosions there was little doubt as to the explana- 
tion—that is to say, the spontaneous combustion of 
the smokeless, or “ B,” powder, on account of its 
decomposition and the high temperature to which 
it was subjected in the magazines. It would almost 
seem, indeed, as if the catastrophe had long been 
anticipated, and it is stated that the late com- 
mander, who was killed in his cabin, wrote a letter 
some time previously in which he expressed the 
fear that a disaster was possible. In the prepara- 
tion of the “B” powder a solvent is employed 
which slowly evaporates when the temperature 
exceeds 30 deg. Cent. Even with the greatest 
precautions, the explosive loses its qualities, and 
decomposes after a period of four or five 
years, when it is liable to burn spontaneously 
under favouxable conditions. So great is this 
danger that, in addition to the ordinary 
precautions of insulating the magazines as 
much as possible from heat, and keeping them 
thoroughly ventilated, samples of “ B” powder are 
constantly ‘under ‘observation, and tested to see 
whether there is any trace of decomposition. 
Experience, however, has shown that safety only 
lies in renewing stores of explosives at the end of a 
period which may reasonably be supposed to repre- 
sent the limit of security, and it seems certain that 
this period had long been exceeded by the powder 
contained in the magazines on board the ill-fated 
Jena. 

To aid in understanding the probable cause of the 
catastrophe, it is aecessary to explain the situation 
of the magazines. The magazine containing the 
shells for the guns of 305 mm. bore is situated aft, 


the fore part of the vessel are two mugazines placed 
side by side for the ammunition for the 100 mm. 
guns. Between these magazines fore and aft is 
another one on the starboard side containing 
400 kilos. of black powder. Right at the stern is 
another magazine for the 47 mm. guns. On account 
of the dangers arising from the decomposition of 
the “B” powder, as well as from the mixture of 
ether with the air, a thoroughly efficient system 
of ventilation has to be carried out, and there is 
reason for believing that in the forward magazines 
the ventilating apparatus was not in place, as it is 
understood that the old ventilators, being found 
inefficient, had been removed. According to some 
witnesses, the temperature of the magazines was 
sometimes so great as to be almost unbearable. 
It is quite possible that on this occasion the tem- 
perature was very high, because the Jena was in 
dry dock exposed to the rays of the midday sun, 
and the magazine in which the first explosion 
occurred was situated forward where the sun beat 
the fiercest. The evidence collected allows of a 
fairly clear idea being obtained of the character of 
the explosions. After the first a light bluish smoke 
was observable, whilst smoke and flame arose 
from the elevator of the forward magazine contain- 
ing the ammunition for the 100 mm. guns. The 
admiral’s dining-room was burst in, and Com- 
mandant Adigard was killed in his cabin. This 
first explosion was accompanied by a muffied roar. 
A few minutes afterwards a much more violent 
explosion occurred, when an enormous mass of 
black smoke arose from the doomed vessel, and 
then eight other distinct explosions occurred at 
intervals, accompanied by flame and yellow smoke. 
There was, as we said last week, no possibility of 
short circuiting, since no wires or cables were 
carried into any of the magazines. It is assumed, 
therefore, that on account of the decomposed state 
of the “B” powder in one of the forward maga- 
zines there was a spontaneous conflagration, when 
the gases caused such a tremendous pressure on the 
walls that they burst out. After a few minutes 
the flames reached the magazine containing the 
black powder, which exploded with terrific force, 
and then, as the fire extended, exploded the melinite 
shells for the 305 mm. guns. It then extended to 
the magazine at the stern, and blew up the ammu- 
nition for the 47 mm. guns. It appears that the 
vessel was flooded just in time to save the other 
magazines, including that containing the shells 
for the guns of 164-7 mm. : 

While it will prebably not be known whether the 
official report’ has laid the blame upon anyone for 
the disaster, there is a general impression that a 
serious responsibility lies upon those who ought to 
have seen to the condition of the “B” powder 
stored on board, and also upon those who failed to 
provide necessary measures for keeping the maga- 
zine in which the first explosion occurred at a suffi- 
ciently low temperature. The immediate effect of 
the disaster is that all the vessels which have old 
stores of “ B” powder on board will have to renew 
supplies, while samples of all ammunition are to be 
tested, to see if it is in good condition. One of the 
battleships is even reported to have “ B” powder 
on board eleven years old, which is double the 
period in which it can be handled with anything 
like safety. As for the Jena, she is, of course, 
doomed. It is doubtful even whether it will be 
possible to utilise all her guns, which must have 
suffered more or less from the terrific heat. The 
problem at the moment is to know how to remove 
the melinite shells, many of which have been over- 








and occupies the whole width of the ship, and in 





turned without exploding, and extreme care is being 
taken to place these shells on rafts, so as to be 
towed out to sea and sunk. 


South Africa and British Manufactures. 


Now that South Africa’s verdict has been given 
at the polls it is advisable to consider the effect 
that the election will have on British trade, more 
especially in machinery with that country. Het 
Volk has a clear majority of three in the Assembly, 


.and, therefore, can keep clear of the extremists in 


both the Nationalist and Progressive parties. The 
Ministry will be almost solely, if not entirely, com- 
posed of Boer members; and the pledges given by 
the leaders of the party can be redeemed in their 
entirety. The most important pledge from the 
point of view of the mining community was that 
“the Chinese labour shall be repatriated as soon as 
a substitute has been provided.” Concisely this 
means that the‘earliest engaged coolies, whose first 
term of three years will shortly expire, will have to 
be allowed to renew their contracts, otherwise 
several mines will have to close down in July or 
August. The Het Volk leaders are confident that they 
will be able to provide sufficient native labour for the 
full requirements of the mines. As there are roughly 
56,000 coolies to be replaced, and as the require- 
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ments of non-producing mines are at least another 
50,000, it follows that steps have to be taken to provide 
an extra 106,000 natives within the next three years. 
During the present year the contracts of about 
8000 coolies expire, and unless these are allowed to 
re-engage for a second term of three years, the 
Government must take steps to replace them with 
natives. Another 10,000 natives could at once be 
absorbed by non-working mines having funds at 
their disposal but having no labour. The assurance 
that satisfactory unskilled labour was forthcoming 
would enable other companies to obtain the neces- 
sary funds for development purposes. In addition 
to those better known gold companies which are 
doing nothing, pending the settlement of the present 
labour crisis, there are, amongst other ventures, the 
newly discovered copper and chromite deposits to 
be opened up ; these will require a vast number of 
labourers, and an urgent appeal will be made to the 
Government to supply them. 


Now that the excitement of the elections is over, 
there is a widely expressed desire that the Boer 
party shall be as little handicapped as possible in 
the exercise of its enormous responsibility, and even 
its most enthusiastic opponents are anxious that its 
deliberations and efforts shall not be hampered by 
irresponsible partisanship. The Progressives are 
as desirous as any of their opponents that 
Chinese labour shall be dispensed with at the 
earliest possible moment, and its sympathies and 
support will be entirely with the Government if it 
uses every means to obtain native unskilled labour. 
The only possible point of divergence is, whether 
the repatriation of the Chinese shall or sha'l not 
await the provision of the native labourers which 
will replace them. It is hardly credible that the 
Boer leaders would be so ill advised as to raise such 
a storm about their ears as would result from a 
proposal immediately to repatriate the coolies. 
The immediate prosperity of the country depends 
upon the continued successful operation of the pro- 
ducing properties; the country’s progress and 
development is, in the first instance, contingent 
upon the opening up of further mines, and the 
opening up of mines has been shown to be 
dependent upon the provision of extra unskilled 
labour. The use of white unskilled labour is 
only advocated by an insignificant minority, 
and can be dismissed from practical considera- 
tion; it certainly will not have the sympathy 
of the dominant party. Johannesburg opinion is 
that the new Government will be ultimately 
successful in obtaining an ample supply of 
native unskilled labour, but that the supply 
will not equal the demand for a very lengthy 
period; it is held also that in the meantime 
the number of coolies at present employed by 
the mines will be maintained, any increase in 
the number of natives available being devoted to the 
non-working properties. If this is found to be the 
definite policy adopted, and if the Home Govern- 
ment permits it to be carried out, there will be an 
immediate opening up of mines and a steady flow 
of orders for mining equipment. It has been esti- 
mated that the total imported material for the 
equipment of a mine costs about £600 per stamp 
installed. The mines which are partially developed, 
and are ready to put their permanent equipment in 
hand; are prepared to instal about 2000 stamps, and 
machinery and appurtenances for a further 2000 
stamps would be required immediately the first 
2000 were installed for mines which are develop- 
ing. Hence it is evident that orders for £2,400,000 
worth of machinery will be placed as soon as the 
labour question is on a sound basis. The bulk of 
these orders will come to England, and will 
be in addition to the orders which are steadily 
coming to this country at the present time. Fur- 
thermore, an enlightened policy will mean the 
purchase of several hundred thousand pounds’ 
worth of equipment for copper, chromite, and 
diamond propositions. The encouragement which 
is promised to agriculturists will necessitate the 
importation of vast quantities of agricultural 
implements. 

It will be seen that it is within the power of the 
new Government to stimulate trade throughout the 
country’'in such a manner that the effect must be 
manifest in all the machinery manufacturing 
centres. Added to this we are promised immediate 
revision of the Company and Insolvency Laws, 
which will both tend to the protection of manufac- 
turers, exporters, and shareholders. It would, 
therefore, seem that England’s policy of giving 
self-government to the Transvaal will benefit British 
engineering firms in all branches by a very wide 
extension of their business with the Transvaal, and 
will also ensure that there will be greater protection 
for exporters and investors. Furthermore, even if 
the Het Volk parties do not put all their pledges 
into effect, they will of a necessity have to stand 
by the main issues, so that we are in any event 





pretty well assured that the new Government will 
bring a certain amount of prosperity to the Trans- 
vaal. 


The Channel Tunnel. 


On another page will be found a succinct history 
of the various proposals which have been made for 
the construction of a tunnel under the Straits of 
Dover. On the 4th instant, a meeting of the 
modern Channel Tunnel Company, with Baron 
Emile Beaumont d’Erlanger in the chair, was held 
at the Charing Cross Hotel. In 1883—that is to 
say, twenty-four years ago—the first serious attempt 
was made to induce the British Government to 
sanction a scheme which was condemned without 
hesitation by all the leading military and naval 
authorities of the day. We do not intend to say 
here anything whatever on the facilities-for-invasion 
aspect of the question. We shall confine our atten- 
tion to the effect which the development of engi- 
neering and electrical sciences has had on the 
details of the scheme. The under-sea length of the 
tunnel cannot be less than 18 miles; but, bearing 
in mind the shore conditions, it is almost certain 
that a route would be selected giving a length of 
20 miles. Allowing for the inclines at each end on 
land, the total length of the Channel railway would 
be anything between 25 and 30 miles. It is, how- 
ever, only with the under-sea portion that we have 
to do, and this we take at 20 miles. 

On Tuesday night, the 3rd of April, 1883, Mr. 
Chamberlain rose to move in the House of Commons, 
“ That a Committee of five members of the House 
be appointed to join with a Committee of the House 
of Lords to consider whether it is expedient that 
Parliamentary sanction should be given to a sub- 
marine communication between England and France, 
and to consider whether any or what conditions 
should be imposed by Parliament in the event of 
such conditions being sanctioned, and that the 
correspondence with reference to the proposed 
Channel Tunnel presented to Parliament in 1882 be 
referred to that Committee.” An amendment was 
moved by Sir Stafford Northcote, but the House 
divided, and Mr. Chamberlain’s motion was carried 
by a majority of 34, the numbers being 106 for the 
Government and 72 against. A Committee was 
appointed consisting of Lords Lansdowne, Camper- 
down, Aberdare, Devon, and Barrington, and Messrs. 
Baxter, Peel, and Harcourt, Sir Hussey Vivian 
and Sir Massey Lopes. They met for the first time 
on April the 24th, and proceeded to hear evidence, 
the first witnesses called being Sir Frederick Bram- 
well and Sir Edward Watkin. Those who desire 
further information as to the desires and views of 
different witnesses will find it in Vols. lv. and 
lvi.. of THe Enaineer. It is noteworthy that 
none of the witnesses, including Sir John Hawk- 
shaw and Colonel Beaumont, had the smallest doubt 
that the tunnel could be bored with great ease 
through the chalk, or if not through the chalk, then 
under it. We find, however, that there was no 
unanimity of opinion as to how the tunnel when 
made was to be worked. It was early admitted 
that two tunnels would be required to satisfy the 
travelling public ; on the same principle, no doubt, 
that coal mines must have two distinct shafts. But 
the crux of the whole problem was ventilation. 
Calculations showed that if air had to be taken in at 
one end and exhausted at the other it would have to 
move at 40 miles an hour, and that no less than 
15,000 indicated horse-power would be required to 
run the fans, with four trains per hour passing each 
way. Sir John Hawkshaw’s son, Mr. Clarke 
Hawkshaw, proposed to get over thé difficulty by 
the use of certain subsidiary tunnels. If, for 
example, we suppose that a subsidiary tunnel ran 
from Dover under the main tunnel, and opened at 
10 miles from land into it, then an engine pumping 
at Dover would draw air through in all 20 miles of 
tunnel, but then only 10 miles would be polluted 
by the locomotives, and the power might be reduced 
in this way to about 946 + 946 = 1892 indicated 
horse-power, because the power required to ventilate 
10 miles of tunnel was only 946 indicated horse- 
power. The line of reasoning is not clear. Our 
readers must take it for what it is worth. 

But besides the products of combustion, account 
had to be taken with the steam. That could not be 
turned loose in the tunnel. Calculations again 
showed that at least 30 tons of water must be 
carried to condense the steam. This quantity 
would, of course, be insufficient for any but the light 
trains—about 120 tons—which it was proposed 
should be run. Sir Edward Watkin held that 
250 trains might be run every twenty-four hours. 
Sir John Hawkshaw thought forty-eight would be 
about the maximum. The difficulties were, it will 
be seen, all due to the use of steam locomotives. 
In the present day electricity gets over the 
trouble. A most suggestive passage is the follow- 





ing taken from a paper read by Mr. J. Clarke 
Hawkshaw before the British iation in 
September, 1882 :—“ One of the requirements to be 
filled by the tunnel is that it shall be so designed 
that it can be worked by ordinary locomotives. A 
machine may be invented which will be capable of 
carrying on the traffic economically and expediti- 
ously through a tunnel such as the Channel Tunnel 
but no machine is known or has been tried up tn 
the present time that is capable of doing the work 
so economically or so conveniently as the ordinary 
locomotive. Until such has been tried and proved 
equal to the work it would not be prudent to spend 
some millions of money in making a tunnel which 
could not be worked by the ordinary means.” To 
work twenty miles of tunnel by electricity in the 
present day is easy enough; what the cost would 
be is quite another matter. In any case, the lapse 
of twenty-four years has sufficed to provide just the 
machine which Mr. Hawkshaw wanted. But 
experience with “ Tubes” in London goes to show 
that the travelling public are probably much more 
exacting in the present day than they were twenty. 
four years ago; and even with electric trains the 
ventilation of the tunnel continues to represent a 
serious problem, albeit nothing like so serious as it 
would be with steam locomotives. 

On a very important point there was no unanimity 
of opinion among the witnesses. They could not 
agree about the dividend-earning power of the rail way, 
Sir John Hawkshaw allowed before the Committee 
only 40 per cent. of the gross earnings for working 
expenses. Even at that time the working expenses 
of the railways of the United Kingdom always 
exceeded 50 per cent. They are new much higher. 
Again, Sir Edward Watkin held. that the tunnel 
might be made for about £4,000,000. Sir John 
Hawkshaw took the cost at £8,000,000. He 
thought that 2,000,000 passengers would be carried 
through the tunnel each year at 6s. per head, and 
1,200,000 tons of goods. That would produce a 
revenue of £900,000, which would pay 6} per cent. 
on £8,000,000. Col. Yolland, of the Board of Trade, 
was a most pessimistic-witness. He held that six 
hours out of every twenty-four would be required 
to keep the line in order. For twelve or fourteen 
hours passenger trains might be run at the rate of 
one per hour, and the remainder of the time should 
be devoted to goods traffic. It must be borne in 
mind that all the witnesses examined were picked 
men of great experience; but, as we read their 
evidence, we see that the Channel Tunnel problem 
was too much for them. In point of fact, 
whatever they might believe, they knew nothing 
about it. 

On one. point the views of the modern advocates 
of the tunnel have expanded. We learn from the 
chairman of the present company that Messrs, 
Douglas Fox and Partners, Mr. Francis Brady, and 
M. Sartiaux, of the Chemin de Fer du Nord, all 
hold that the cost of construction should not exceed 
£16,000,000, or just twice Sir John Hawkshaw’s 
price. This estimate is, no doubt, based on the 
assumption that no faults will be met with, and that 
comparatively little pumping will be done. Most 
civil engineers who are not personally interested in 
the scheme will, we think, join with us in saying 
that estimates concerning the unknown based on 
experience with the known depend for their accuracy 
on uncontrollable conditions. The cost of excavat- 
ing in hard chalk is very well understood. The 
price that must be paid for leading spoil 10 miles 
and getting rid of it can be got at with a fair 
approximation to the truth. But no man living can 
fix the price that would have to be paid if a serious 
fault in the bed of the channel was encountered. 

Of the earning powers of the tunnel it would be 
waste of time, perhaps, to speak. It is highly 
probable that the whole tunnel would have to be 
regarded as a block section; that is to say, there 
must be only one train in it atatime. This, of 
course, limits the number of trains to forty-eight 
per day—allowing each trip to occupy half an hour 
—of which not more than thirty would be passenger 
trains; and it is assumed that the repairs of the 
tunnel and road would go on continuously. It 
may be taken for granted that the tunnel would 
carry for a time all the passengers and mer- 
chandise likely to offer themselves for transport. 
It may be worth while, however, to revive a pro- 
position which we advancrd in our issue for April 
6th, 1883. If a first Channel Tunnel proved a 
considerable financial success, is it not more than 

robable that a second or even a third tuonel would 
constructed? The effect on the financial position 
of the first tunnel may be imagined. 


Direct Current Electric Transmission. 


A paper’ read before the Institution of Electrical 
Engineers on the 7th inst. by Mr. J. 8S. Highfield 
discussed the question of direct current transmis- 
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sion of energy on the series system. The system 
of M. Thury, of Geneva, is the only long-distance 
direct current transmission which has been elabo- 
rated to a workable extent. Our readers will 
remember that it was described in our issues of 
November 14th and 28th, 1902. Much has, how- 
ever, been accomplished since that period. The 
actual plant then referred to was that which sup- 
plies electricity to. Lausanne from St. Maurice. in 
tho Rhone Valley through aline which, with branches, 
has a total length of circuit of 69:6 miles. In 
this case the line voltage at full load was to be 
97,000, the constant current 150 ampéres, and the 
transmission by overhead wires. Last year another 
example of this system was put to work between 
Moutiers and Lyons. Here the total length of 
circuit is 223-7 miles, the line voltage 57,600, the 
constant current 75 ampéres~-later on to be 
increased to 150—and the transmission line is partly 
underground cable. At St. Maurice each generat- 
ing unit had a maximum electromotive force of 
2250; the Moutiers-Lyons generating units each 
work up to 7200 volts; in fact, there are only four 
double units to work this plant. A point brought out 
in the paper was that insulators and insulating ma- 
terial will stand much higher voltage with direct 
than with alternating currents. Roughly speaking, 
it requires twice the voltage with the former 
that it does with the latter to break down a given 
insulation. From this it is argued that, since 
60,000 volts is used successfully between the wires 
of a three-phase system—or, say, 40,000 volts above 
earth—it would be equally possible to transmit 
power with direct current on a three-wire system— 
the centre wire being earthed—at a pressure of 
80,000 volts above earth, or with 160,000 volts 
between wires. There appears to be no adequate 
reason why such a voltage should not be worked. 
The trouble would not be in the line, but in the 
generating station. However, each year obstacles 
are surmounted, the voltage capable of being success- 
fully generated by a single unit increases, and the 
number of machines necessary to be put in series 
to obtain a given voltage becomes less and less as 
time goes on. Moreover, the switching arrange- 
ments required on a series system are relatively 
much less complex than are those on an alternating 
circuit. Further than this, if we take Mr. High- 
field’s figures, we find that, owing to the higher 
pressures which it is possible to use with direct 
current, though the cost of the generating station 
for the latter may be higher than that for an alter- 
nating current station, the cost of the line will be 
less, and the total prime cost will be in favour of 
the direct current system. Under these circum- 
stances it is not hard to predict a future for the 
direct constant current system. We can do this 
with all the greater confidence because we have 
seen personally the ease with which the Thury 
plant is worked. 


Patent Law Reform. 


On Tuesday evening Mr. Lloyd-George redeemed 
his promise to the deputation from the Associated 
Chambers of Commerce which waited upon him 
several months ago, and introduced a Bill dealing 
with the reform of the British Patent Law. 
It is a wide measure, covering several details, 
but its principal object is, we believe, to re- 
move the anomalous conditions under which our 
laws, by protecting foreign manufactures, act to the 
detriment of British trade. The means by which 
it is proposed to reach this very desirable end are 
threefold. In the first place, the procedure to be 
followed when a compulsory licence is sought is to 
be simplified. It is admitted that the present law 
is, on account of its expense and complication, prac- 
tically a dead letter. The principal feature of the 
new method is the appointment of a judge specially 
trained in Patent Law who would hear all such 
applications. In the second place, the foreign master 
patent—a patent in vague terms covers all possible 
combinations, particularly chemical, of which the in- 
genuity of man can think, and which is employed to 
annul the patent of any inventor who independently 
discovers one of the combinations—is to be checked 
by giving the Patent-office the power of demanding 
the disposition of samples. Finally, it is proposed 
to remove the right to lease patents. The offence 
in this case is that the owner of a patent refuses to 
grant a licence to use the patented machine, except 
under the stipulation that no other machine will be 
used for a term of years. This arrangement acts, 
it is urged, in restraint of trade, since a manufac- 
turer is obliged to continue to use old-fashioned 
machinery, even when improved designs are avail- 
able. The Bill, of which the full text will be found 
in another issue, was introduced under the ten 
minutes’ rule, and was not discussed, but was read 
a first time. It is not so simple a measure as we 
would like to have seen, but it opens the way to a 





full discussion, and being brought in by a member 

of the Government will attract the attention the 

greet importance of the subject to the welfare of 
e country demands. 








THY INSTITUTION OF MECHANICAL 
; ENGINEERS. 


THERE was an excellent attendance last Friday evening 
at the general meeting of the Institution of Mechanica] 
Engineers to hear Mr. Worby Beaumont’s paper on 
“ Petrol Motor Omnibuses.” The chair was taken by the 
president, Mr. T. Hurry Riches. The minutes of the 
previous’ meeting having been read and confirmed, and 
the names of ninety-nine new members announced, the 


president called upon Mr. Beaumont to read his paper, 
an abstract of which we give on page 299. The discus- 
cussion was opened by Mr. Campbell Swinton. He 


thought that Mr. Beaumont had rather underestimated 
the number of passengers carried by these vehicles when 
he put them at 185,000,000. He had gone very carefully 
into the data obtainable, and was convinced that it was 
more nearly 200,000,000 passengers per year. With 
regard to cost, he remarked that even assuming there 
were only 800 motor omnibuses running—and this he 
doubted—the cost of these, including the garages and 
other initial expenses, could be put at £1,000,000. A 
comparis6én was then made with the London County 
Council trams. These, it was said, had cost £5,000,000, 
and according to the figures given by Mr. M’Kinnon 
Wood, they carried 180,000,000 passengers per year. It 
was therefore obvious that the motor omnibus, which 
only cost one-fifth as much as the trams, were carrying more 
passengers. The London County Council, or, to be more 
accurate, the late members of that body, had intended to 
spend another £5,000,000, and he, the speaker, suggested 
that this expenditure was unnecessary, and that some of 
the money should be expended on the improvements of 
the roads. He did not think that the author had been 
quite fair to the omnibus officials. He appeared to think 
that the one thought of the directors was mileage. This 
was not so, and the statement implying this was not 
fair. The directors had and were spending considerable 
sums of money in trying to prevent excessive speeds on 
the roads by placing inspectors at various points on the 
route. . 

Dealing with:Mx. Beaumont’s figures relating to the 
cost of running motor omnibuses, the speaker thought 
that if they applied to London they were too low, and if 
to the country they were too high. He was unable to 
give the actual figures for running omnibuses in London 
owing to the keen competition which existed, but he gave 
the cost of last year’s working of twelve motor omnibuses 
in Bath which were run in connection with the Bath tram- 
ways. Sixofthe twelve care were in their second year. The 
prices given were in pence per mile and were as follows :— 
Petrol, 1°55; grease, 0°26; tires, 2°0; drivers and con- 
ductors, 1°77; tickets, 0°07; attendance on the omni- 
buses, 0°47; attendance at garage, 0°18; engine and 
chassis repairs, 1°21; bodies, 0°06; buildings, 0°06; 
sundries, 0°17; rents, rates, and insurance, 0°67; and 
salaries, 0°07. This gave a total of 8°56d. per omnibus 
mile. In the previous year the figures were slightly less, 
being 7°93. However, in these figures two items had 
not been included, 7.e., depreciation and general manage- 
ment. The former, because any figures could be taken; 
20 per cent. might be taken, as suggested by the author, 
or even 30 per cent. With regard to the management, 
this item was extremely small, and as the omnibuses were 
run in connection with the tramways, as already stated, 
the management expenses would have had to be paid 
anyhow. Adding Mr. Beaumont’s figures for depreciation 
and management to the figures given, the then 
amounts to a little more than stated by the author. One 
reason given for the greater cost of running in London 
was the continuous starting and stopping, not only for 
picking up passengers, but also for the traffic. 

The next speaker, Colonel Crompton, observed that the 
paper was one containing many valuable points, and of 
extreme interest. He differed from the author in some 
of his statements. Mr. Beaumont, in common with 
others, made a hero of Daimler. He did not think it 
was right to say that Daimler was the first to reduce the 
weight of prime.movers. He pointed out that it was our 
engineer Willans to whom that honour was due. It was 
Daimler who-had introduced the difficulty which to some 
extent had retarded the progress of these light engines, 
namely, the very high speeds adopted. Colonel Crompton 
disputed the previous speaker’s figures for depreciation, 
which he thought were not at all representative of the 
true state of affairs at present. They were much too 
low. He asked the author why he had said so little about 
the best way of getting over the difficulty of changing 
gears. He was of opinion that there must be some 
happy medium between very slow running engines 
and the high speeds now adopted. Why could not 
larger cylinders and lower piston speeds and less 
gear reduction be adopted to get quick acceleration? 
He remembered asking the author this question some 
time ago, and was told that the method was uneconomi- 
cal. This, however, he did not think was a satisfactory 
answer, because he thought that the slightly less economy 
would surely be more than counterbalanced by the saving 
in the depreéiation of the gear box. With regard to the 
side chain drives, Colonel Crompton aptly called them 
wet grinding machines. He knew they could not be 
properly protected in the space available, but at least a 
shield ought to be put in to prevent grit from being 
thrown upon them by the wheels. As at present worked, 
it was impossible to prevent wear, and, consequently, the 
chains became noisy. Referring to the author’s 
comments on speed, he thought that the poru- 
larity of the motor omnibus was due to the high 
speed. He however did not think that the average 
was more than 10 miles an hour. An engine capable of 





maintaining a high average was what was really required, 
and the only way to do this was to have a slow-running 
engine and quick acceleration. Finally the speaker asked 
Mr. Beaumort what he thought of the tire question. 
Personally, he was of opinion that some sort of seg- 
mental tire would eventually be adopted. At present 
when a tire went in one place there was no real method 
of repairing it, not even by vuleanising. He remarked 
that the garages he had been in were a perfect scandal. 
Oil all over the floor and the omnibuses standing in it. 
He could not believe that the directors knew what a 
deleterious effect oil had upon rubber, or they would 
never allow their garages to remain in the filthy condition 
he always saw them in. 

Referring to Colonel Crompton’s remarks about Willans, 
Mr. Mark Robinson stated that the real cause of 
lightness in that engine was the higher pressure used. 
In a 100 horse-power engine the piston speed was 450ft. 
per minute. It was the high mean pressures in internal 
combustion engines that made them a link with the 
Willans steam engine. 

Mr. French did not agree with the author’s remarks 
about single-deck omnibus. For counfry services these 
were preferable to the double-deck type. The speaker 
then read a specification of the Ryknield 40 horse-power 
motor omnibus. 

In the course of his remarks Mr. Mackenzie stated that 
the number of motor omnibuses now licensed in London 
was 894, but no doubt at the’ time the paper was 
written the author’s figures were quite correct. Of these, 
according to the author, five-sixths had been built 
abroad. The real figures were 346 made in Germany, 
204 in France, and 344 in this country. Thus it 
would be seen that Germany had only supplied two more 
than this country had done, but French and German 
cars together were in excess of those built here. He 
denied that the empty houses in the West End—and 
here he particularly mentioned Onslow-square—were 
due to motor omnibuses. He had gone to some 
trouble to find out the true facts of the case, 
and had discovered that these houses were empty 
some time before the motor omnibuses ran through 
the district, and would probably be empty after they had 
finished running. He said little about police restrictions, 
but did refer to the very stringent regulations regarding 
the design of the bodies, saying that these were made by 
the Metropolitan Police because it was the only thing they 
knew anything about at that time. Had a free hand been 
given, a larger number of passengers could have been 
carried with the same weight of chassis. He did not 
agree with the author that no definite conclusion as to 
the commercial success or otherwise of the siugle- 
deck motor omnibuses in London could be made. 
These omnibuses were the real pioneers. They could 
charge a reasonable fare, had no competitors, and it was 
not till the competition did come that they were with- 
drawn from the streets, and then only when double- 
decked omnibuses competed. The author in the paper 
had stated that nearly all multiple disc clutches were 
now being made with flat annular discs. This he dis- 
puted, and gave figures which he had obtained relative 
to the omnibuses in London. He had found that out 
of the 894 omnibuses in use 725 had leather-faced 
clutches; 118 single plate clutches; four had Hele- 
Shaw clutches; one a clutch of the internal ex- 
panding type; there were no multiple plate discs, 
and the remaining omnibuses were steam vehicles. 
These figures did not support the author’s statement 
relative to the increasing use of multiple dise friction 
clutches. With regard to the author’s statement, 
when discussing the subject of gear boxes, that judg- 
ment can only be pronounced as to the sufficiency of 
the dimensions after careful considerations of the nature 
of the materials employed and the stresses to be resisted, 
the speaker was of opinion that the better test was actual 
experience on the road. The stresses, &c., likely to -be 
encountered were not the only consideration. The 
moulding was an extremely important point, and the 
strength of the gear box largely depended on proper treat- 
ment in the moulder’s hand. Mr. Mackenzie finally 
touched upon Mr. Beaumont’s figures relating to 
cost. He thought that for modern omnibuses the author 
was wrong in some of his figures, but was almost right 
on the whole. He quoted figures obtained from a 
large omnibus company in London which apparently 
agreed with those given by the author, with the 
exception that the cost of tires was given at 2d. 
per mile, and the renewals and repairs at 2d. Mr. 
Remmington, of the Wolseley Company, referred to 
acceleration on top speed of 40 horse-power omnibuses. 
He appeared to be in agreement with Mr. French, that 
such omnibuses would not have to change their gears. so 
frequently, and with regard to this he stated that he 
had recently been studying petrol-electric omnibuses. 
These appeared to possess two distinct advantages—rapid 
acceleration and easy control in traffic. At the same 
time the wear and tear of the gear boxes were dispensed 
with, and the engines were not overstressed. He thought 
there was a future for this type of vehicle, for examples 
of which he referred the members to the Olympia 
Exhibition. 

Professor Archibald Barr referred to Colonel Cromp- 
ton’s remarks relating to high-speed engines, and stated 
that the limit to the speed of an engine was not its number 
of revolutions per minute, but the piston speed. He 
showed that the power of an engine varied as the squares 
of the dimensions, whilst the weight varied as the cube. 
It followed therefore, he said, that the smaller an engine 
was constructed the lighter it was made per horse-power, 
and the principal reason for the lightness of the petrol 
engine was that the power had been distributed among 
a number of cylinders. He regretted the absence of 
more details regarding the author’s experience with 
clutches. 

The last speaker, Dr. Hele-Shaw, was surprised to read 
Mr. Beaumont’s statement that nearly all multiple disc 
clutches are now being made with flat steel annular discs, 
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and referred the author to the large number of corrugated 
disc clutches in use in Paris. The meeting then ad- 
journed till Friday, April 12th, aud it was announced that 
the next ordinary general meeting would be held on 
April 25th. 








LAUNCH OF H.M.S. INDOMITABLE. 


On Saturday, 16th inst., his Majesty’s ship Indomitable 
was successfully launched into the Clyde by the Fair- 
field Shipbuilding and Engineering Company, Limited, 
Govan. 
past two o’clock, but the tide proving especially good, 
it was found expedient and advisable to float the vessel 
a little before the pre-arranged time, and in this way a 
goodly proportion of the intending spectators were dis- 
appointed in not witnessing the actual send-off. The 


religious service usual at the launch of vessels for the | 


British Navy was conducted on the special platform at 
the bow of the ship by the Rev. Rodger S. Kirkpatrick, 
minister of Govan Parish, and at four minutes past two 
o’clock the Marchioness of Breadalbane, who had been 
requested by the Admiralty to perform the ceremony of 
naming and releasing the vessel, cut, with an ornamental 
hatchet, the cord which controlled the arrangements of 
release. The customary bottle of wine was smashed 
against the ram—a feature which, as will be seen from 
our illustration, is much less pronounced than in older 
types of warships—and a moment later the vessel began 
to move down the ways. From the first movement until 
the hull became age voy waterborne the time occupied 
was 1 min. 20sec. The tugs in attendance smartly took 
the Indomitable in charge, and she was soon berthed in 
the company’s fitting-out basin. 


On account of the Admiralty having made strict stipu- | 
lations to that effect, no official description of this | 
latest and mightiest of British cruisers has been fur- | 


nished by the Fairfield Company. So faithfully has 


this desire for secrecy been regarded that amongst the | 


workmen, and, indeed, all interested in naval matters on 
the Clyde as well as over a wider area, the Indomitable 
has come to be spoken of as “the mystery ship.” The 


class of which she is a unit has excited world-wide | 


interest, and although the details of design have not been 
officially disclosed, the principal particulars are not un- 
known to those weil informed on naval subjects. With 
due reservation, what follows regarding the Fairfield 


cruiser and her two sister ships—the Inflexible, on the | 
stocks at Clydebank, to be Jaunched on the 30th inst., and | 


the Invincible, being built at Elswick, to be launched on 
April 18th—may be taken as in the main correct. 


The dimensions, power, and speed, &c., of the threc | 


ships, which are identical in design, are :—Length, 530ft. ; 
breadth, 78ft. 6in.; draught, 26ft.; weight of hull, 9660 
tons ; displacement, 17,250 tons; indicated horse-power, 
41,000; speed, 25 knots; coal capacity at load draught, 
1000 tons. The vessels have a complete broadside 
armour from bow to stern, the maximum thickness 
being Tin., tapering to 4in. at each end. The armour 
extends from under the water-line to near the 
upper deck. In respect of protection, therefore, the 
Indomitable and her consorts are, perhaps, superior to 
previous vessels, just as they are certainly superior to 
their predecessors in gun power. Indeed, this new class 
of cruiser might, almost under any condition, tackle 
heavy. battleships. Their length is 30ft. greater than 
that of any preceding British cruiser, and the displace- 
ment tonnage is 2650 tons more than that of any hitherto 


The launch was to have taken place at a quarter | 





which has recently been put through all her trials with 
conspicuous success, is 480ft. long as against the Indomi- 
table’s 580ft., has 13,550 tons displacement as compared 
with the 17,250 tons, and 23,500 indicated horse-power 
as compared with 41,000 indicated horse-power. The 
| designed speed of the Cochrane was 23 knots as compared 
with the 25 knots of the Indomitable. The machinery 
of the three vessels is of the Parsons steam turbine 
type, steam being supplied from water-tube boilers, some 
of the vessels having the Yarrow boiler, and others the 
Babcock and Wilcox. Asin the case of the battleship 
Dreadnought, the new cruisers have four lines of shaft- 
ing, each carrying a three-bladed propeller of bronze. In 
the disposition of propellers, and in the design of the 
after run of the vessel, it was seen, from distant observa- 
tion of the vessel before her send-off, that considerable 
departure from conventional practice. has been made. 
The general impression conveyed was of effort and 
ingenuity having been exercised in diminishing needless 
excrescence and surface in the form of “ deadwood,” and 
leaving everything conducive to solid and undisturbed 
water in the region of the propellers; the rudder ap- 
parently being hung or supported on ‘a very light 
structural arrangement. On each of the two inner shafts 
there will be a cruising turbine, a low-pressure ahead and 
a low-pressure astern turbine, while on each of the outer 
shafts there will be a high-pressure astern turbine, as 
well, of course, as the forward turbine. For low 
powers the steam thus passes through three turbines 
before entering the condenser, and the range of expan- 
sion is suggested by the fact that the blades of the 
turbines vary in length from something less than lin. up 
to 16in. There is a longitudinal bulkhead dividing the 
port and starboard engine-rooms, in each of which there 
| are thus five turbines and a condenser. 

Even more than speed, the dominant feature of the 
The advance 
|in this respect over previous vessels of the kind is 
enormous. Compared, for example, with the first-class 
cruiser Cochrane, recently handed over by Fairfield, the 
Indomitable has over double the hitting energy. The 
| Cochrane has six 9°2in. and four 7°5in. guns, equal to a 
force of 161,470 foot-tons for one full broadside round. 
| In the Indomitable there are eight 12in. guns, equal to 


| Indomitable and her consorts is armament. 


| the enormous destructive power of 381,576 foot-tons for 

one broadside round. This forms a striking example of 
| the advance made within a period of two years in the 
| aggressive or defensive powers of a type of vessel in 
| which at first high speed was the distinctive quality 
aimed at. In the new vessels there is a corresponding 
| gain in bow and stern fire, as they can operate six 12in. 
guns ahead and six astern. 

The progress made with these ships has been 
very satisfactory. The keel of the Fairfield vessel 
| was laid on March Ist last year, and by the end of 
| this month she will have had spent upon her the sum of 

£1,470,375. The keel of the Barrow ship, the’ Inflexible, 
| was laid on February 5th last year, and hashad voted for 

progress with her construction up till the end of this 
month the sum of £1,421,479. The keel of the Invincible 

at Elswick was laid on April 2nd, and on her there will 
| have been spent up to the end of this month £1,417,782. 
| There is every prospect of allthe vessels being completed 
| for service fourteen or fifteen months hence, well within 
| the contract time of two years and three months. 
| At the luncheon which followed. the launch of the 


Indomitable, Sir William Pearce, in proposing “ H.M.S. 
| Indomitable,” said he was not permitted to give 
| the company any precise information about the cruiser 


built. The Fairfield-built cruiser Cochrane, for instance, just launched, but he hoped it ‘would not be considered 


that lack of such information was due to any di 

on his part. It was necessary, perhaps, for the goody 
the Navy and the good of the State that matters such : 
the details of the construction of our great cruisers should 
be kept absolutely private, and those who broke this rule 
had a very great responsibility to bear. The Indomitab} 
was the largest cruiser in the world. The lar bo 
cruiser in the world had followed the largest battle. 
ship in the world—the Dreadnought—the construction 
of the latter having been a very great achievement for 
the dockyards. It had been, in fact, an extraordin 
performance, but he had an idea that if private builders 
were given the facilities that had heen afforded the con. 
structors at Portsmouth—the materials all made read 
beforehand, = could assemble those materials oan 
launch the ship nearly as soon as Portsmouth Dockyard 
had done. There was a certain amount of disappoint. 
ment among private builders owing to the way the new 
construction had been placed. He thought it was a mis. 
take to place the whole of the new construction in the 
dockyards. Recent experience had shown that a certain 
proportion in the dockyards and a large proportion in 
private yore gave the best results, because it left the 
dockyards open for repairing and refitting. 

Rear-Admiral Bearcroft, in replying, first acknowledged 
on behalf of the Navy, the honour conferred on the ser. 
vice by the Marchioness of Breadalbane in naming the 
new ship. So far as he knew, the Indomitable was the 
first of her name, while she was also the first of a new 
and powerful class of warship. She and her two sister 
ships would be a most formidable addition to the ficet, 
The success of the Indomitable was, he thought, fairly 
well assured by the success of the ships which had 
previously been built by the Fairfield Company. 

Lord Balfour of Burleigh, in proposing “ The Fairfield 
Company,” said he believed that in keeping the details 
of such vessels as the Indomitable private the Admiralty 
were exercising a wise reticence. He rejoiced that the 
British Government, of whatever party it might be com- 
posed, took care to guard those secrets which were their 
property, and which should remain their property, and 
be applied only to the service of the Empire. Many of 
them would be glad if the burden of armaments could 
be diminished, but they were all equally determined that 
those should not be diminished one bit beyond the point 
where they kept the country safe from invasion. 

Mr. Alex. Gracie, engineering director of Fairfield, in 
replying, said it had always been the policy of the Fair- 
field Company to be in the forefront of marine construc- 
tion, both as shipbuilders and as engineers. The 
Indomitable was about the sixty-fifth vessel it had 
built or engined for the British Navy, and a comparison 
from the first to the last would show the great progress 
that had been made. Its endeavour had always been 
to produce vessels and machinery that would reflect 
credit on it and induce the Admiralty to entrust it 
with more work. 

His Excellency the Chinese Ambassador, speaking 
through an interpreter, made a short speech, expressing 
his thanks to the Fairfield Company for having invited 
him to be present, and his congratulations on the success- 
ful launch of the new cruiser. That was, he said, his 
first visit to Glasgow, and he had seen enough to enable 
him to realise its great prosperity, its great enterprise, 
and the greatness of its shipbuilding industry. He was 
impressed with the high importance of having a strong 
navy, and he hoped that in the near future they in China 
would also have an efficient navy, and that their friendly 
relations with Britain would long continue. 








THE INFLUENCE OF MACHINERY ON THE GUN 
POWER OF THE MODERN WARSHIP.* 
By Mr. James McKEcHNIE, Member. 


THE idea of this paper is to analyse the design of all machinery 
so far as it affects the fighting efficiency of the latest types of war- 
ships in order that there may be a free interchange of opinion 
between naval officers and constructive engineers. The influence 
of machinery on the gun power of the modern ship is :—(1) Direct 
so far as it relates to the supply{of ammunition to the gun, and to 
the training, elevating, loading, and firing of the gun; and (2) 
indirect, so far as it influences {the position of the guns on board 
ship—a matter of paryreges be erases en 

he latter part of the subject may take precedence as it raises 
important general questions which, although not perhaps germane 
to the title of this paper, cannot be altogether neglected. But it 
may be well to say at the outset that it is not proposed to deal 
with the speed of ships. The engineer is not called upon to settle 
the question of the tactical advantage of 21 knots as against 18 or 
19 knots, although it must be admitted that the increase in engine 
power necessary to give the higher speed involves more room in 
the ship, and thus may tend to affect the position of the guns. 

We are told, however, that the —_— is primarily to regard 
the ship as a floating battery, and that, in evolving the design, 
the offensive power is the first and paramount consideration. 
This may affect the length of the ship, apart altogether from speed 
considerations, in order to secure the most effective disposition of 
the guns in the longitudinal line. Accepting this view for the sake 
of argument, reagtace | that it involves a more or less arbitrary 
decision as to the length of the ship, s » protection, and endur- 
ance become secondary, but are still more or less competitive 
qualities. In such a vessel as the Dreadnought the direct reduc- 
tion in weight of propelling machinery for a decrease in speed from 
21 to 184 knots would be about 700 tons. This difference in 
weight might have permitted two more 12in. guns with their 
ammunition to be carried, if placed within the citadel for barbette 
protection. . 

MACHINERY INTERFERENCE WITH THE POSITION OF GUNS. 


But, as has been said, the point under consideration is not so 
much the tactical advantage of higher speed as the question of the 
space occupied by propelling machinery. This question is the 
more urgent in view of the decision to adopt only the largest 
calibre of gun for the primary armament in our ships. As this 
limits the number of guns for the weight allowed for ordnance, it 
becomes more necessary to make fuller use of the weapons by 
giving each the greatest possible arc of training, and to ensure the 
highest percentage of hits within a given time. In other words, 
if only large calibre guns are to be used, involving considerable 
weight for the machinery for manipulating them, every gun must 
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be so placed as to enable it to fire on either broadside, and at the 
same time to give the maximum of bow and stern fire. - 

It is the duty of the engineer to evolve arrangements that 
will meet the demands of others, as his claim alike on the dis- 
placement and on the available space in a warship is subservient 
to the dominant requirements of the ordnance officer. This 
raises the important question as to whether the adoption of 
jnternal combustion machinery would not effect such advantage 
from the point of view of fighting efficiency as to induce naval 
authorities to encourage the application of this prime mover. 

Interesting ae have already been read before the Institution 
on the possibilit t 
of torpedo boat destroyers.* They dealt with the problems con- 
nected with the engine only, and not with the effect on gun power. 
In this paper, however, it is proposed to deal more with the influ- 
ence of the adoption of such internal combustion engines on the 
gun arrangement of mo, Plans are given, showing the applica- 
tion of gas engines toa battleship, and of oil engines to a torpedo 
boat destroyer, and with these are correspondi drawings for 
similar types of ships of exactly the same size, but fit with 
steam hinery. e which has attended the applica- 
tion of the Parsons steam turbine, not only in battleships and 
cruisers, but especially in torpedo craft, suggests that the fullest 
advantage will be realised by the development of the same system 
using gas, or preferably oil, eo that steam boilers might be entirely 
dispensed with, and it would be peculiarly appropriate if this 
further advance should be initiated by the Hon. C. A, Parsons, 





y of applying oil or gas engines for the propulsion | 


as the producers, are jacketed with compressed air with which the 
gas escaping from the inner pipe passes to the producer or the 
engine. 

n important feature is that the engine may be worked either 
by gas or heavy oil, so that coal may be stored in the bunkers and 
oil in the double bottom. This gives a duplication which is always 
desirable. The change from gas tooil may be made almost instan- 
taneously, With oil the engine may be started when cold within 
a = minutes ; this would an important tactical advantage in 
warships, 

The compressor and producer plants are governed automati- 
cally, according to the consumption of the propelling engines. 





STEAM versus OIL ENGINES FOR TORPEDO Boat DESTROYERS, 


Fig. 1 illustrates a 30-knot torpedo boat destroyer with steam 
machinery, and Fig. 2 a vessel of identical dimensions and speed 
driven by engines using oil having a flashpoint of about 200 deg. 
Fah. An auxiliary oil engine would drive an electric generator 
to provide current for motors to operate steering and anchor gear, 
the bilge pumps, and other machinery on board. The steam- 
driven destroyer illustrated is one of many in the British service, 
and, in showing the adaptation of the internal combustion engine 
to a corresponding boat, it has been considered preferable to indi- 
cate the effect on gun fire rather than to utilise the economy in 
weight and space in reducing the size of the vessel or in increasing 
the speed. Instead of having only one 12-pounder ‘and five 
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compartments. The engines are purely for propelling the ship. 
The gas producers of the pressure type occupy the two centre 
compartments, In the forward compartments there are four sets 
of air compressors driven by gas engines. 

Heavy oil engines would be used for driving the electric gene- 
rators for lighting the ship, and for supplying current to motors 
for working the steering and anchor gear, the ship’s pumping 
machinery, &c. But this electric generating plant could be fitted 
in any position in the ship found most convenient. 

As of some interest, although not vital to the consideration of 
the influence of this machinery on the gun power of warships, the 
approximate weights of steam, gas, and oil machinery of a 16,000 
horse-power battleship are given in Table I. These figures would, 
of course, be subject to alteration when the details of design are 
made to meet specified conditions, 

A reference to the steam-driven battleship in Fig. 3 will show 
that this vessel was fitted with four 12in., four 10in., and twelve 
6in. guns—the most effective combination of ordnance in any war- 
ship up to 1905. In the new ship—Fig. 4—it has been found 
— without increasing the length or displacement, to intro- 

uce five pairs of 12in. guns, and to carry eighteen quick-firing 
guns of 4in. calibre for repelling torpedo attack. 

Reference to the plan of the machinery and magazine arrange- 
ments in Fig. 4 will establish the advantage of the gas system. 
Here we have each of the main magazines located immediately 
under the pair of guns which it is intended to serve. Moreover, 
there is communication between the various ammunition and shell 
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FIRST CLASS BATTLESHIP WITH INTERNAL COMBUSTION MACHINERY. 
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C.B., who deserves so much credit for the success of the steam | 
turbine, 


| vessels have two torpedo tubes. The quantity of ammunition— 


MARINE INTERNAL COMBUSTION ENGINES. 


Before referring to the designs of the ships with steam and | 
internal combustion engines, brief general reference may be made | 
to this type of prime mover. At the Vickers Works at Barrow- | 
in-Furness there have been constructed internal combustion 
marine engines of a power equivalent to about 40,000 indicated | 
horse-power, and for three or four years almost continuous | 
research work has been undertaken. The experiments have led 
to the adoption of a two-stroke cycle gas engine possessing satis- | 
factory features. This engine may be worked either by producer | 
gas, heavy oil, or compressed air. It may be made reversible as 
easily as the steam or compressed air engine. It is ible to use 
in conjunction with it pressure gas generators, which deliver their 
gas direct to the engines, as there is no necessity to pass it 
through a scrubber, or any other cleansing apparatus. There is 
thereby ensured the maximum of heat in the engine itself, since 
none of it is wasted in the process of cleansing. The cycle upon 
which the engine works renders it possible also to recover the 
heat of the exhaust gas and to utilise it in the engine, A gas 
pump is unnecessary, so that one of the chief objections to the 
two-stroke cycle engine is thereby eliminated. 

The compressed air plant may be located in any part of the ship. 
From it one main leads direct to the propelling engines and 
another to the pressure gas producers. The steam required for 
keeping down the temperature in the producer and for preventing 
the formation of clinker is generated in association with the com- 
pressed air. The possibility of poisonous gases exuding from the 
mains has been carefully considered, and the supply pipes, as well 








ou Transactions,” Inst. N.A., Vo.ume xlvi. page 140 “and page 151, 
and Volume xlviii. page 105. 





| of the steam-driven destroyer with full coal supply. The increase 


6-pounder guns, the oil-driven vessel is fitted with four quick- | 
firing guns of 4in. calibre, two 6-pounder quick-firing guns. Both 


the number of rounds per gun—has not been reduced although the 
guns carried are of greater calibre. A sufficient quantity of fuel 
has been allowed to give the oil-driven vessel, at the full speed of 
30 knots, a radius of action ‘six and a-half times greater than that 


in space for the accommodation of the crew will be appreciated by 
a glance at the plans, 

The absence of funnels and their fittings enables the guns to 
have a much wider arc of training. There is usually much smoke 
aud sometimes flames from the funnels of steam-driven destroyers, 
especially when running at full speed, and the absence of these in 
oil-driven craft would render them less liable to detection in war. 
Experience with six-cylinder oil engines at the Vickers Works 
shows that there will be less noise than with the reciprocating 
steam engine. 

The difference in weight due to the adoption of the oil engine 
might, of course, be utilised to reduce dimensions and displace- 
ment, the armament being the same. 





STEAM versus GAS-DRIVEN BATTLESHIPS. 


The drawings in Fig. 3 illustrate a battleship constructed at the 
Vickers Works at Barrow-in-Furness, and the illustrations in 
Fig. 4 show a design of a corresponding vessel fitted with the 
producer yas engines already described. The advantages alike in 
weight, space, and arrangement, resulting from the use of the 
gas machinery, have been utilised to improve the gun power. 

The gas machinery is divided into three groups accommodated 
in six compartments. The ship has four propeller shafts, each 
driven by a ten-cylinder vertical gas engine wo of the sets of 
engines are placed, each in the four and aft line, in each « f the aft 





rooms. This has the important advantage of enabling ammunition 
to be distributed throughout the ship with the greatest facility ail 
on one level. In the event of any turret being put out of action, 
the ammunition reserved for the guns in it could be used for other 
weapons, all being transported below the armoured deck. 


TABLE I.—Comparison of Weights, dc., 9, Steam, Gas, and Oil 
Machinery for 16,000 Horse-power Battleship. 





Steam | Gas | Oil 








engine. | engine. engine. 
1.H.P. available for propelling the } : 
Pn es eae 16,000 | 16,000 16,000 
Weight of mach‘nery, including | 
| 


usual auxiliaries, but not deck 





a eee 1585 tons * | 1105 tonst 750 tons ¢ 
1.H.P. per ton of machinery P 10-1 | 14-48 | 21-88 
Area occupied by machinery 

engines and boilers orproducers | 7250 sq. ft. | 58:0aq. ft. | 4110 sq. ft. 
Area perI.H.P. .. .. -. .. | -4588q. ft. | -366sq. ft. | -257 sq. ft. 
Fuel consumption in pounds per | 

I.H.P. per hour :— } 

At full power weaned 1-6Ib. 1-0 Ib. -6 Ib. 
At about } full power.. 1-66 Ib. 1-15 Ib. 75 Ib, 





* Includes water in boilers. :: : 
+ Includes water in jackets, and piping, but not coal in producers. 
t Includes water in jackets and piping. 


The benefit derived from the abolition of boiler uptakes and 
funnels is still more marked. It enables the turrets to be so disposed 
without increasing the length of the ship as to admit of all the ten 
guns being fired on either broadside. This more fully realises the de- 
mand for ‘‘ all-round fire ” for all guns than is the case in any existing 
ship. It will thus he seen that the interna’ combustion engine ir.stal!a- 
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tion allows a much greater range in the gun distribution, and is 

more toa reasonable arrangement of magazines than is 

the case with steam machinery. Moreover, the temperature in the 

machinery roo is lower, and fewer difficulties are involved 

in the satisfactory heat isolation and ventilation of the adjacent 
ines. 

In comparing the designs it should be kept in mind that the 
object is to eliminate any other variant than machinery and gun 
power, although the actual weight of protective material has been 
increased. The second design, Fig. 4, is not put forward as repre- 

ting an ideal battleship. In producing a design it is, of course, 

y to give attention to other considerations than that of gun 

power. Thus, part of thesaving of weight and of space could be 

utilised for decreasing the size of the ship, while maintaining the 

same armament and protection asin the steam-driven battleship. 

Or the weight saved might be used for increasing speed by fitting 

more powerful machinery, although in this ticular case an 

increased speed would be more economically realised in association 
with increased length of bull. 

The design, however, clearly shows that greater gun power, and 
a faller utilisation of such offensive power, is possible with the 
internal combustion engine. The machinery is at a lower level in 
the ship, and is consequently better protected. As the power per 
unit of weight of fuel consumed is greater, the radius of action for 
the same all in displ t would be greater. 
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THE Direct INFLUENCE OF MACHINERY ON GUN POWER. 


The second part of the subject, the direct influence of machinery 
on gun power, has reference to the mechanism required for loading, 
training, elevating, and firing the gun. Here thereis less specu- 
lation, but the problems involved and the possibility of differences 
of opinion make it équally important to have an informing discus- 
sion. There should be agreement as to the requirements of the 
ordnance machinery, but there may not be the same unanimity as 
to the means adopted to meet the conditions. Rapidity in hitting 
and wide radius, alike in training and elevation, are the principal 
conditions to be met. The attainment of these call for extreme 
precision in movement and control, wide ranges in speed, and 
absolwte reliability in all respects of gun mountings. 

This questien. of reliability must be considered, not only with 
reference,to the ible breakage of parts in action, but also with 
regard to the choice and design of the prime mover and the 
mechanism embraced in the comprehensive term ‘* gun mountings.” 
The highest class of matgrial available must be used. In Table Il. 
there is noted the tensile s:rength of various materials used for 
gun-mounting machinery and the advance in recent years. 
Methods of manufacturé must be adopted to ensure accuracy of 
gauge and template work, and generally a high quality in the 
resulting products. 


TaBLE Il.—Showing Increase in Recent Years in Tensile Strengths 
for Gun Mounting Materials. 
Plites and angles for gun slides from 27-30 to 35 40 tons per square 
inch. 


Steel forgings (ordinary) from 28 to 80-35 tons per square inch. 

Steel forgings (high tensile), from 32 to 35-40 tons per square inch. 
All the smaller forgings on the oscillating portion of mounting 
which formerly were made of steel having a strength of 28 tons 
per square inch, ars n w made of this high tensile material. 

High strength bronzes from 80 to 34 tons per square inch, and 40 
tons per square inch for special purposes. 

These points, however important, need only be thus hinted at. 
Of greater interest are the means adopted for ensuring precision 
and wide variation in the rate of speed in training and elevating. 
The importance of these will be realised when it is remembered 
that at five miles’ range a change in the target of 100 yards means 
a difference in the position of the muzzle of the gun of only 
about 0-6in. in the vertical line, or about 40 min. in the are of 
training. 

The progress in accuracy and precision of control is indicated by 
the fact that the mass of 500 tons represented in a modern mount- 
ing for two 12in. calibre guns caa be trained at one motion of the 
vaive lever through a distance corresponding to the smallest 
perceptible movement of the target observed through a telescopic 
sight, 


INCREASED GUN POWER AND HIGHEST STRESSES IN MECHANISM. 


At the same time, there has been advance in meeting more severe 
conditions per unit of weight. The naval architect is here, as 
always, seeking for economy in his displacement tonnage, while 
the gunnery officers are demanding higher energy from guns of the 
same calibre. The advance in the power of the gun does not 
directly come within the scope of this paper, excepting only as it 
affects the operating machinery. The higher muzzle energy affects 
the design of gun mountings more than may at first sight appear. 
The calibre and the weight of the projectile may remain constant ; 
but, as the powder charges are increased and the muzzle energy is 
augmented, the stresses due to recoil are immensely intensified, 
especially when the length allowed for taking up recoil is constant. 
Table III. shows the advance in power of the gun of 12in. calibre 
in twenty years. The muzzle energy per ton of gun in that period 
has practically doubled. 


TaBe III.—Ballistcs of 12in. Breech-loading Guns. 
Compiled from successive volumes of Brassey's Naval Annual. 





| 1886. | 1801. | 1896. | 1901. | 1906. 


45 tons 


Year. 








46 tons | 50 tons | 58 tons 


} 


Weight .. .. ..| 45 tons. | 
Length of bore, 
including chain- 
ber, in calibres ..| 
Weight of charge .. 


40 
211 1b. 
Cor.t 
850 Ib. 
2,481 f.s. 
36,290f.t 


726 f.t. 


25-13 | 
295 Ib. | 
P.B.* Cor.+ 
714Ib. | 714Ib. 850 Ib. 
1,910f.s | 1,910 fs. | 2,400 f.s. 
. | 18,060 f.t. | 18,060 f.t. |33,940 f.t. 


35-43 
167 Ib. 


25-13 | 
295 Ib. | 
P.B* | 


45 
$25 Ib. 
Mod. cor. 
850 Ib. 
2,900 f.s. 


Weight of projectile 
. 47,697 £.t. 


Muzzle velocity 
Muzzle energy ‘ 
Muzzle energy pei | | 
tonof gun .. ..| 420-1f.t. | 420-1f.t.| 738 ft. 
Perforation of | | 
wrought iron at) 
muzzle .. .. «. 


822 f.t. 
| 


22-5in. | 38-5in. | 39-7in. | 5lin. 








22-5in. | 





* P.B. = Prismatic brown. + Cor. = Cordite. 
t Mod. cor. = Modified cordite. 

Heavier carriages, slides, recoil, and run out and in cylinders are 
thus necessary. Again, the more powerful gun, being longer, 
requires a larger turret, larger turntables, and larger barbettes. 
The class of powder adopted also influences weight ; the compounds 
now used increases the stresses, »s compared with those of only a 
few years azo. Reference will be made later, when the mechanism 
is being described, to the pressures developed in recoil cylinders. 


(To be continued.) 








SAFE SUBMARINE VESSELS AND THE FUTURE 
OF THE ART." 
By Srwon Lake, Member. 

THE United States Government, in 1893, when contemplating 
entering the field of ‘‘ submarine” experiment, set up a certain 
standard of requirements which inventors of submarines were 
invited to try and meet. These requirements were placed in the 
following order :—(1) Safety ; (2) facility and certainty of action 
when submerged ; (3) speed when running on the surface; (4) 
speed when submerged ; (5) endurance, both submerged and on the 





* Institution of Naval Architects, 


surface ; (6) offensive power; (7) stability ; (8) visibility of object 
to be attacked. 

That the Board was doubtful that these requirements would be 
met in their entirety was shown in their recommendation which 
read :—‘‘ Bidders are at liberty to modify their pro Is ‘as they 
may think proper in any of the qualities mentioned a always 
excepting qualities of workmanship and materials used in the con- 
struction of the hull, engines, power generators, and other 
mechanism. As the department does not define the means by 
which results ought to be attained, it will accept no responsibility 
as to the efficiency of the methods proposed to o used.” 

At this time France was the only other country giving official 
encouragement to the development of the submarine as a weapon 
of defence, and from the discouraging results attained by their 
Gymnote, a boat of the diving type, there was little to encourage 
other Governments to venture into this field of naval warfare. 

Mr. Nordenfelt had built several submarines in England which 











Lye. Taal 


Fig. 1 


failed to meet with the success that might have been attained had 


he provided greater stability in his craft. That he recognised that | 


the cause of failure in his boats was, principally, this lack of 
stability is shown by his statements to the effect that -ubmarine 
navigation would never be successfully accomplished until boats 
were built capable of navigating on a level keel. He said, before 


the Royal United Service Institution :—‘* As regards the method of | 
descending by steering downward, I need only point out the great | 
risk of allowing an object 100ft. long and of great weight to pro- | 
ceed in the downward direction, even at a small angle, as the | 


impetus gained would very easily carry it beyond safe depth so 
quickly that they might not have time to check it. 
position I have found to be a sine gud non for a submarine boat, 
and I have already shown the great risk in allowing the boat to 
descend at an inclination.” 

The conclusions drawn by Mr. Nordenfelt after his experiments, 
and the requirements prescribed by the United States Navy 


Department in 1893, have been my guiding principles during the | 


it thirteen years of practical effort to successfully solve the pro- 
lems of submarine navigation, and so vital do I deem these 
principles that I think they should be kept constantly in mind by 
every designer of submarines. 
The many accidents of the past few years might have been 
avoided, had-the designers of submarines recognised the importance 
of these fund tal requir ts. Safety should head ‘the list, 





The horizontal | 


da and. difficulties met with during my early experim 
and how they have been gradually overcome ta the deren . 
ment of improved types.. . 

‘* Necessity is the mother of invention,” and a brief history of 
the development of the type of vessel herein described bears ‘out 
this old adage. It is unfortunate, from a general engineering point 
of view, that business reasons and the fear of being copied hem 
prevented a full disclosure of the dangers incident to subm ‘rine 
navigation, as well as the means that have been successfully taken 
to combat them. Expensive experiments have made it unwise to 
disclose discovered facts, and thus put in the hands of every com. 
petitor results that could not always be thorouvhly protected by 
patent rights. This policy of secrecy has led to numeroug 
disasters, resulting, in too many cases, in the loss of life. 
human failing to keep secret any particular source of pecnniary 
benefit so long as the output can be selfishly enjoyed. There ig 
some justification for this when knowledge so purchased has been 
won at the risk of life, and, perhaps, at the expense of the lifeting 
savings of those who have made the venture possible. Especially 
is this seeming selfishness pardonable when the whole human race 
may ultimately benefit, as will be further explained in the section 
of this paper dealing with the future of the art. 

There are official records of twenty-four accidents to submaring 
vessels, seven of which have been attended with fatal results-1]7 
lives having been lost. A list of these accidents will be found at 
the end of this paper. (See Appendix.) Had some of my earlier 
experiences, and probably those of others early in the field, heen 
made public, it is not unlikely that a number of these fatal mishaps 
might have been avoided through the warnings of practical 
ex perience. 

It is my purpose to mention a few of these personal experiences 
the dangers encountered and the means eventually taken to over. 
come them ; and the appeal is here made to all other submarine 
| boat designers to do the same in the cause of humanity. Means 

taken to prevent loss of life during the training of crews in peace- 
ful manceuvres cannot possibly do any harm to the causs of the 
submarine. The knowledge that certain dangers have been met 
| and overcome will serve in the end on y to advance the status of 
| this most modern type of fighting craft, and hasten its universal 
| adoption. E 
In looking over the list of accidents, it is plain that the greatest 
| number of lives have been sacrificed by reason of four causes, and, 
taking these in the order of their fatal responsibility, we have, 
| first, lack of longitudinal stability ; secondly, carelessness ; thirdly, 
explosions ; and fourthly, collisions. As asphyxiation has come 
| very near to producing fatalities in several instances, it may be 
considered as the fifth cause. 
| My first experience was with a small wooden craft, l4ft. in 
| length. built in 1894, and named Argonaut, jun.—Fig. 1. It was 
| a crude, cottin-shaped vessel, or box, designed simply to demon- 
strate the practicability of navigating on the waterbed and through 
| the open door of a diving compartment, permitting operations on 
the bottom without recourse to diving dress or risk of water enter- 
| ing the boat through that opening. The craft was propelled by 
| hand power, which concious wheels resting with sufficient 
| weight upon the waterbed, to give the necessary tractive force 
| when submerged. The practicability of navigating on the bottom 
and of opening a door for the purpose of conducting mining opera- 
tions, &c., together with the hydroplanes, were the features most 
questioned in connection with my plans for a submarine torpedo 
| boat submitted to the United States Government in 1893, the 
| design of which is herewith appended—Fig. 2. 

After having been submerged in the Argonaut, jun.—Fig. 1—on 
one occasion for over two hours, it was discovered that so much 
water had leaked into the water-ballast compartments that the 
boat would not rise when the anchor weights were released—this 
being the usual method of reaching the surface for temporary 
| observation. The hand pump was consequently started to exhaust 
the water ballast. The pump, however, was a second-hand one— 
we were down at a greater depth than that previously reached— 
and at the first stroke the nuts which held the piston to the piston- 
rod stripped, and the pump was useless, The water at this time 
was penetrating even more rapidly, owing to the fact that the 
caulking or kaw displaced, as was discovered later, by the 
swelling of the planking. Fortunately for us—there were three of 
| us in the boat at the time—a drop-keel of 600 lb. had been pro- 
vided which, when released, gave the vessel the buoyancy needful 
to bring her quickly to the surface. 

Another means of escape, had the drop-keel failed, would have 
| been through the diving compartmeut, as had been frequently 
| proved previously when in a submerged condition. That early 
- experience, however, has convinced me at least thut a drop-keel is 
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the water bed ; C 
DD, depth regulat 


from various causes in other parts of the boat ; G, 
facilitate pointing the vessel when at rest, so as to 
d which 


g her torpedo tubes to bear on the target 
ted automatically the depth regulating features; TT, torpedo tubes ; 


SIDE ELEVATION 
Fig. 2 


A, forward wheels for running on the bottom ; B, after bottom wheel which servei the purpose of steering the boat when running on 
C, propellers working in opposite directions, to maintain vessel on even keel when running submerged and in suspension ; 
vanes or hydroplanes for causing the boat to change depth while under way, and 
even keel; E E, supplemental submerging rudders, working in oppusite airections, designed to correct automatically any change of trim 
from an even keel ; F, a weight automatically moved forward or aft to provide a permanent correction of trim due to changes of weights 
= in revolving turret ; L, propeller fur causing the boat to turn on her own centre and to 


to accomplish the changes on an 


; M, conning tower ; N. telescoping smoke 





stack ; O, hinzed observing instrument; P, p 
WW, auchoring weights; X, emergency drop keel. 


as it gives confidence, and adds greatly to the efficiency of the 
crew; consequently better results are secared when navigating 
below the surface. 
Designers may differ as to the order of importance of the other 
uirements. From my experience I should place longitudinal 
stability as the second requirement in order of importance, rather 
than seventh—as given in the table of requirements previously 
referred to—because on it depends the reliability of the craft in a 
submerged condition. The greater the longitudinal stability, the 
greater the speed which may be safely attained when running 
either on the surface or submerged. The offensive appliances may 
also be operated with much greater certainty in a craft which is 
not liable to stand on her end on slight provocation. Visibility of 
objects mz: also be much better secured in a craft with great 
longitudinal stability, and operating on a level keel, rather than in 
one where the sighting instrument is alternately pointing skyward, 
and then down into the seas, ; 
As the submarine field is repidly broadening, and many new 





designers are entering it, it may be well to describe some of the 


an important feature for a submarine, even though others may 
criticise it. On looking over the list of accidents, it will be seen 
that the lives of the crews of at least three French boats have 
probably been saved by the prompt release of their drop-keels ; 
and it is said that the French have generally adopted this feature 
in all their modern under-water craft. 

The Hunley’s fatalities might have been avoided had she been 
provided with a drop-keel. Owing to the lack of longitudinal 
stability, she was found three times at the bottom of the river, 
end up, and her crews dead from suffocation in the lower end, 
where they had been thrown by her sudden downward pitch. 
From this position they were unable to operate the pumps—the 
only means designed to bring her to the surface should her diving 
rudders fail to control her. According to the best information 
have been able to obtain, the A 1 might have been saved had she 
been provided with a drop-keel, as the published reports show that 
only a small quantity of water had leaked in as the immediate 





result of the blow struck her by the Berwick Castle. i 
£ Loss of control caused the American diving boat Porpoise to 
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Oe e toadepth of 125ft., and she was brought to 
accidentally ae auee uarters of an hour of denunaaa hand- 
the surface only “q 4 - 

mping. It took that length of time to pump the small quantity 
fw iter out of one of the forward trimming tanks in order to give 
:. an upward inclination by the bow. The propeller was then 
started at full speed, and the vessel was thus driven to the surface, 

hure the hand pumps were able to take care of the leakage which 
bat a {ew moments before had shown the dangerous weakening of 
the yessel’s structure. One of the members of the crew present on 
that occasion has described to me the desperation of those anxious 
minutes, when only two of the crew at a time could work at the 
single possible means of salvation. 

My next boat, the Argouaut, 36ft. in length, was the first sub- 
marine to be fitted with internal combustion engines. Her 
construction was commenced in 1896, Built-up fuel tanks were 

rovided within her hull, as is the usual practice in the majority of 
submarines, These tanks were made as tight as possible, and tested 
by hydraulic pressure u to 29 lb. per square inch, without showing 
the slightest leakage. hen it became time for our first trials, 
fuel was put in these tanks the evening before, and the boat sealed 
for the night. Notwithstanding the precautions taken, on open- 
ing the hatches next morning, the smell of gasolene was so strong 
within the boat that, knowing the danger: associated with light 
hydrocarbons, I did not consider it safe to make arun. Our trials 
were delayed until new tanks could be made and fitted outside the 
hull, so as thus effectually to remove all danger from within the 
boat, and to give any possible leakage a chance to dissipate itself 
in the open atmosphere, and far away from the chance sparks of a 
switch, or any other means of ignition. Experiments have shown 
that the fumes of gasolene, mixed with the proper proportion of 
air, will explode when ignited with a force of six atmospheres 
under only initial atmospheric pressure. The fumes from gasolene 
are heavy and they naturally collect in the lower parts of a sub- 
marine vessel, where their presence may be entirely unsuspected 
even by odour until an explosive mixture has been formed and has 
spread within range of a spark peewee by electricity or within 
reach of the flame of an open light carelessly exposed by any of 

e crew. 

“ is my belief that the best way to be entirely rid of this danger 
is to remove the fuel tanks from within the main hull and to place 
them outside, where any leakage of gas may be readily taken up 
by the surrounding air. Everyone knows that gasolene fumes are 
not dangerous, except when confined, and the interior of a sub- 
marine boat offers peculiar risks in this respect. It is very difficult 
to cau'k a seam so as absolutely to prevent the escape of so volatile 
and searching a gas. 

Our first attempt to use gasolene engines developed an entirely 
unforeseen difficuity. The engine was of the enclosed type, and 
had been carefully constructed for submarine work. Knowing 
that gasolene fumes are heavy, and conscious that the vitiated air 
and carbonic acid gas given off by breathing would naturally settle 
to the floor, a receiving or settling pit had been provided for the 

urpose of collecting these heavy gases, aud an induction pipe was 
Tod to this pit so that the suction of the intake of the engines 
would automatically take up these gases and expel them with the 
engine exhaust, ¢ Argonaut was designed to run either on the 
surface or under water, using her main engines at all times for 
propulsion, During our first trials she worked very satisfac 
torily, and we remained submerged for a period of over two 
hours, but shortly before the completion of the interval, 1 noticed 
that the crew showed signs of considerable exhaustion. For my- 
self, I felt weak ; perspiration started out all over my body, and 
there was severe pain at the base of my brain. Realising that 
something was wrong, the vessel was brought to the surface and 
anchored. One of the crew collapsed entirely as soon as he got 
out of the boat, and all of us were more or less affected on reaching 
the fresh air. The member of the crew who collapsed was very 
much nauseated, and was a sick map all night long. 

The next day we made another submergence for the purpose 
of finding out, if possible, the cause of the distress capetlinael tha 
day before. Everything worked very well for the first hour, but 
toward the end of the second hour thére was a recurrence of the 
symptoms and the distress manifested on the previous day. I lit 
a candle, and found that it burned freely in the settling pits and 
elsewhere in the boat, showing that it was not lack of oxygen in 
the air which was causing the trouble. About this time the eyes 
of some of the crew were becoming bloodshot, and dull pains 
were experienced, as on the day before, so it was decided to come 
to the surface without having discovered the cause of our distress. 
On opening the hatches, the engineer was so weak that I was 
obliged to assist him out, he and I being the last to leave the 
vessel, We did not even take time toshut down the engine, which 
had been.running all the while. After getting the engineer out- 
side in the fresh air, I returned to shut down the engine. By that 
time I was feeling so weak that I dared not venture to go back to 
shut off the engine in the usual way, but simply reached over the 
settling pit to the ignition switch and threw that out. At this 
time I noticed a strong upward puff from the settling pit accom- 
panied by an odour of burnt gases, and at once the mystery was 
solved. The trouble had been caused by occasional back explo 
sions, which, coming out throngh the induction pipe leading to 
the settling pit, had been forced into the boat. One of the pro- 
ducts of that combustion was carbon monoxide, which is a deadly 
poison. 

The cause being ascertained, the following remedy was found 
and applied :—The induction pipe was connected with an induc- 
tion tank large enough to ‘abe care of the volume of any back 
explosions, the induction tank being fitted with a check valve 
which permitted the air to pass through the induction tank and 
then into the induction pipe of the engine ; but if a back explosion 
occurred, the check valve seated and pravented the products of 
combustion coming out into the compartment. If the products of 
combustion backed up into the induction tank, the next revolution 
of the engine drew them out again. We have never experienced 
any trouble from this cause since, although we have run submerged 
under gasolene propulsion for a period of more than ten hours at 
atime. Gasolene engives are now well-nigh universally used on 
submarine boats, and numerous cases have been reported where 
asphyxiation has occurred with nearly fatal results. With the 
proper installation, the running engines induce sufficient ventila- 
tion to keep the air within a submarine especially pure and fresh ; 
but the reverse is the result if the installation fails to provide 
effectually against back explosions or leakages. 

Continuing the experiments with the Argonaut, it was found 
that she worked satisfactorily in the rivers tributary to the 
Chesapeake and also during our runs in the Bay itself. It was 
finally decided to take her out to the open sea and to test her in 
rough weather, something which had not until then, so far as my 
knowledge goes, been attempted with any submarine. Here new 
difficulties confronted us. Text-books had taught me to believe 
that the effect of a wave extended below the surface to a 
depth only equal to its height. Our first attempt at sub- 
mergence was made five miles off the Virginian coast, at 
a depth of about 35ft. It was found that the wave motion 
reached even to the waterbed; and, in attempting to propel 
the boat, she would strike the bottom and rebound to the surface, 
owing to the lifting effect of the submarine waves, or ground swell, 
which piled up on the coast at the time. A heavy north-easterly 
storm had been prevailing for several days previously to our trial, 
and a ground swell had been created which lasted for some time 
after the climax of the storm had passed. The Argonaut at that 
time navigated over the bottom on three wheels, two in span for- 
ward and one aft attached to the rudder, and serving, when 
travelling in this way, as the guiding wheel. The forward wheels 
and their connecting shafting were very heavy. They were driven 
by a worm-and-wheel attachment inside of the boat. The worm- 
wheel had a hub llin. in diameter, yet so great was the striking 
force of the vessel on the bottom that this hub was split by shock 
after we had been submerged only a few minutes, and to keep the 








boat herself from bounding on the bottom it was found necessary 
to give her a negative buoyancy of about 1500 lb., under which 
condition it was found possible to navigate her easily upon the 
waterbed of hard sand. 

This experience brought about a modification of the boat in the 
form of smaller wheels, fitted toswingingarms. These allowed the 
boat to lie at rest or buoyant a short distance above the bottom to 
which she was anchored, so to speak, by the weight of the wheels, 
which were free to move up and down, thus allowing the bull of 
the vessel to rise and fall without fear of the hody of the craft 
being brought in contact with the bottom. The vertical move- 
ment thus permitted was a rise and fall of 3ft. before the keel 
could reach the bottom. 

This modification was found to work perfectly, so that it was 
possible to go out in very rough seas and to navigate in shallow 
water. With only water enough barely to cover the conning tower, 
the submarine would rise and fall with the waves, but to a lesser 
degree. The diving door was opened when submerged in about 
30ft. of water, during a storm so severe that a tug boat accom- 
panying us was compelled to make for the harbour ; yet, lying or 
navigating on the bottom, we found ourselves secure and comfort- 
able. Through the open diving dovr we were able to ascertain 
that the boat was rising and falling a total distance of only 10in., 
while the waves on the surface must have been several feet in 
height. 

These experjences led me to believe that it was impossible for a 
submarine to rest on the bottom or to navigate in shallow water— 
providing there be any considerable sea running—without danger 
of striking with a force sufficient to start her seams or to severely 
injure the battery installation. It is, therefore, evident that some 
means of cushioning should always be provided in case the vessel 
should accidentally toach the bottom, or be compelled t> seek the 
waterbed for the pur, of making repairs, or for the purpose of 
preserving her electrical energy when in the presence of a foe. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


DEPRECIATION, 


Str,—Your leading article on this subject which appeared on 
the 15th inst. is interesting und useful, but there are some points 
in it which I deem fallacious. Your example of a steam engine 
and boiler assumes that it has been kept in good condition by 
repairs and renewals, that its earning power is as‘great as ever, and 
that therefore it is unnecesary to write down its value on the 
supposition that some day it may have to be sold as second hand. 
If there were an average annual expenditure on renewals that 
permanently maintained the earning power, there would 
obviously be no need for depreciation against physical decay, but, 
with the exception of minor repairs and replacements, the outlay 
on renewals is generally irregular, and there may be no such 
expenditure for the first ten years. The object of depreciation is 





not permanently to write down the total book value of the plant, 
but rather by a method of averaging or regulating the burden of 
deterioration that occurs irregularly to maintain the value. That 


is to say, the value of important renewals, such as the boiler or the 
istons, may be credited to the engine when they occur, and so 
lance the effect of the depreciation fund, which might, indeed, 
be as well designated a fund for renewals. The description of a 
depreciation rate given on pages 12 to 17 of the enclosed book will 
explain my meaning.* It must be remembered also that while 
the earning power of a machine after ten years’ renewals may be 
as good as at first, the life of the machine on its path to the ulti- 
mate scrap-heap has been reduced ten years. Or, in other words, 
while the rental value to an annual tenant is as good as ever, the 
capital value to the owner is diminished. In estimating the appro- 
priate annual rate of writing down, it is necessary to provide also 
in these days of inventions for the risk of the plant becoming 
obsolete. 

As your article deals mainly with electric generating stations, I 
would suggest that in regard to that particular form of engineer- 
ing enterprise a reserve fund rather than a depreciation system is 
required. The question differs in municipal undertakings, as com- 
pared with private joint-stock undertakings, by the circumstance 
that a sinking fund is compulsorily required by the Local Govern- 
ment Board for borrowed money, and deemed erroneously by 
many as equivalent to depreciation. This question has been 
thrashed out at Leeds, where reciprocating engines and Lancashire 
boilers by first-class makers, and in splendid condition, have had 
to be discarded and sold, after only ten years of service, at prices 
much below what an ordinary depreciation rate or sinking fund 
would have brought them. Not only so, but costly foundations 
have been rendered useless. A substantial reserve is now being 
formed. 

In the successful industrial concerns of this country, such as steel 
works, where new inventions constantly render old plant useless, 
only those firms have survived and pr.spered which have established 
by liberal depreciation large reserves as a safeguard against un- 
known contingencies. The mere physical wear and tear, which by 
some are deemed the only causes of wasting value, are but a part 
of the risks to be provided for, and often only a small part. 
Leeds has been cited here as showing a prudent course. Bristol 
may be cited as having recently adopted a wrong one. 

March 19th. EWING MATHESON. 


Srr,—I have read with considerable interest your leader in 
depreciation in your issue of 15th inst. The system of “writing 
down” to which you refer, however, appears to me to be radically 
wrong, You say, ‘‘ The value of plant, buildings, &c., is written 
down year by year, say, 10 per cent. True, but not 10 per cent. of 
the original value, only 10 per cent. of the value at the date of the 
previous balance sheet. : 

Thus, supposing a plant costs £10,000, at the end of the first year 
we write off 10 per cent , which leaves £9000 ; to this sum should 
be added the net cost of repairsand renewals during the year, say, 
£600, which gives us £9600; from this figure we again write off 
10 per cent. at the end of the next year, and add the cost of that 
year’s repairs and renewals. 

By employing this method we never arrive at the anomaly of a 
plant which is doing good work standing at nothing in the books 
of the company. 

Your clusing remarks I entirely agree with, and they tend to 
prove that generally speaking a large reserve fund for depreciation 
is unnecessary, as, by the system advocated above, the value of a 
plant on which a reasonabe amount is spent in repairs and 
renewals annually will never fall dangerously low. If the revenue 
of a company will not admit of this being done, there is a screw 
loose somewhere, the object of a company’s existence being to pay 
dividends to the shareholders, and not to keep its plant at a fancy 
book value by setting aside large sums to a reserve fund. 

March 19th. W. HEAFoRD DavBNey. 





Sir,—A curious state of affairs, I believe, occasionally arises from 
the system of ‘‘ writing down” t> which you referred in your 
leading article last week. A firm keeps on writing down the value 
of some machine until it appears on the books as only worth, we 
will suppose, 5s, (It is the custom to keep it on the books even 
when the value is as low as this for stock-taking, and soon) Now 





* © Report by Mr. Ewing Matheson on the City of Leeds Electric 
Lighting vepartment, 1906,” 


a fire occurs in the works and the machine is destroyed. What 
does the insurance company pay? It pays just what the machine 
is worth in the books, namely, 5s. The owner is, therefore, in the 
position of losing a machine which he had kept possibly as good as 
new, and getting nothing worth mentioning in return.« On the 
other hand, if he does not put the value of the machine in his 
books, the insurance people allow nothing at all. This is a very 
curious state of affairs, but I believe Iam right. I hope some of 
your readers who are in a position to know will correct me if I 


am not. Under the circumstances would it not be wisest to main- 
tain the machine always at its full value ? Pranpo. 
March 20th. 





THE FACTOR OF SAFETY. 


Sir,—In reading the presidential address to the graduates of 
the Institute of Civil Engineers under the above heading in your 
issue of March 8th, I was somewhat startled to find that some 
—— are in doubt whether the strength of the hollow sphere 
is double that of the cylinder. I cannot see myself how it can be 
otherwise, nor can I see how cross tensile stresses in a homo- 

eneous material can affect its ultimate strength, as the molecules 
it is made up of should be capable of bearing the same tensile 
strain in every direction, and it appears to me that to put a piece 
of plate to bear a maximum strain each molecule of the material 
must be strained equally in every direction, which obtains in a 
steam boiler much more nearly than in a testing machine, where 
the strain is applied in one direction only. However, I may be 
wrong in this assumption, and, if so, I shall be most pleased for 
anyone to put me right, as it is a very important question; in 
fact, I know of several boilers that should have had their ends 
condemned long ago if the former assumption is right. 

The factor of safety is no doubt quite a misnomer, but without 
going outside boiler engineering at all, a factor of two might be 
quite safe, where in another case a factor of ten would be 
}dangerous, and very likely impracticable. Only experience can 
dictate what factor safely to adopt after a careful survey of 
materials, design, workmanship, and last, but not least, the condi- 
tions under which the material is to work. I am strongly of 
opinion that we might frequently work with much lower factors 
with perfect safety, whereas in other cases the factors may appear 
all that can be desired, and yet these boilers have to be very care- 
fully looked after and watched or there would certainly be 
accidents, and this tvo with boilers of leading makers, but I do 
not think that there is any experiment to show that cross strains, 
if all are of a tensile nature, can detrimentally affect the strength 
of hard or soft steel. 

W. AKHURST. 








LAUNCHES AND TRIAL TRIPS. 

CLEMENT HILL, twin-screw passenger and cargo steamer ; built 
by Bow, McLachlan and Co., Limited, Paisley ; to the order of the 
New Uganda Railway ; dimensions, <32ft., 32ft. 3in. by 10ft. ; 
engines, two sets triple-expansion ; the launch took place at Lake 
Victoria Nyanza, the boat having been sent out in sections ; 
launch, December 21st, 1906. 

RYVARDEN, steel screw cargo steamer; built by Laxevaags 
Engineering and Shipbuilding Company, Bergen; dimensions, 
239ft. 6in., 35ft., 16ft. 10in.; engines, triple-expansion, 16in., 
25hin., 43in. by 30in., pressure 1751b. ; a mean speed of 103 knots 
was attained ; trial trip, March 9th. 

AcRE, steel screw passenger and cargo steamer ; built by Craig, 
Taylor and Co., Limited ; to the order of the Lloyd Baziliero, 
Rio de Janeiro; dimensions, 31lft., 40ft. 4in. by 27ft. Gin.; 
engines, triple-expansion, 25in., 42in., 68in. by 45in., pressure 
180 1b.; constructed by Messrs. Blair and Co., Limited ; launch, 
March 13th. 

KIDWELLY CASTLE, steam trawler ; built by Mr. William Walker, 
Maryport; dimensions, 120ft., 22ft. by 12ft. 6in.; launch 
March 13th. 

PERIOD, cantilever screw steamer; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Mesers. Howard, Smith and 
Co , Limited ; dimensions, 339ft. 9in. by 45ft. 2hin. by 25ft.; to 
carry 4550 tons ; engines, triple-expansion, 20in., 40in., 66in. by 
42in., pressure 180 Ib.; constructed by Kichardsons, Westgarth 
and Co.; launch, March 13th. 

ROANOKE, finely modelled clipper-stemmed steamer ; built by 
Furness, Withy and Co., Limited ; to the order of the Chesapeake 
and Ohio Steamship Company ; dimensions, 387ft. long ; to carry 
7000 tons deadweight; engines, triple-expansion, 25in., 40in., 
68in. by 48in., pressure 180 lb.; constructed by Richardsons, 
Westgarth and Co.; a speed of 11 knots was attained ; trial trip, 
March 13th. 

ANNETTA, steel scraw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Donald Steamship 
Company ; dimensions, 237ft., 31ft. 8in. by 16ft.; to carry fruit; 
engines, triple-expansion, 2lin., 34in. and 56in. by 36in., pressure 
180 lb.; constructed by the North-Eastern Marine Engineering 
Company ; launch, March 14th. 

CANTERBURY, steamer ; built by the Northumberland Shipbuild-' 
ing Company, Limited ; to the order of Messrs. H. W. Dillon and 
Sons, London ; dimensions, 372ft., 48ft. by 30ft 10in.; to carry 
7300 tons deadweight; engines, triple-expansion, 25in., 4lin., 
69in. by 48in., pressure 1801b.; constructed by the North- 
Eastern Marine Engineering Company ; launch; March 14th. 

NORFOLK, steel screw steamer ; built by Northumberland Ship- 
building Company, Limited ; to the order of the Furness Line; 
dimensions, 360ft., 50ft. by 27ft. 6in.; to carry 6600 tons loaded; 
engines, triple-expansion, 24in., 40in., 67in. by 45in., pressure 
180 lb.; constructed by Messrs. George Clark, Limited ; a speed 
of 12 knots was attained ; trial trip, March 16th. 

RICHMOND, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company ; to the order of the Chesapeake and 
Ohio Steamship Company ; dimensions, 336ft., 47ft.. 24ft. 10in.; 
engines, triple-expansion ; 24in., 38in., 6ain. by 42in., pressure 
1601b.; constructed by Richardsons, Westgarth and Co.; launch, 
March 16th. 

VOLTAIRE, steel screw steamer; built by David and William 
Henderson and Co., Limited ; to the order of Messrs, Lamport 
and Holt, Liverpool; dimensions, 501ft. 6in., 58ft. by 29ft.; to 
carry 11,000 tons deadweight and passengers; engines, triple- 
expansion, 27in., 46in., 77in. by 60in., pressure 200 Ib.; constructed 
by builders ; a mean speed of about 13 knots was easily attained ; 
trial trip, March 16th. 

GRENADA, steam fleeter; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Hull Steam Fishiag’and 
Ice Company, Limited; dimensions, | luit. 6in., 2lfte 6in. by 
12ft. 7in.; engines, triple-expansion, 1) u., 17in., 28in. by 24in., 
pressure 2001b.; launch, March 19th. 
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Modern Buildings: Their Planning, Construction, and 
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| mixing tanks. The plant we inspected had a settling 
| capacity of one hour, but this, of course, can be altered to 
| Suit the water to be treated. From the analyses of waters 
of 91 and 93, Newington-causeway, 8S.E., have been perfect- | treated by the Fox system, we conclude that the machines 
ing a cold water softener which has been designed by Mr. | are quite satisfactory in théir action. They are made in 
J.H. Fox. We recently inspected a small plant which the | sizes ranging from 100 to 10,000 gallons of water an hour. 
firm has at work in its own buildings. The principle em- | 
ployed is the same as in most other softeners of this type, 
but there are one or two features in the construction which | 
other plants do not possess. The working is almost entirel 
automatic, there being only one moving part, a stirrer, which MILLING CUTTER GUARD 
is almost a necessity for the efficient mixing of the reagents | Me os, E 
with the crude water. The engraving which we give of the| Havina heard from their local factory inspector that it 
plant shows it as installed for lime and sodatreatment. But | was extremely probable that the Home-office would shortly 
it is the maker’s intention more often to treat the water for | jnsist upon all milling cutters being guarded, Alfred Herbert, 
temporary hardness only, in which cases lime alone will | Limited, of Coventry, determined to forestall any such order. 
be used. = | Accordingly, this firm has designed the guard shown in the 
The machine is continuous in action, and consists of a accompanying illustration. It is claimed to be an attempt 
supply and flushing tank, a lime saturator, a settling tank, | to make a guard which would accommodate a number of 
mixing tank, filter and storage tank. Their arrangement can | different sized cutters, and which would allow the cutters to 
be seen from the accompanying engraving. The hard water | be seen and to be lubricated. 
is stored in the flushing tank. Water flowsfrom thisthrough | The guard is attached to a frame fixed to the front of the 
the distributing valve to the mixing tank, and there is also | 
another smaller pipe from the distributing valve to the lime | 
saturator, which just allows the correct amount of water to | 
pass through it to displace the proper proportion of lime 
solution which it is required to add to the particular water | 
being treated. When soda is also being used, the lime water | 
passes through a ‘‘ soda pipe,”’ carrying with it, it is claimed, | 
the correct proportion of soda. The reagents come into inti- 
mate contact with the crude water in the mixing tank, and | 
are well mixed by means of a stirrer. From the mixing tank | 
the water overflows into a settling tank, after which it is | 
filtered in a sand filter, the flow through the filter being in a | 
downward direction. The treated water is then stored | 
in a large tank, in which there is a float for regulating the | 
supply of water through the machine. 
Probably the chief feature of the plant is the lime saturator. | 
The designer has taken considerable precautions to ensure 
that a saturated solution of lime water is maintained | 
throughout the run of the plant, and that it shall be quite | 
clear before it enters the mixing chamber. The construction - 
of the lime saturator is shown in the engraving. It consists | 
of a cone placed centrally in a circular tank, which in its turn 
is cortained in another cylinder. The cone contains milk of 
lime, and as water which passes from the supply tank to the | 
saturator enters the bottom of the saturator it displaces some | 
of the lime water which flows over the top of the cone, | 
taking with it lime in suspension. This lime forms, so to | 
speak, a bed which ensures saturation should the water which | 
flows from the cone not be completely saturated when it | 
leaves the cone. 


WATER SOFTENING PLANT. 


Durtine the past twelve months Messrs. Glover and Hobson, 














By the time the lime water has risen to the | 
top of the outer tank, the makers claim that the lime water | 
is quite clear and always saturated. Another detail of con- | 
struction which deserves mention is the mixing device. This 
consists of four rotating arms through which the crude water | 
passes. The arms are shaped so that the water issuing from 
them causes them to revolve. The reagents enter the mixing | ; : ; 3 , 
tank through a pipe centrally situated in the mixer, and | Machine, so as to be easily removed if required. It is made 
extending nearly to the bottom. The revolving arm | Of perfora ed metal, with a funnel-shaped slot at the top for 
agitates the water and ensures intimate mixing of the crude | the lubricant. The guard can be slid along to suit the 
water with the reagents. When soda is used as one of the | Cutters. The makers inform us that they have found this 
reagents the lime water passes through a box—as shown in appliance very convenient for a great variety of milling, and 
the illustration — which contains soda carbonate crystals, the | that they have patented it. 

quantity taken being proportional to the height of the pipe P | 
in the box s down which the reagents pass to the mixer. The | 
sand or quartz filter also calls for special attention. It is | 


quite independent of the rest of the plant and can be placed | 
in any convenient position. | RoyaL AGRICULTURAL Soctery.—We are informed that for the 


MILLING CUTTER GUARD 








It is so connected to the | 
settling tank that the water enters the top of the filter and is 
drawn off at the bottom. For cleaning this action is 
reversed, the water in the flushing tank being allowed by 
gravity to pass upwards through the filter, the sludge being 
carried away to a drain. ‘The usual cocks are fitted’ for 
allowing the sludge to be carried off from the saturator and 


| Lincoln Show, which is to take place on June 25th to 29th next, the 

| regulations and forms of entry for live stock, poultry, farm produce, 

| jumping, pace and action, horseshoeing, &c., are now ready, and that 
copies may be obtained oi application to the Secretary, at 16, Bedford- 
square, W.C. Entries at ordinary fees for live stock and produce 
close on Tuesday, May 14th, and for riding and driving classes and 
poultry on Tuesday, Mav 28th, 1907, 


A HOT WATER INJECTOR. 


AN automatic restarting injector for handling hot wate: 
has just been introduced by Davies and Metcalfe, Limited, 
of Romiley, near Manchester. It is claimed that 
this injector will take feed-water at 120 to 180 deg, Fah. with 
a boiler pressure of 2001b., whether the ‘injector be of the 
lifting or non-lifting type. The ordinary live steam injector 
with boiler pressure of 200 Ib. will, as a rule, only handle 
feed-water at about 90 deg. Fah. 

An illustration of the injector is given in Fig. 1; and from 














Fig. 1 


the engraving Fig. 2 it will be seen to consist, internally, of 
the ordinary nozzles, a double steam nozzle being used so 
that the steam is admitted in two stages. First, an annular 
jet from the lifting nozzle; secondly, a solid. jet from the 
forcing nozzle. The combining nozzle is constructed on the 
firm’s flap nozzle system, designed to ensure ease of starting 
and automatic working. (In dealing with hot water it 
has been found that owing to the high temperature of the jet 
a considerable pressure arises in the overflow chamber of the 
injector, which with an ordinary injector causes a heavy 
overflow, and prevents the starting of the injector. This 
new type of injector is fitted with the firm's patented auto- 
matic overflow valve, in which the movement of the valve is 
controlled by the pressure in the delivery chamber, so that 
when working the delivery pressure, acting under the piston, 





keeps the overflow valve closed, and when starting, the 
pressure in the delivery being absent, a free escape is afforded 
to the steam and water. 

The injectors are made in a large variety of patterns, anc 
can be made outwardly to duplicate with, it is said, any 
existing pipe fittings. They are free from complicated parts, 
and the nozzles can be removed for cleaning without break- 
ing a pipe joint. The makers think that this apparatus will 
be particularly useful for tank engines and in warm climates, 
where, in many instances, locomotive superintendents have 
to revert to pumps, the feed-water being too warm for 
injectors hitherto. 








ENGINEERING OF A Country HovusE.—We omitted to state in the 
articles on this subject, in our last two issues, that we are indebted 
for the drawings, photographs and particulars to Mr. Stephen H. 
Terry, M. Inst. C.E., and Mr. Ambrose Poynter, F.R.1.B.A., the 
consulting engineer and architect to the estate, who designed 
the whole of the works, and superintended their carrying out. 


EDINBURGH ELEcTRIcITy SuppLy.—Mr. Frank A. Newington, 
electrical engineer to the city of Edinburgh, in the course of a 
recent lecture on: the “‘ Electricity Supply of Edinburgh,” stated 
that there were about 35 miles of feeders, 110 miles of distributing 
mains, and 50 miles of high-tension mains throughout the city. « 
Forty miles of streets were now lighted by 1137 are lamps, the 
price of which had been reduced from £20 to what he believed was 
the lowest figure in Great Britain—£9—which included cost_of 
erection and maintenance. There were 479 consumers in 1895 ; 
There were now 10,000, and 16 candle-power lamps had risen from 
57,400 to 431,000. The price for lighting was now 3d. per unit, 
compared with 6d, in 1895, and for power 14d., compared with 34d. 
per unit. As to the financial results, they had been able to intest 
£90,600 as a reserve fund, while £28,000 had gone to reduce the 








general rates of the city. 
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PETROL MOTOR OMNIBUSES.* 
By W. Worpy Beaumont, Member, of London. 


Ly the history of mechanical engineering there are few examples 

f rapid growth from the experimental stage to that of wide- 
Swead practical and comtgercial importance so remarkable as that 
oF the petrol motor vehicle, meluding the petrol motor omnibus ; 
and few things more gratifying to those who feel that human 
happiness increases with decrease of cruelty to horses. — There is 
no example so instructive in possibilities as the adaptation of the 
high-grade, high-speed, high-power, light-weight petrol prime 
mover to the heavy, arduous, continuous, exacting work of the 
commercial operation of the motor omnibus on common roads. 

Levassor, With Daimler’s assistance, designed and made the pro- 

-totype of most of that which has become the commercia] auto- 
mobile in its various forms, and although even as late as 1897 the 
achievements of Levassor’s vehicle and those of others with Daimler 
motors were ridiculed by many in this country as the transient 
efforts of the enthusiast, he and a few other intelligent enthusiasts 

ved the way for what was to become, and is becoming, an 
industry not only of importance to the industry itself, but of 
national importance to nearly every country in the world. 

‘he public utility of the motor omnibus is universally recognised 
by all who ever require any omnibus service ; and the further 
improvements which are constantly being made will ultimately 
silence those who rather noisily object to the noise sometimes 
made, especially on bad roads. Although the popularity of the 
motor omnibus will be generally conceded, it may be well to give 
some quantitative proof of the public demand for them and 
evidence of the mechanical necessitie-, as shown by the commercial 
requirements and results of working. 

Within the last two years the number of petrol omnibuses in 
greater London have increased from a negligible number of small 
vehicles to 795 in actual commission. These at the present rate 
of patronage are carrying about 185 millions of passengers per 
year, which is egual to carrying the whole population about 
thirty-seven times in the year. The omnibuses run from 90 to 
120 miles per day, orfrom 30,000 to over 40,000 miles per year 
In one year the eng? of th se omnibuses will make from 
about 230,000 000 to 250, 000 revolutions per year, and at the 
end of that time the cylinders of many are in perfect working 
condition. Considering that his means about 2000 millions of 
strokes of the four pistons in ever¥iengine, it may be fairly claimed 
that the performances of many of- these delicate eoyines far 
exceeds that of any prime mover ever before put to any kind of 
work, and that it is more than astoni~hing when the conditions 
under which the work is Jone are remnembered, 

On all the London mo or omnibuses seats are provided for thirty- 

four passengers, not including the driver and seat for an occasional 
learner at his side. There are now in the possession of the severa! 
conpanies in London alone over 800 motor omnibuses, nearly al] 
of which have been made during the last three years. During 
this period very few firms in this country were able, for different 
reasons, to undertake tl.e construction of more than a few of these 
large vehicles, those best prepared being already very busily 
occupied with the production of either light passenger cars or 
commercial vehic es of different types. Al hough such a large 
proportion of those motor omnibuses which have performed most 
satisfactorily have been tha product of a few of the larger con- 
tinental works, it is peculiar that the countries producing them 
do not use them, or are only now commencing to use them at all 
extensively ; and it was left to this country, and more particularly 
to London, to show sufficient enterprise and to bear the heavy 
cost of the initial experimental work, represented by the use of a 
new and untried mechanical means, of continuing and developing 
tbe passenger transport work hitberto carried on by the large 
London companies by means of horse haulage. A relatively 
short period of service uf some of the earlier, and at the time 
better, designed vehicles sufficed to show that, even with some- 
what higher maintenance costs than then appeared probable or 
even possible, there was some prospect of running the motor 
omnibus profitably, and of providing an improved road service, 
\. It is now evident to all instead of to the few who could antici- 
pate development that, just as the horse-drawn tramcar has 
gradually been replaced by the improved mechanically-propelled 
ear, so will the mechanically-propelled omnibus supersede the 
horse-drawn omnibus. The transition stage bas now been reached, 
accomp «nied, as might be expected, with problems arising largely 
from the substitution of the new things for the old. When some 
consideration is given to the volume of traffic now dealt with by 
the London omnibus companies the magnitude cf the change now 
actively occurring may be appreciated. 
} ,The favourable reception of the motor omnibus by the public, 
despite the occasionally just but more often impatient and un- 
reasonable objections raised by those to whom it does not happen 
to prove a convenience, led to so rapid an increase of the demand 
for more omnibuses that the available supply was soon exceeded. 
The difficulties that have been experienced in connection with the 
running and maintenance, in proper running order, of practically 
all of the many types of omnibus now in use may be largely attri- 
buted to this rapidly increased demand, and to the similar and less 
readily met d d for competent and trustworthy men either to 
supervise, drive, or repair them. It is the natural result of a 
change of considerable magnitude and of rapid occurrence, one of 
the results of the abnormally rapid growth of this new industry 
| There are in use now not less than twenty-four different nukes 
of omnibus, constructed by a similar numler of builders, and of 
this number twenty-two are driven by petrol engines and two by 
steam engines, er, considered numerically. there are 95 per cent. 
of the former type to 5 of the latter. No electrieally-propelled 
omnibus has yet been successfully rue, and those of the petrol- 
propelled type, with different forms of electric transmission gear, 
have yet to be used to show to what extent the improvements 
expected will be realised. Apart from the relative merits of the 
different systems which may be_adopted, it becomes evident that 
interest at present attaches principally to the p-trol-propelled 
types, whether that interest Ls proportional to the number of 
different makes in use or to the numerical proportions already 
stated. There is in general appearance great similarity in external 
design of the complete omnibuses, a similarity that is necessarily 
aided by the use of bodies of nearly uniform type, made to comply 
with regulations equally applying to all. There are, however, in 
the design of the underframes and in the details of the mechanism 
very considerable differences of method and of form, which, con- 
sidered with reference to the result obtained, provide an interest- 
ing study. 

Single-deck’ omnibuses.—A few of the earlier omnibuses of small 
power and weight were constructed with single-deck bodies, and 
as long as they were in use the practical indications were encourag- 
ing ; but the period of service was short and the number of vehicles 
insufficient to allow definite conclusions to be drawn as fo their 
successful commercial working. Although some of these small 
omnibuses only carried twelve passengers, and the proportion of 
passenger load to total load was low, there is no doubt that run- 
ning expenses would a'so be low, and the earnings per omnibus- 
mile sufficient to ensure successful working in some districts. 

Double-deck omnibuses.—The types of double-deck omnibuses now 
used weigh in working order from 3 to 44 tons, and the weight of 
the full load of sixteen inside and eighteen outside passengers, 
with the driver and conductor, averages 2 tons 8cwt. The total 
load on the road wheels is, therefore, from 6} to 63 tons, avd may 
occasionally reach 7 tons. e load on the driving wheels with 
the omnibus fully loaded is, in the most used types, about 0-6 of 





the total load, and it, may, therefore, be a little over 4 tons, or, | 


say, 2} tons per wheel. 
he average weight of the bodies as used in London is 29 ewt. 
The overall dimensions are as follows :— r tint! We Us§ 


wese 
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Extreme length varies from 18ft. 6in. to 22ft. 6in. Width over 
wheel caps, 6ft..3in. to 7ft. 2in., the maximum allowed. 

He ght to tép rail of body, 11ft. 6in. to 11ft. 9in. 

The weights of various makes of under-carriages are approxi- 
mately as follows :— 


Average Weights of Vehicles. 


C. mplete 

Under-carriage. omnibuses 

en. 
Tonscwt. qr. Tonscwt. qr. 
80 H.P. Straker Squire (London).. 2 14 DT xe 3 2 
80 H.P. Dennis (Guildford) .. .. 8 0 © .« 4 9 0 
24. H.P. De Dion (Psris).. .. .. 2 2 2 3) FR 2 
28.H.P. Milms-Deimkr(Berlio). 2 14 O.. 4 8 O 
24 HP. Scott-btirling(Loncon).. 3 0 0.. 4 9 O 


The conditions of service of these heavy vehicles are immeasur- 
ably severer than those applying to any other type of motor 
vehicle. ‘They are continuously used during good “a Baa weather, 
and they frequently have to be run over indifferently maintained 
and sometimes extremely bad road surfaces. Not aly is the road 
speed high and the total weight to be moved usually greater than 
six tons, but a large part of the period of service is occupied in 
constantly repeated starting and stopping. This very interrupted 
running is continued for sixteen or eighteen hours every day, and 
the daily mileage frequently reaches the high maximum already 
mentioned. It is not, therefore, surprising that many of the 
earlier omnibuses were soon found to be in some respects unsuit- 
able for the heavy work they were required to perform, Although, 
as has already been stated, earlier experience has been, helpful in 
deternining the design of the motor omnibus, subsequent experi- 
ence has shown that in numerous cases the severe conditions of 
service were not sufficiently anticipated. 

The dimensions adopted for many parts, although sufficiently 
liberal to give reasonable durability for periods or rates of service 
hitherto customary, were totally inadequate when the rate of 
working previously constituting a year’s service became, in the 
case of the motor omnibus, equivalent to cnly from tw» to three 
months’ work. To the failures due to rapid wear and breakage, 
condensed into the shorter period, had to be added other and more 
serious troubles occasioned by causes even now incompletely 
understood, if we may judge from the comparatively recently 
completed designs of some makers It would seem that the 
designer had concluded that an engine capable of delivering, for 
instance, 30 brake horse-power, and speed reduction gearing already 
found to give satisfactory results in conjunction with it, when used 
as parts of the equipment of a light high-speed passenger car 
would prove equally satisfactory when required to haul the much 
heavier but slower speed vehicle. ‘This expectation was, of course, 
doomed to disappointment. Parts of the tr ission hani 
and gearing have been rapidly destroyed, and the engines, 
although in a more favourable position, have been shaken and 
pulled to pieces, as a result of the heavy and repeat d inertia 
stresses experienced when starting and stopping the omnibus. 

Members of this Institution will recognise that the nature of the 
conditions of working of the light aud heavy motor vehicies of 
similar powers is analogous to that experienced with, for instance, 
the stationary engines used in the one case for driving electric 
lighting generators, and in the other for driving electric traction 
generators ; and many will remember the difficulties that occurred 
when the engine and generator that proved quite satisfactory for 
the first purpose were found to be unsuitable for the second, 
although the horse-power of the engine was the same. The 
increased severity of the working conditions is not due to any 
increase of horse-power, but to the continual fluctuation from 
a low minimum to a high maximum of the rate and speed 
of working, and to the heavy inertia shocks that occur as a 
result of that varistion. In both cases stresses due to inertia of 
motion are experienced, and, although so far as the engine 
is concerned, these stresses or shocks may be limited by the energy 
of its muving parts, intensified in the case of the in‘ernal combus- 
tion engine by the effect of explosion efforts, the whole of the 
intermediate —s or transmission parts has to resist very 
severe efforts controlled by the amount of the resistance or 
weight overcome or driven and by the energy of the engine. _Dif- 
ferently expressed, it may be said that whereas in the one case the 
load to which.the engine and transmission gear is connected does 
not exceed two tons, it in the other case approaches seven tons. 
With the heavier load representing the conditions obtaining with 
the omnibus, the frequently repeated and longer periods occupied 
in acceleration have to be endured. and it is these periods that are 
distressing to the engine and transmission parts. 

‘lhe speed of the engine may be suddenly reduced, without 
inconveniently high rate of acceleration of the vehicle, and its 
energy delivered at a high rate to the transmission gear ; and a 
sinlilar effect may and does often occur when the engine speed 
becomes reduced by overloading during hill-climbing, before the 
conditions are altered by use of the change-speed gear. Reduc- 
tion of the severity of the stresses produced in this way depends 
very much upon the capability of the driver, but it is necessary to 
provide for relatively high rates of acceleration, and so to increase 
the strength or stiffness of the working parts that their endurance 
may be satisfactory, even though there be no increase of the 
horse-power of the engine. Stresses of even greater magnitude 
have to be resisted by the whole of the partsincluded between the 
driving wheel tires and the brakes. Prominence has been given 
to the cause and occurrence of these destructive stresses because 
vf frequently expressed surprise, and because, although often 
unrecognised or underestimated, they are re-ponsible for rauch of 
the trouble that has been and is now being experienced. 

Power.—The question of the amount of power that may be use- 
fully employed is one that requires very careful consideration, for 
on its correct determination depends the character of design and 
to a large extent successful working. There are in service to-day 
omnibuses with engines of only 20 horse-power, a large number 
with engines of 24 horse-power, and an increasing number with 
engines developing between 30 and 40 horse-power. The larger 
powers have been employed after considerable experience with the 
smaller engines, and there remains a decided tendency to use the 
higher powers mentioned with the designs of under-carriage now 
in common use. Engines of as muchas 50 horse-power have been 
tried, but only to a very small extent, and it is unlikely that there 
will be any farther increase in their employment. 

The increasing use of engines of not less than 30 horse-power 
directs attention to the reasons that have led to their adoption, 
and invites investigation of the soundness of those reasons. The 
greater engine power makes more rapid acceleration of the omni- 
bus possible, and, without necessarily increasing the maximum 
speed, increases the average speed. Higher speeds of hill-climb- 
ing are maintained, and the change speed gears are not so 
frequently brought into and out of action, The work of driving 
is consequently simplified, and when there is s ight temporary loss 
of power due to one or other of the occasionally uuavoidable 
causes, the omnibus may be kept running in service without 
marked inconyenience until completion of the journey. Theaddi- 
tion to the weight resulting from the use of the larger engine is 
not in proportion to the increase of power. 

Against these sible advantages have to be set the disadvan- 
tages of ei, wr ht of the more powerful complete omnibus, 
and the power of running at high road speeds, inevitably attended 
by more rapid wear and failure of the rubber tires. Increased 
¢ nsumption of petrol and lubricating oil has also to be considered. 
The effect of high road speed is not, however, confined to increased 
wear of the tires. With grestly increased severity of the road 
shocks, there is necessarily greater wear and tear of all the active 
parts of the under-carriage. 

It has already been remarked that engines of about 24 horse- 





| power have been largely used and continue to be used, and the 
| question arises as to whether the omnibuses with these engines 


have shown themselves to be inferior to those of higher power. 
Speeds considerably in excess of that permitted by the Local 








Government Board Regulations, namely, 12 miles per hour, can be 
and are maintained on level or neariy level roads; but on the 
hills to be found on some of the London routes it is frequently 
difficult to run at the speeds at which the horse-drawn omnibus 
is usually driven. If the hills are to be climbed at high speed, 
and a speed of more than 12 miles per hour is to be maintained on 
the level roads, then the engine of higher power becomes neces- 
sary ; but in this connection, it must be remembered, that dis- 
cretion must be used as to the relative importance of rapid 
acceleration and of economy of fuel. At the present time omni- 
buses constructed to run at 12 miles per hour are now run at con- 
siderably higher speeds, and this entails injurious racing of the 
engines and noisy working. On the whole, experience tends to 
show that a 30 horse-power engine is an ple for all London use, 
especially if anything like proper observance of the regulation 
speed properly allowable to such vehicles is to be maintained, and 
this speed regulation should be followed in the interests of the 
owner of the vehicles as well as in that of the public. In order 
to prevent this high-speed running under any circumstances, a 
system of automatic control is required, which, while limiting the 
maximum speed, will yet leave it in the power of the driver to 
accelera‘e rapidly up to the predetermined limit. With a 28 
horse-power engine the mean rate of acceleration to 12 miles per 
hour is about 1 -25ft. 

For the purpose of illustration of this paper, drawings of some 
of the most frequently used under-carriages had ween selected to 
represent the general practice now obtaining as regards the general 
disposition of the machinery and the forms which it commonly 
takes. Those which were given differed in some of the important 
details, and some of them could be considered repre-entative of the 
methods adopted by nearly ail of the many makers now engaged 
upon the construction of petrol motor omnibuses. These illustra- 
tions are not reproduced. 

Framework of under-carriage.—The framework of the under- 
carriage is generally similar, so far as the use of a main frame for 
the support of the whole load and asecondary or underirame for 
the attachment or support of the engine and some of the trans- 
mission gearing is concerned, but there are three methods of con- 
struction which differ considerably. These methods may be classed 
as those in which — 

(1) The main longitudina] and transverse members are formed 
of rolled steel channels and angle steel of uniform depth of section 
from end to end. 

(2) The longitudinal and some of the transverse members are 
of pressed steel, with a depth of section of the main longitudinals 
greater at the centre and tapering towards the ends. 

(3) The longitudinal members are made of wood encased or 
stiffened by steel chaonels or flitch plates with steel transverse 
members. 

For purposes of comparison, sections of maximum depth of the 
three types of main frame are shown by Fig. 1. : 

‘Lhe relative powers of resistance of these frames to bending 
are respectively in the order given, 1-37, 1-78, and 1-0, from 
which it may be inferred that type 2 is that which should give the 
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best results in service, so far as strength of this part as an element 
is concerned. z 

Type 1 is representative of that used by the principal makers for 
some years. It has been found of insufficient strength to resist the 
bending stresses experienced in service. Nearly all of them showed 
signs of distress by bending at a position a little forward of the 
front end of the omnibus body, and it is obviously the part of the 
frame which would most severely feel the bending efforts and 
efforts productive of contrary flexure. In front of this critical 
part of the frame the load is distributed between the points of 
attachment of the front springs, and behind iv considerable stiffen- 
ing effect is obtained by tixing it to the comparatively rigid omni- 
bus body. The severest bending stresses undoubtedly occur when 
a fierce clutch is suddenly dropped in, or when the brakes are 
instantaneously applied, and aggravate the effect of the pitching 
that may be observed when the omnibus is travelling over a bad 
road surface. Nearly all these frames have now been reinforced, 
either by the use of truss-rods or stiffening plates of various forms. 

The type of frame represented by No. 2 has not been so much 
used as No. 1, but it has been adopted by at least one maker of 
great experience. There is a growing tendency to use it, although 
it is a more expensive form of construction than the heavier form 
represented by No.1. From the point of view of reduction of 
weight and correct use and disposition of the material, it is an 
improved form, but as a deeper section of lighter scantling is 
employed, the junction of frame members have to be very well 
designed, and made to resist loosening by working or bulging 
and tearing away. Some of these frames now in use and made 
in France are showing signs of distress, as before, by bending of 
the longitudinal members. 

The type of frame represented by No. 3 has been used with only 
three types of omnibus, but the particular form shown has proved 
to be very successful as used with the De Dion omnibus. Its 
strength, judged merely from the section and with the combina- 
tion of materials taken into consideration, is much less that either 
of the other types, but there is no doubt that it isa livelier or 
more elastic frame, and capable of undergoing greater deflection 
than the other types before deformation occurs. A frame that is 
rigid, or is of a section from which little detiection can be expected 
without permanent change of form, must be of greater weight 
than the more fiexible frame, and for thcse reasons the armoured 
wood frame is good. 

The rolled-steel frame construction is adopted on the Straker- 
Squire and the Dennis omnibuses. The Milnes- Daimler omni- 
buses use a pressed steel frame. In this des'gn the material has 
been disposed to the greatest advantage, and it is interesting to 
note that in some ways parts of the framework are satisfactorily 
used for two purposes. The dished stiffening plate, extending from 
the forward end of the frame to the back end of the gear-box, 
reinforces, and also forms part of the means of support of the 
engine and change-speed gear-box, and partly takes the place of 
the undersheathing below the front part of the frames There is 
not much provision in any of these frames for racking or corner 
stresses, but such provision as is made by the use of web or gusset 
plates at angle junctions appears to give sufficient strength for the 
frames of lighter automobiles. 

With the exception of the sagging of the frames referred to, 
nearly all of the types in use have resisted the constant twisting 
and working to which they are subjected without pronounced 
trouble by loosening of rivets and bolts at the joints, and have, 
indeed, only given way in this respect as a result of bad workman- 
ship. There are very few frames so stiffly constructed that some 
twisting or elastic flexure cannot occur, nor is it desirable 
that they should be ; but it is desirable that this flexure should be 
fully recognised and provided for in the machinery attached to 
them. This necessity is far from being generally met. 26 

Even in some of the best motor omnibuses the connection 
between the clutch drum or shaft and the gear-box shaft is by 
rigid coupling, just as though these parts were fitted to a heavy 
rigid bed-plate like that of a direct-coupled central station engine 
and dynamo. In this latter case it is necessary or at least should 
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not be harmful. The engine or the dynamo are never or seldom 
moved from their bed, and if they are, they are put back again 
carefully with time, light, and every requisite for accuracy. 

In a motor vehicle the case is very different. Its bed is light 
and flexible, and it is dancing and jolting over bad roads all day 
and nearly all night. There is relative motion between shaft and 
gear-box shaft, and the engine may not only be taken off its bed 
several times in the year, but the engine may be changed more 
than once in a year, and generally in double-quick time. If it is 
not absolutely in line in every direction, as it should be, with the 
gear shaft, it has to accommodate itself as well as it can, when the 
bolts of a rigid coupling are pulled up tight. It does this in 
various ways. Sometimes it has an unbendable will and breaks 
something, but more often it struggles on until it has scooped out 
the bearings for the pleasure of freedom, or it wriggles the 
coupling-bolts to pieces. This means then that a coupling that 
will give freedom without looseness should be employed at this 
place, and at other places whenever a rigid thing with working 
parts is fixed to a flexible frame. 

The whole weight of the omnibus is invariably supported upon 
the axles through leaf springs of semi-elliptic form. Connection 
of the front springs to the frame is usually made at the forward 
ends by a simple pin attachment, and at the rear ends by shackles 
or swinging links. The rear springs are, with very few exceptions, 
connected by shackles or equivalent sliding junction pieces to 
permit of movement to the front or back of the axle position, 
without longitudinal displacement of the axle in relation to the 
frame. In a few cases a transverse spring has been used at the 
rear of, and in connection with, the side pair of rear springs, but 
this arrangement is now infrequently used, and has generally been 
found to provide too great a range of spring deflection, and has 
tended to increase the lateral movement by swaying of the 
omnibus on the springs. It is a three-point method of suspension 
instead of the commonly employed four-point method with two 
springs. 

Axiles.—The axles used are of varying form, but generally of 
similar type at the tront to permit of the use of pivoted axle ends. 
The pivoted form of axle is required as part of the universally 
used Ackermann type of steering gear, by means of which a large 
steering angle or lock is conveniently obtained with the necessary 
running clearance between the frame and wheels when the steer- 
ing angle is considerable. 

In most designs of front axle the ends are forked to receive the 
pivoted-wheel axles, as in the original Ackermann design, but 
occasionally the method is reversed, the pivoted wheel-axle being 
forked and the centre fixed part of the axle formed with pivot ends. 


Fig. 2-AXLE END 


Fig. 2 shows examples of three forms of axle-end. They are 
typical of those used with, for instance, the De Dion, Milnes- 
Daimler, and Straker-Squire omnibuses respectively. Either 
form is perfectly satisf.ctory, provided the combination of dimen- 
sions, material, and workmanship is good. Generally it would 
appear that the wide fork is to be preferred, because less heavy 
stresses are felt by the pivot pin; and when wear has’ occurred, 
there is less lateral freedom of the wheel and interference with 
steering. 

The construction of the rear axles is more varied, because of 
the different forms of transmission gearing employed ; but the 
common forms may be divided broad'y into two types :—({1) Those 
which are load-bearing, and driving axles or live axles ; (2) those 
which are fixed, and are load-bearing axles only. The former 
type, although frequently used with heavy slow-moving motor 
vehicles, has been seldom employed for motor omnibuses. Used 
with some forms of transmission gear it is the simplest form of 
axle, but it has to withstand a complex combination of stresses, 
and must be of very large size to be safe. It possesses one advan- 
taye, namely, that the road wheels may be easily removed, and 
with the least disturbance of parts or bearings, provided that the 
interchangeability of wheels and axles has been studied. 

With live axles or gear-driven axles there is some difficulty in 
securiog sufficient strength under heavy loads with anything like 
moderate frictional resistances, especially when the distance 
between the wheel centre and the point of application of the ioad, 
that is, the position of the springs, is considerable. In some cases 
the interposition of the brake drums between spring and wheel 
enlarges this distance, but it is reduced to a minimum in the 
Milnes-Daimler, in which the brake is applied to a narrow V groove 
on the wheel rim. In some others the distance between wheel 
and springs adds a bending moment to the axle, which, with a 
heavy form of central gear drive, differential, and case, raises the 
static and inertia stress to a very high one, and calls for great 
strength and weight, which is carried by the tires and not by the 
springs. 
aot given load on the road wheel the bearing of a live axle is 
at a disadvantage as compared with the bearing surface inside the 
wheel on a fixed axle. In the latter the pressure upon the jou nal 
in the wheel is ‘simply that due to the load on the axle or that 
carried by the wheel. With the live axle the journal pressure is 
greater than this in proportion to the distance of the bearing in 
which the live axle revolves from the centre of the wheel. 

The fixed or load-bearing axles may be subdivided into two 
asses :—(1) The solid straight or bent-bar form, independent of 
or not connected with the driving gear; (2) the hollow form con- 
taining and providing bearing support for the driving shafts. 

These two classes of axle are those now most used ; in fact, 
they are almost exclusively used. The simple fixed load-bearing 
axle is to be preferred, whether of the solid or tubular form, 
because, apart from the advantage of division of the work of 
driving and of weight-carrying or resistance of road shocks, no 
mechanical disadvantage attends their use. 

The removal of the road wheels for examination or repair of 
either the wheels, tires, axles, or driving gear may take longer 
than with the simple load-bearing and rotating axle, but it has to 
be remembered that, with the forins of driving gear which may 
be employed with the latter type of axle, more time has to be 
expended in removing parts of the driving gear within the axle 
housings or casing. It may also be remarked that with the tubular 
forms.of fixed axle used with, for instance, the Dennis and the 
Scott-Stirling vehicles, the road wheels may be as easily removed 
as with the rotating load-bearing axle, and the driving gear is 
=imilarly enclosed 

The repairs to r-ad wheels and tires constitute a not inconsider- 
able proportion of the work of upkeep of the omnibus ;° and 
facility of removal and replacement of these parts requires careful 
consideration. With the designs of axle used, with one exception, 
with all types of under-carriage, excluding those which are side- 
chain driven, a considerable part of the weight of the driving gear 
is added to the axle and is directly supported upon the tires, with- 
out relief from the effect of road shocks such as may be afforded 
by spring support. By the use of chain-driving gear the dead 
weight or weight not spring borne is as far as possible reduced, 
and to the relief of the driving gear from road shocks has to be 
added the relief of the wheels and tires. Attention may we!l be 
directed to the type of axle and arrangement of fixed driving gear 


—Fig. 3—-adopted hy Messrs. De Dion et Bouton for their omnibuses, 
By utilising their well-known form of joiuted driviug-shafts, they 
have been able to employ a simple curved bar or tube axle and 
enclosed toothed driving gear, without exceeding the dead weight 
on the axles of the side chain-driven omnibuses, 

Some consideration wil! be given later to the different types of 
final travsmission gearing ; and in now referring to frames, springs, 
axles, a: d road wheels, no further reference will-be made to driving 
gear. As affecting the question of axle weight, it may be interest- 
ing to record that with the Straker-Squire omnibus the weight of 
the axle complete with wood wheels, springs, and part of the 
weight of the radius rods and driving chains, is 124 cwt. With 
the gear-driven Milnes-Daimler omnibus the corresponding total 
weight, including part of that of the reach bars and propeller 
shaf*, is about 23 cwt. With another type of gear-driven omnibus, 
the Dennis, the total weight, including part of the weight of the 
radius bars and propeller shaft, is 16cwt. These figures suffice to 
show that there may be considerable difference of dead weight 
upon the wheels and tires. 

Stoutly constructed wooden wheels of the artillery pattern are 
most largely used. Wheels made of cast steel in one piece are now 
principally used with the Milnes-Daimler omnibus, and composite 
wood and steel wheels with the Crossley, Leyland, or Lancashire 
vehicles. The composite wheels have hollow-spoked, cast steel 
centres, and wooden felloes. Although at present infrequently 
used, their form and appearance are good. The wooden wheels, 
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Fig. 3—DE DION BOUTON AXLE 


when thoroughly well made of the best material, last well, and 
they have been, until recently at all events, lighter than the solid 
metal and the composite tires. The production of the one piece 
cast steel wheels referred to is confined to very few makers. 

The rubber tires are now almost uniform in section, and double 
or twin tires are used on the rear wheeis. From time to time 
attempts had been made to substitute wood and other materials 
for rubber, but so far without success. Failure has also attended 
many attempts to use spring-backed or cushioned wooden-block 
tires, and the use of spring wheels has not passed the experimental 
-tage. 

(To be continued. ) 








NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, February 11th, 1907. 

A mucH healthier tone prevails in business circles, and 
whilst there is only a moderate improvement in actual turn- 
over, there seems to be a greatly improved confidence as 
regards the immediate future. Asan indication of what is 
to be expected, the Board of the Langlaagte Gold Mine has 
authorised the expenditure of £60,000 for tube mills and the 
necessary appurtenances, thus showing that Mr. J. B. 
Robinson’s companies intend to follow the lead of the other 
mining houses and adopt fine grinding. Once the labour 
question is on a firm basis there will be an immense value of 
orders placed for plant to equip a number of mines; of these 
orders the bulk will come to England, provided the British 
manufacturers can give prompt delivery. 

The January gold output shows a slight falling off from 
December, being 537,638 ounces of fine gold, of a total value 
of £2,283,741, as against 550,167 ounces, of a value of 
£2,336,961. The decrease of 12,529 ounces, valued at £53,220 
is really a matter of book-keeping, as the December output 
ineluded 19,115 ounces of reserved gold which was declared 
and extinguished from the reserves, being carried to profit 
and loss accounts. The real position is shown by the fact 
that the gold won per day in December was 17,131 ounces, 
whilst for January it was 17,342 ounces per day, this being 
a record daily production, to which seventy-three mines con- 
tributed. During January there were 8450 stamps dropping 
in the Transvaal, 8120 on the Rand, and 330 in the outside 
districts, a net increase of forty over the month of December. 
The influence of the controlling houses is shown by the fact 
that the four principal groups, Eckstein Rand Mines, Con- 
solidated Goldfields, Farrar-Angio-French and the Consoli- 
dated Investment declared, from forty mines dropping 5815 
stamps, a total output of 389,952 ounces, or about 72 per 
cent. of the total output. 

In mining circles there has been much interest displayed 
in the recent discoveries of Chromite in the Transvaal. Until 
prospecting work has been more extensively carried out it is 
impossible to estimate the importance of the deposit; but 
every indication is that its value to the Transvaal will be 
immense. As the mineral has been di-covered in a district 
served by the railways—indeed, in some places the occurrence 
is in the immediate neighbourhood of the line—and as the 
values appear to be fairly high, immediate developments may 
be looked for. Chrome steel shoes and dies have been experi- 
mentally installed recently in some of the batteries ; and so 
far, whilst the results have in some instances shown that 
more care is needed in manufacture in order to obtain a 
uniform grade of product, the experiment has demonstrated 
that chrome steel is suited for our requirements in this 
direction. The only firm which is known to have supplied 
these shoes and dies is one of the factories of the United 
States Steel Trust; their representative has spent some 
months here, and has recently returned to the States. It 
would appear that, with the existing competition from the 


German manufacturers and this threatened competition from |, 





America, British manufacturers will have to bestir themselves 





———== 
if they wish to retain their hold on this market for 
and dies. 

The Examining Board for the granting of certificates to 
resident engineers on the mines is now constituted, and has 
held its first sittings. The efforts of the mechanical 
engineers’ section of the community for the past two years 
have thereby been crowned with success, and a Wide. 
reaching change has been effected. The Transvaal Institute 
of Mechanical Engineers fully considered the position of the 
mechanical engineer on the mines, and came to the decision 
that in the interests of the public, both as regards the savin 
of life and limb and prevention of damage to plant, it hs, 
essential that none but highly-trained engineers should be 
placed in charge of machinery. The Mines Department was 
approached, and amongst many arguments adduced in 
favour of that department {examining would-be resident 
mechanical engineers and granting certificates of com. 
petency, was the unanswerable one that the mining regula. 
tions called for the appointing of a competent mechanical 
engineer on each mine, whilst there was no authority con- 
stituted to say whether a man was competent or not. "After 
many delays an ordinance was passed by the Legislature 
enacting that every mine having more than 750 horse-power 
installed must engage a certified engineer to take charge of 
its plant. A Board, consisting of the chief machinery 
inspector, an inspector of mines, a consulting mechanical 
engineer, and two engineers holding certificates of com. 
petency, was appointed to conduct the examinations, and 
it has now prepared its syllabus. Under the law any 
engineer who has been, for at least one year prior to the pro- 
mulgation of the ordinance, in charge of the machinery on a 
mine, is entitled to a ‘‘service’’ certificate on passing an ex- 
amination in the Mixes and Works Regulation and the 
Machinery Regulations, provided he applies within six 
months for his certificate. Any engineer, therefore, who 
applies on or before June 28th, 1907, and si.tisfies the examiners 
that he had, prior to November 28th, 1906, been in charge of 
the machinery on a mine, anywhere in the world, will be 
acceptable for examination in the Regulations, and, if he 
passes, will be granted a service certificate. It is estimated 
that over 200 applications will be made for these certificates. 
All other applicants will have to pass what promises to be a 
very stringent examination as to his capabilities and know- 
ledge as a mechanical engineer. Before being accepted as a 
candidate he must send in an application form accompanied by 
(a) evidence of experience, ability, sobriety, and general good 
conduct ; (6) proof that he is over twenty-five years of age; 
(c) proof that he has served a satisfactory apprenticeship or 
pupilage in mechanical engineering ; (d) proof that he has had 
practical experience in the mechanical engineering depart- 
ment in a mine for at least one year. He will then be ex- 
amined to prove that ‘‘ he possesses a satisfactory knowledge 
of the construction and maintenance and operation of mining 
machinery,’’ and in the Mining and Machinery Laws of the 
Transvaal. Six papers will be set, and the total time 
allowed for the papers is ten hours:—(1) Legal knowledge, 
two hours ; (2) strength of macerials, one hour; (3) steam 
and the steam engine, two hours; (4) winding plants and 
appliances for the hauling and transport of materials, two 
hours; (5) mining plant, intermediate machinery, mechani- 
cal appliances, &c., two hours ; (6) electro-technics (elemen- 
tary), one hour. The syllabus is very lengthy, and one sec- 
tion will serve to show the breadth of the examination. 
Paper 4, on ‘ Winding Plants,’’ will cover the following :— 
‘* Choice of type of winder, direct-acting or geared, sheave 
drives, reels, &c. ; arrangements of cylinders and drums ; 
typesof drums, clutches, brakes, reversing gears, throttle 
valves, and depth indicators ; speed safeties and overwinding 
prevention devices ; detaching hooks ; relation of size of drum 
to size of rope; wire ropes, their structure, inspection, and 
maintenance, and their suitability for particular classes of 
work ; rope cappings and splicings ; changing ropes; pithead 
sheaves, cages, skips, kibbles, &c. ; safety catches, guides, 
and crossheads; types of head gears, ore bins, tips, &c.; 
haulages; rails, points, and crossings; trucks and trams; 
elevators ; belt conveyors; bucket and jigging conveyor ; 
aérial trams ; mechanical handling of material generally.”’ 
The feeling of engineers generally is that a great stride has 
been made towards increased efficiency in the operation of 
plants here, and that the day of the “glorified fitter’? has 
finished. Young, well-trained engineers would do well to 
think of the Johannesburg mines when considering their 
future, as there will be a splendid opening for really compe- 
tent men. The year’s practical experience required will be 
best put in on these fields as assistant to a resident engineer, 
as the examination promises to deal with local conditions 
especially. 
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CATALOGUES. 


P. A. Mupp anpb Co., Church-street, W. Hertlepool -—Standard 
list of Mudd’s improved piston packing rings for all kinds of steam 
engines. 

GANDY BELT MANUFACTURING ComPANY, Limited, Seacombe, 
Cheshire.—Price list of belting of all kinds, including ‘* Balata” 
vulcanised machine belting, leather link, hair, woven cotton, &c. 

JAMES BALDWIN AND Co., Devonshire Brass Works, Keighley.- 
This circular embraces a reprint of an article from THE ENGINEER 
describing a steam stop valve intended to prevent water-hammer. 








INSTITUTE OF MARINE ENGINEERS.—-At the Institute of Marine 
Engineers, Stratford, on Monday evening, the 11th March, Mr. J. 
G. Hawthorn, Member, gave the conclucing lecture of his series 
on ‘* Engine Construction” to the Junior Section. Mr. Hawthorn, 
in this last lecture explained the principles upon which an engineer 
would work in order to fix the sizes of cylinders, sizes of shafts, 
and other details in the design of engines proportionate to the 
size of a vessel, and to develope a certain power and speed, In 
leading up to the rule for determining the sizes of cylinders, he 
commenced by explaining the builder’s forraula for arriving at the 
indicated horse-power. Assuming the engines to be of the triple- 
expansion type, he successively dealt with the different pressures, 
length of stroke, and size of piston, cut-off, allowance for clearance 
and ratios of cylinders, after which he deduced the sizes of the 
high-pressure, low-pressure, and intermediate cylinders, and the 
method of balancing. The size of the shaft was then gone into, 
the lecturer explaining the stresses and moments to be taken into 
account in the calculations, describing more particularly the 
derivation and value of constants, He then briefly outlined the 
method of erecting the engines, and concluded with a few words 
on valve setting. In reply. to questions, the lecturer described the 
different methods of lining the cylinder, and the sighting of the 
engices in course of erection. Tie phenomena in connection with 
several breakdowns were then alluded to, and on it being proposed, 
that this should form the subject of another lecture, it was 
subsequently arranged that a lecture be given voy Mr. Hawthorn 
at the Institute on Monday evening, April 22nd, on *‘ Fertility of 

urce in the Engine-room.” A vote of thanks was accorded to 
the lecturer. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Manufactured Iron. 

MANUFACTURED ironmasters are looking forward to the 
next querterly meeting, which is fixed for April 11th in Birming- 
ham. What will be the exact course of trade by that time it 
would be difficult to tell with certainty. But at present manu- 
factured iron is losing strength, in sympathy with the fall in the 
raw iron market, and there is now a good deal of give-and-take 
going on between buyers and sellers in the fixing of new contracts, 
‘There is a sufficient volume of work at present to keep the mills 
going full time, but new business is rather scarce, and how. long the 
present activities will be maintained is doubtful. Yet, apart from 
the influence of the fall in the warrant market, there should be no 
reason for entertaining doubt of a good early summer trade. 
There is believed to be an abundant demand in the background. 
Common nut and fencing iron is selling at £6 17s. 6d. to £7 per 
ton, while the general run of unmarked bars are now £7 2s. 6d. to 
£7 5s. and on to £7 7s.6d. The Association figure of £7 10s. is 
not pretended to be adhered to at date. 


Prices for Finished Iron, 


The general run of prices in the other branches of the 
finished iron trade may be mentioned as :—Sheets : Singles, £8 15s. 
to £8 17s. 6d.; doubles, £8 17s. 6d. to £9; trebles, £9 10s. to 
£9 12s, 6d.; galvanised corrugated sheets, f.o.b. Liverpool, 
£13 15s.; hoop iron, £8 10s.; slit nail-rods, £8 10s.; rivet iron, 
£7 15s. The sheet iron makers are steadily employed, mainly on 
orders from the galvanisers. 


Alleged Underselling. 


In view of recent reports of weaker prices in the gas strip 
trade proceeding from alleged underselling by a firm in another 
part of the kingdom, who are members of the Strip Association, 
there has just been a meeting of the associated manufacturers in 
Birmingham, at which the position was discussed. The meeting 
was private, but it is announced that the firm who had been 
referred to sent in a most explicit assurance that, so far as the 
were concerned, there had been no undercutting competition with 
the Staffordshire makers. The explanation was deemed satisfac- 
tory, and on this showing it was determined to maintain the late 
standard of £7 10s. to £7 12s, 6d. as the basis price. Some large 
contracts were reported to be just now on the market. 


Unmarked Bar Association Meeting. 


A meeting of the Unmarked Bar Association has just 
been held at Birmingham, relating, it is understood, to a sugges- 
tion which has been made for the formation of a national organisa- 
tion to watch legislation and other matters affecting the trade ; 
also, if possible, to strengthen the basis of the present organisation 
with a view to producing greater uniformity of prices between this 
district and other manufacturing districts of the kingdom. No 
detinite action has been announced as the result of the gathering. 


Pig Iron Irregular. 


Pig iron keeps irregular, and consumers are still acting 
with caution. Staffordshire and Midland makers, however, con- 
sider buyers over anxious and over sensitive, and adhere to their 
former proposition that there is no sufficient reason why the fall in 
the Scotch and Cleveland warrant markets should have a serious 
reflex influence here. Sellers are doing their best to maintain 
prices, but in face of users’ pressing demands for concessions, it is 
a very difficult business, The dearness of coke and the shortness 
of pig iron supplies are, however, influences which make in sellers’ 
favour. Prices may be given as about :—South Staffordshire 
common forge, 56s. to 57s. 6d.; part-mine, 60s.: best all-mine, 
85s. to 903.; cold blast, 115s.; North Staffordshire, 59s. to 61s.; 
Northamptonshire, 57s, to 58s.; Derbyshire, 58s. to 60s. 


Steel Trade. 


‘ The steel trade may be voted healthy in spite of the 
easier conditions attaching to raw steel. Current quotations are 
well sustained on the whole at:—Bessemer billets, £6 5s. to 
£6 7s, 6d.; Siemens billets, £6 103. to £6 12s. 6d.; mild bars, £8 
to £8 5s.; girder plates, £8 to £8 5s.; boiler plates, £9 2s. 6d. to 
£9 53,; joists, £7 5s. to £7 7s. 6d.; angles, £7 5s. to £7 10s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, March 20th. 
The Course of Pig Tron. 


THERE was a good attendance on the Iron 'Change on 
Tuesday, but prices of pig iron again showed a lower tendency. 
The ‘‘ Bears” are still in possession, and judging from present con- 
ditions, are likely to remain so for some time to come. Certain it 
is that. merchants are offering at under makers’ prices, and for long 
forward delivery considerably so. Still there was, on the whole, a 
rather steadier feeling, but consumers were in no humour to commit 
themselves far forward. Generally speaking, merchants were 2s. 
to 3s. under makers’ rates. There was more Glengarnock offering, 
chietly for forward delivery, but Lincolnshire showed little change. 
Makers hold out for full rates for Derbyshire and Staffordshire, 
but this class can be bought at about 6d. per ton less than the pre- 
vious week in sécond hands. There is no talk about American 
demand, but attention centres to some extent on German ; still, 
it does not seem to have much ¢ ffect on spot. Hematite, both on 
the East and West Coast, rules in buyers’ favour. Middlesbrough 
showed an improvement of about 6d. per ton. Forge iron locally 
- — but Middlesbrough can be bought at less money than 
ast week, 


Finished Iron. 


There is a shade quieter tone in this department. Mer- 
chants say that orders are not so plentiful as a month or so ago, 
but, on the other hand, makers, especially of bar iron, show full 
order-books for some time forward, 


Steel. 


, _ Steel and steel products are exceedingly steady. Inquiries 
are fairly numerous, but the resultant business is not quite so good 
as might be desired. Still, makers and agents have every con- 
fidence in a better course of this business in future. 


Manufactured Copper. 


_ In some instances manufactured copper was lower, 
especially for tubes. 


Quotations. 


. Pig iron: Lincolnshire No. 3 foundry, 62s. ; Stafford- 
shire, 62s.; Derbyshire, 61s. to 61s. 6d ; Middlesbrough, open 
hrands, 63s. Scotch: Gartsherrie, 73:.; Glengarnock, prompt, 
72s.; Eglinton, 693. 6d.; Dalmellington, 70s, delivered Man- 
chester. West Coast hematite, 73s,; East Coast ditto, 77s,, both 
f.0.t. Scotch, delivered Heysham: Gartsherrie, 70s 9d.; Eglin- 
ton, 693. 9d.; Eglinton, 67s, 3d. ; Dalmellington, 67s. 9d. 
Finished iron: Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to 
£9. Steel: Bars, £8; hoops, £8 2s. 6d.; boiler plates, official, 
£9 2s, 6d.; plates for tank, girder, and bridge work, £7 15s. to 
£8 ; hoops, £8 17s. 6d. Copper: Sheets, in quantity, £125 per 





ton; small lots, 144d. per lb.; tough ingot copper, £116 to 
£116 10s.; best selected, £117 per ton; ps cc on ie tubes, 
144d. to 15d.; brazed ditto, 149d.; seamless brass tubes, 11}d.; 
brazed ditto, 124d.; condenser, 12}d.; rolled brass, 10}d.; brass 
wire, 107d. to 1ld.; brass screwing rods, 104d. to 109d. per lb. 
Sheet lead remains unchanged ind quiet at £23 5s. per ton. 
Tin ingots are lower: English, £192 to £193 per ton. 


Lancashire Coal Trade. 


The position does not show much material change. There 
was a fair attendance on the Coal Exchange on Tuesday, but busi- 
ness was, if anything, a shade quieter. Full time continues to be 
worked at the pits, whicl is good for this time of the year. 
Demand for house coal is fairly steady, but for bunkering coal 
prices are somewhat easier. Best pee 4 and manufacturing coal 
well maintained. 


Manchester Engineers and Wages. 


The labour question is again coming to the front, and some 
rather sensational statements are appearing in the daily Press as 
to the complications in case an advance is not granted. We are 
assured that there is no probability of a strike as a result of 
employers refusing to grant the additional shilling per week 
requested. 


BARROW-IN-FURNESS, March 21st. 
Hematites. 

There it a quieter trade, generally speaking, in hematite 
iron, and this has arisen to a great extent because of a somewhat 
lessened inquiry on American account, although it is known that 
large consignments of metal are required across the Atlantic, and 
that orders of considerable bulk will be placed during the year. 
There is also a slight falling off in the continental trade, and here 
again it is believed Germany, Belgium, and other countries have not 
nearly placed the orders they know they cannot execute themselves, 
and must come to Great Britain with them. Furthermore, con- 
siderable business is in hand on American and continental acconnt, 
and some of this stretches over the greater part of the year for 
delivery. On home account the demand is well maintained, and 
local steel makers are takiog fuller supplies of metal, and are 
likely to continue todo so. Makers maintain their quotation for 
mixed Bessemer numbers. at 79s. per ton net f.o.b., and warrant 
iron sellers are quoting 72s. 3d. net cash, with buyers 3d. less 
Those makers who produce special classes of hematite iron reporta 
good and steady demand for this metal, and makers of ferro- 
manganese and of spiegeleisen are doing a very good trade. 
Charcoal iron is in good demand, and makers are in receipt of 
more orders than they can deal with. Iron ore is in brisk demand, 
and 18s, is still the ruling price for good average sorts net at 
mines, 


Steel. 

A better tone is reported in the steel trade. The rail 
mills and the plate mills are in full employ, and makers are very 
well off for orders in both these departments. There is every pro- 
spect of the continuation of fairly active trade, except in merchant 
steel, the mills producing which are only half employed. The 
stee) foundries are busy, and are likely to be better employed 
than in the early part of the year. Heavy rails are quoted at 
£6 15s, net, f.o.b., and ship plates at £7 10s.; boiler plates at 
£8 10s. ust cash. 


Shipbuilding and Engineering. 

In the engineering establishments in the district much greater 
activity prevails, recent marine orders having given new life to 
that department. Boilermakers and ironfounders are well 
employed. 


Shipping and Coal. 

The shipping trade of the West Coast district is better 
employed. The exports of iron and steel for the year to date have 
reached 190,279 tons, being an increase of 27,213 tons on the cor- 
responding period of last year. A very active business is being 
done in coal and coke, and prices remain high, steam qualities of 
coal being at 15s. net cash and blast furnace coke at 30s. to 31s. 
net at Wesf’Coast furnaces. 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 


The General Situation. 


THE reports of large manvfacturing concerns and the 
annual meetings being held confirm the accounts of good business 
done in the iron and steel industries during last year, and 
the outlook for the current year is regarded as satisfactory. The 
annual meeting of the shareholders in Vickers, Sons and Maxim, 
Limited, was held at the River Don Works, Sheffield, on the 
19th inst. The Chairman, Colonel Vickers, stated that the com- 
pany was to be congratulated. It had had, he considered. a very 
good year, and had begun this year with good orders. Gratifying 
statements of business done during 1906, and of the prospects for 
1907, are being made at other company meetings. In the heavy 
trades generally, and otners allied to them, hopeful views are 
taken. The accounts given of the cutlery and kindred staple 
trades are not so satisfactory. The coal trade is active, more 
especially in steam qualities, which are in ever increasing request. 


House Coal likely to be Cheaper. 

Though the weather continues boisterous while we write, 
the conditions are getting more spring-like, and domestic fuel is 
easing off somewhat. There are expectations that with the 
beginning of April prices will be reduced a shilling a ton. Some 
concessions are stated to have been made at several collieries, but, 
if so, they are exceptional, and the householder need not look for 
any general relief until after the Easter holidays. For the present 
Silkstone coal keeps firm at 14s. to 14s. 6d. per ton ; best Barnsley 
soft coal from lls, 6d. to 12s. 6d. per ton ; secondary sorts, 10s. to 
10s. 6d. per ton at the pits. 


Steam Coal. 

Continued firmness is reported all round, and advanced 
values are certain to rule in new contracts. Supplies to meet 
requirements of large consumers during the holiday season are 
being pressed for. The South Yorkshire Associated Coalowners 
are stated to have come to an understanding not to tender for 
best Barnsley hards at a lower figure than 12s. per ton before the 
end of June next, when several large contracts for locomotive fuel 
fall out. This figure represents an advance of 3s. 6d. per ton on 
the price mow being paid by the railway companies concerned. 
The gas companies will also have to give more for supplies under 
their new contracts. Large purchases of Yorkshire and Derby- 
shire gas coals are stated to have already been made for two 
leading London companies, The position of the hard coal trade 
is remarkably strong both for home and foreign markets. From 
Hull the exports continue to increase, the weight for the week 
ending 12th March having been 54,511 tons, against 23,516 tons 
for the corresponding week of 1906; from Grimsby, for the week 
ending 15th March, 23,868 tons, compared with 18,960 tons for 
the corresponding week of 1906, 


Coking Slack and Smudge. 
A brisk demand exists, the pressure being accentuated by 
the approaching holidays bringing urgent requests for supplies to 





tide over ‘‘play” time. ~ All descriptions of manufacturing fuel 
suitable for steam generating purposes are readily absorbed by 
the market, particularly in the Lancashire and Yorkshire textile 
districts. Cokirg slack fetches 6s. 6d. to 7s. per ton; ordinary 
engine fuel frotn 5s. to 5s, 3d. per ton at the pits. 


Coke. 


Rates are rather easier at present, the change heing 
caused by an excess of stock in the market, owing, we are in- 
formed, to several furnaces in the Midlands being put out of blast 
for repairs. Ina short time, when the furnaces are again at work, 
a stiffening of prices is inevitable. Meanwhile, tt washed 
smelting coke is at 163. to 17s. per ton ; unwashed, 14s, to 15s. per 
ton. Steel melting. coke, on the other hand, is rather dearer, on 
account of the heavy demands made for the production of crucible 
steel. Prices, at the time of writing, rule at from 27s. to 28s. 
per ton. 


Steel. 


An excellent business is reported in the principal classes 
of steel, with every prospect of good work forward. The crucible 
steel department is satisfactorily employed, and the qualities re- 
quired for railway work are in steady request. The special steels 
which have formed so prominent a feature of the steel business 
for months are still in large demand both on home and foreign 
account, 


The Situation in the Iron Trade. 


There is practically no‘ change in the iron market. 
Hematites remain at the higher figures quoted a fortnight ago, 
West Coast, delivered in Sheffield and Ro:herham, being 88s. to 
90s. per ton, and East Coast, 84s. to 86s. per ton, the latter subject 
to 2) per cent. The Lincolnshire Ironmasters’ Association, at 
their meeting on the 15th inst., left official quotations unaltered, 
viz., No. 3 foundry, 62s. 6d. per ton: No. 4 foundry, 60s. 6d. per 
ton ; No. 4 forge, 59s. 6d. per ton; No. 5 forge, mottled. white, 
and basic, 63s. perton. The lower figures quoted for Derbyshire 
irons are still rvling, though makers are well booked forward and 
there is a satisfactory demand. Derbyshire, No. 3 foundry, 62s. 
per ton ; No. 4 forge, 58s. per ton. Bars, £7 15s. to £8 per ton; 
sheets, £9 10s, to £10 per ten. 


Railway and Military Material, &c. 


A fair araount of work is being done in specialities for 
locomotives and in the department gene ally, as well as in carriage 
building, both for home and abroad. But there is nothing in the 
nature of a ‘‘ boom,” the orders being to no great extent, though 
continuous. There is not much doing in wagons, In addition to 
the armour plates now in course of manufacture for the British 
Admiralty, thero is considerable work proceeding in other classes 
of military material, more especially in ordnance and shot and 
shell, the latter both on home and distant account. The leading 
engineering houses are well rp the work in hand including 
orders for South Africaa mining districts and other markets. 


Cammell, Laird and Co., Limited. 


The report of the directors for the year ended Decem 
ber 31st, 1906, was issued this week. It states that ‘‘ the results 
of the year show a gratifying increase in profits, and the directors 
are hopeful that the large and carefully considered expenditure 
which has been rnade on improvements and additions to the works, 
with a view to increasing their capacity and efficiency, will enable 
the severe competition which at present exists in all branches of the 
business to be successfully met.” The report deals with various inter- 
esting matters, including the following :—‘‘ During the year the tur- 
bine steamers St. George, for the Great Western Railway, and the 
Marylebone, for the Great Central Railway, were delivered from 
the Birkenhead Shipbuilding Yard. The turbines constructed 
under the licence from the Parsons Company have given much 
satisfaction. The 33-knot torpedo-boat destroyer Cossack, for the 
British Government, has since been launched, and the 36-knot 
torpedo-boat destroyer Swift, also for the British Government, is 
building, in addition to other mercantile work and some heavy 
repairs. The wet dock and the two graving docks of the Tran- 
mere Bay Development Company, Limited, are now completod 
and ready for work, and the first large vessel has been docked and 
under repair in No. 1 Graving Dock. The Mersey Docks and 
Harbour rd have finished the constructicn of the river wall, 
and the shipbuilding yard will be ready to build vessels within the 
next few months. "Phe interest “acquired by the company in the 
Fairfield Shipbuilding and Engineering Company, Limited, of 
Glasgow, has fully realised the expectations formed in respect of it.” 


Derbyshire Miners and Non-Union Men. 

Reference was made last week to the action decided upon 
at Barnsley by the Council ot the Yorkshire Miners’ Association, 
with the view of bringing non-unionists into the Association. At 
Chesterfield, on the 16th inst., the Council of the Derbyshire 
Miners’ Association had the same subject under consideration. A 
ballot of the miners in the county had been taken on the question 
of giving in notices to compel non-union men to come into the 
Association. It was stated that the result showed 95 per cent. in 
fa\our of such a course, and the Council decided that the men 
should give in notices on the nearest making-up day to April 11th. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


The Trade Situation. 

ALMOsT all round there is a marked slackness in the dis- 
tribution of new orders, which is mainly due to the less encourag- 
ing news from America, and to the belief, which is largely held, 
that we have attained the crest of the wave as regards prosperity, 
aud that prices will generally become easier. Consumers are there- 
fore holding off, as mostly they can afford to do, because they are 
well bought ahead. At the same time, producers are well sold, ard 
they can as well afford to wait as the buyers. In these circum- 
stances prices are firmly maintained. What will be the outcome 
of the p esent state of affairs it is quite impossible to forecast, 
especially with the warrant market so uosettled. Much depends 
upon the course things take in America, and the news from that 
country is regarded with the utmost interest. It has been rather 
disquieting during the last fortnight. Certain it is that for some 
weeks the Americans have not been buying Cleveland pig iron, 
though there were rumours in London this week that there was 
renewed buying. Even inquiries are very few. There is a good 
deal of Cleveland pig iron yet to go which was bought last 
January, but when these are completed it is not likely that 
the shipments of pig iron from this district will fall off, because 
there are very large orders to be executed on continental 
account, 


Cleveland Pig Iron. 

It is a long time since so few orders were being given out 
for Cleveland pig iron as at the present time, and if the producers 
had not well filled order books, prices would decline at a rapid 
rate. Makers, indeed, are very independent, and believe prices 
will rise again, as is usuaily the case in the spring. It is certain 
that the blast furnace owners will find it difficult to satisfy all the 
wants of consumers during the second quarter of the year, for the 
contracts already on their books will take up almost all they can 
make. Besides this some of them are well sold for the second 
half of the year, and some of the German consumers are asking for 
quotations for deliveries to be made in the first quarter of 1908. 
The general price for No. 3 Cleveland G.M.B. pig iron this week 
has been 54s. 9d. per ton for early f.o.b. delivery, bat the market 
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has been unsettled, owing to the fluctuations in the price of 
Cleveland warrants. No. 1 has been sold at 59s. 6d. per ton this 
week, and 58s. 6d. has generally had to be paid. It is thus 3s. to 
4s. per ton dearer than No. 3, whereas for several years the 
difference has only been 1s. 6d. The change has been brought 
about by the great scarcity of No. 1, and more is wanted than is 
being produced. If such a wide difference continues to be 
maintained in the prices, it will pay the producers to{burden their 
furnaces specially to produce that quality. No. 4 foundry is at 
54s,, and No, 4 forge at 53s. 3d. 


Hematite Pig Iron. 

The position of makers of East Coast hematite pig iron is 
generally satisfactory, for they are delivering all that is being pro- 
duced, and not a ton is going into stock, though the output is the 
largest that was ever recorded. The prices are nut affected by 
the state of business on the warrant market, for the speculators 
cannot deal in East Coast hematite warrants when there are none, 
and not likely to be any. The quotation for mixed numbers hema- 
tite iron is kept at 77s. 


Ore and Coke. 

The price of Rubio ore is maintained at about 22s. per ton 
c.i.f. Middlesbrongh, but scareely any except odd cargoes are sold, 
seeing that the hematite ironmakers are all well covered for their 
ore. Merchants cannot very well reduce the quotation further 
at present, seeing that rates of freight are advancing, and must 
advance more when the Baltic pcrts reopen. The imports are 
very heavy. consumers taking delivery of as much as_ possible 
while the freights are low. The weakness in coke prices now is 
in striking contrast to the position in the first two months of the 
year, and the relief to the ironmaster is very acceptable, though 
the prices are still too high with No. 3 Cleveland pig iron under 
55s. per ton. Medium furnace coke, which was quoted last month 
at 25s. per ton, delivered at the Middlesbrough furnaces, can 
now be got at 2ls., and there have been sales at 20s. Limestone 
is somewhat dearer, as the demand at the furnaces has increased 
more rapidly than the supply. 


Stocks and Shipments of Pig Iron. 

The heavy exports of Cleveland pig iron to the United 
States are steadily depleting the sto-k in Connal’s public stores, 
from which the bulk of the iron required by America is now being 
taken. The quantity held in the public stores on the 20th inst. 
was 479,630 tons, a decrease this month of 15,446 tons. The 
stock consisted of 456,548 tons of No. 3, 19,945 tons of No. 4 
foundry, and 3137 tons of other iron not deliverable as standard. 
A year ago 750,(00 tons were held in Connal’s stores. The exports 
of pig iron from the Cleveland district this month are very satis- 
factory, and are not likely to fall off. They have been 96,595 tons, 
as compared with 69.065 tons last month; 85,698 tons in March, 
1906 ; and 45,735 tons in March, 1905, all to 20th. They are 
increasing rapidly to Germany now that the rivers and canals are 
open, but the dockers’ strike at Hamburg limits deliveries to that 
port, which takes usually more pig iron from this district than 
any other port in the world outside Great Britain. 


Proposed Abolition of Sunday Work. 

A public meeting was held a few days ago in Middles- 
brough, under the auspices of the Mayor, to consider the question 
of starting a movement for the abolition of Sunday work in the 
district. It was decided that a committee should interview the 
ironmasters with a view of getting them to damp down the fur- 
naces on the Sunday. ‘This is not the first time such a crusade 
has been started. ‘Then it was shown that if work was stopped 
at the blast furnaces on the Sunday it would mean that only on 
two or three days in the week could pig iron be profitably 
produced. 


Manufact_red Ivon and Steel. 

The demand is generally quiet at the present time, but 
the works are, nevertheless, fully occupied on old contracts, and 
there is not likely to be any lack of these for some months. That 
being so, Lo pressure to sell can be reported, and manufacturers 
will not reduce their quotations, which have been unchanged for 
several weeks. The ironfounders report a somewhat more active 
condition of the market especially for chairs and pipes. 


Coal. 

The downward movement in the prices of coal has been 
checked ; indeed, as far as regards steam coal, there has been 
some recovery, and buying is fairly brisk for delivery over the 
shipping season, more particularly the Baltic season. The price of 
best steam coal has gone up agaia to 15s., and seconds to l4s., both 
f.o.b., and consumers and merchants abroad are keen to buy. 
The gas coal trade is quiet, and is likely to be so for some months 
now ; but nevertheless some good foreign contracts are in the 
market, and the London gas companies are likewise negotiating for 
their annual supp'ies. The price of best gas coal is 12s. to 12s, 6d. 
per ton f.o.b. Best foundry coke is at 24s. per ton f.o.b., and 
medium furnace coke is readily obtainable at 21s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


General Trade Outlook. sa 

THERE is, asarule, constant employment in the larger 
industries, with a prospect of this being continued, probably, in 
most instances, for a considerable time, until existing contracts 
are implemented. What is calculated to occasion some concern 
is the fact that fresh business is not coming forward, except in a 
few special departments, anything like so freely as could be 
desired. This is so, for example, in the shipbuilding and marine 
engineering branches, where the tonnage now being placed does 
not amount toa tithe of that which is being delivered off the 
stocks. Along with this paucity of fresh work there is springing up a 
renewed agitation among the ironworkers for an advance of wages. 
Both the engineers and boilermakers in the Clyde district are now 
moving in that direction, and apparently repeating their former 
unsuccessful method of seeking an incre+se of pay at a time when 
their employers are suffering from a diminution of orders. Another 
thing that is operating adversely against business in yarious direc- 
tions at present is the excessively high prices of fuel. This diffi- 
culty is apparently about to be aggravated by a further increase in 
the colliers’ wages, which is not likely to be conceded without at 
least a corresponding advance in prices. The railway companies 
have suffered severely from the high cost of coal, and it is now feared 
that the export trade in coal is suffering diminution from the same 
cause. Of course, as already hinted, there are also encouraging 
features in the present state of business, and among these is the 
steady inquiry for iron and steel goods for export. 


The Warrant Market. 

The pig iron warrant market continues to be influenced 
by advances fromabroad. Prices of warrants had a further decline, 
owing to the financial crisis in America Jast week and the fall in 
the stock markets. The price of Cleveland warrants receded to 
53s. 2d. cash. But, with the return of confidence, an improvement 
took place, and business has since been done up to 54s. 54d. cash, 
the month price rising to 54s. 10d., and 55s. 6d. being paid for 
delivery in three months. Scotch warrauts have been quoted 
60s. 6d. to 61s. 6d., Cumberland hematite from 70s. 74d. to71s. 6d. 
(at which business has been done), and standard foundry pig iron 
52s, 6d. to 53s, 6d. per ton. 





The Foreign Demand for Pig Iron. 

Orders have been received in the lest few days for 
quantities of Scotch pig iron for shipment to Canada, South 
America, Australia, and elsewhere, and arrangements have also 
been made for further equipments of Cleveland pig iron to the 
United States. Since the beginning of the year 33,784 tons of 
Scotch pig iron have been sent to the States, compared with 1650 
tons in the same period of last year. The quantity sent to South 
America is almost double the shipment of the corresponding period, 
but, notwithstanding favourable statements regarding the trade 
with Canada, the exports of Scotch iron there this year have up 
till date been quite disappointing, amounting to only 1085 tons, 
against 1827 in the same period of 1906. Italy has taken 8403 
tons, compared with 4502 tons last year. 


Hematite and Basic Iron. 

A better inquiry is reported for these classes of pig iron. 
It is reported that Scotch hematite was lately done at 77s. 6d., 
but the current quotation of merchants is 78s. 6d. per ton for 
delivery at the steel works. The demand for hematite is quite 
active at the moment. The inquiry for basic pig iron has been 
better than usual. Ordinarily the Scotch works have been under- 
stood as being quite able to compete with the local demand, but 
consumers have recently, it is said, been obliged to purchase sup- 
plies of English iron of this quality in‘order to carry on the present 
rate of manufacture of structural material. 


Prices of Scotch Makers’ Iron. 

Several brands have been qroted 1s. per ton lower, but as 
a rule the prices are well maintained. G.M.B., No. 1, is quoted 
at Glasgow, 68s.; No. 3, 64s ; Govan and Monkland, Nos. 1, 69s.; 
Nos. 3. 65s.; Carnbroe, No. 1, 71s.; No. 3, 67s. 6d.; Clyde, No. 1, 
743.; No. 3, 69s.; Gartsherrie and Calder, Nos. 1, 74s. 64.; Nos. 3, 
69s. 6d.; Summerlee, No. 1, 76s. 6d.; No. 3, 70s. 6d.; Langloan, 
No. 1, 77s. ; No. 3, 71s.; Coltness, No. 1, 86s.; No. 3, 71s.; Glen- 
garnock, at Ardrossan, No. 1. 75is.; No. 3, €93. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 693.; No. 3, 66s ; Dalmellington, at 
Ayr, No. 1, 71s.; No. 3, 66s.; Shotts, at Leith, No. 1, 75s.; No. 3, 
70s.; Carron, at Grangemouth, No. 1, 78s.; No. 3, 71s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 9687 tons, compared with 8363 in the correspond- 
ing week. There was despatched to the United States 2400 tons ; 
South America. 417; India, 185; Australia, 230; France, 25; 
Italy, 285; Germany, 612; Bolland, 127; B-lgium, 45; Spain 
and P rtugal, 120; China and Japan, 240; other countries, 181 ; 
the coastwise shipments being 4820 tons, against 2425 in the same 
week of 1903. The arrivals of (Cleveland iron at Grangemouth 
amounted to 10,494 tons, being 318 tons more than in the corre- 
sponding week, the total arrivals since the beginning of the year 
being 105,64Y tons, which shows au increase of 4213 tons. 


Finished Iron and Steel. 

Business has been moderately good in finished iron as 
regards fresh orders, and there is steady employment at the works. 
In the case of steel, it is reported that inquiries from abroad have 
materially increased, thes» coming in special quantity from Canada 
and Japan, and with such urgency that a good deal of business is 
expected to result. The home inquiry for iron and steel manu- 
factured goods appears to be in some respects rather disap- 
pointing. 

The Coal Trade. 

There has been a somewhat quieter feeling in the shipping 
department of the coal trade. The past week’s coal- shipments at 
the Scottish ports amounted to. 249,076 tons, compared with 
264,600 in the preceding week, and 219,973 in the same week of 
last year. It is felt that the high prices are rather against a con- 
tinuance of heavy shipments, but the clearances have also n 
reduced by stormy weather. The demand for household and manu- 
facturing purposes at home continues active. Colliers are agitating 
for a further increase of wages. 

eo 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Exports from Welsh Ports. 


THE past week has been rather quieter, so far as ship- 
ments are concerned. The total quantity of coal shipped foreirn 
trom the South Wales ports, according to the Custom House 
returns, for week ending March 15th, amounted to 485,787 tons, 
a decrease on corresponding week of last year of 88,160 tons. 
Swansea alone showed any improvement. Much of the decrease 
was due to the stormy weather. Taking the ports individually, 
Cardiff shipped 341,826 tons coal, 5094 coke, and 11,300 patent 
fuel. River Plate received 48,700 tons of coal, in twelve cargoes ; 
Port Said eight cargoes of 39,000 tons. Port Nollotti_took 1400 
tons coke, and Vera Cruz 3400 tons patent fuel. Newport shipped 
70,688 tons coal and 560 coke, River Plate taking three cargoes, 
totalling some 10,000 tons, and Smyrna two cargoes cf 8000 tons 
total. Swansea’s coal shipments were 59,677 tons, and, in addition, 
10,280 tons of fuel were despatehed. Of the fvel, carzoes went 
to the Rio Grande, Do Sal, and to Oran. French business con- 
tinues important. Rouen took ten cargoes of 9800 tons, Bordeaux 
two cargoes of 5000 tons, and St. Nazaire one cargo of 3500 tons. 
Port Talbot shipped 14,136 tons coal, Buenos Ayres receiving 3400 
tons, and Iquique 2330 tons. 


Cardiff Coal Market. 

Coal prices during the past week have ruled quiet, and 
the bad weather, which has lately told strongly on the Bristol 
Channel, bas contributed very considerably to the weakening of 
the market, as although there is a fair supply of tonnage in the 
various docks, yet some of the collieries appear to be in want of 
tonnage, and have been inclined to treat at favourable prices for 
proiapt-hipment. The general opinion is that, provided the weather 
moderates soon, we shall see a large infiux of tonnage, and this with 
the approach of Easter holidays indicates considerable pressure next 
week, which will have a very stimulating effect on the market. 
Latest prices :—Best large steam, 17s. 6d. to 18s.; best seconds, 
16s. 9d. to 17s.; ordinary seconds, 16s. to 16s. 3d.; drys, 16s. 3d. 
to 16s. 6d.; best washed nuts, 15s. to 15s 6d.; seconds, 14s. to 
14s. 3d.; best washed peas, 13s. to 13s. 6d.; seconds, 12s. to 
12s. 9d.; best small steam, lls. 6d. to lls. 9d.; best ordinaries, 
10s. 6d. to 103. 9d.; seconds, 9s. 3d. to 9s. 9d.; inferiors, 8s. 9d. 
to 9s. Best Monmouthshire black vein, 16s. 9d. to 17s.; one quota- 
tion is as low as 16s. 6d. Western valley, 16s. 3d. to 16s. 6d. 
Eastern valley, 15s. 3d. to 15s. 9d. House coal: Best households, 
18s. 6d. to 19s, 6d.; best ordinaries, 17s. 6d. to 18s. 6d.; No. 3 
Rhondda, 19s. 61. to 19s, 9d.; brush, 15s. 6d. to 16s. 3d.; smalls, 
12s. 6d to 12s. 9d; No. 2 Rhondda, 14s. 6d. to 15s.; through, 
1ls. 9d. to 12s. 3d.; smalls, 9s. 9d. to 103.; patent fuel, 16s, to 
16s. 6d. Coke easier: Furnace, 21s, to 23s.; foundry, 26s, to 33s., 
according to quality, 


The Pitwood Market. 

Pitwood prices are very weak, and I understand that as 
little as 17s. 9d. has been accepted by some merchants in order to 
obtain empties to finish steamers they are discharging. Price mid- 
week was 18s. Merchants at Cardiff are inclined to hold out for 
6d. above this price for next week’s delivery. Prices,‘at Newport 
are better than at Cardiff, and I am given to” understand that 
18s. 6d. can be obtained there for fairly prompt delivery. 32,000 
tons came in last week, 





The Freight Market. 

This on the whole shows very little ehange from last 
week ; orders are not very plentiful, and some owners are experi- 
ao difficulties in placing their boats owing to the approach of 

daster. 


The Anthracite Trade. 

At Swansea this week little or no alteration was shown in 
prices, but it was understood that the market was buoyant, 
and quotations were maintained. Machine varieties continue in 
demand, and rubbly culm and duff are unchanged. Latest :—Best 
malting, 20s, 6d. to 21s. 6d.; second malting, 18s. 6d. to 19s. 6d ; 
big vein, 17s, 64. to 18s. 6d.; red vein, 15s, to 16s.; cobbles, 
19s, 6d. to 20s, 6d.; nuts, 23s. 6d. to 24s, 6d.; machine-made peas, 
large, 15s, to 15s, 6d.; rubbly culm, 7s 3d. to 7s, 6d.; duff, 5s. 9d. 
Other quotations: Swansea best steam, 17s. 6d. to 18s, 6d.; 
bunkers, 13s, to 13s. 3d. ; small, 9s. 6d. to 10s. 6d.; House, No. 3 
Rhondda, 19s. ; small, 10s. 6d. to 11s. 6d.; patent fuel, 16s. 


The Tin-plate Trade. 

In the Llanelly district tin-plate manufacturers after due 
consideration have fixed upon a minimum price for plates, and it 
is stated that the result has been to harden prices. All the works 
are in full activity. In the stee! trade orders are plentiful at 
latest manufacturers’ prices. In the Swansea district there would 
have been a largely increased output but for an important break- 
age by which four tin-plate mills have been idle for some little 
time. Doubtless, if the weather had not been so stormy, a larger 
shipment of tin-plates would have been carried out. As it was 
56,034 b>xes were despatched, while the quantity brought in from 
Wales totalled 82,759 boxes. Stocks now are up to 140,000 boxes ; 
a tolerable amount of business is coming forward at Swansea for 
early delivery. Quotations: Ordinary Bessemer, l4s. 104d.; 
Siemens, l5s.; C.A. roofing sheets, £11 10s. per ton ; big sheets 
for galvanising, £13 15s, to £14. Finished black plates, £11 10s. ; 
galvanised sheets, 24g., £11 10s: Other quotations: Block tin, 
£189 5s.; spelter, £26 15s.; copper, £106 ; lead, £20; silver, 31d. 
per 0z. 


The Iron and Steel Trade. 

The condition, summed up in a few words, is that most of 
the works are fairly busy, without any special feature of interest 
to record. Heavy rails for home and foreign, colliery rails, and 
fish-plates in good bulk have been evident. Several parcels of fish- 
plates have been despatched. Cardiff shipped to Kurachee 3200 
tons steel rails, 112 tons railway material, 36 tons steel bars, and 
8 tons fish-plates. Newport, 240 tons galvanised sheets to Buenos 
Ayres, and this week 600 tons rails to Bahia Blanca, and 1500 tons 
general to same. Iron ore in gord bulk has come in from Seville 
to'the Ebbw Vale Company, and 500 tons from Belfast to Newport. 
From Rotterdam Newport received last week 1800 tons bars from 
Antwerp, and Cardiff 1100 tons bars and billets from 
Rotterdam. On ’Change, Swansea, the following quotations were 
given, all slightly lower:—Bessemer, mixed numbers, 71s. 6d.; 
Middiesbrough, 54s.; Scotch, 61s. 6d.; Welsh hematite, 84s. to 
85s. d.d. Steel bars, £6 2s. 6d. to £6 5s. for Siemens ; Bessemer. 
£6 to £6 2s. 6d. Cardiff quotes heavy steel rails unchanged at 
£6 12s. 6d.; light rails, £6 17s. 6d’ to £7. Newport quotes iron 
ore :—Rubio, 20s. 6d. to 21s; Almeria, 20s. 3d. to 20s. 6d. 
Dowlais is importing freely. Pig iron is voming in from Work- 
ington. 


Facilities in the Welsh Coalfield. 

It was stated by the chairman of the South Wales Miners’ 
Federation in his annual review this week that the loss of life to 
colliers*in the coal mines generally of the kingdom was four for 
every million tons worked, fut that in South Wales the proportion 
was nearly double. 


Fines Instead of Prosecution. 

Another subject brought forward by ‘‘ Mabon” at the 
annual gathering was the growing—and as he considered unwise— 
method of fining offenders instead of taking them before the 
magistrates. He has ascertained that in one county, not distant, 
£1000 had been deducted in colliery offives by way of fines for 
breaches of rules. It was not stated when, so it may be inferred 
that it applies to 1906. 


Serious Outlook for Colliers. 

Facts brought forward by ‘‘Mabon” appeared to his 
audience to strengthen his contention that in many cases fines 
were injudicious ; one of these was that 15 or 16 per cent. of the 
colliers had to look forward to death, disablement, or injury in the 
pursuit of their labour in the mines. 


Port Talbot Railwsy and Docks Bill. 

The promoters of this Bill have been gratified by the 
announcement that it has been reported for second reading. Among 
the points of the Bill are, power for obtaining increased capital, 
ani the right of running powers on the Rhondda and Swansea 
Railway. , sal Railway Bill has also been certified for second 
reading. 


Workmen’s Holidays. 
At the Conciliation Board meeting in Cardiff on Saturday 
it was decided that twa days’ holiday should be given to the 
colliers, 


Allied Trades on the Swansea Valley. 

While substantial progress is being shown at the new 
docks, the condition of things in the background is such, coupled 
by the harbour trade, as to justify the expectations of the pro- 
moters. There is scarcely an industry which is not in a healthy 
state. Inthe copper trade there was a slight set back lately, but 
this has now been recovered, and briskness characterises the 
various refractory ore industries, and the output of steel ingots 
and make of pig iron are well maintained. 


Other Industries for Cardiff. 

At the Chamber of Commerce, Cardiff, last week, Mr. 
Lloyd George, President of the Board of Trade, was present, and, 
amongst other interesting matter, commented upon the fact that 
Cardiff is given up to the coal trade, and lacks enterprise in other 
directions. I may note that the Dowlais Steel Works, Cardiff, had 
for one of its objects the aid to a shipbuilding trade. Whether 
that will come is at present problematical. Industrial reasoner, 
probably, are more in the matter of cause than statesmen can 
fathom. 








To the important engineering, financial, traflic, and 
administrative questions involved, the Government of India have 
appointed a commission, under the presidency of Mr. G. Moyle, 
the director of railway construction, to report upon the alternative 


ro) ls for the proposed bridge over the Ganges. The Railway 
tone pablished a memorial dealing with the two schemes 
under consideration, and they appear to be in favour of the scheme 
providing for a bridge over the Ganges. The Board have also 
published a memorial dealing with the two schemes under con- 
sideration, and they appear to be in favour of the scheme provid- 
ing for a bridge at Rampur Baulia, and connections on the north 
with the narrow-gauge lines on either side, as well as for a double 
metre-gauge line to Calcutta. This is estimated to cost 390 lakhs 
of rupees, while the Godagari scheme would cost 670 lakhs. Under 
the latter, says the 7'imes, two bridges would be required, one at 
Godagari and one at Sara, and it would necessitate conversion of 
the narrow-gauge lines between this place and Calcutta and that of 
the Eastern Bengal State Railway. 
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NOTES FROM GERMANY. 
(Fiom our own Correspondent.) 
Iron and Steel in Rheinland-Westphalia. 


THE condition of affairs is undoubtedly satisfactory, both 
as regards employment and the number of orders received. Prices 
have changed but slightly during the last few weeks, and there is 
altogether little of importance to be related in connection with the 
iron and steel trade, for in all departments the regular activity of 
previo s weeks continnes unabated. M_-kers, as a rule, having 
plenty of contracts booked for summer and even autumn delivery, 
are disinclined to agree to official reductions, and only in a few 
instances rather less firmness was shown in price than formerly. 
Although it is generally believed that business in the next quarters 
will remain active and strong, the uncertainty about the syndicates 
ynakes traders and manufacturers of iron and steel hesitate about 
committing themselves very far ahead, and the number of forward 
orders has, therefore, decreased slightly of late. Regarding the 
different branches, there was a satisfactory trade done in raw iron 
as well as in s-mi-finished steel, and the engineering establishments 
are very freely employed. An excellent condition prevails in the 
railway department, and manufacturers are busier than they have 
been at any time, and prospects are encouraging as regards future 
work, 


The Silesisn Iron Trade. 

Firmness is shown in all the principal branches of the i-on 
and steel industry, only in plates, especially the heavier so-ts, 
a slightly weakening tendency could be noticed. Quotations for 
girders, as well as for sectional iron, are exceedingly firm, and a 
rise in prices has even been taken into consideration, for the next 
meeting of the Steel Convention. 


Coal in Germany. 

Inquiry and demand for all descriptions of fuel have been 
so extensive that the Coal Convention had to refuse foreign con- 
tracts, in order to be able to satisfy the inland customers, and 
thereby prevent a further increase in the import of foreign coal. 


The Austro-Hungarian Iron Market. 

The condition all round is the same as before, and there 
is, consequently, nothing new or of interest to state in connection 
with the iron and steel industry. Pigiron sells freely, and at good 
prices, and nearly all descriptions of manufactured iron remain in 
strong request; only girders have remained a trifle languid. 
Plates for engineering and structural purposes are being imported 
rather freely from England, as the inland mills cannot supply all 
that is required, Statistic figures of the Chamber of Commerce 
show Austro-Hungarian export in January, 1907, to have been 
164-3 million crowns, while general import during the same period 
was 190-7 million crowns. The favourable condition of the Austro- 
Hungarian coal market continues, the iron and allied industries 
purchasing freely. In many districts coal is very scarce, and this 
is rendering the tone of the market all the more firm, Offers are 
far behind requirements, and output for many months to come 
has already been disposed of, 


Fluctuating Tendency in Belgium. 

All the shops and factories are reported in good employ- 
ment, and the orders booked in all branches will secure a continua- 
tion of the present satisfactory activity for some time to come. 
The slightly fluctuating tone that could be noticed here and there 
is generally considered to have been caused rather by the uncer- 
tainty prevailing with regard to the syndicates than by any weak- 
ness in the iron trade. The production of pig iron in Belgium for 
January of present year is reported to have been 124,460t., whilst 
last year’s production was 1,431,460t. Frown the Belgian coal market 
only good reports are being received. Supplies are insufficient, in 
a good many cases, and the scarcity in coal has induced the pits 
to ask higher prices from week to week ; an advance of 2f. p t. is 
reported to have been taken into consideration. 


Favourable Outlook in France. 

This week and the last have been very busy, and iron- 
masters show vonfidence in the future. An all-round improvement 
can be stated to have taken place, and the various shops and 
factories have plenty of orders on their books, so that an abate- 
ment in activity is not likely to take place for months to come. 
Similar accounts may be given of the coal trade in France. 
According to statistic figures, the value of French general import 
during the first two months of present year was 963,402,000f., 
eg-inst 901,280,000f. during the same period the year before. 
Value of export was 801,581,000f., against 762,837,L00f. for the 
first two months in 1906. 








RAILWAY COMPANIES AND CoaL DELIVERIES.—Presiding at the 
half-yearly meeting of the Sheffield United Gas Light Company, 
on the }1th inst., Me Wilson Mappin directed the attention of 
shareholders to the statement in the newspapers that 94,00) more 
tons of coal were sent to Hull for shipment from South Yorkshire 
in January and February than in the same months of 1906, the 
total tonnage being 761,360 this year, against 667,296 last year. 
He thought the gas company, and, in fact, all manufacturers in 
Sheffield, had grave cause for complaint against the railway com- 
panies, which, he added, ‘‘in order to carry this large quantity of 
fuel for shipment to foreign countries, have neglected their local 
traffic, caus:ng considerable loss and inconvenience to works whose 
s dingsareon their mainlines, and a1ethusdependent on them forthe 
proper delivery of coal.” Mr. Mappin went on to say that he was 
glad this question had been taken up by the Sheffield Chamber of 
Commerce, and he hoped that body would not let it rest until 
some proper understanding was arrived at with the railway 
authorities, as he thought it altogether unreasonable and unfair 
that home traders should suffer in order that extra quantities of 
coal should be delivered to the foreigner. Speaking later in reply 
to a vote of thanks, Mr. Mappin said the staff had lately had an 
anxious time owing to the delays on the part of the railway com- 
panies, there having been 10,963 tons less delivered in January 
and February this year than in the corresponding months of 1906. 

Roya INstituTION.—The following are the lecture arrange- 
ments at the Royal [nstitution after Easter :—Professor G. H. 
Bryan, two lectures on ‘‘ Wings and Aéroplanes ;” Professor W. 
Stirling, three lectures on ‘‘ Stimulation, Luminous and Chemical ;” 
D.S. MacColl, two lectures on ‘‘ Alfred Stevens, the English Sculptor 
and Painter;” Professor G. H. F. Nuttall, two lectures on 
‘*Malaria, Sleeping Sickness, Tick Fever, and Allied Diseases ;” 
Professor H. A. Miers, two lectures on ‘‘The Birth and Affinities 
of Crystals ;” Dr. A. W. Verrall, two lectures on (1) ‘‘ Euripides 
and his Age,” (2) ‘‘ The Bacchants of Euripides ;” H. F. Newall, 
two lecturcs on ‘‘Spectroscopic Phenomena in Stars: (1) Chemistry, 
(2) Motion;” Professor Sir James Dewar, three lectures on 
““Chemical Progress — Work of Mendéleeff and Moissan ;” 
Professor 8. P. Thompson, three lectures on ‘Studies in Mag- 
netism, the T'yndal Lectures ;” Professor W. C. McIntosh, two 
lectures on ‘‘Scientific Work in the Sea Fisheries;” Arthur 
Bourchier, two lectures on ‘‘The Limits of the Dramatic Art ;” and 
Sir William H. White, two lectures on ‘‘The Contest between Guns 
and Armour.” The Friday evening meetings wil be resumed on 
April 12th, when a discourse will be given by Professor A. H. 
Church on ‘‘Conservation of Historic Buildings and Frescoes,” 
with experimental illustrations; succeeding discourses will pro- 
bably be given by Professor C S. Sherrington, Mr. Jas. Swinburne, 
Sir James Crichton-Browne, Signor Com. Giacomo Boni, Professor 
G. Chrystal—assisted by E. M. Wedderburn—Professor J. A. 
Fleming, Mr. A. H. Savage Landor, Professor Sir James Dewar, and 
other gentlemen. 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specitcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W C , at 8d. each. 

The frat date given is the date of application ; the second date at the end of 
the abridgment is the dute of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


1132. January 16th, 1906.—IMPROVEMENTS IN STEAM AND LIKE 
Enoines. Joha Thom, 5, Billingate Park-circus, Cardonald, 
Lanark, N.B. 

This iavention has reference to engines of the kind in which a 
piston withia a cylinder is reciprocated by steam or air, and the 
reciprocations are effected by the valve gear alone—that is to say, 
without the uxe of cranks or fiy-wheels. There is one fizure, a 
section. In this cylinder z, a represent the main ports fur the 
steam, and b are the smal: ports or passages in connection with 
same, which communicate between the ports a and the ends of the 
cylinder x, and in connection with each of these small ports or 
passages there is a valve box c, in which the valve c! is a ball, 
working on a suitable seat in its bx. The ball c! allows steam 
from ports a (which open out into the said cylinder x some distance 
inwards of the point which the piston y reaches at the end of its 
































stroke), when covered by the piston at the end of its stroke, to 
enter the cylinder as it—the ball—opens towards the cylinder— 
that is, the valve enables a small amount of steam to pass into the 
cylinder, while it prevents the escape of steam imprisoned between 
the piston face and the end of the cylinder, when the entrance of 
the port a is covered by the piston, in approaching the end of its 
stroke, and so causes it to be compressed, and this compressed 
steam, in conjunction with the admitted steam referred to by way 
of the port } and ball valve c!, effect the starting of the piston in 
its return stroke, producing a gentile action at the beginning of the 
stroke. In the case where, in connection with the cylinder, a con- 
denser is employed, and a vacuum will exist on the side of the 
piston opposite to that at which the steam is actinz, the steam to 
be imprisoned in that end of the cylinder towards which the piston 
is moving is admitted to it from the opposite side of the piston by 
means of sinall grooves f, which allow the steam to fill this space 
as the piston y is nearing the end of its stroke, namely, when in 
the position shown in dotted lines in the figure.— February 20th, 
1907. 


MOTOR ROAD VEHICLES. 


6915. March 22nd, 1906.—IMPROVEMENTS IN AND RELATING TO 
Motor RoaD VEHICLES, Tom Bousquet Browne, 342, King- 
street, Hammersmith. 

This invention consists of an improved construction and arrange- 
ment of change-speed gear, the objects being to utilise worm gear, 
and at the same time obtain a direct drive on top speed in a simple 
































N°6,915. 
Z ZZZZ2L2LL ts 
D 
A E- k ki ~ 
— & 
= B 
= = 
"A! = 
|| pt 
a= 
G 
- Fig.2. 


manner. The gear-box is provided with two longitud‘nally 
arranged shafts, each carrying a worm which gears with acommon 
worm wheel—on opposite sides thereof—mounted on a transversely 
arranged differential shaft. There are four figures. Fig. 2 is a 
sectional elevation. A and A! designate the two shafts one above 
the other, the former being the driving shaft which receives 
motion from the motor, B is the diffsrential axle, C the worm on 





the differential box, and D and D! the worm wheels on the shafts 
A and 4S, the former bainz loose'y mouated, and the latter fixed. 
On the driving shaft A are a pair of spur wheels E and f formed 
or fixed together, and adapted to slide on the shaft. On the shaft 
A! are fixed two spur wheels G and H with which the wheels E and 
F engage when they are slid along the shaft A by means of the 
usual striking rod K. On the wheel F is formed or tixed one part 
k of a dog clutch. the other part of which £! is formed or fixed on 
the worm wheel D. In this construction the top gear is direct, and 
is transmitted through the worm wheel D, the shaft A! rotating 
idly in the opposite direction, and the first and second gear are 
indirect, and are transmitted through the worm wheel D! when the 
worm wheel D rotates idly.— February 20th, 1997. 


17,550. August 3rd, 1906.—IMPROVEMENTS CONNECTED WITH 
STEAM AUTOMOBILES, Léon Serpollet, 9 and 11, Rue Stendhal, 
Paris, Wrance.—Date under International Convention, August 
28th, 1905. 

In the usual applications of instantaneous steam boilers for 
automobiles the water drawn from the reservoir by a pump is 
injected directly into the boiler, the superheated steam generate 
is led to the enyine, and the exhaust steam of the latter is led 
directly to the atmosphere or is used to heat the feed water, by 
wh ch it is more or less condensed, or passes to a condenser and 
returns to the reservoir in the form of condensed steam. Even in 
the last case, which is the 1nost advantageous, the heat units given 
up by the steam at the moment of its condensation and those due 
to the fall of temperature between the exhaust and the water 
reservoir are absorbed by the surrounding air and are lost. On 
the other hand, the condensation by circulation of the outside air 
becomes less active when the speed of the vehic'e is diminished, a+ 
in climbing ; that is to say, just at the moment when the greatest 
quantity of steam is utilised. It happens then that the greater 
part of the exhaust steam is not condensed ; it accumulates in the 
condenser, creating a back pressure in the engine, and escapes 
through the overflow of the water reservoir, so that the water in 
this reservoir is rapidly exhausted. The invention consists of a 
circulation cycle, which better ensures the condensation of the 
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steam and recovers entirely the heat units due to the fall of tem- 
perature between the steam exhaust, which is still at a high 
temperature, and the reservoir. There results therefrom a more 
regular and more economical operation of the installation. There 
are five figures. Fig. 1 is a diagram of the arrangement. The 
water drawn by the pump a from the reservoir b, instead of being 
injected directly into the boiler, is injected by the pipe ¢ into an 
apparatusorexchanger. This water circulating in this apparatus is 
heated progressively and arrives by the piped to the boiler f, where 
it vaporises, and is superheated to the temperature desired for feed- 
ing the motor or engine g. The exhaust steam of the engine is led 
by a pipe / to the exchanger apparatus, where it circulates in the 
Girection opposite to that of the feed-water, to which it yields the 
superheat which it still contains, and returns with the condensed 
water to the reservoir }, after having passed through a cooler i, 
where the condensation is completed. The exchanger comprises a 
series of coupled elements, which are successively traversed by the 
fluids, and are formed each of a tubular body 1 with two boxes 2 
and 3 at its ends, and a very large number of tubes of very small 
diameter fitted longitudinally of the tubular body between the 
two boxes 2 and 3, into which they lead ; these narrow tubes are 
expanded and set at their ends in the walls of the boxes 2and 3 
The successive elements are conoected together in serpentine form 
by means of couplings 5, which lead into the boxes 2 and 3, and 
likewise the interiors of the tubular bodies 1 are connected by 
couplings 6. The water injected by the pump is divided ‘nto very 
fine streams in the smal] tubes within the casing, and passes sue- 
cessively through the different series of these tubes; the exhaust 
steam from the engine fills the spaces between the tubular bodies 
1 and the exterior surfaces of the small tubes ; the feed-water and 
the exhaust steam are thus in contact throughout the length of 
the metallic walls of the narrow tubes over a considerable area, and 
move ia opposite directions along the walls of these tubes,— 
February 20th, 1907. 


ELECTRICAL APPARATUS. 


5465. March 6th, 1906.—IMPROVEMENTS RELATING TO BrvsH 
HOLDERS FOR DYNAMO-ELECTRIC AND SIMILAR MACHINES, 
Vickers, Sons and Maxim, Limited, and George H. Lindley, 
both of River Don Works, Sheffield. 

This invention relates to brush holders for electric motors, 
dynamos, and similar machines, the chief object being to construct 
such holders in a simple and inexpensive manner by forming them 
from metallic stampings, or blanks suitably bent to the required 
shape, the body portion—+.e., the portion that carries that brush 
holder proper, the connecting device, and resilient pressure finger 
for the brush—being formed from a single stamping or blank. 
There are fourteen figures. Fig. 1 shows a metallic stamping 





adapted to be bent into the form of a brush holder. Fig. 2 is a 
N° 5,465 af *) 
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side elevation of the complete brush holder and brush. The single 
stamping or blank A is a rectangularstrip having wing portions 
aa, preferably situated so that the strip of metal A! is somewhat 
longer than the corresponding strip A®. The shorter strip A? is 
provided with a pair of lateral lugs or projections a! al. Iu order 
to form or bend the stamping or blank to the required shape the 
strips A! A2 may be bent backward or towards each other at points 
adjacent to the wing portions so as to enclose an approximately 
rectangnlar space, their extremities being brought together and 
bolted. The strip A! being longer than the strip A?, the extra 
lecgth of the longer strip may be employed to form a loop or U- 
shaped portion B, which may be utilised as a clamping device for 
attachment to a brush spindle ; a tightening device, such asa nut 
b and a bolt }! with distance piece 4?,:secures the clamping portion 
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to the brush. The shorter strip A? carries the lugs a! a! turned up cl, The upper portion of the chamber a is surrounding by a casing 
ber dl, A 


perpendicular to the surface of the strip for the purpose of pro- 
viding bearings for a small spindle C on which is mounted the pres- 
sure finger D and the spring E. One end ¢ of the spring E, which 
may consist of several turns or coils, bears upon the finger D; the 
other end ! engages with the notched edge «? of a curved portion 
which the upper or longer strip A! is formed, The end ¢! ter- 
minates in a handle for enabling the end e! to be moved so as 
to engage with the necessary notch to afford the desired pre sure 


on the pressure fingee D. The box or holder for the brush. is 
formed from the wing portions aa, which are each formed with 
r ght-angled bends so as to enclose the brush, the free ends of the 
wires being riveted to an intervening block of metal. The upper 
strip A! has a slot a through which the pressure finger D passes, 
the free end of the same bearing upon the upper surface of the 
brush F. To afford additional support for the brush the tongue of 
metal a* is bent up from the surface of the longer strip A! so as to 
bear against the side of the brush, thereby rendering the same less 
liable to vibratory or other movement.— February 20th, 1907. 


INTERNAL COMBUSTION ENGINES. 


23,704. November 17th, 1905.—AN IMPROVED Two-sTROKE CYCLE 
INTERNAL COMBUSTION ENGINE, Horace J. Howard, 1, Stan- 
lake-vi las, Blomfield-terrace, Shepherd's Bush, London. 

This invention relates to two-stroke cycle ‘internal combustion 
engines, the object being to provide a simple, cheap, and efficient 
engine of this class. In one construction of two-stroke cycle 
internal combustion engines embodying this invention, two cylin- 
ders are plac+d parallel side by side, and have both ends closed. 
The pistons are tubuiar and double-ended, and cont:in non-return 
valves in their upper ends, and work on the ends of a short rock- 
ing beam entering through slots in the middle of the adjacent 
cylinder walls, so that when one piston descendsthe other ascends. 

here are four figures. Fig. 1 is a central vertical section of a 
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s ingle-cylinder engine. a represents the cylinder, which is closed 
at both ends, and / the hollow piston reciprocating therein. The 
piston / is double-ended, and is provided at its upper or explosion 
end with a non-return valve ¢, the other end d serving on the up- 
stroke as a pump to draw in through the non-return valve e¢, or a 
port /, the explosive charge which, on the piston ) descending, is 
compressed and passed through the passages in the piston to 
the valve « at the top end of the piston and through the 
valve port immediately the valve opens, when the pressure of the 
previous explosion is released by reason of the exhaust ports / being 
uneovered. The charge is then again compressed on the upward 
or return stroke of the piston /, and fired in the usual manner, as 
by a sparking plug situated at a!. The motion of the piston / is 
communicated to the connected rod j by a short arm &, which 
enters the cylinder wall through a slot /, the arm being connected 
to the tubular piston + by anti-friction rollers m and slides x ; the 
other end of the arm /is formed into a fulcrum shafco. To the 
outer end of the axle o of the rocking arm & there is connected by 
ashort arm a connecting-rod j and crank, or, as shown, a con- 
necting-rod having a large end formed into a ring or strap 7, which 
runs on adjustable anti-friction rollers s fixed excentrically on the 
face of the fly-wheel ¢ or similar dise.—February 20th, 1907. 


January 10th, 1906.—IMPROVEMENTS IN (ARBURETTERS FOR 
INTERNAL COMBUSTION ENGINES, Herbert P. Saunderson, 
Elstow, Bedford. 

This invention relates to apparatus for vaporising petroleum oils 
and mineral or cther spirits, and for combining the vapour with 
air for forming explosive charges for use in internal combustion 
engines, the object being to thoroughly atomise the oil or spirit 
and to provide for regulating the temperature of the chamber in 
which the vaporisation takes place. There are three figures. 
Fig. 1 is a sectional elevation. A tubular chamber ais arranged in 
a vertical position, and having at its lower end a valve 5 for con- 
trolling the admission of air, whilst the other end is adapted to be 
eenneeted with the cylinder « of the engine, for instance, by a bend 
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d, so as to form a jacket -or s 
tubes » ¢ open into-the jacket «/', this jacket being provided 
with a nozzle / for enabling it to be c ted with the exhaust of 
the engine, and with another nozzle 7!, through which the exhaust 
Zases introduced into the jacket and passing through the tubes ¢ ¢ 
will escape. To the nozzle f! is connected a cock g for controlling 
the quantity of exhaust gases passing through the jacket, and, 
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consequently, also the heat of the jacketed portion of the 
vaporiser. Tne unjacketed portion of the tube a has projecting into 
it a nozzle h, communicating by a passage h" with the chamber A!, 
containing a float 42 for maintaining the oil or spirit therein at a 
given level. The toat k? is provided with a central guide-rod i, 
the upper end of which forms a valve for closing the oil inlet 
passage. The cock j, which regulates the supply, has two 
branches ;*, adapted for connection to the oil and spirit tanks, the 
plug of the cock being so arranged that. when the one passage is 
open, the other passage }? is closed.— February 20th, 1907. 
1110a. January 15th, 1906 —IMPROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES, Louis Haubner, 13, New Oxford-street, 
London, W. 

In this invention the cylinder cover of an internal combustion 
engine is formed with a valve chamber in which moves a piston 
valve. About the middle of the chamber is a ring of holes 
leading to an annular passage surrounding the chamber and open- 
ing into the top of the cylinder; this passage being alternately 
put, by the movements of the piston, into communication with the 
admission and exhaust ports, which are at opposite ends of the 
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chamber. There are three figures. Fig. 1 isa section. a is the 
cylinder, } is the piston, ¢ is a valve chamber placed transversely 
and immediately above the cylider, and provided with a ring of 
holes cl, c? is an admission port, c* un exhaust port, c+ is a water 
jacket, and c5 is an annular passage. d is a piston valve, d! its 
rod, and @? a lever pivoted at @*. e¢ is the cam, ¢! is a cam groove, 
e2 a hollow shaft, and ¢ a toothed wheel mounted on the shaft. /! 
is a crank shaft, ¢2. a toothed wheel on the crank shaft f! gearing 
with the toothed wheel -. The piston } is shown nearing the 
firing position, and the further movement of the cam ¢ will keep 
the valve piston d stationary until after the explosion, when the 
cam will move the lever d? and consequently cause the rod d! and 
piston valve d to move to the right and thus put the cylinder into 
communication with the exhaust port c. On the next downward 
movement of the piston / the piston valve d is moved in the 
opposite direction, placing the cylinder « in communication with 
the admission port c?, and on the next upward stroke of the piston 
the valve d will remain stationary over the ring of holes c!, thus 
preventing all outlet from the cylinder a until after the explosion. 
It will be seen that the cam shaft ¢, driven by the toothed wheels 
@ and f?, makes a complete revolution once for every two revolu- 
tions of the crank shaft f1.—February 20th, 1907. 


17,486. August 3rd, 1906.—IMPROVEMENTS IN FLUID-PRESSURE 
Enoines, Alfred H. Crockford, Crockford Engine Works, 
Dartford, Kent. 

This invention relat«s to internal combustion engines of the kind 
wherein two pistons move towards and away from each other in a 
common casing which formis one or more y eign and through 
which the crank shaft extends transversely, There are five figures. 
Fig. 1 is a horizontal central section; a is the cylinder provided 





the wrist pins h , these connected rods being all of ¢ 

weight and dimensions, The wrist pins are fixed to os 
the connecting-rods g g, and turn freely in guide blocks. ; ; 
which slide in slots j j in the cylinder. Bearing cones & /: are 
adjustably mounted by means of serew threads and lock nuts / / 
By this means, on removing the connecting-rods y y and guide 
blocks ‘7, the bearing cones & & can be adjusted by means of a 
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suitable key or spanner through slots in the cylinder, ‘I'he 
connecting-rods g g and cranks Lf each side of the cylinder are 
arranged in an oil bath formed by a cover secured to a plate 
formed iotegrally with the cylinder a, The chamber so enclosed 
is provided with inclined plates or strips into which the oil at the 
bottom of the chamber is splashed by the cranks and along which 
it flows in order to drip off on to the wrist pins, whence it passes 
on through passages /! 4! in the said pins to lubricate the bearings 
k m.— February 20¢h, 1907. 7 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. A. WEBSTER AND Sons, of Clydesdale Works, Sheffield, 
inform us that they have appointed Mr. Newton Lee, of 47, Grove. 
road, Spark Hill, Se soy as their representative for Bir- 
mingham and the Midlands. 

JOHNSON AND PHILLIPS, Limited, have now opened a depart 
ment for the manufacture of atrial ropeways. The special 
merits they claim for their system of atrial ropeways are :—(1) 
Its adaptability to curves, (2) Loading and unloading facilities, 
(3) Its suitability for inclines up to 1 in 2. (4) The saving 
effected in the cost of transportation of materials from one 
place to another. 








Contracts.—The Lowca Engineering Company, Limited, has 
received instructions to build two pairs of 24in. a 54in. piston 
valve winding engines for the Moresby Coal Company, Limited, 
and one six-wheeled coupled side tank locomotive, 18in. cylinders 
by 26in. stroke, for the Consett Iron Company, Limited, Co. 
Durham.—C, and A. Musker (1901), Limited, have secured the 
orders from the. Mersey Docks and Harbour Board for bydraulic 
gate machines and bridge machinery ; from the Admiralty, for 
hydraulic cranes for Gosport; from the Crown Agents for the 
Colonies, for lifts for Ceylon; and from Sir W. G. Armstrong, 
Whitworth and Co., Limited, for a compete installation of nine 
compressed air hammers for their Walker Shipyard. 


ScientTiric ApPARATUS.—We were recently invited to inspect 
the new works and stores of Messrs. John Griffin and Sons, Limited, 
which are situated in the Kingsway. The new buildings are very 
commodious and excellently adapted for the class of work under- 
taken by the firm. Scientific apparatus of all descriptions and for 
all purposes were on view, and during the day practical demon- 
strations were given with different instruments. Of these we may 
mention the wireless transmission of signals and their reception at 
a model rec»iving station fitted with a coherer and electric bell. | 
The Harcourt chloroform inhaler, the musical arc; and electric 
furnaces of different types. In the chemical laboratory the pro- 
perties of silica glass were demonstrated. This material possesses 
remarkable properties and is of considerable interest. Whilst red 
hot, the glass could be plunged into cold water without causing 
any damage to the test tube. We also noticed a constant 
level water bath for heating porcelain dishes, &c. This bath 
was fitted with an iron diaphragm for supporting the crucible, an 
arrangement which is much more convenient than the rings 
ordinarily used. In another room we saw one of the Griffin 
Goreham’s standard flourometers at work. This instrument esti- 
mates the flour content of cement, ona scientific basis. A definite 
amount of cement is washed free from flour by a current of air, and 
a nou-fiour residue is weighed ; the difference between the two 
weights giving the proportion of the flour present. Other depart- 
ments which Cdscsnadl aa contained some very delicate weighing 
balances and well made chemical apparatus. The microscopes and 
electrical instruments are also worthy of special notice. In the 
photographic and photograph process department special demon- 
strations were given of different papers and processes. Some well 
made cameras embodying the latest improvements were also to be 
seen. A special feature of several of the rooms in the building, is 
that they can be turned into dark rooms without any trouble, so 
that demonstration can always be given when required. 


THE Ropertson Evectric Lame.—On Monday the 11th inst., the 
General Electric Co., Limited, invited a number of represet.tatives 
of the Press and other persons interested to pay a visit to the 
Robertson Electric Lamp Works, Brook-green, Hammersmith. 
It is claimed that these are the largest electric lamp works in the 
country, and turn out about 5,000,000 glow lamps per annum. 
The visitors were conducted through the numerous departments of 
the huge works, and the various processes of manufacture were 
explained and inspected. First the evolution of the filaznent from 
a solution of cotton wool and zinc chloride was seen. The filament 
is formed by forcing the solution through jets by compressed air. 
It falls in a continuous thread into jars of alcohol, in which it 
hardens. After the next treatment in a bath of cold water the 
filament is dried on revolving drums. From these drums the 
hardened filament is wound on to carbon blocks or ‘‘ formers,” 
and is placed in plumbago crucibles in a furnace, the temperature 
of which reaches 1700 deg. Fah. This process takes about two 
days. After being removed, the filaments are cut to the correct 
length and mounted on the platinum leads—for platinum is still 
used in the Robertson lamps, notwithstanding its very high price. 
This is a delicate process, and involves some danger, as the opera- 
tion is carried out with an electric current passing through the 
leads in a bath of benzine. The next operation is ‘‘ known” as 
‘‘ flashing.” To do this the filament is fixed in a holder under 
the glass receiver of an air pump, and the air, having been 
exhausted, is replaced*by hydro-carbon vapour. This vapour con- 
tains carbon and hydrogen, and the carbon. becomes deposited on 
the filament to compensate for any inequalitiesin the latter. The 
filaments are next placed in the bulbs, being sealed by means of 
blow-pipe gas flames. The final process is the exhaustion of all air 
from the Palbs, and this is done roughly by mechanical pumps 
first, and afterwards by the Sprengel mercury pump, which is 
familiar to most of our readers, or by a process of chemical exhaus- 
tion. After this, photometer tests are frequent and thorou h, 
and, finally, the capping is carried out. A word of praise is due 
to the owners of these works for the consideration shown to the 
work people in social matters and recreation. There is provided 





with a water jacket 4 through which the crank shaft ¢ extends 
transversely. This cylinder is made in two parts bolted together to 
facilitate the removal of the crank shaft. The bearing @ of this 
shaft is protected from the heat of the working fluid by means of 
a water jacket 51, The cranks ¢ f are arranged in pairs atan angle 








of 180 deg. te each other, and are conpled by connecting rods g g to 








an t dining and recreation hall, in which concerts and 
other entertainments are held, while there is also in coi nection 
with the works’a medical and sick club, which receives assistance 
from the proprietors. The company has also its own fire brigade, 
with modern appliances, 
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THE STATIC DEFLECTION OF TURBINE 
ROTORS. 
By R. H. CoLLincuam, 

\s is well known, the aim of designers of turbines of 
the Parsons type is to reduce the clearance between the 
ghrouding of the vanes on the turbine rotor and the fixed 
casing to as small a limit as possible. The result of this 
precaution is to minimise the leakage of steam between 
the vanes and the casing, this leakage representing a 
decrease in efficienty. of the turbine, with a consequent 
increase in the steam consumption for a given output. 
For this reason it is necessary to know, to as great a 
limit of accuracy us possible, the maximum deflection of 
the turbine rotor when supported on its bearings, in order 
that the limits of fineness of machining may be fixed. So 
far as I can ascertain, no description has up to the pre- 
sent time been given as to the manner in which the 
extent of this deflection for a form of so varying a section 
as a turbine rotor may be found; and as it would appear 
that every designing engineer has his own method of dis- 
covering this deflection, which he naturally keeps to *him- 
self as much as possible, the ordinary draughtsman or 
the man in the shop has very little idea as to the manner 
in which these limits of clearance are fixed. 

It is proposed, therefore, to show below how, by the 
aid of graphics, the deflection of any body of varying sec- 
tion, such as a turbine rotor, may be arrived at with a 
sufficiently great degree of accuracy for all practical 
purposes. 

The whole of the following method is an interpretation 
in graphical form of = fundamental differential 

Py _ 
d x Kl 
where M is the bending moment at any point in a beam, 
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E is Young's modulus of elasticity, and I is the moment 
of inertia of eross section of the beam. y is the deflection 
at any point, and 2 is the distance along the beam from 
either support at which the deflection y is measured. 

It is proposed, in the first place, to take a simple case 
of a beam loaded at the centre, and of unvarying cross 
section. The span of the beam, which is supported at both 
ends, is known, as also its cross section and the modulus 
of aed of the material of which the beam is com- 
posed. 

In practice all the above quantities would be known. 

The deflection of sucha beam will be worked out graphi- 
cally, and then the deflection thus found will be checked 
against the deflection given by the mathematical solution 
of equation (1) for a beam so loaded and supported. After 
having proved the accuracy of this method of graphically 
finding the deflection, it is proposed to apply the same 
methods to find the deflection in the case of a Parsons 
turbine rotor. 

Taking the fundamental differential 

@y ™M 
dz EI 
And integrating, we have— 


dy; - {MM , 
aug = [Ndete (2) 


ing moment diagram, the length of. that ordinate so cut 
off being the bending moment at that point. 

In the case of a beam 2in. by 2in. cross section, the 
constant moment of inertia of the beam is— 

¥ ai b ds 
aes 
where b = breadth of the beam in inches. 
d = depth of the beam in inches. 

Hence 


(3) 


=. ae 


I= 3 
12 





inch units, 


; inch units. 
From the bending moment diagram, and knowin 
that the moment of inertia of the beam is equal 


in the beam can be calculated. 


in Fig. 2. 
The equatioa (2) supplies the information that to find 
the slope at any point in the beam due to its deflection, 


M 


it is necessary to integrate the y curve from either sup- 


port up to that given point at which the slope is required. 


Looking at the 7 curve in Fig. 2, it is necessary to 
find the area of all such small areas asaBos between 
any two given ordinates. The nearer together the 
ordinates are taken the more accurate will be the final 
deflection found. 

The distance between each of the vertical dotted 
ordinates shown being 5in., the area of the . diagram 
from the support B' can be tabulated as below for any 
point on the beam :— 





TABLE I. 

Point on the beam. Area from B! inch units, 
SPE cade ees 0 
45... 93-5 
40 ... 375-0 
35 .. 843-0 
30 .. 1500-0 
25 .. 2342-5 
we. 3185-0 
15 .. 3842-0 
10 .. . 4360-0 
| ae . 4591-5 
A! 4685-0 


Plotting the areas in Table I. as ordinates to a given | 
scale on a new base line A? B* is as shown in Fig. 3, a new 


drawing an ordinate through that point to cut the bend- 


The diagram for 7 at any point in the beam is shown 


To the right of the line Z R V, all values of the slope 
are positive, and to the left of this same line all the 
values of the slope are negative. 

The slope atthe point R is naturally zero, as required. 

Proceeding a step further, the equation (2) is again 
integrated, and we have— 


yE=f[ade+er+C. 


wherea= f “ae. 


To find the value of C, it is known that when y = 0, 
z= 0, and hence C = 0. Therefore, in order to find the 
deflection y at any point of the beam A” B”, it will be seen 
from the equation (5) that it is only necessary to find the 
area of the slope curve from the support at either end up 


& 6) 


& | to that point. 
Z po 


$ inch units at any point, the value of for any point | 


The deflection curve shown in Fi 
in this way 
A table o: 


g. 4 has Leen drawn 


f the area of the slope curve up to various 





| ! * ” i “yo 
nO Fone 6 a 36. 109 
+ — 69 ie | 





points from the support B” is given below in order to 
render more clear to the reader the method of applying 
the above working. 


TaBLe II. 
Area of the slope 
curve to that point 


Point in the beam. i 
in inch units. 





B”’ 0 
45 . 11,500 
40 . 080 
35. 30,780 
30. 36,660 
3 . 38,785 
20 . 36,660 
we. 30,780 
10 . 22,080 
| So 11,500 
j A” 


The value of the area of the slope curve up to any 
required point is now to be divided by ile, 
modulus of elasticity—this is taken to be 30,000,000 lb. 
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TABLE III. 
| 
M | 
: Area of — | 
Poins os Moment of Modulasof | Skin stress, Bending moment I Area of slope =e { Deflection, 
rotor, | inertia, M. | section, Z. | Ib. persq. in. |Moment of inerda, CUrVe from | from support B, inches 
Fig. 5. » Mh. » & | 10. persq. In. Moment of inertia support B, inch units. ‘ 
inch units. 
B 31-25 12-5 0 0 0 0 0 
1 31-25 12-5 150-0 64-0 120-0 7,200-0 0-00024 
2 1897-0 210-77 20-0 2-1 156-0 15,825-0 0-00052 
3 295-0 29.5 90-0 19-0 178-0 24,325-0 0-00081 
4 295-0 29-5 110-0 22-0 278-0 32,575-0 0-00109 
5 295-0 29-5 128.0 24-0 392-0 40,325-0 0-0013 
6 295-0 29-5 140-0 26-5 516-0 47,350-0 0-0015 
7 89-0 25-4 328-0 92-8 664-0 53,875-0 0-0018 
8 89-0 | 25-4 338-0 96-0 1136-0 | 58,750-0 0-00195 
9 89-0 | 25-4 338-0 92-8 1608-0 61,375-0 0- 
10 89-0 | 25-4 330-0 89-0 2064-0 61,785-0 0-00205 
11 89-0 | 25-4 320-0 85-5 2498-0 59,585-0 0-00198 
12 89-0 | 25-4 | 306-0 82-0 2914-0 55,460-0 0-00184 
13 89-0 | 25-4 | 288-0 78-0 3314-0 49,085-0 0-0016 
14 89-0 | 25-4 | 265-0 74-0 3699-0 40,710-0 0-0013 
15 208-0 | 46-22 | 135-0 28-0 3915-0 | 33,585 -0 0-0011_ 
16 551-0 91-80 | 55-0 9-0 3991-0 | 23,210-0 0.00077 
17 2751-0 275-1 13-0 1-8 4016-0 12,585-0 0-00041 
A 31-25 12-5 0 - 0 4181-0 | 0 0 





curve BRS is obtained. This curve is termed a slope 


curve. Now, in the equation (2) it is seen that— 
dy, [M 
Toe = T dzr+e 
or slope at any point x E 
=a / - dxr+e 


It is necessary, in order to determine the value of the 
slope of the beam at any point from the curve shown in 
Fig. 3, to find the value of c a constant. Now itis known | 
that for a beam loaded at centre, as is the one in the | 
example under consideration, the slope at the centre | 
of beam is zero. 





| 


it | 


Hence, putting rs = 0 in the above equation, 


gives as a solution— 
e=— Jf 3 de. (4) 
That is to say, when the slope of the beam is zero, c is 


equal to the area of the M curve from either end or 


I 
support up to that point. 
In Fig. 8 a line CD is shown drawn parallel to A? B?, 





Looking at figure (1) A B represents a steel bar of 
50in. length by 2in. cross section, supported at the ends, 
but not fastened and loaded at the centre of the beam, as 
shown, with a concentrated load of 20 Ib. 

The bending moment at the centre of the beam in this 
case is (25 x 10) = 250 lb.-in., and the diagram of bending 


and through the point in which the line of action of the 
load cuts the slope curve B?R 8S. 

Then the ordinates s.t., w.v., or w.a., are equal to the 
value of the slope of the beam at those points, for these 
ordinates are equal to 








moments is given by A B C. From this diagram we can 
find the bending moment at any point in the beam by 





[Taste 


per square inch for the beam in question, which is of 
| steel. 

Dividing the area at the centre of the beam, or the 
point 25 in the table, we have— 


_88,785_ __ 9-00129in. 
30,000,000 

That is to say, the maximum deflection of the beam is 
0:00129in. 

It will be seen that ia Fig. 3 the area C R Sis equal to 
the area B” R D, and that one area, B” R D, is positive in 
value, while CR S is negative. 

This is of necessity the case in any example in which 
the beam is oon at both ends on level supports. 

If this were not the case the deflection at A and B in 
Fig. 4, as worked out from the slope curve, would not be 
zero, for, on integrating, thearea B” R D would not exactly 
cancel out the area C RS. 

The knowledge of this fact enables the position of maxi- 
mum deflection in more complicated cases to be found 
as will be shown later. 

Checking the deflection found above graphically by the 
mathematical solution of — 

Py M 

ade KEI 
For the above conditions of loading and support, we 
have— 

Deflection at centre of the beam 

: We 
48 EI 


| where W = concentrated load on the beam in lb., 


span of the beam in inches, 
E and I have the values given above, 
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Then the deflection y = 
20 x 50 x 50 x 50x 3. 
48 x 80,000,000 x 4 mches 

Deflection y = 0°0018in. 

These two results, the one found grapbically and the 
other mathematically, will be seen to check quite closely 
enough with one another for all practical purposes. 

Having now seen that in the above graphical method 
we have a tool which may be applied with confidence, let 
us use it to discuss the deflection of a Parsons turbine 
rotor. 

In Fig. 5 there is given a front elevation of a Parsons 
turbine rotor, the elevation being half-sectional. 

On this elevation we marked off certain positions on the 
rotor, which correspond with the points given in the first 
column of Table ITI. 

In Fig. 6 there are shown the bending moment, bending 
moment divided by moment of inertia, and skin stress 
curves. The skinstress curve is obtained by dividing the 
bending moment at any point by the modulus of section 
at that point. 

The, bending moment curve is the sum of the bending 
moment curves of all the different sections of the rotor 
treated separately. 

The scales for these three different curves are given at 
the sides of the diagram. 





Distance between Roter Supports in inches. 
0. ee 42. 50 60 70-80 


ea ~ | 
Cea | 
ae he ae 
I | | Figure. | 
BS 








P| 
Figure 8. 


In the fifth column of Table III. are given the values 


of Mu from which the curve shown in Fig.6 has been 


I 
drawn. 

In the sixth column of the same table is given the area, 

at the different points as shown on the rotor in Fig. 5, of 


the r diagram from the support B up to any required 


point on the rotor body. 

From these values Fig. 7 has been drawn, and the posi- 
tion of the newaxis A E B, from which the slope ordinates 
are to be measured in a positive or negative direction, 
has been fixed by trial and error method to give the 
required condition stated above, namely, that the area 
A E G shall be equal to the area E FB. Where the axis 
A E B cuts the slope curve it has fixed the position of the 
line of maximum deflection of the rotor, namely, the 
vertical line C E D. 

In column seven of Table ITI. there are given the values 
of the area of the slope curve from the point of support B 
up to any required point on the rotor. 

The rotor has been designed to be of cast steel, and the 
modulus of elasticity has been taken to be 30,000,000 Ib. 
per square inch. Dividing the values in the seventh 
column of the table by 30,000,000, a result is obtained 
which gives the deflection in decimals of an inch for any 
point on the rotor stated in the first column of the table. 

From these values the curve of deflections has been 
drawn as shown in Fig. 8. 

It will be seen that the maximum deflection is approxi- 
mately 0°00205in., a result which has been found to be 
very near indeed to the deflection obtained practically 
in the shop of a rotor of the dimensions shown in Fig. 5. 

It will be seen that the above method is capable of 
application to a great number of problems of a similar 
kind which crop up daily in the work of any designer or 
draughtman engaged in pioneer work. 








NEW TYPE OF GREAT WESTERN EXPRESS 
ENGINE:. AN EVOLUTION. 
By CHARLES Rovs-MaARTEN. 
I, 

Mr. G. J. CHurcHwarp, the able Chief Mechanical 
Engineer of the Great Western Railway, is certainly one 
of the boldest and most enterprising of explorers in the 
wide field of locomotive engineering. From the time of 
his first accession to’ the chieftaincy at Swindon almost 
every modern device possessing any apparent prospect of 
usefulness has been eagerly seized upon and experimented 


with by him, including the coned or taper boiler without 
either dome or perforated pipe for the collection of the 
steam ; the 225 lb. steam pressure; the du Bousquet-de 
Glehn design of compound “ Atlantic”; the 30in. piston 
stroke, and the superheater, each of which I believe he 
stands alone in trying or using, also the less exceptional 
but still by no means common Belpaire fire-box and six- 
coupled wheels for express work. He saw reason for 
reviving both the domeless boiler and the outside crank, 
both of which had long been virtually obsolete, yet with 
which in his “ Atbara” and “City” types he obtained | 
results not only excellent but surprising, even if these | 
results should be classed as rather post hoc than propter | 
Ce 

A year ago Mr. Churchward’s “last word” seemed to 
have been spoken when he had two ten-wheeled express | 
classes at work, numbering eighteen and seventeen loco- | 
motives respectively, practically alike save in one having 

four and the other six wheels coupled—in other words 

one being of the 44-2 and the other of the 4-6-0 

order. At the end of the year 1906, lately expired, the | 
Great Western had 32 ten-wheeled express engines of | 
Mr. Churchward’s design, viz., eighteen of the 4—6-O—or | 
“ Vanguard ” type—fourteen of the 44-2—or “ Atlantic” | 
type. It will be remembered that No. 171 was originally | 
built as a 4-6-0, and was named Albion, being expressly | 
intended to compete with the imported French compound, | 
La France. Later, it being, rightly, deemed that a | 
comparison between a four-coupled and’ six-coupled | 
engine could not be upon a fair. basis, No. 171 was 

rebuilt as a 4-4-2, still retaining her name Albion. 





























| cylinders. 


Western broad-gauge line, the 7ft. single-wheeler, built 
by Messrs. R. Stephenson in 1837, and only broken up 
last year after a lengthened repose, in company with the 
other old broad-gauge single-wheeler, Lord of the Isles, 
in a Swindon shed. The new North Star, however, No. 40 
—of which a reduced drawing is ,appended, for the pur- 
pose of comparison with the new type about to be 
described—has several special features. In the first 
place, although of the simple expansion order, it has four 
Secondly, it isone of the heaviest locomotives 
ever placed upon British metals, weighing in working 
order no less than 74} tons, exclusive of tender. It is 
little difficult to ascertain the precise weights of different 
engines. In some cases ese, as given on their 


emergence from the constructing workshops, prove to be 


slightly different from the normal running weights ulti- 
mately determined after adjustment and balance of 
the respective wheel loads. But apparently there can be 
only a few points between the new North Star and 
certain other modern express engines, such as Mr. 
M‘Intosh’s No. 903 on the Caledonian, Mr. Worsdell’s 
No. 780 on the North-Eastern, and Mr. Drummond's 
No. 3830 on the London and South-Western ; also the 
Great Western’s own French compound “Atlantic” No. 
103, the weight of each of these locomotives closely 
approximating 75 tons without tender—a weight which 
only a very few years ago would have been—indeed was— 
deemed monstrous and unpermissible, but which now 
appears likely to become quite common, and which con- 
ceivably may ere long be considerably exceeded. 

This almost certainly will be the case as regards the 
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Tubes (continued) 
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GREAT WESTERN SIX-COUPLED LOCOMOTIVE, 4001 CLASS 


Observations of Albion’s admirable work in each form 
have been recorded by me in the columns of THE 
EncineER. Now, however, No. 171 has undergone yet 
another change, albeit only a nominal one. She has 
ceased to be Albion, and has become a “Pirate.” It 
may be explained that there is here no sinister suggestion. 
The name has simply been revived from former “ broad- 
gauge” days, when it was borne by one of the ten 7ft. 
coupled express engines designed by Sir Daniel Gooch, 
and built by Messrs. R. Stephenson and Co.,of Newcastle, 
nearly all of these being named after the “ Waverley ” 
novels, of which, of course, “ The Pirate” is one. _I may 
mention in passing that eleven of the Great Western 
“ Atlantics ” have now been given the “ Waverley ” names. 

But there was one more British “Atlantic” yet to 
come, and it was designed and built at Swindon by Mr. 
Churchward last year. It was illustrated and some of 
its dimensions given in THE ENGINEER on January 25th 
and February 22nd. It received the name North 








Star after the original “No. 1” engine of the Great 


which I am about to describe, 
and which marks an advance in front even of this most 
recent Great Western “ Atlantic.” But before I proceed 
to this description, it may clear the ground if I make one 
relevant intimation of the first importance. New as is 
No. 40, in respect of her place in the accepted order of 
classification, namely, as of the 4-4-2 or “ Atlantic” clas~, 
she may be regarded as already virtually obsolete so far as 
the Great Western programme is concerned. That is to 
say, her design as it stands is not to be multiplied. She 
will remain unique as the only four-cylinder non- 
compound “ Atlantic” on the Great Western—at any rate 
until it may be deemed expedient to rebuild her in 
accordance with Mr. Churchward’s still newer design. 
The plain fact is that the “Atlantic” arrangement, 
although so eminently successful on other railways to 
which the design is more suitable, has proved a com- 
parative failure on the Great Western, for reasons which 
are readily intelligible. 

Although the fact is generally overlooked, the Great 


new Great Western ty 
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Western is quite unique among British railways, not only 
having the longest road from terminus to terminus, 
but also in combining within the one through journey 
the absolute extremes of easiness and difficulty as con- 
cerns gradients. With ruling grades of unequalled ease 
between Paddington and Newton Abbot, 1.¢., for 214 
niles by the old road, 194 miles by the new, it has, 
nevertheless, a few short, sharp interruptions, such as 
the Wellington bank on the down journey, the Burles- 
combe, Box, and Wootton banks on the up journey by the 
old road, the Filton on the Badminton route, and the 
short length on each side of Witham by the new West- 
bury route, which require the locomotive to be able 
temporarily to put forth many times the power that it has 
to exert during the greater length of the entire journey. 
West of Newton Abbot as far as Flymouth this road 
characteristic becomes still more marked, the prevalent 
moderate grades which rule the larger portion of the 
32 miles to Plymouth having the formidable interruptions 
of two short but excessively steep climbs—those ‘to 
Dainton and Rattery respectively—which are at the 
exceptional rate—quite unprecedented, I believe, on main 
lines which run fast expresses—of 1 in 43 and 1 in 48, 
while on the up journey a 2}-mile length at 1 in 42 to 
Hamerdon and a mile length at 1 in 40 and 1 in 41 to 
Dainton have to be encountered. Here manifestly the 
engine employed in running heavy trains at an average 
booked speed of 55°1 miles an hour from start to stop for 
a distance of 225 miles without a halt is apt to be in 
serious difficulty, unless it have an adequate reserve of 
effective force to draw upon. Now, Mr. Churchward’s 
standard “ Atlantics” of the ‘‘ Albion,” or two-cylinder type 
have 38 tons total adhesion weight, of which one-fifth to 
one-sixth, according to weather and state of rails, may be 
available for purposes of traction, while with cylinders 
18in. by 30in. they can exercise a powerful and sufficient 
pull over such parts of the roads as are suited to normal 
express duty. The newest, which is also to be the last, of 
the Great Western “ Atlantics,”’ No. 40, North Star, 
possesses 39 tons 12 ewt. of weight on her four driving 
wheels, and has four cylinders, each 14}in. in diameter, with 
a 26in. piston stroke, or the virtual equivalent of a pair of 
cylinders 20in. by 26in. Manifestly if the formid- 
able obstacles above enumerated could be eliminated 
from the main-line work, no more suitable design 
for the haulage of heavy express trains at high speeds 
could be produced than the“ Atlantic” ones. Naturally, 
therefore, Mr. Churchward has been anxious to give this 
design the fullest and most exhaustive trial. It has 
many obvious merits and advantages, including midway 
position of the coupled wheels and ample space for boiler 
and fire-box, and if those various short banks already 
mentioned could only be cut out or planed down, I do 
not hesitate to say that any of the “ Atlantics” and, 
a fortiori, a “ North Star” would run the Paddington- 
Plymouth expresses at present booked speeds even if 
loaded up to 400 tons behind the tender. But an 
occasional interposition, even only two or three miles in 
length, of such grades as 1 in 40,1 in 41,1 in 42, &., 
would mean inevitable “stalling.” Nor can the locomo- 
tive work be so arranged as to avoid these obstacles or to 
minimise their difficulty. It is essential to the satisfac- 
tory working of the magnificent high-speed, non-stopping 
services which the Great Western has introduced during 
the last few years that engines should be employed which 
can take, at any rate over the greater part of this road, 
loads of 300 tons and upwards behind their tenders. But 
where the “ Atlantics” have relatively “failed "—I use 
this term on the highest authority—has been in respecé 
of a deficiency of adhesion weight. Since the 4-4-2 and 
4-6-0 types came out in fair numbers there has been 
abundant opportunity to test their respective capacities 
for all-round work. The outcome has been that while 
most admirable in every other respect, the ‘“ Atlantics” 
have yet fallen short of the six-coupled bogie engines 
in the important item of adhesion weight. Even the 
newest “ Atlantic,” No. 40, North Star, has proved no 
exception to this rule. She has an abundance of boiler 
and cylinder power, but she has not sufficient adhesion 
weight to“ take up” this power in case of need. There 
could hardly be a more exhaustive comparative test 
than that which has been feasible on the Great Western 
of the relative usefulness of 44-2 and 4-6-0 engines, and 
the outcome has been that, granting all the manifest 
advantages of the “ Atlantic” type, including a certain theo- 
retical lessening of wear and tear, as contrasted with-a 
six-coupled engine, the deficiency in adhesion has forced 
Mr. Churchward reluctantly to the conclusion that it is 
not advisable to continue building “ Atlantics” for Great 
Western work. 


For it must be remembered that he has already at work | 


a class which possesses most of the capacities of the 
“Atlantic” design, including equal cylinder and tractive 
power, and falls short of the “Atlantics” solely in having 
slightly less boiler capacity. But, for the only services 
in which the “Atlantics” would be really preferable to the 
4-6-0’s, the boiler power of the class just mentioned— 
known as the “County” class through each engine 
bearing the name of one of the British or Irish counties — 
is ample, while also the class is specially suited to various 
parts of the vast Great Western system, upon which it is 
not deemed expedient to employ the enormous 70-ton 
ten-wheelers, either of the 4-4-2 or 4-6-0 type. Seeing, 
therefore, that in the only work for which the “ Atlantic” 
class is definitely preferable the same results can practi- 
cally be obtained with a much cheaper and lighter 4-4-0 
or “ County ” class engine, Mr. Churchward will in future 
build his “Counties ” for such duty, while for the heaviest 
and fastest main-line service he will continue to construct 
his very successful 4-6-0 class, either on his normal 
standard lines with one pair of outside cylinders 18in. by 
80in., or else according to the new design, whose genesis 
I have been gradually tracing. As already stated, there 
are already no fewer than eighteen of the “ Vanguard ” 
4-6-0 order at work. The one which heads the list— 
No 98, was the second in order of building, but her pre- 
decessor, No. 100, “ Dean,” originally in several respects 





differing, was rebuilt as to her boiler and other- 
wise, so as to be a duplicate of No. 98; the third, 
No. 171, Albion, was, as I have previously explained, 
converted for purposes of comparison with the French 
compounds into one of the standard “ Atlantic” type, but 
now bears the name Pirate. The other six of the first 
batch, Nos. 1738-178, and their comparatively recent suc- 
cessors, Nos. 2901-2910, have been regularly working the 
best—that is to say, the fastest and heaviest main-line 
expresses, and doing it so well as to leave little room, if 
any, for improvement. Twenty more of this design are 
now in course of construction at Swindon, and will bear 
the numbers 2911-2930. They are identical with the 
“ Atlantics,” save in the one respect of having the third 
pair of 6ft. Sin. coupled wheels instead of a small pair of 
carrying trailers. That difference, however, provides all 
that was needed to ensure success, but was deficient in 
their otherwise sister engines, the “ Atlantics,” whose one 
defect, the tendency to slip under stress, is almost 
entirely obviated by the employment of the third pair of 
coupled wheels. Personally, I entertain little doubt that 
just as Albion was for a special reason converted from 
a 4-6-0 into a 4-4-2 class engine, so she and all her 
sister “ Atlantics,” including the new North Star, will, 
when they come in for heavy repairs, undergo conversion 
into the six-coupled 4-6-0 type, when they will probably 
have no superiors and few equals among British express 
engines. 

It has taken some years to overcome the British preju- 
dice against the six-coupled design for fast running, just 
as it did to demonstrate the inability of single-wheelers 
to perform modern first-class heavy express duty. That 
theoretically the four-coupled type is preferable to the 
six-coupled for express service, other things being equal, 
few rational persons will be found to deny. Similarly 
all level-minded people have always recognised that the 
single-wheeler is preferable to any kind of coupled engine 
for fast running, provided it can always be given the sort 
of road and load and weather suited to its particular 
taste—which, of course, is often impossible. In its turn 
the four-coupled type has become outclassed by the modern 
increase in loads and speeds, except on roads that are re- 
latively easy. When, however, severe grades have to be 
mounted with heavy loads on journeys booked at high 
average rates of speed, such as 55 miles an hour and 
upward, then the adhesion weight admissible in the case 
of a four-coupled locomotive becomes insufficient, and 
slipping ensues with its inevitable concomitants—loss of 
time and waste of steam. The sand blast has been 
utilised to its full value, and augmented adhesion weight 
becomes essential. 

Mr. Churchward, before abandoning for all new con- 
struction the 4-4-2 type, determined to give it the fullest 
possible test. He has now tried, in North Star, the 
experiment of four high-pressure cylinders in order to 
minimise resistance by perfecting so far as possible the 
balance of the reciprocating parts. Further, he has 
placed upon his four-coupled driving wheels practically 
the greatest load permissible with the weight of rails now 
in use, viz., 19 tons 16 cwt. on each axle, or 39 tons 12 cwt. 
on the two axles. This involves placing that great weight 
upon a wheel base of only 7ft., which may be regarded 
as very closely shaving the absolute maximum that can 
prudently be employed. It is true that some American 
locomotives have as much as 24 tons on a single axle, or, 
in the case of “ Atlantics,” 48 tons on four coupled wheels, 
If Mr. Churchward could “ go and do likewise” his pro- 
blem would be solved without the need arising of recourse 
to six-coupling. But he cannot, for the Great Western 
road, fine as it is, wiil not stand it. True, it is only by a 
comparatively small figure that his possibilities fall short 
of requirements, but that small figure is an impassable 
barrier. He can neither place so great a weight on his 
driving wheels, nor can he accomplish the required work 
without doing so. Hence the inevitableness of an addi- 
tional pair of coupled wheels. 

So now we come to the absolutely new type of Great 
Western engines, of which ten are already under con- 
struction at the Swindon Works from Mr. Churchward’s 
design. Important as is their novelty, establishing as it 
does a new epoch in Great Western locomotive history, 
their description may be very concise, as will be seen on 
examination of the comparative drawings which, on a 
reduced scale, I append to this article, and for which, with 
other information, I am indebted to the courtesy of Mr. 
Churchward. Briefly, the new engines, which will bear 
the Nos. 4001-4010, are precisely the same as No. 40, 
excepting only that they have six-coupled 6ft. Stin. 
wheels, a third pair of these replacing the small pair of 
4ft. 1}in. trailing carriers possessed by North Star. Like 
No. 40, Nos. 4001-4010 will have four 14}in. cylinders, 
two placed inside the frames driving the leading coupled 
axle— which, of course, will be cranked—the other two 
outside driving the middle pair of coupled wheels. They 
will have 2142 square feet of heating surface, and will 
carry a working steam pressure of 225 lb. per square 
inch. Their adhesion weight will be 19 tons 12 cwt. per 
axle, or no less than 58 tons 16 cwt. in a'l, which, if my 
memory serve me aright, exceeds any load ever yet 
placed upon three axles in the case of an English loco- 
motive. Their nominal tractive force is 130 lb. for every 
pound of effective pressure on the pistons. It is esti- 
mated that the engines will have a tractive effort 
nominally the same as that of the “ Atlantic’ North Star 
—which has the same dimensions of cylinders and wheels, 
and the samé steam pressure, but a total adhesion weight 
of only 39 tons 4 cwt.—so that with a total adhesion weight 
of 58 tons 16 ewt., of which one-fifth to one-sixth should 
be available for traction, the new engines ought to be able 
to exercise a power unsurpassed by any express locomo- 
tives in this country, so far as weight-haulage and 
gradient-mounting are concerned. 

As regards mere speed, the antiquated fallacy that six- 
coupled engines were deficient in swiftness when compared 
with the four-coupled or single-wheel type has long been 
abandoned. Whatever paper theory may say, actual 
practice and skilled tests have incontestably proved that 





six-coupled engines can attain on falling gradients veloci- 
ties quite as high as any that are authentically credited 
to either four-coupled or single-driver engines. On rising 
grades the additional adhesion of the six-coupled loco- 
motive necessarily tells. It is only on lengths that are 
level or relatively so, that in respect of mere speed the 
single-wheeler seems able to beat the four-coupled or six- 
coupled type. That was strikingly demonstrated in the 
instance of the Great Western’s record run from Ply- 
mouth to Paddington with an “Ocean Mail Special,” in 
May, 1904, when the four-coupled engine beat the single- 
wheeler considerably’ in maximum downhill speed, but 
was in its tufh beaten*by the single-wheeler on the long 
stretches of* level. Again, I have recorded with six- 
coupled express engines higher downhill speeds than even 
with any single-whéeler. So that while the superior 
effective power of-a six-coupled engine is mathematically 
and practically indisputable, there is, it will be perceived, 
no counterbalancing deficiency of needful swiftness in the 
engines of Mr. Churchward’s new design, which only 
differ in respect of their having four cylinders and shorter 
piston stroke—theoretically implying smoother running 
and reduced piston speed—from Mr. Churchward’s other 
six-coupled expresses that have given me such excep- 
tionally high speed-values on falling gradients. 

Monsieur A. Herdner, the very able Associate 
Mechanical Engineer-in-Chief for the Southern Railway 
of France, in his admirable book recently published on 
the locomotives shown in the Liége Exhibition of 1905, 
points out the value of six-coupled engines for express 
service, adducing, in support of his contention, some of 
my own recorded experiences with Mr. Churchward’s 
Great Western 4-6-0 class. He adds:—‘‘ Des perform- 
ances comme ces deux-la prouvent que loin d’étre insuf- 
fisantes an point de vue de la vitesse, comme on le 
prétend souvent, les machines 4 six roues couplées 
peuvent soutenir la lutte avec les plus rapides de leur 
rivales a quatre roues couplées ou a roues libres.” 

With reference to the general question of the merits 
or demerits of the four-cylinder non-compound design 
much has to be said, but limitations of space compel me 
to’defer this to a second article, as also some noves of 
work actually done by the various classes of locomotives 
mentioned. 








THE MERSEY CHANNELS. 


Fo.Low1ne the decision of the White Star Company 
to abandon Liverpool as the port of departure and 
arrival for its fast Atlantic traffic comes the announce- 
ment that the Mersey Docks and Harbour Board, at 
their meeting on the 21st inst., decided to proceed with 
the work of constructing a training wall or revetment 
along one side of the Crosby channel, with the purpose 
of still further improving the approaches to Liverpool 
through the Mersey estuary. 

Liverpool has, in the past fifteen years, done wonders 
in the direction of déepening the entrance channel over 
the bar, the Queen’s channel, and removing certain 
shoals which tend to form in other parts of the 12} 
imiles of main channel lying seawards of New Brighton. 
By the work of the sand pump dredgers Brancker 
and G. B. Crow, the depth of the channel has been 
greatly improved, so as. to satisfy the present require- 
ments of shipping, and from this point of view its con- 
dition has never been better than at present. To com- 
pete with other deep-water ports, in some respects 
possessing greater natural advantages, still more must be 
attempted to meet the ever-increasing draught of merchant 
shipping. 

In 1890 the minimum depth on the bar at equinoctial 
low water was 11ft. Since that year dredging operations 
have been continuous, and the depth has increased 
successively to 18ft. in 1893, 23ft. in 1895, and 27ft. in 
1899, since when the mean depth in the channel has 
averaged about 26ft. at low water. These operations 
have involved the removal of over 93 millions of dredged 
material from the bar and adjoining channels up to the 
date of the last issued report of the Acting Conservator 
of the Mersey, April, 1906. 

While it is necessary that the requirements of vessels 
as regards depth should be fully met, it is desirable that 
the width and direction of the channel should also be such 
as to render navigation easy for the growing numbers and 
length of vessels frequenting the port. For many years 
past that portion of the Taylor’s Bank which forms the 
concave side and northern limit’ of the Crosby channel 
abreast of the Crosby Lightship ‘has been gradually 
receding owing to its erosion by the tidal currents. This 
phenomenon is due to the impingment of the current on 
the concave face of the bend. Concurrently with, and 
in consequence of this recession of the Taylor’s Bank, 
the Askew spit on the opposite or south and convex side 
of the channel has advanced towards it. The result of 
these movements is that the bend in the Crosby channel 
at this point is becoming more accentuated, and, having 
regard to the very big ships now frequenting the port, 
and the increase in their size which may be anticipated, 
requires to be controlled and improved. 

The matter has been under the consideration of the 
Dock Board for some time past, and they have now 
determined to adopt the proposals of their engineer-in- 
chief, Mr. Anthony G. Lyster, to revet with stone the 
southerly face of Taylor’s Bank. It is hoped that the 
training bank will have the effect of creating a tidal scour 
of sufficient force to stop the encroachment of Askew 
spit on the south side of the channel and prevent 
further erosion on the north side. 

Before finally adopting this suggestion the Board, with 
the-concurrence of Mr. Lyster, decided to refer it to a 
commission of engineering experts, experienced in river 
estuary works, for consideration and report. The Com- 
mission consisted of the following:—Sir John Wolfe- 
Barry, K.C.B., Sir Benjamin Baker, K.C.B., Sir Douglas 
Fox, Mr. L. F. Vernon Harcourt, Mr. P. W. Meik, and 
Mr. A. F. Fowler. After visiting the spot the Commis- 





THE ENGINEER Marcu 29, 1907 








THE LONG ISLAND TUNNEL, NEW YORK 








Fig. 34—CONSTRUCTION OF A CAISSON 








Fig. 36—ARRANGEMENT OF JACKS FOR LOWERING CAISSON Fig. 37—-CAISSON No. 1—LOOKING WEST. 


four divisions into which the construction of the Pennsyl- 


sion unanimously confirmed Mr. Lyster’s proposal. The | one sense the two works are separate, as the Long Island 
vania new terminal and approaches is divided. These 


Lords of the Admiralty and the Mersey Conservancy, | road could have been electrified independently of the 
who have been advised by Vice-Admiral Sir G. S. Nares, | other work, but the subject comes under our review as are respectively the tunnels under the East River, the 
K.C.B., the Acting Conservator, and Sir William Matthews, | part of the new transit facilities in and near New York tunnels under the ‘North River, the tunnels across New 
K.C.M.G., have sanctioned the project. City. Further, it is also related to the question now: York City, and the terminal itself. 


The work consists in the deposit along the face of the | 
Taylor’s Bank, below low-water level and well outside 
the channel, of a layer of small lumps of hard stone in 
such a manner as to revet or clothe its slope, and so pro- 
tect the underlying sand from erosion by the current. 
The total length will be about 24 miles. The official 
description of the work, as given in the notice issued by 
the Conservancy, is as follews:—“ A stone revetment to | 
the height of near low-water mark or thereabouts of the 
southerly face of Taylor’s. Bank, in Crosby channel, in 
the estuary of the river Mersey or Liverpool Bay, com- | 
mencing at or near the southeriy endof Formby channel, 
at a point situate 1370 yards or thcreabouts, measured in 
a south-westerly direction from ... the Crosby Beach 
Mark, and terminating at a point situate 5360 yards or 
thereabouts, measured in a westwardly direction, from 
the said Crosby Beach Mark.” With a view still further 
to improve the channel, the Dock Board are about to 
construct a dredger of three times the size and power of 
the Brancker and G. B. Crow. 

The proposal to construct a training wall is not a new 
one. Such works were suggested in the time of the late Sir 
G. F. Lyster, but were then considered impracticable. The 
present action of the Dock Board is a bold one, involving 
a very large expenditure of money. We do not know of any 
similar case where the construction of a single submerged 
training wall has been carried out with the same. object, 
at any rate on a large scale ; and the effect of the works 
will be watched with much interest by al] engineers who 
are called upon to deal with the maintenance and improve- 
ment of channels in sandy estuaries. 
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TRANSIT FACILITIES IN NEW YORK. Fig. 38—NEW TUNNELS IN NEW YORK 


Ho; Yi." 

Our last notice dealt with the electrification of the | under consideration, as the power-house erected in Long; What these works represent may be judged from the 
Long Island Railway, which has been treated as part of | T.Jand City is for generating electricity for the railroad, | fact that they comprise in round numbers nearly 12,000 
the worksin connection with the construction of the new | gjso for the tunnels under the East River and through the | lineal feet of single track concrete-lined land tunnels; 
terminal in New York for the Pennsylvania Railroad. In | city of New York. about 9000ft. of two or three track concrete-lined land 
| We now approach a consideration of the first of the ' tunnels; 1600ft. of single track concrete tunnels built 
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THE LONG ISLAND TUNNEL, NEW YORK 











Fig. 39—-ASSEMBLING OF CUTTING EDGE OF CAISSON Fig. 40—SHIELD SHOWING ERECTOR AND JACKS 





Fig. 41—FRONT OF SHIELD, B TUNNEL 


in cut-and-cover; nearly 8800ft. of four to seven track | from that of the United Engineering Company, which is 
concrete tunnels built in open cut or in cut-and-cover; excavating the tunnels across Manhattan Island. 


1700ft. of three and four track reinforced concrete 
tunnels and about 24,000ft. of single track cast iron 
shell tubular subaqueous tunnels under the North and 
East Rivers. 

The course taken by the new tunnels and works will be 
seen on reference to the map in Fig. 38, which, along 
with the plans, drawings, and photographs, also much of 
the information published herewith, was supplied by 
Messrs. S. Pearson and Son, the contractors for the East 
River tunnels, and Mr. Alfred Noble, the chief engineer. 
We are also indebted to the Engineering Record for 
some valuable data. From this map the position A of 


the existing terminal in New Jersey will be noted. The | 


new freight yard and pier at Greenville is represented by 
B. The junction between the existing and the new line 
is at C. The Weehawken shaft is at D and the Manhattan 
shaft at E, whilst the junction with the existing Long 
Island Railway is at F. The New York connecting line 
on Long Island is shown dotted, and the course that will 
be taken by passenger trains to and from Harlem River 
Station—instead of across the Upper Bay and along the 
East River on floats—will be noticed, also the freight 
route from Bay Ridge over the existing Long Island 
Railway to Bushwick Junction, and thence over the 
New York connecting line instead of by water all the 
way. 


The East River work commences at Thompson-avenue, | 


Long Island, and terminates at First-avenue, New York, 
and has a total length of 9600ft. There are four parallel 
single track tunnels, which are in two pairs, each tunnel 
of the pair being 37ft. apart. There are two shafts in 
Front-street, Long Island, and two in First-avenue, New 
York. These streets are practically on the river front on 
each side. The shafts in New York are 225ft. apart, and 
tho se on Long Island are 103ft. apart. They are from 
74ft. to 88ft. deep. In Fig. 48 is a plan showing the posi- 
tion of the shafts and the contractor's yard in New York, 
and Fig. 44 shows the position of the shafts and of the 
yard in Long Island City. The river is on the right in 
the former, and on the left in the latter plan. The loca- 
tion of First-avenue and of Front-street will be 
seen. The boundary line on the left of Fig. 43 
tepresents the division of Messrs. Pearson’s contract 














Fig. 42--TEE HEADING LOCK, CAISSON No. 1 


40f{t. boom, which is used for unloading coal by a bucket 
| from barges into cars running on a standard gauge road 

In the lower part of Fig. 43 is an elevation of the | on the uprer level, by which the coal is conveyed to the 
trestle carrying the rails for conveying the excavation ' coal bins near the power-house seen in the lower left-hand 
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Fig. 43—POSITION OF SHAFTS, &c., NEW YORK 


from the shafts. These have to be sufficiently high to; corner. The bins hold about 2000 tons. There is also 
clear the trolley cars on Thirty-third-street, which pass to | on the upper level a five-ton travelling crane, and two 
and from a car shed on the north side of that street. | 30in. gauge lines. The muck is hoisted from the shaft in 
Fixed at the end of the stage is a derrick crane with a! cars of about 16 cubic feet capacity and is tipped into 
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four-yard wood.lined steel side-dump cars, which are  50ft. for the north. The shafts were sunk with rectan- _ Fig. 34 illustrates a caisson under construction, 

drawn by mules along the lower level to the cantilever | gular steel and concrete linings. Flat steel plates jin. to circular drums seen in the long sides correspond he 
apron, where they are dumped into barges and conveyed | }in. thick, in horizontal courses 5ft. to 8ft. high, are the tunnel centres. They are temporarily closed te 
to Greenville, New Jersey, to form the new freight yard | employed for the construction of the double vertical movable bulkheads; 7ft. above the cutting edge jg by 


there, already referred to. The tracks are graded 1 per | exterior walls, which are 5ft. apart. A transverse pir- air-tight temporary steel floor. This served as the » 
of the working chamber, as illustrated by Fig. 35, on 


No. 1 caisson at Long Island is built in the Nags 
: dock, in water about 16ft. deep. For its erection false 
4 ewes L # work was constructed. Ninety-six piles were driven Be was 
} oT i 14ft. through mud to rock. At the corners and in he 
/ Muh urn See centres of the long sides additional piles were driven, a 


LinRRestaurant | [if these were all capped by 12in. by 12in. timbers. Pro 
these 15in. cantilever I beams 14ft. long were suspended, 
upon which were assembled the cutting edge girders and 
then the walls of the caisson were taken up to a height f 

Nassau Slip 40ft. The caisson was provided with sixteen temporar 
triangular steel brackets about 4ft. high and 38ft. wide, wie 
which were placed 100-ton hydraulic jacks, whereby it was 
lowered to rest at the bottom of the river. It was then 
continued to the full height of 84ft., and, when completed 
contained about 970 tons of steel. Similar temporary 
brackets were used for No. 2 caisson, as shown in Fig, ny 
Fig. 87 is a photographic view of caisson No. 1 at Long 
for Tunnel Iron Island—that fixed in the Nassau dock—and in Fig, g9 j, 
seen the assembling of the cutting edge of the north 

—=—=—=—=—: caisson in New York. This was photographed jy 


) Neveren Iron Toms February, 1905. 
eS We come now to the construction of the tunnels them. 


————— : selves. The flanged rings of which the cast iron shells 

Coa! Bunkers 5 are constructed are 30in. long. They are each divided 
into eleven 2000 lb. main segments about 6ft. long, and 

with a web of 1}in. minimum thickness and flanges 1 ip, 
wide overall, and tapering from 2}in. to 24in. in thicknegg, 
= The key segment is 30in. long at the crown. Six jin, 
[Cay Bin pee diameter turned bolts are employed for connecting each 
Storage for Tunnel Iron long flange to the adjacent ring and five bolts for securing 

the short flanges through the radial joints. Special 

bevelled rings are employed in some cases to allow for 

corrections of alignment. In some cases this is met by 

ideas the thickness of the segment webs being changed, as is 

done to provide for variations in the assumed hydrostatic 

pressure. Concrete lining will be employed, which will be 

of a minimum thickness-of 2ft. above the springing line, 

Lence,_ J below which it will be increased to contain the duct 
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Cement House 
Fig. 44-SHAFTS AND YARD IN LONG ISLAND CITY 


cent. down towards the river, so th&t a mule can easily Kole fordir Supply Valve 
haul two or three loaded cars. I the yard north of ” 
Thirty-third-street is a stone-crusher, where stone from : ce \ 
the tunnels is broken up. It is then screened and ae Oo} 
elevated to storage bins, and delivered to the concrete IX YY 
mixer. The cement sheds have a capacity for 5000 bags és 
of cement. The power-house is 150ft. long and 90ft. wide. 4 

The yard at Long Island City—Fig. 44 — differs from that 
in New York, in that it is all on the ground level. As 
the spoil comes up the two shafts it is deposited in the 
two muck bins, whence it is loaded into four-yard cars 
similar to those in New York, and these are drawn by a 
wire cable up an incline of 1 in 14 to a platform elevated 
above the Nassau dock and tipped into barges. On the 
south side of the tip is the concrete mixer, stone-crusher, 
and screen, and a narrow gauge line serves these. The 
stone is taken from the crusher by a bucket elevator to 
a tower above the concrete mixer, whence it can be con- 
veyed to boats in the river or to the crushed stone 
storage bin. Seven 500 horse-power Stirling steam boilers 
are provided, and six 16in. and 34in. by 42in. Corliss 
duplex compound low-pressure air compressors, cne 
combination high and low-pressure compressor of the : 
same size, and two high-pressure 90]b. compressors, ey Peano ae ies 
besides the necessary pumps, fans, condensers, «ce. 

The shafts at both New York and Long Island are 40ft. D'8 
wide and 74ft. long. In Long Island the material was FrontEievévion Back Jlevation 
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Fig. 46-FRONT AND BACK OF SHIELD 


chambers in the vertical side walls. At the middle of 
—_ the invert, which is 2ft. below the top of the rail, the 
Leb Praie | 4: thickness will be about 2ft. 9in. 





4 Plates 


Aeneas The tunnels are being driven at a higher continuous 

ditanPace | ||| average pressure than any tunnels ever before con- 

bce structed. The grade has been kept high, so as to keep 

the heavy pneumatic pressure as low as possible, and 

there is only at the highest point 8ft. between the top of 

fuag Piste e the shield and the bottom of the river. Clay to a depth 

z ns OEE of 15ft. to 25ft. has, therefore, been deposited in order to 

KurtainPlate 1 eel reduce the escape of air from the headings. There have, 

however, been iifficulties in retaining the air which have 

' partly arisen from the fact that the soil is not strong 

enough to hold the full pressure required in the bottom 

of the shield. Its consistency is such that under the 

pressure maintained it is very fluid at the bottom of the 

As 3h heading and very hard at the top, thus making it 

15 5 los | extremely difficult to prevent the shield from sinking 

| into it. The resistance is so great that, notwithstanding 

the excavation in front of the shield, a total force of not 

less than 4000 tons hydraulic pressure has been necessary to 

advance it. When the shield encounters rock and it 1s 

necessary to increase the air pressure to enable the rock 

to be drilled and blasted in front of it, this is accomplished 

by means of the shutters first used in the Blackwall 

Tunnel and designed under the Pearson patent in consul- 

3 | tation with Sir Benjamin Baker. By means of the dia- 

3] . | phragm and these special shutters and by adopting 4 

Section A-B Sectional Elevztion on A-B | mean pressure corresponding to the inecteliaal hydro- 

Tue Encineer Swain Sc | — ressure near the centre of _ shield, it a — 

. | possible, with great care, to proceed satisfactorily. e 

eT ene te at the ria of the shield is rapidly dried a and 

| becomes so hard that it has resistance and adheres when 

poor, and large quantities of water were met, so both | tition of similar material and shape, buf with the two cut with tools. Yet at the same time the identical 

caissons were carried down to a depth of 84ft., and below | walls 6ft. apart is connected to the zentres of the long | material at the bottom of the shield flows like thin 
the inverts of the tunnels. In New York they were | sides. The centres of the exterior and cross walls are | cream. 

carried down to the rock—40ft for the south caisson and ! filled with concrete. Fig. 40 is a photographic view of the back or exterior, 
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of a shield, and Fig. 45 shows a sectional tide elevation 
anda sectional back elevation, Fig. 46 shows a front 
elevation, and a back elevation. The shields are 
g3ft. 64in. diameter over all, have a length of 18ft. G6in., 
and weigh 542,000Ib. each. The cutting edge is of cast 
stecl, and is 30in. long and about 2ft. deep. A movable 
semicircular hood, 6ft. in length, can be attached above 
the centre of the shield to afford protection to those 
working below from those above. The working platforms 
are respectively 8ft. and 15ft. above the lower edge of 
the shield. Twenty-seven hydraulic rams are provided 
capable of a pressure of 6000 lb. per square inch. Two 
erectors are attached to the rear bulkhead for handling 
the segments. Each has two hydraulic cylinders, and 
they can take a segment from a car, revolve it to the 
proper angle, and then extend it radially, and hold it until 
secured. A concrete lining or cradle, 6in. thick, is laid and 
dressed so as to receive the shield and diminish the 
friction as it advances. To operate each shield about 
fifty men are required. These work two three-hour shifts 
er day. 

' The, descenpressing valve illustrated in Fig. 47 was 
designed by Mr. Japp, the New York managing director 
of S. Pearson and Son, in order to limit the rapidity of 
exhausting the air-locks. The valve can be set in any of 
three positions, so as to allow for the pressure being 
reduced to atmospheric in either ten, fifteen, or twenty 
minutes. The cylinder has two openings, one in the 
tunnel and one in the air-lock. An outlet in the side 
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Fig. 47 


communicates with the atmospheric pressures. The two 
piston heads are connected together by a centre rod, and 
that on the tunnel side engages a spiral spring seated on 
a fixed bearing near the opposite end of the valve. 
Should the pressure in the air-lock be equal to that in the 
tunnel the pistons remain balanced. If, however, the 
pressure in the tunnel be greater than the air-lock the 
spring is compressed, and this causes a correspond- 
ing displacement of both piston heads. In moving, 
the head of the air-lock end uncovers a_ series 
of small holes, as illustrated in the lower part of 
Fig. 47. These afford direct communication between 
the air-lock and the interior of the valve, through which 
the air escapes into the outer atmosphere. The three 
different sets of holes correspond with the different 
lengths of time allowed for exhausting the air-lock. 

Fig. 42 is a photographic view of the double air-lock 


_ fixed over No. 1 caisson at Long Island City. The down- 


ward portion is an elevator shaft 10ft. in diameter. The 
transverse horizontal cylinder is 7ft. in diameter, and 
extends in each direction from the head of the shaft. It 
is fitted with doors, and act as air-locks, admitting men 
and material. Over the shaft is a smaller extension, and 
containing the rope for the hoist. 

Every attention is given to the health and comfort of 
the men working in the tunnels. They are conveyed by 
elevators to the top of the shaft, and are provided with 
hot baths, have a large warm room to rest in, and an 
unlimited supply of hot coffee to drink. Each man is 
supplied with a steam-heated, ventilated, locked iron 
wardrobe closet, in which he keeps his street and working 
clothes, so that they are always safe and dry when he has 
to change from one to the other. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


As already announced, the summer meeting of the Institu- 
tion of Mechanical Engineers will be held in Aberdeen and 
Dundee, from Monday, 29th July, to Friday, 2nd of August 
Although the final arrangements have not yet been completed, a 
provisional programme has been drawn up froin which we gather 
that the members will arrive in Aberdeen on Mondzy, 29th July. 
On the Tuesday morning, the Right Hor. the Lord Provost of 
Aberdeen and the members of the Local Committee will receive 
and welcome the President, Mr. T’, Hurry Riches, and the Council 
and Members of the Institution in the Mitchell Hall, which has 
been lent for the meeting by the University of Aberdeen. Papers 
will also be read and discussed at this meeting. There will be a 
visit to some works in the afternoon. In the evening the Institu- 
tion dinner will take place in the Town House. On Wednesda> 
morning more papers will be dealt with. A luncheon on this day 
will be given by the Right Hon. the Lord Provost, the magistrates 
and Coancil of the city in the Town House. Inthe afternoon more 
works will be visited, and in the evening there will be a 
conversazione in the Art Gallery by invitation of the Right Hon. 
the Lord Provost, Magistrates and Town Council. Apparently no 
papers will be read on Thursday, but places of interest in the 
neighbourhood of Aberdeen will be visited. On Friday, the last 
day of the meeting, some important works in Dundee will be 
inspected by the members, 

An ordinary general meeting will be held in the Institution 
House, Storey’s Gate, St. James’s Park, on Thursday evening. 
25th April. The chair will be taken at 8 o'clock. The President 
will deliver his address. The anniversary dinner will be held at 
the Hotel Cecil, London, on Friday, 26th April. A conversazione 
will be held at the Institution on Wednesday, 15th May, for 
which the usual invitations will be issued in due course. An 
extra meeting will be held on Friday, 12th April, at which the 
discussion will be resumed and concluded on Mr. W. Worby 
Beaumont’s paper on ‘Petrol Motor Omnibuses.” 








THE INSTITUTION OF NAVAL ARCHITECTS. 





THE proceedings were resumed at noon on Thursday, 
March 21st, when Mr. W. J. Luke read a paper “On 
Some Points of Interest in Connection with the Design, 
Building, and Launching of the Lusitania,’ which, in 
a later impression, we shall reproduce in full. 

Professor Biles, in opening the discussion, said those 
who were interested in the production of large Atlantic 
steamers would envy Mr. Luke the work he had gone 
through, and the pleasure he must have had in solving 
the many problems that lay before him. The production 
of this ship was to some extent the work of the Institu- 
tion. Lord Brassey for years advocated the subsidising 
of large steamers, and it was a report of a committee 
formed at his suggestion which led to the subsidising of 
these ships. The most interesting part of the paper to 
him was that relating to the large use of high-tension 
steel in the construction of the Lusitania. The results 
given of experiments upon pieces of steel long enough to 
compare with actual pieces in the ship, and a good deal 
larger than ordinary test pieces, were, he thought, of great 
value. He referred to the results obtained in the torpedo- 
destroyer Wolf on the modulus of elasticity for the struc- 
ture, and compared them with those on the test specimens. 
In the Wolf the experiments were carried out by a system 
of observations of strain through different parts of the 
structure, and from the observations of strains they deter- 
mined the stress on the basis of an assumed modulus of 
elasticity. To fulfil the conditions of equilibrium and 
of force and moment throughout the section the value 
of the assumed modulus could be checked, and the amount 
of error in the assumed modulus could be corrected. Then 
they took the other method of noting deflections in the 
ship throughout the length, and by a process of integra- 
tion arrived at the exact value of the modulus. It was 
curious to notice in the results of these experiments on 
the Wolf, that the same proportional disparity existed 
between the modulus of elasticity at very low stresses 
and at high stresses, as existed in Mr. Luke’s experiments. 
They had in the latter case thirty-one millions when the 
material was doing serious work, and forty-one millions 
when it was at a very light stress. In the case of the 
Wolf it ranged from about 9500 up to 11,800, the first 
corresponding to the severe load and the latter to the 
light load. That was by deflection curves. In the case 
of the strain indicator the range was from 12,000 tons 
with a heavy load to 15,000 tons with a light load, giving 
approximately about the same proportional difference. 
They had, therefore, confirmation from Mr. Luke’s experi- 
ments of the results obtained upon a complete structure. 
The distribution of high tensile steel in the Lusitania was 
very similar to the distribution put into a steamer which 
he built on Clydebank some twenty-three years ago, 
called the America. In that case the whole of the upper 
work was of high tensile steel of, curiously enough, thirty- 
six tons to the square inch, and it was interesting to see 
history repeating itselfinthis way. He thought, however, 
they had hardly gone far enough in the matter of high 
tensile steel. Mr. Luke said he took a basis of ten 
tons, supposing the material to be mild steel. Assum- 
ing high tensile steel to be 20 per cent. stronger, 
instead of reducing the scantlings 20 per cent. they 
only decreased them by 10 per cent. The result 
shown in the table at the end of the paper was that the 
increased strain was only 6 per cent. That meant that a 
vessel whose working capability had 36 tons greater 
strength was only allowed to make use of its greater 
capability to the extent of 6 per cent. He hoped that in 
future they would have a much greater reduction than 
10 per cent. in the scantlings with high tensile steel. It 
might be said that they could not make the reduction 
36 per cent., because then the decks would be too thin. 
That, however, was not the case in the Lusitania. Mr. 
Luke had raised an interesting point in determining the 
elastic limit. He said elastic stress was that stress on 
which a permanent set of ‘01 per cent. was obtained. 
Obviously that was an arbitrary choice of an elastic 
stress. He—Professor Biles—did not quite see where 
the difficulty arose in reaching a definite idea of the 
elastic strength of the material by considering the 
breaking-down point. That in a great many cases, and, 
indeed, in practically all cases, was quite definite enough, 
he thought, for the purpose of judging how near they should 
go to something that was really seriously dangerous. 
He did not know whether a permanent stress of ‘01 per 
cent. was really dangerous, but he did know that when 
they came to breaking-down point they had something 
definite to go upon. It would be interesting to associate 
a strain indicator with future tests. Then something 
more definite than the *01 per cent. might be arrived at. 
The diagram of pressure on the blocks during launching 
was new and interesting—the results showing a great 
variation from 1} to 4% tons being especially interesting 
—and the method of working would be valuable to 
them all. 

Lord Brassey dealt with the subject from the stand- 
point of an old Admiralty administrator. He said his 
view was that if the Admiralty could supplement the 
naval forces of the country by organising some subsidiary 
force in the mercantile marine that was a means of 
adding to the resources of the country which the Admi- 
ralty was bound not to neglect. Battleships with high 
speeds were now doing much of the work which formerly 
fell to the armoured cruiser, and he thought the tendency 
in future programmes of construction would be to in- 
crease the appropriations to the line-of-battle and 
diminish the appropriations to vessels intended solely for 
service as cruisers. Then it became necessary to con- 
sider the vessels which should be the eyes of the fleet. 
It was with referrence to that branch of the service that it 
seemed to him to be possible to create an auxiliary force 
in the mercantile marine. Lord Charles Beresford had 
expressed the opinion that fast mercantile vessels would 
be of great value in maintaining the lines of communica- 
tion, and Sir William White had drawn attention to the 


liberal subsidies given by the French and German Govern- 
ments to such vessels. The idea had a powerful advocate 
also in President Roosevelt. It seemed to him—Lord 
Brassey—that this noble class of vessel, of which the two 
new Cunarders, the Lusitania and Mauretania, were the 
finest specimens yet produced, had great uses. They 
might properly be called, in a very real sense, a great 
national asset. Of themselves such ships did not pay, 
and they could only be built by the aid of the Govern- 
ment. He felt confident that that policy was a sound 
one, and he believed it was generally approved in the 
country. 

Admiral Fitzgerald said it must be remembered that 
when these subsidies were introduced our cruisers were 
short, stumpy vessels, little better than sailing ships with 
screws in them, and with a speed only equal to that of an 
ocean tramp. Now our cruisers had a nominal speed 
equal to Atlantic liners, and if on a spurt a cruiser could 
catch up a liner only for five minutes, that would be 
sufficient for all practical purposes. He did not believe 
these new ships would be any good in war except for 
carrying corn or coal. 

Admiral Sir E. R. Fremantle said he agreed with Lord 
Brassey. It was all very weil to talk about the nominal 
speed of cruisers; but when, lately, the Cruiser Squadron 
crossed the Atlantic at full speed, the ships straggled into 
Gibraltar one after another, the fastest of them, the Drake, 
making only 184 knots. That was three knots below she 
Campania. 

Mr. Hillhouse said something seemed to him to be 
necessary to make the strength of each plate continuous 
without throwing that duty upon other parts of the 
structure which already had their own proper stresses to 
bear. He thought Mr. Luke’s method of constructing the 
curves of pressure distribution was not entirely correct. 
Such curves as Mr. Luke had drawn were constructed in 
the case of the Good Hope and other vessels, but they 
were not so much to determine pressure on the fore poppet 
as to investigate the pressure on the aft end of standing 
ways, on successive portions of the ship's bottom as she 
passed over. 

Mr. De Rusett said he was impressed with the simi- 
larity of figures between the Mauretania and Lusitania. 
That showed the method of calculation was sound. He 
had no doubt whatever as to the strength, seaworthiness, 
comfort and speed of the new boats. 

Sir Wm. White said with reference to the speech of 
Admiral Fitzgerald that no one advocated the use of 
such boats as the Lusitania tothe exclusion of armoured 
cruisers. They looked to the use of these boats for other 
than fighting service. It was true that in the war 
between America and Spain little use was made of these 
vessels ; but in the war between Kussia and Japan the 
ship that gave the first information of the approach of 
Rodjesventsky’s fleet was a mercantile auxiliary. To say 
no use could be made of them was to ignore what Japan 
had done. As designer of the Drake he should like to say 
that the speed of a cruiser across the Atlantic was deter- 
mined by the coal she could carry. One point worth 
noticing in the construction of the Lusitania was that the 
Cunard Company and its officers from the first had helped 
the designers by giving them the utmost possible depth 
towork upon. As Professor Elgar pointed out years ago, 
that was a very valuable thing. The accommodation in 
the ship was so laid out as to allow the full depth of 
more than 60ft. to be utilised for the purpose of struc- 
tural strength. 

Mr. Milton said he did not think the longitudinal 
system could ever be thought of in connection with a 
ship of this type, and, of course, it had not been adopted. 
With regard to the stress which Mr. Luke gave as 10 tons 
he would like to say that he did not think it possible 
at present really to estimate what the stress was. 
They could not allow for pitching movement and they 
could not really calculate the stress. All they could do 
was to lay down certain conditions for a ship, and certain 
conditions for another ship, and compare the two. 
Therefore he did not think it would matter in the 
slightest whether corrections for wave-pressure or calcu- 
lations for the moment of inertia were adopted. With 
regard to tests for the modulus of elasticity, similar ones 
were carried out at Lloyd’s Register, and it was curious 
to note that for the similar stresses the high tensile steel 
actually stretched a little more than mild steel. The 
result was, with the high tensile steel in the structure 
the ship would actually bend a little more under all 
ordinary stresses even with the same thickness of material. 
That, he thought, would to a certain extent answer Prof. 
Biles’ query as to whether it would not be advisable to 
go to higher stresses with a high tensile steel. 

Admiral Sir E. R. Fremantle said he noticed the steer- 
ing machinery was below the water line, but he would 
like to know whether any other steps had been taken to 
protect the machinery. 

Mr. Luke, in reply, said that whether in future they 
would be able to do anything with the strain indicator he 
did not know. It was a matter which would be con- 
sidered. He supposed it was the natural modesty of his 
firm which-led them not to be too greedy in asking 
Lloyd’s for too much. Possibly if they built another 
ship in which the principal stresses would be in the upper 
works and associated with very moderate stresses in 
compression, they might go for 20, 25, or even 30 per 
cent. reduction. To answer Admiral Fremantle, no pro- 
tection had been built into the ship, and as far as the 
Cunard Company was concerned, it would like to 
strip the ship of every item which would interfere with 








speed when going across the Atlantic. If the time ever 
came when the Admiralty wanted the boat, protection 
could be extemporised, but it would be at the cost oi 
extra draught, and to some extent reduction of speed. 
As to elasticity, they went on the idea that the moment 
they got anything of a permanent set they had got to the 
elastic limit. He did not see how they could get any 
better definition of the elastic limit. 

Professor Elgar presided at the afternoon session. 

Mr. 8. J. P. Thearle read a paper on “The Evolution 
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of the Modern Cargo Steamer,” of which the following is 
an abstract:— 


The modern cango steamer cannot be said to have yet attained 
finality of design, nor become so fixed a type as the Thames 
barge, the Broads wherry, or the North Sea sailing trawler. It is 
F ble that the st intended for carrying general. cargoes 

may some day become of similarly stereotyped dimensions, con- 

straction, and design, but that stage does not seem to have yet 
been reached, 

Tt wilt be well, perhaps, if, in the study of this interesting 
subject, our attention is fixed upon the ocean cargo steamer, pure 
and simple, without. stepping aside ta consider such specialised 
forms of the steamship as the screw collier, the coasting steamer, 

© passenger st , or the st for carrying petroleum in 
bulk, There will be quite sufficient advantageously to occupy our 
attention if we restrict it to the general cargo steamer, or what is 
commonly wn as the “‘ ocean tramp.” 

It is now about sixty years since the screw. propeller began to 
displace the paddle wheel in steam navigation, and henee: our 
study.of evolutionary development is necessarily restricted to a 
period of sixty years. ; 

It willbe convenient if, in this historical study, we consider the 
subject under the two-fold aspect of outline design and structural 
detail. The outline design has passed through various phases, 
and the structural details have at the same time undergone con: 
tinuous change. The designs have varied chiefly as regards the 
extent and character of the deck erections ; the structural details 
have developed mainly with the advances of the iron and steel 
manufacturers in the production of structural materials. The 
outline design has been influenced from time-to time by:the effects 
of the regulations relating to freeboacd and to ton measure- 
ment, as well as by the opening up of new ocean es and by 
moditications in the conditions under which pre-existing trade has 
had to be carried on; but the changes in the modes of construction 
have been to a large extent independent of these causes, and have 
been marked by a continuous advance both as regards the 
economy of materials employed as well as in their more. efficient 
combination in the vessel. It is proposed, therefore, to consider 
these two, aspects of the question separately, and to give attention 
first to the evolution of cargo steamer design. 

The type which was more immediately evolved from the ftush- 
deck steamer of full scantlings was that with a long poop and fore- 
castle. The long poop extended to the fore side of machinery 
spaces and was, in fact, a poop and bridge house joined together, 

hese deck erections, being enclosed, were measured for tonnage, 
but deductions from them were allowed on account of the crew 
and machinery spaces. 

While developments in steamship design were proceeding, the 
‘* three-island ” type continued to be built, with a general tendency 
to increase the lengths of the erections, more especially that of 
the bridge house, Two conflicting considerations have operated 
in fixing the extent of the deck erections, more especialy in 
Rritish-owned vessels. These are freeboard on the one hand and 
tonnage measurement on the other. An inerease in substantially 

_ constructed and efficiently protected deck erections upon a vessel 
of full scantlings permits of a reduction of freeboard, and, there- 
fore, of an invrease in weightof cargo carried. But if these deck 
erections are psrmanently closed-in spaces they must be measured 
for tonnage, and, therefore, dues based upon tonnage must be paid 
upon ther. 

By the time that the shelter-deck type was evolved it was no 
longer being used for cattle only, but for general cargo purposes, 
especially for light goods. When, however, tonnage openings have 
been made in the shelter deck, and transverse bulkheads have 
been placed in the *tween decks closely adjacent to these openings, 
the freeboard has been approximated to that of the normal awning- 
deck vessel. 

Our consideration of this subject brings us to an interesting stage 
in the evolution of that type of the modern cargo steamer known 
as the shelter-deck type. 

Tt need hardly be stated that had they not been intended to 
teceive cargo at times, the bridge erection would have been of 
considerably reduced length. This is a matter which has not yet 
reached a stage. that may be cousidered final. Modifications in 
the modes of closing the bulkhead openings are still being made 
from time to time, the tendency being in the direction of satisfy- 
ing the tonnage measurers that the spaces should not be measured 
for tonnage, and at the same time of satisfying the freeboard sur- 
veyors that they are fully efficient towards the reduction. of -free- 
board. 














_ The average gross tonnage in the year 1870 of the cargo steamers 
then atioat was about 870 tons, and the cargo steamers built during 
that year had an average gross tonnage of 1050 tons, cargo 
steamers of 1100-to 1400 tons being very common. 

By the year 1905 the average tonnage afloat of cargo steamers 
had increased to about 2250 tons, and the average tonnage of 
cargo steamers built that year was about 3300 tons. At the 
preseat time the great bulk of cargo steamers range between 3000 
and 4500 tons. There is not just now a marked tendency to build 
cargo steamers of a larger size, but rather to build a greater pro- 
portion of the total number of sizes between 4000 and 4500 tons, 
these being apparently the tonnages found most suitable for the 
general ocean carrying trade. Much larger cargo steamers are, of 
course, built, but they are for the most part associated with cer- 
tain well-known passenger lines, chiefly in the Atlantic trade 
The ordinary cargo steamer of to-day ranges in length from about 
300ft. to 380ft. 

The cargo steamer of to-day is not fine lined, nor has she been 
so for many years. Her owner has. judiciously to associate con- 
flicting forces in the interests of profit-earning. ‘lo show how the 
tendency to fulness of form has gone on of late years it may be 
mentioned that the average displacement coefficient in 1880 was 
74, in 1890 it was -77, and in 1900 it was -80. 

With the engine power usually supplied, this vessel has a sea- 
going speed of from 8 to 10 knots when fully loaded, while her 
speed in a light condition will vary much in accordance with the 
manner and extent of her ballasting. 

The evolution of the cargo steamer during the period which we 
select for our retrospect has been materially infinenced by the 
introduction of-mild steel into shipbuilding. It would be-searcely 
possible to exaggerate the beneficial influence which the substitu- 
tion of that material for iron has had upon the development of the 
cargo steamer. Not only have we had an ideal material to deal 
with, but improvements in the stéelmaker’s art have resulted in 
the prodaction of sections more and more suited for the shipbuilder 
and the ship, He has given us longer and broader and thicker 
plates, longer and heavier bars, smoother surfaces, and in every 
respect better structural materials upon which to work. This 
improvement in quality and suitability of material has had its 
influence upon the quality of workmanship, as seen in the fitting 
together and the riveting. The whole result is that during the 
twenty-five years or thereabouts that mild steel has been used in 
shipbuilding workmanship and finish have always been improving, 
so that the cargo steamer of to-day is a better and a stronger 
vessel, both absolutely and also in proportion to her scantlings, 
than ever she has been before. It remains to be seen whether 
further improvements will be made in steel manufacture, and 
wheth-r a low-priced trustworthy: steel of -higher tenacity than is 
used at present will be produced, having all the‘excellent qualities 
of the mild steel now employed in shipbuilding. Should such an 
article be forthcoming, it may be expected that, with, it, still 
further advances will follow in the evolution of the cargo steamer. 

It would unduly prolong this paper were attention given to all 
the modifications which have been made in the mode of combining 
materials in the carge steamer. The common use of lapped in lieu 
of the older-fashioned strapped butts, the now common practice of 
joggling the edge laps of plating in order to dispense with the use 
of liners, and also the joggling of frames and beams in order to 
effect the same result, are. instances of such . modifications, 





which serve the purpose, of reducing the weight of. the structure 
without diminishing ‘its strength. These have b ibl 
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thus of extreme simplicity, and the method of carrying it out 





only in consequence of the excellence of the material used in ship- 
building. On every hand, by means of better machinery and in 
other ways, improvements in the modes of doing the work are 
being effected, and at the same time the cost of production is 
being diminished. Tramp steamers have not yet been standard- 
ised, but successful designs for the purpose. are now often dupli- 
cated, and we have got so far as the standardisation of the 
sectional material used in their construction. Whether the time 
will ever come when tramp steamers will be as like one another in 
point of dimensions and design as are Thames barges it is at pre- 
sent impossible to determine, but we have some justification for 
supposing that the eyolutionary changes now in progress are 
bringing that description of vessel nearer and nearer to a standard 
ideal. 

Mr, John Cory said the paper was a most valuable one. 
It showed the necessity of getting material properly 
distributed through the ship, so that there was no weak 


int. 

Pour. John Ward obseryed the remarks in the paper 
with reference to tonnage openings were very true, and 
he thought the time had come when the conditions of 
tonnage exemption should be altered. Although a vessel 
might meet weather such as threatened destruction, yet, 
if she had any permanent means of closing these tonnage 
openings, they would be subject to tonnage measure- 
ment. He thought the turret type of boat, which had 
gone on steadily, persistently, and consistently, was 
worthy of more than passing notice. 

Mr. Foster King, said he also thought it was scarcely 
right to exclude the turret or trunk form of boat simply 
because of the element of controversy in it. This type 
of boat was undoubtedly the most. interesting in the 
evolution of the cargo vessel. One point in its favour 
was that a man who sailed in this ship preferred it to 
any other type. It seemed that a vessel with heavier 
plates and no side stringers would be the ship of the 
future. 

Sir Wm. White suggested that the reason for passing 
by the turret ship was that it was a subject large enough 
to deserve separate treatment. He thought there was 
no class of ship in which there had been greater ingenuity 
and resource than the much-maligned tramp steamer. 

Mr. Thearle, in reply, said it was too early yet to 
predict the entire omission of side stringers.. If such a 
thing were possible, however, the whole shipbuilding 
community would be grateful, for if would lead to a 
desirable decrease in weight of material. ~ 

The next paper was. by Signor. Carlo Piaggio, and was 
entitled “ Cranes for Shipbuilding Berths.” It describes 
a plant of six electric tower cranes of 1°5 tons capacity, 
each installed by the Societi Esercizio Bacini at Riva, 
near Genoa, to facilitate shipbuilding. The six cranes 
are placed in two rows, three on each side of a central 
berth, and as near as possible to two side berths; the 
distance depending upon the breadth of vessels which are 
to be laid on them. Crowding is thus greatly reduced, 
the central berth remains capable of taking a vessel of 
very large breadth, and it is not necessary to lay the 
berths too near. A railway well away from all inter- 
ference on the external side of each lateral berth is suffi- 
cient for the three berths, as the working radius of the 
cranes exceeds the maximum breadth of vessels building. 
The paper then goes on to discuss a proposed improve- 
ment on this arrangement. 

Mr, Murray said that, in looking at Plate 2, he noticed 
Signor Piaggio had four cranes between each of two 
vessels. Accordingly, to that plan all the material which 
it was intended to build into the centre vessel would have 
to be lifted over the outer one. In a shipyard where one 
wanted to save time it would be found a very incon- 
venient method. 

Mr. John Ward said the point which occurred to him 
was that the arrangement shown in the paper really 
limited the carrying on of the ironwork on the boats to 
three squads of men. He was afraid if he asked his 
partners to spend £10,000 on such a limiting arrangement 
their answer would be the reverse of kindly. 

The meeting adjourned till the evening. 

The evening meeting was devoted to the consideration 
of three papers. One on “Torsiometers as Applied to 
the Measurement of Power in Turbine and Reciprocating 
Engines,” and another on “ Torque of Propelling Shaft- 
ing: Some Conjectures, Investigations, and Kesults,” 
were taken together, the first being read by Mr. Leslie 
Denny, in consequence of the illness of his brother, Mr. 
Archibald Denny—the author. The second was read 
by the writer, Mr. J. Hamilton Gibson—visitor. The 
third paper was read by Mr. Scott Younger, in the absence 
of Mr. G. Simpson—who had written it, 


Below we give a full abstract of Mr, Denny’s paper :— 


When the suitability of the turbine method of propulsion for 
commercial work was proved by the success of the King Edward, 
built by my firm in 1901, it. became apparent to us that it would 
be highly desirable to have a method of ascertaining the horse- 
power transmitted by the turbine shafts to the propellers, 

Some fifteen years ago we had made numerous experiments with 
factory shafting, endeavouring to ascertain the absolute: torsion of 
a shaft while running, and it therefore immediately occurred to 
me that this was the proper direction in which to attack the pro- 
blem. We had tried various methods, principally using porns 
discs and beams of light, but with very partial success. e had 
not tried any method involving the use of electricity, and I there- 
fore arranged for experiments to be made by this method on one 
of our factory shafts. The first trials were made by fixing discs 
on the shaft at a considerable distance apart, so as to get a reason- 
able amount of torque. The discs were of insulating material, and 
each had a contact point arranged at its periphery in such a 
manner that the point made momentary contact with a metal 
tongue or brush once in every revolution of the shaft. The con- 
tact points were connected to the shaft and the metal brashes toa 
battery and telephone receiver. The method adopted was to. first 
adjust the brashes, so that both made contact with the points simul- 
taneously when the shaft was revolving, but transmitting no power. 
When transmitting power the shaft was, of course, subject to a 
certain amount of torsion, and thus the brushes were put out of 
simultaneous contact. On of the brushes was then moved round 
its disc concentrically until simultaneous contact: was once more 
established, The amount of this shift gave a measure of the terque 
on the shaft, and te ascertain the correct amount.of this. shift. the 
telephone receiver was placed to the ear, no sound being heard 
except when both brushes were in contact with thé Ive con- 
tact points, when a loud '‘‘ tick” was heard. The principle was 





dat; first: equally simple ; indeed, I may say that this: tirst 
rough apparatus, which was quite successful, only cost. a few 
shillings to make. We then set about making more accurate and 
elaborate apparatus on the same lines to be fitted to the Qucon 
Alexandra, which was nearly ready for trial, with an assured } pe 
of getting satisfactory results, 

‘The factory shaft on which we made the original experiments ran 
about 120 revolutions per minute, but the revolutions of the (icon 
Alexandra’s side shafts were over 700, and when we came to miko 
experiments at this high Lp we found the new apparatus was 
useless, as no certain sound could be got. We tried many forms 
of contacts, and, after numerous experiments, we did sveceed jn 
the Queen Alexandra, with revolations about 750, in getting some 
fairly consistent results, but it was impossible to be quite ceri in 
of the exact point at which the make and break in the circuit took 
place, and we were never quite sure of our results; still, we had 
made a Seay ae" ia advance. 

Mr. arles Johnson, a member of our staff, who assisted jn 
working out this problem, and was closely connected with it from 
the:first, thoroughly appreciated the difficulties, and realised :}:¢ 
desirability of getting away from the unreliable rubbing conts.t, 
and he. ultimately succeeded in solving the problem in a must 
ingenious way. 

‘ig. 1 shows his original solution, Two gun-metal wheels, A and 
B, were fastened to the shaft at a definite and known distance 
apart, the distance being as great as possible. On each whee! a 
permanent magnet, with a sharp chisel-shaped edge, was fixed 
radially at the periphery of the wheel and with the sharp ed;:c 
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Fig. 1 


parallel to the shaft. At one end a soft iron electro-magnet (, 
wound with fine wire, similarly chisel-shaped, was fixed, so that 
the moving magnet passed directly aver the electro-magnet once 
in each revolution. At the other end a similar electro-magnet |) 
was mounted on a screwed sector, and wires from these electro 
magnets were led to a differentially-wound telephone receiver. If 
the shaft revolved without transmitting power the permanent 
magnets passed these electro-magnets simultaneously, and currents 
of electricity generated in each coil passed through the telephone 
receiver, but the currents being equal and opposite, no sound was 
heard. When the shaft transmitted power the permanent magnets 
passed the electro-magnets at different times, and hence a sound 
was heard in the receiver. By turning the hand wheel shown in 
— a new position of silence could be obtained, when it was 
evident that the two permanent magnets were again passing the 
electro-magnets simultaneously, and the amount of torque could 
be ascertained from the reading of the sector screw. 

This instrument was used on a number of the turbine vessel~ 
built by my firm with great success, but it required the operator 
to work in the tunnel, where even with the turbines there is some 
noise and disturbance, and to overeome this objection Mr. John- 
son designed anotLer arrangement, which is illustrated in Fig. 2. 
The gun-metal wheels and permanent magnets remain as before, 
but in place of the chisel-shaped_ electro-magnets, soft iron sector 
cores, marked inductors A and B, take their place. These cores 
are wound with a series of coils of very thin wire—so fine, indeed, 























Telechone Receiver 
Fig. 2 


that each coil, with its dividing wall in one of the sectors, only 
occupies a space of -O2in. This sector, or inductor, as we term it, 
is fitted underneath one of the gun-meta] wheels, and a similar one 
is fitted at the other wheel, but in this case the coils are further 
apart, namely, -2in. 

In Fig. '2 is also shown the recording box, which will be seen tu 
consist of two circles fitted with contact studg and movable con- 
tact arms; the upper one, marked scale A, is connected with the 
inductor at the wheel next the propeller, and has six contacts ; 
that is to say, there are six coils, spaced -2in. apart. The other 
one, scale B, has thirteen contact studs, which are similarly con- 
nected to thirteen coils on the inductor at the turbine end of the 
shaft ; these coils are spaced -02in. apart. On the recording box 
will be seen two side coils, marked respectively resistance A and 
resistance B. These are resistance coils for throwing into series 
with the differential windings of the telephone receiver, which is 
connected to the two isductor circuits, which circuits must be 
accurately balanced before absolute silence can be got in the 
receiver. 

Fig. 2 shows the arrangement of the apparatus for one shaft. 
With this arrangement it is possible to locate the observer in any 
part of the ship, cables being led from the inductors in the tunnel 
to the recording box, and we usually select some quiet cabin 
where the observer will be undisturbed, The apparatus is for one, 
two, three, or four shafts, A c 

The testing of ‘the shaft to get the torsion scale previous to its 
being fitted on board is done by fixing rigidly one end of the 
length of the shaft to be used for the trials, and at the other end 
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| 
appreciable torque. By meving the torque-finder dver until the | 
flash. is just cut off .we obtain, the ‘‘ zero” reading, which mus 
course, be subtracted from any. subsequent power readings, , ; 
zero in this case is, say, -56 deg. Now, wewill ‘sup that the | very far from being definite. 
shaft is transmitting power, and has twisted the dises relatively to Sir William White said those who had to deal with the 
one another, thus obscuring the light.’ To pick up the flash: again building of ships did not often have an opportunity of 


the torque-tinder eye-piece, with its vernier, must follow the slot | . POP - 
in its corresponding disc, and to get the exact angle of torque the | Catrying out trials in the way they would like. - All expe- 


he 
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fitting a lever ; this is loaded with weights so as to get the scale 
of torrion moment. For turbine shafts, which are small in diameter 
as a rule, this is not @, serious operation, nor; indeed, have we 
found it. so even. for larger ordinary twin-screw shafts, although, of 
course, the weights used have to be much greater. We have tested 
all the shafts for the turbines and other vessels on which we have 
used these instruments; and we find that the torsion is given very 
closely by the following formnia :— 








what struck him was that while in high powers it gave a 
very definite measure*of power, at low pressure it was 


‘The vernier scale now shows | rimentalists were in pursuit of truth and facts, and, for 


WRL 
C= - =e 
K a 
Where 


Angle of torsion in degrees, 
Wh 


= Foot-pounds turning moment. 
L = Length of shaft in feet. 
d = Diameter of shaft in inches, 


K = Coefficient. 
K may be taken at 140 for mild steel shafts where there are no 
couplings, or, if there be any, by deducting their length from the 
length of shaft twisted ; that is, we assume that the couplings do 
pot twist, It is, of course, better to test each shaft independently, 
but the error would not be great by using the formula, probably 
not | per cent. either way. 

While this instrument was designed primarily for turbine 
engines, it was quite natural that we should attempt to use it for 
ordinary piston engines as well. In that case, however, on account 
of the variable torque throughout a single revolution, not less than 
six magnets ought to be fitted round the gun-metal wheel, and six 
sets of inductor sectors. This has actually been done in the case 
of two small twin-screw vessels with success, but it was a very 
cumbersome arrangement. The diagrams in Fig. 3 give the 



























































point of cut-off is located as before. 
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1800 90 2.45 deg., which, when the zero reading is subtracted, gives an | himself, he thought they were under great obligations to 
panera ah igen pr hay a ge the ae gs Fr the readers of the papers for giving them the infor- 
wer diagram similar shown in Fig. 5. Assuming | . P : ‘ 
600 80 at we know the revolutions to be 500 per minute, then in this | mation they had. Whether the information was great 
case the horse-power is seen to be 3820. |or not, it was a step onward, and a step most re- 
In an appendix were set out in progressive form some shaft | markable, and anyone who would glance at the papers 
ions horse-powers recently obtained on a turbine steamer by means of | would see that they had made a step onward in the race 
the flashlight ys tay The — ose over . series of for power such as they had never had before. He was 
trials carried out under varying conditions, the total powers | - 
#200 60 recorded ranging from 7975 down to 37. In a turbine installa- — _ _—— beng much more to learn, and he 
tion the turning moment is so uniform that it is perhaps only | thought they hac better wait to learn before giving them- 
he necessary to indicate the torque at one point of the revolution. selves up to criticism without definite knowledge. 
But in shafting driven by reciprocating engines the turning; Mr. Bevis said he thought the instrument that had 
perpen is on pry’ but ares as a ee ee pre at. been evolved at Birkenhead had a great future before it 
00 40 only one point in the revolution might give an entirely misieatng | took the place of the old steam engine indicator 
S The t should be ascertained at several points in the . EP ae 
et ie ea | Mr. Leslie Denny and Mr. Hamilton Gibson briefly 
aaa ebiie: palintnothatasaibiiiaa nae | — to the discussion, and were accorded a hearty vote 
MODULUS. 2° | of thanks on the motion of the chairman. 
“REVOLUTIONS ie" | Mr. George Simpson’s r Fr ller Struts,” of 
* 2 7 : 3/1 Mr. ge Simps paper on “ Propeller Struts,” o 
| | 5 is 2 £ Es 3 < 3 & 2, jr? which the following is an abstract, was then read :— 
} } :$ rae The object of the paper is to induce discussion on a semi- 
4 j | 209 0 Prom Risveesd chaenry 7? empirical formula, whose function is the determination of suitable 
} | } | yA dimensions for strut arms by a definite method, with a view to 
| | | “Late® ensuring proportional relationship between the area of arm, the 
L | | | pact s shots” | horse-power transmitted, and the overhang of struts. The present 
0 " ” & er bc - bd - almost general practice of proportioning these directly on the 
KnNOTe yo. horse-power and previous experience, or in many cases individual 
Fig. 3 1 |i3° opinion, has resulted in widely divergent results for similar work. 
3000}- Pr lo This : probably more particularly noticeable in the size of strut 
results of one of the experiments, from which it will be seen that al z arms for the larger classes of nava! vessels, where, in many cases, 
they are very consistent, and how about 94 per cent. efficiency Po Hem we find about twice the sectional area which would be assigned for 
; r oe an ocean liner of similar power, revolution~, and* overhang, 
for the steam engine, Pa] s é' 
op ; : : 4 41 oOo although structurally the naval vessels are of lighter construction. 
Mr. Gibson’s paper was then taken. After discussing $ Lis°r The result is that many tons cf valuable material and weight are 
methods of calibrating shafts so as to obtain the correct | 7° POO} 0 iost to the builder and owner respectively. 
horse-powers being transmitted when certain torques & gae The formula suggested is :— 
have been observed, it goes on to discuss the tortiometer. |  =,so0/ ‘to | Rides CF eed 
There are two well-known methods in use for measuring the LT 1° . ahaa 
torque of a revolving shaft, one electrical, the othet miechanical. ; | t+4-s° Where 
An example of the former method is the tee age arg torsion- 1000 1090 | , 0 P = the horse-power transmitted per shaft. 
meter, The mechanical method is represented by the Fittinger aax R = the number.of revolutions per minute. 
apparatus. It is not proposed to refer to these methods any 3 1 = the outboard length of shaft, and -0633 is a coefficient 
further than to say that both involve certain intermédiate links 500 b 15° varying with the revolutions, its function being the adjustment of 
between the shaft under observation and the recording instrument, the area solved to the varying length of strut. 
and that such links are liable, under varying conditions, to intro- rr {n cooclusion, it was stated that the author had applied this 
duce errors, formula for the past eight years to the determination of the pro- 
ratus now to be considered abolishes these intermediate peller struts of a great number of vessels in which the factors 


The ap’ 
links, and measures the torsion directly from the shaft itself. As 
a beam of light is the essential feature of the a tas, it has 
been called the ‘* Flai ht” torsion-meter, and will be so referred 
to in the following desertption. The intrinsic parts of the flash- 
light torsion-meter consist of two thin discs secured to and 
revolving with the shaft, a fixed lamp and a movable “ torque- 
re it Fig. 4 shows how these are disposed with relation to the 
Shatt, 

The dises are similar, and each is perforated near its periphery 
by a small radial slot. The lamp has a mask perforated with a 
‘inilar slot, and the torque-finder has an e @-piece which can be 
moved circumferentially, and is also provided: with a slot siniilat to 
the others. When the four slots are in. the same radia) plane an 
observer looking through the eye-piece can see the beam from the 
lamp, and at every revolution of the shaft a flash is seen. Imme- 
diately the shaft begins to transmit power the dises twist relatively 
to one another, and their slots are not now contained in the same 
radial plane, The beam still flashes through the shutter at the 
lamp end, but is obstructed at the torque-finder because of the 
relative displacement of thediscs. To pick up the flash again it is 
necessary to move the eye-piece. circumferentially by an amount 
oqual to this displacément. . Attached to the eye-piece is a vernier 
which moves over a fixed graduated scale on the torque-finder, 
and enables the angle of torsion to be read off in degrees. 

The width of the slots is clitiinated by utilising their edges and 
noting carefully the exact instant that the last ray is cut off as the 
vye-piece is moved over. This an: infinitesimally fine radial 
line of lightas datum, and ‘enables the torque to be measured to 
iby Of a degree, or yg}55 0f the circumference. No difficulty is 
experienced in attaining this degree of accuracy. Three indepen- 
dent observers have on occasion obtained exactly the same reading 
on setting the torque-ftinder for themselves, an operation which takes 
only a few seconds to perform. [To illustrate’ the appearance of 
the flash with the method of ‘measuring:the torque and ascertais- 
ing the power, am image was projected:on the lantern screen. | 

We will su pose, first, that the shaft is revolving idly. The 
propeller is disconnected, or, if in a turbine vessel, the steam 
supply may be shut off for a few moments, and the turbine opened 
to the r vacuum. The “way” of the vessel will then 
O.uss the ‘propéller'to révolve the shafting and turbine without 








Fig. 5 


circle, and plotted out on a development of the circumference to 
obtain the mean turning moment. To meet this condition the 
flashlight torsion-meter is slightly modified, as shown in the lower 
dise in Fig. 1. Instead of having only one slot at a fixed radius, 
each disc is perforated with several slots, corresponding to the 
number of points in the revolution at which it is desired to ascer- 
tain the torque, the slots being disposed in the form of a spiral at 
varying radii. ‘The outermost slot, for instance, may indicate the 
torque when the high-pressure crank is onits top centre, and so un. 
The light and the eye-piece of the torque-finder'niust_be moved 
radially to or from. the shaft to come opposite each pair of slots in 
the dises, and observations made for each‘ position as before 
described. : 

Mr. Stromeyer said he was very pleased when he saw 
the notice of the two papers, as the subject was one that 
had engaged his attention for many years back. In 1885 
he read a paper on the thrust of a ship's propeller, and 
now that the torsion could be read by_ elastic means, 
there was the probability that the thrusfcould be read, 
and, possibly, that might lead to a better understanding of 
the propellers. Perhaps they did not know enough of 
propellers at present. 

Proféssor Hopkinson said he was interested-because he 


had been trying to tackle the same subject, and with | 


another gentleman—Mr. Thring—had got out an inven- 
tion to measure the twist in the shaft length—a model 
was hete shown. He said he did not know: from the 
papers whati the length was, but he should think that it 
was very considerable; The apparatuse he. had veen 
working at was designed to work ata very short length. 
Mr. Raven said he had had some opportunity of carry- 
ing out some experiments. The more important question 


to him seemed to be the accuracy of the instrument, and | 


varied to the extremes found in such vessels as pinnaces, destroyers, 
scouts, yachts, freighters, and liners. 

Mr. Wingfield pointed out that the author of the paper 
first published the formula in his paper three years ago, 
and it was interesting that he could now give them the 
detail confirming it. here was much, however, in his 
view which failed to give the basis for the argument. 

Mr. Attwood said he had the same difficulty as the 
previous speaker. .He couid not see the basis, and he 
could not see any argument leading up to the particular 
choice of the author for his formula. 

Dr. Broome said his difficulty was in seeing the why 
and the wherefore for the basis of it. 

Sir William White said one could not forget the condi- 
tions under which a propeller would act. He said he 
could not help thinking that in some of the accidents 
recorded there where some of the struts were broken it 
was a little too much to assume that there was an insuffi- 
ciency of area. Until the author gave. substantial 
reasons for adopting his formula it would not have much 
inflaence in practice. 

On the motion of the chairman, the preparer of tke 
paper was accorded a hearty vote of thanks, and the 
meeting closed. 








NEGOTIATIONS are now going on between the Japanese 
Government and the management of the Chinese Eastern Railway 
for the purpose of bringing about through communication by rail 
between Northern Manchuria and the southern region down as far 
as Dalny, which is to be known as Tairen henceforth. Dalny 
was called Talienwan until the Russians seized the place, 
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THE NEW TESTING LABORATORY AT 
CHARLOTTENBURG. 


Tuer new laboratory at the Charlottenburg Polytechnic 
School of Berlin for testing materials was transferred, in 
1905, from Berlin to one of its suburbs, Gross-Litcher- 
felde, and then combined with the chemical laboratory 
of the Berlin Academy of Mines. The laboratory is now 
fully equipped, and in complete working order. The scien- 
tific staff is large, numbering no less than 150 persons. 














Fig. 1—RITZ HARDNESS TESTER 


The new institution is known as the “ Kénigliches Material- 
priifungamt.”’ The chief work undertaken is the testing of 
materials for scientific and general use. Other investiga- 
tions are also carried out there. The work of the staff is 
varied. They are employed in investigating the pro- 
perties of materials, determining the degree of safety of 
all kinds of structures, when it is possible to do so; in 
ascertaining the values of coefficients to be used in cal- 
culations, scientific and otherwise; and in improving the 














Fig. 2—HERZ-BRINEL HARDNESS TESTER 


existing methods of testing, and also the different kinds 
of apparatus. It is also their business to advise industrial 
manufacturers in many ways, and similarly to assist 
alminvistrations and boards throughout the German 
Empire. 

‘the laboratory covers an arza of about 10} acres, of 
which the buildings occupy a surface of 56,615 square 
feet. They are all provided with platforms and vacant 
spaces for conducting open-air experiments. The appa- 
ratus—chemical, mechanical, microsecpic, and photo- 




















Fig. 3—-MARTENS’ PRESSU&E GAUGE 


graphic—is all of the latest and most up-to-date design. 
The entire installation, buildings, fixtures, new equip- 
ment, cost about £134,000. and took about four years to 
complete. The work of the institution is governed by 
Professor A. Martens.. There are six departments devoted 
to the testing of : (1) metals; (2) of building materials ; 
(3) of paper; (4) to metallography; (5) to chemistry, and 
(6) to oil testing. 


devices and methods of operation of those machines pos- 
sessing special features will be of considerable interest 
to our readers. Commencing with the laboratory in 


a hardness testing machine of the Ritz surface type. 
This machine is illustrated in F ig. 1. It consists of a 
beam supported near its centre on knife edges. 


fitted with a diamond. Underneath the diamond there is 


it is desired to ascertain. This table can be moved back- 
wards and forwards. It will be noticed from the 
engraving that the beam can be loaded, thus varying the 
pressure on the test piece. Besides this machine there 
is also a hardness tester of the Herz-Brinel system— 
shown in Figs.2 and 7. The piece, the hardness of which 


which metals are tested, there has recently been installed | 
mitted through the hollow pipe to the bearing, and thence 


A small | 


tool projects through one end of the beam, the tool being | 
| at high temperatures can also be undertaken with this 


a table for carrying the specimen, the hardness of which | 


—<—$—$— 


the table of the machine. The bearing is hollow, and can 
| be lubricated at any required temperature. The shaft 
| which carries the bearing is hollow, and at the bearin 


end is fitted with a roge. During the test water is ad. 


to waste. This arrangement is claimed to constitute an 
improvement of considerable importance, and to enable 
a constant temperature to be maintained. Experimenty 


apparatus by passing hot water or steam through the 
shaft to the bearing. The Napoli diaphragm, situated at 
the top of the machine, is also another improvement. It 
consists of two slightly dished flanges, between which 
there is fitted an india-rubber diaphragm. Above the dig. 
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Fig. 4—BORSIG PIPE TESTING MACHINE 


it is desired to test, is pressed by means of the small 
hydraulic ram a—see Fig. 2—against the hardened steel 
ball c which is cushioned against b. The pressure to 
which c is subjected, and the depth to which it penetrates 
into the test piece, is indicated respectively on the gauge 
d and on the dials which are carried on the cams e. The 
movable steel ring f bears with its lower edge against the 
test piece, whilst the upper edge acts upon the indicator, 
the dials of which are carried by the arms e. In this manner 
the depth of penetration is indicated. The apparatus is 
massively constructed and simple in arrangement. 

In another department there are three oil-testing 
machines driven by a 6 horse-power motor. Two of these 
machines, which were designed by Professor Martens, are 
illustrated in Figs. 8 and 9. These two machines differ 
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Fig. 6—MARTENS’ MIRROR APPARATUS 


phragm there is some water which is in direct communica- 
tion with a sensitive pressure gauge. By this means the 
pressure on the bearing is recorded. Another machine, 
more especially intended for testing the durability of 
lubricating oil, and the changes produced therein during 
the time, say, an engine is at work, is illustrated in 
Fig. 9. Conical rings are provided for frictional surfaces, 
the solid cone a is driven by belting, whilst the hollow 
cone } rests on the solid cone, against which the oil is 
spread by the measuring box c. The frictional resistance 








somewhat. In thatshown in Fig. 8 testing is effected in 
the usual manner by having a movable bearing to which 
a pendulum is attached. When the shaft is running the 
pendulum takes up a slanting position, the inclination de- 
pending upon the coefficient of friction. - The angle moved 
through by the pendulum is recorded ona roll of paper 





It would be impossible to describe in detail all the 
machines in use, but we feel sure that a review of the main 


which can be seen in the engraving immediately below 





an 


Figg £—BAUSCHINGER-KLEBE MICROMETER 


can be largely overcome by adding weights at d, whilst 
the remainder is absorbed by. spiral springs ¢. The 
motion of these springs is recorded on the paper roll by a 
registering device. The heat generated at the surfaces of 
the two cones is measured at different radii by thermo- 
meters. il is supplied through the hollow cone, drop by 
drop, at constant intervals. Both the solid and hollow 
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APPARATUS AT CHARLOTTENBURG TESTING LABORATORY 


(For description see page 314, 



































Fig. 8-LUBRICATING OIL TESTER Fig. 9-LUBRICATING OIL TESTER 



































Fig. 1O—MARTENS’ MIRROR APPARATUS Fig. 11—CEMENT TESTER Fig. 12—CEMENT TESTER 






































iFig, 13—400-TON HYDRAULIC PRESS Fig. 4—SCHOPPER_ PAPER TESTING MACHINE Fig. 5—PAPER RESISTANCE GAUGE 
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cones can de hermetically sealed by putting some quick- | 


silver in the small channel between them. 
Amongst the equipment is a larges:testing machine 
which can test specimens up to 500 tons, éither by’ cofi- 
pression or tension. It is capable of dealing with speci- 
mens in tension up to 55°75ft. in length, and compression 
bars up to 49ft. in length. The design embodies the | 
latest principles in this class of machinery. A hydraulic , 
cylinder is situated at one end of the machine and the 
balance at the other. Between these two parts there are 
two strong screw spindles supported at intervals by 
brackets fixed to the bed-plate, and also by movable 
supports. The hydraulic mechanism can be moved 
3 m. along the bed-plate, and can ‘be fixed at any point 
within this range. The load transmitted from the | 


hydraulic cylinder to the shackles is transmitted from | 


be applied without the addition of extra weights. The 
machine is of massive construction, as also are all the 
shackles. In Fig, 22, page 818, we: illustrate three 
Pohlmeyer machines. They are used for determining 
the resistance of bodies to pressures acting simultaneously 
upon all their faces. One of the machines has 100 tons 
capacity, and the other two 50 tons each. We are 
informed that it is possible with this apparatus to subject 
small test pieces placed in a hollow steel cylinder to a 
hydraulic pressure as great as 4000 atmospheres. 

The Martens mirror apparatus has been improved, and 
the instrument embodying the improvements is illustrated 
in Figs. 10 and 6. The edge of the knife to which the 
mirror is attached touches the specimen at two points, 
or, in the case of round bars, at only one point. 

Apparatus is also provided for obtaining the constants 
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Fig. 16—MARTENS’ 


them to the balance. The machine in its general method 
of operation is similar to others of this type. 

A torsion-testing machine constructed-on the Becker 
system is illustrated in Fig.21,page318. This machine has 
been erected on a reinforced conerete foundation extending 
outside the building, so that bars of almost any length can 
be tested. It is a massive and powerful machine, with a 
capacity of 1,000,000 cm. kg. For large work the 
beam of a Marten’s balance is bolted to. one of 
the iron girders anchored in the foundation on either 
side of the machine, the other end of the beam rests on 
one of Marten’s gauges for recording the pressure. This 
gauge, which we illustrate in Fig. 3, is extensively used 
throughout the institution. The. details ‘ofits construc- 
tion in this imstance have, . however, been, ‘somewhat 
modified. «The gauge consists of a strong cylinder, Qin. 
in diameter; and closed by-a piston B. The air having 
been pumped out from this cylinder, the interior is filled 
with boiled‘water.' The pipe connecting the cylinder with 
the gauge is filled with mineral oil. The pressure acts on the 
upper surface of the piston, which is guided and centred 
with rings. - The pointer is controlled by the position‘ of 
the piston, and an additional weight of 2 kilos. to a load 
of 10 tons is clearly re¢orded by this apparatus. The 





CEMENT TESTER 


of the mirror instruments, and for calibrating those 
already in use. The Bauschinger-Klebe micrometer, 
which is illustrated in Fig. 5, is an instrument of special 
interest. Its action depends upon the movement of a 
sensitive lever for the readings, which, it is claimed, may 
be made as accurately as j5}55 mm.—about 577555 of an 
inch. Itis more or.less an ordinary micrometer, and is 
actuated in the usual way. It is, however, fitted with 
special devices for measuring rolls and cuttings, and these, 
as a rule, are not put on ordinary instruments. Several 
Zeiss precision microscopes are also used in this depart- 
ment, 

Special provision has been made outside the buildings 
for carrying out experiments and trials of various kinds. 
For instance, there is a hydraulic press for testing the 
strength of sections of actual structures of comparatively 
large size, and also for the measurement of the elastic 
distortions of staircases, roofs, vaults, &c. 

The - building material testing department is well 
equipped. “In one of the shops there are two Martens 
indicators for determining the coefficients of expansion 
of cements and mortars when they are “setting.” The 
first of these is illustrated in Fig. 11. With this instru- 
ment thirty specimens can be tested at once. The test 

















Fig. 17—SCHOPPER PAPER TESTING MACHINES 


diagrams plotted both for loading and releasing the pres- 
sure are stated to be~ almost identical. Siniilar | 
instruments to this, which are called box gauges, are used 
for measuring the wind pressure on smokestacks. 

_ Another interesting machine, Fig.4,page 314, is that de- 
signed on the Borsig system for tésting pipes by means of 
internally and externally applied pressures. Pipes up to 
13ft. in length and 44%. in diameter can be dealt with. | 
This same:mavzhine can also be used for testing concrete | 
blocks and masonry, and for this purpose a pressure of 
600 tons can be used. This department also congains a | 
new.100-ton Werdér machine, which we insteateiattig 19, | 
page 318. The'chief function of this machine is‘thé testing | 
of chains-and-cables:~‘Phese can be dealt with up to 55tt. | 
in length. In compression tests, columns up to 50ft. can | 
be manipulated. In this machine.the beam. is designed 
as a running weight beam, and loads up to 13:4 tons can 


pieces are arranged in three rows, of ten in each. Each 
one stands upon the point of a screw, ‘and is held in 
position at the top by large toggle links, which are sup- 
ported by the frame of the-casing. The amount of 
expansion is indicated on the~ horizontal scale shown in 
the engraving, by the movement of the bel] crank shaped 
pointer. The reading on the scale is given in millimetres, 
and the expansion is multiplied twenty times by the lever. 
Instead of the readings being recorded as stated above, 
photographic records can be obtained if desired, the read- 
ings being taken periodically. This method has the 
great advantaye that the results are permanently recorded, 
and that no observer is required to attend to the appa- 
ratus when the tests have once begun.” The samples can 
be placed in water if required. Fig. 12 illustrates a 
machine of the above type, which..is; much, more elabo- 
rate. It is intended or more accurate work than the 








other. The principle of working, however, is the same 
in both cases. 

The Jarge 400-ton hydraulic press illustrated in Fig. 1g 
is used chiefly for testing the compressibility of concrete, 
No box gauge is fitted to this machine. The pressure jn 
the cylinder is recorded on an ordinary gauge fitted to 
the cylinder, and also on another gauge situated on the 
table. There is little to say aboutthis.machine; it is of 
quite ordinary construction, but is more powerful thay 
those usually made. A smaller hydraulic press is i!lus. 
trated in Fig. 16. It is a solidly constructed little 
instrument, and powerful for its size. It is used for 
testing the crushing loads of cement and mortar cubes 
(7 X 7X Tem.). Owing to its small size it is fixed upon 
a table along with all its subsidiary gear, making a com- 
pact and convenient arrangement. This apparatus js 
fitted with a most interesting box gauge designed by 
Professor Martens. It consists of a case made with 
strong sides and covered in by an easily removable ‘id, 
The case is filled with liquid and communicates with a 
manometer. The product of the area of the lid and ihe 
pressure recorded by the manometer gives the tcta] 
power acting on the lid. 

The paper testing section of the buildings is divided 
into five departments :—Two chemical laboratories, two 
rooms for microscopical work and wicro-photograp!y, 
and a room in which the strength of paper is tested, 
Besides some old Wendler machines which are now 
somewhat out of date, this department is provided with 
several Schopper’s machines—Fig. 14. They are of 
1 kilo. capacity for testing the strength of hair, fibres, 
bundles of fibre, and thread; of 10 kilos. capacity for 
testing paper and yarn; of 380 kilos. for testing thicker 
sorts of paper; of 100 kilos. for testing cardboard, paste- 
board, and thin textile materials; and of 500 kilos. for 
testing strong materials, such as calico, &c. 

The Wendler apparatus, which can be used for either 
tensile or compression testing, is shown in Fig. 20. 
They are operated by electricity, and are fitted with the 
Martens automatic releasing gear. An engraving illus- 
trating three-Schopper. folding machines is given in 
Fig. 17. They are electrically driven. Their introduction 
has caused the old method of testing by hand-folding the 
paper to be abolished. The principle of the machine is 
shown diagrammatically in the next engraving, Fig. 18. 
The slip of paper a is slightly stretched in the direction 





Fig. 18 


indicated by the arrow, by means of springs. It is then 
drawn vertically to and fro between the rollers ¢ and d, 
by means of the slotted plate 6. The machine has been 
thoroughly tested, and it has been found from experiments 
made with more than 1000 kinds”of paper that on the 
whole it treats the paper equally as well as when folded 
and smoothed by hand. 

Besides the Schopper and the Wendler machines, the 
testing-room is also supplied with a Martens automatic 
resistance gauge, hydraulically worked, and used chiefly 
for testing materials. The machine is illustrated in 
Fig. 15. It is of somewhat peculiar arrangement. The 
load is applied by moving the weight along the top beam, 
and the effect of the loading is graphically recorded on 
the scale. The inachine is of neat design, solid, and does 
not take up much floor space. 








Royal MerEoro.LoaicaL Society.—The monthly meeting of the 
Royal Meteorological Society was held on Wednesday evening, the 
20th inst., at the Institution of Civil Engineers, Dr. H. R. Mill, 
President, in the chair. ~ Major B. F. 8. Baden- Powell gave a lec- 
ture on ‘' The Exploration of the Air.” He stated that there are 
two classes of people interested in the exploration of the atmo- 
sphere—(1) the meteorologists, who study it chiefly to find out 
about the weather, and (2) the inventor, who would utilise it as a 
highway of travel. But these two are by no means rivals.’ The 
a tainment of their objects will of mutual assistance to one 
another. The aérial navigator want to know’all about the 
currents.and the conditions of the air, while the meteorologist will 
derive the utmést benefit from the ability to visit anyparts of the 
atmosphere. - There are three means now at the service of man by 
which he m@y ascend into these desirable regions, or may send up 
self-recording’ instruments to probe the mysteries of the -skies, 
viz , balloons, kites, and ‘flying machines. “The balloon, although 
at the time of its invention it was hailed with acclamation a¥-pro- 
mising the conquest of the air to man, yet it~is now realised that 
this cumbrous and delicate apparatus is not capable of ,’miich 
practical application. It is, nevertheless, useful (1) as an observa- 
tory for ¢cientific investigation. (2) as a means of reconnaissance in 
war, and (3) as a most agreeable way of spending an hour’ or'two 
in blissful peace and sub'imity, ‘But recently great strides*have 
been made in the improvement of the balloon in the way of pro- 
viding it with engines and propellers, so that it may be driven to 
any predetermined goal. Twenty-five years ago the French 
Government made the first dirigible airship, and now they possess 
one, if not more, that seems to be a. My: practical air-vessel of 
war. Count Zeppelin, in Germany, has also produced a mach 
which in point of size as well as in speed has beaten all records. 
Going to the other extreme, we have small balloons now capable of 
attaining the greatest heights, carrying self-recording instrnments. 
Such contrivances haye recently ascended to‘ the eriormous altitude 
of 82,000ft., or nearly 16 miles, above the surface of the eerth. 
es Baden-Powell, in conclusion, referred to flying mack nes, 
and said that very little :more remains now to be done befc e we 





can say that man has veritably conquered the air. 
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RAILWAY MATTERS. 


Tux City and South London Company's extension to 
ston is to be vpened on 11th prox. It should prove ‘a valuable 
(dition to the company’s system. 


H.M. Acgnt and Consul-General:in Egypt reports that 
stops have been taken to start a pattern room in England for stores 
geuerally used is A Egyptian State Railways, which it is hoped 
will be of use to British manufacturers. 


‘Tar Argentine Boletin Oficial of 18th February con- 
t.ias a copy of a law authorising the expenditure of about £875 
o). surveys for a branch line on the Contral North Railway from 
tho station at Alurralde to San Pablo de Colalao, 


Tae official gazette of Bolivia, M1 Estado, of 12th 
Joauary contains a copy of a law authorising the Government to 
struct, as soon as possible, a railway in the town of Taija, to 
up the Cantral North Argentine and the Orda lines, 


Last year only 271 miles of new railways were made 
in Prance, and those chiefly of local interest, bringing up the total 
to 29,057 miles, the mean cost of which has been £27,280 per mile. 
The aceounts for working are not, as a rule, so favourable as to hold 

t hope of much farther extension, ; 


Cortes of laws have been published authorising the 
Isravilian Ministry of Industry, Ways of Communication, and 
Public Works to expend (1) about £2666 on the completion of 
irveys for a railway between S. Luis and Caxias; (2) about 
£39,990 on the extension of the main line of the Central Railway 
of Brazil. 

Tuk Paisley District Tramway Company is reported 
to have made final arrangements to proceed with the scheme of 
extending its tramway system from Barrhead to Rouken Glen 
Park. This extension will give access to Rouken Glen from the 
populous districts of Paisley, Renfrew, Elderslie, Johnstone, and 
Kilbarehan. 


AccorpInG to the Niewwe Rotterdamsche Courant, 
the Burgomaster of Kampen proposes to submit plans to the Com- 
munal Couneil for the construction of a local railway between 
Appeldoorn, Hattem, and Kampen A syndicate. headed by the 
Rurgomaster of Wuarnsveld, proposes the construction of a tram- 
way system from Hengelo to Zelhem and Doeltinchen. 


A contract has been entered into by the Caledonian 
Railway Company for the installation of a system of power working 
of points and signals at Glasgow Central Station on the electro- 
pneumatic principle. The new dock at Grangemouth has been 
completed and opened, Construction of the Grahamston and 
Grangemouth connecting line continues to make good progress. 


Tue Algemeen Handelsblad states that plans have 
been prepared for the construction of a steam tramway, 34 kiloms. 
in length, from Winschoten to Terapel, at the estimated cost of 
about £68.750. This includes the cost of substituting steam for 
horse traction on the existing line between Winschoten and Wolde. 
A company is also being formed to construct and work a tramway 
between Deventer and Ommen, a distance of 44 kiloms. 


Russia’s Tashkend Railway in Central Asia has 
suffered greatly of late from the rainy season; in several places 
the embankment has been washed away. The Minister of Ways 
of Communication has decided to inspect the line in person with a 
view to taking such steps as will render the important line of rail- 
way at all events less liable to temporary interruption during the 
rainy period. This line has lost a great deal of its strategic and 
military importance since the Orenburg and Tashkend Railway has 
been working round the north-east corner of the Aral Sea. 


THe Bulletin Commercial, Brussels, reports, on the 
authority of the Belgian Legation at Copenhsgen, that owing to 
the development of traffic on certain narrow-gauge railways in 
Norway, they are being widened to standard gauge. Amongst 
those being thus altered is the line from Drammen to Rands- 
fjord, about 144 kiloms. long, with branches—one from Kongsund 
to Kongsberg, and another from Vikesund to Kroderen. It is 
estimated that the alteration of the gauge will cost about 
£241,111. The rolling stock will also have to be entirely replaced. 


Accorp1né to the Brazilian Review, the President of the 
Republic has signed a Dzcree granting provisional approval to the 
schemes of the North-Eastern of Brazil Railway Company for the 
extension of the railway, together with telegraphic communication. 
for200 kiloms. from Baburd toCuyabé. . The President has alsosign 2d 
Decrees opening a credit of about £53,300 for the construction of 
the telegraph line from Cuyabé to Santo Antonio; of about 
£20,000 for the construction of the railway from Cruz Alta to the 
mouth of the Ijuhy, and of about £40,000 for the widening of the 
gauge of the Central Railway to Sao Paulo. 


France possesses 434,967 miles of good roads, and for 
turning them to account a comprehensive movement has been set 
on foot, somewhat resembling that of the National Society of 
Vicinal Railways in Belgium, An influential company has n 
formed at Paris, with the title of Société Frangaise d’lnitiative 
pour les Transports par Automobiles (matérial Darraeq-Serpollet). 
with M,\C. L, Ciarley as administrateur délégué and M. J. 
Niclausse, the well-known boilermaker, as president. The company 
will not itself work motor car lines, but will assist local en i 
by en. by finding part of the capital, and by supplying the 
stock. 





( 


Tue idea of making a railway from Fondo Toce, on 
the new line from the Simplon to Milan, to Intra ani the other 
towns on the north-western shore of the Lago Maggiore has, says 
a Milan correspondent of the Times, led to the 1 of a con- 
tinuation from Loearng to the Italian frontier at Valmara. The 
two together would amount to 274 miles, and would link the 
Simplon and the St. Gothard systems ata cost of £1,C00,000. A 
new railway is also being pi from Parma to Prate, vid 
Sassuolo-Pavullo and Fanano; which would shorten the distance 
from Milan to Florence, by.374 miles. The chief tunnel through 
the Apennines would be about seven miles long. 


Ir is expected that the Charing Cross, Euston, and 
Hampstead Railway will be ready for opening in’ June. The 
tunnels and track work are complete, and current is on the con- 
ductor rails. The whole of the rolling stock, numbering 150, has 
been delivered, and the large car t at Golder’s Green is 
finished: The Down-street Station of the Great Northern, Picca- 
dilly, and Brompton Railway was open for traffic last Friday, and 
it is announced that the. ‘Great Central” Station of the Baker- 
street and Waterloo Railway will be opaned on April Ist, when a 
system of throigh booking bstween the Great Centr+! and Baker- 
street and Waterloo Railways will be put into operation. 


A scaEme for the electrification of the Isle of Wight |: 


Railways system has. been suggested by the Ventsor Urban 
District Council, which suggosted that the County Coaneil should 
acquire the island railways, a suggestion which the County Council 
fe't itself unable to support. The County Council decided that 
it would support a scheme for the amalgamation of the railway 
companies, and. their electrification by private:enterprise. At a 
subsequent stage of the proceedings a syndicate with the title-of 
the United Electrical Construction Syndicate, Limited, put for- 


ward such a scheme, and a meeting was recently held at which 
this scheme was unanimously approved. with the understanding 
that the local authorities. were undertaking no financial res i- 
bility in connection with it. The railway companies will probably 
= something to say on the matter when it assumes practical 
shape, 


NOTES AND MEMORANDA. 


In the western districts of Abyssinia a considerable 
quantity of rabber is said: to exist. It has not yet been seriously 
exploited. 


Tue French Public Works:Department has decided to 
establish a testing station at Liévin, in the Pas-de-Calais, for in- 
vestigating the part played by coal dust in underground explosions, 
and seeking means for rendering it harmless. 


In the presence of a Commission of the French Marine 
Department apparatus weighing only 6} Ib. has been tried, with 
satisfactory results, that permits of oral communication between 
the snrface and a diver under water by m2ans of a spacial micro- 
phone in his helmet. 


Accorp1nc to the approximate traffic return, the receipts 
of the Manchester Ship Canal last month amounted to £35,057, 
as compared with £33,900 io February last year. Up to the end of 
February the receipts totalled £74 753, or £1697 more than in the 
corresponding two months of last year. 


Tue total quantay of Portland cement made in Canada 
in 1906 was 2,152,562 bbl., as compared with 1,541,568 bbl. in 1905, 
an increase of 610,994 bbl., or 39-6 per cent. The total sales of 


bbl. in 1905, an increase of 773,216 bbl., or 57-4 per cent. 


A new metal called hydeslite is being produced ata 
works in Philadelphia. It consists of an amalgamation of various 
minerals, and when mixed with brass it is said to impart to it 
extraordinary strength, While common brass will crumb'e when 
exposed to great heat, experiments show that when mixed with 
bydeslite it wi | bend or roll hot, neither breaking nor crumbling. 


Tue electrical concessions granted by the Paris 
Municipal Couneil expire in 1910, after which, in accordance with 
M. Felix Roussel’s scheme, will come a transition period of four 
years, with the price of cnrrent gradually diminishing until, on Ist 
January, 1914, it is to be 6 centimez—or a litt'e more than §d.— 
per hectowatt for lighting, and half that sum for all other 
purposes. : 

Tae Berlin Wireless Telegraph Society has succeeded 
in telephoning-through space between Nauen and the capital, a 
distance of 40 kiloms. = 35 miles, a new microphone having been 
fitted at the Berlin station. Under-Secretary of State Sydow 
pronounced some words at Nauen, which were distinctly heard at 
the receiving station, as was proved by their being confirmed 
through the ordinary telephone line. 


Ir will be a public calamity, states Concrete, if, in the 
general application of reinforced concrete for the construction of 
fire-resisting warehouses, cement and aggregates unsuitable for 
the purpose are used, or insufficient thickness of concrete. for 
the protection of all steel work provided. Buildings erected on 
such lines will collapse when subjected to fire, and seriously dis- 
credit all reinforced concrete structures. 


Tue President of the Board of Agriculture has appointed 
a Departmental Committee to inquire as to the provisions made 
for affording scientific and technical instrv ction in agriculture; and 
to report whether, in view of the practical results which bave 
already been obtained, the existing facilities for the purpose are 
satisfactory and sufficient, and, if not, in what manner they may 
with advantage be modified or extended. 


Tue two new U.S. battleships, the construction of 
which will begin as soon as the contracts can be let, will cost 
about £1,200,009 for the hull and machinery. That is exclusive of 
the armour and armament. These vessels are to be the equal of 
any afloat, or 20,000 tons displacement and 20 knots speed, says the 
Marine Review. It is claimed that the batteries of the new battle- 
ships will be more powerful and the guns so mounted to permit 
better concentration of fire than any ships now under construction. 


Contrary to the theory held by some motor car 
engineers, tests reeently carried out at the Daimler Company’s 
works suggest that as much power can be got out of a petrol engine 
with accumulator and coil ignition as with the high-tension magneto 
apparatus. The accumulator ignition was of the single-coil and 
high-tension distributor type. In cases of accumulator ignition, 
where loss of power has been found with a separate coil for each 
cylinder, the loss has usually been found to be attributable to 
differences in the coils. 





Aw account of some researches;that have been made on 
the maint of lator capacity is given in /’ Industrie 
Electrique, The capacity of negative’plates diminishes with time. 
This may be remedied by adding to the active material. before 
pasting, finely-divided coke, gypsum, or pumice-stone. This pro- 
cedure not being applicable. to plates. already in use, it has been 
found that the same result-may be obtained by the addition of 
certain organic substances to the electrolyte. The best substances 
to use are albumen, glue, gum, starch, sugar, and phenol, also 
pyrogallic, tannic, and oxalic acids, 


THe twelve first-class torpedo boats provided for in 
the programme for 1906-7 ,and recently ordered tobe built by contract, 
are to be nutnbered consecutively from.13 to 24. The boats will be 
larger and: will have greater capacity for the storage of oi} fuel than 
torpedo-boats Nos, ] to 12; built under-the programme for 1905-6, 
whose length. varies from 166ft. 6in. to. 180ft., with displacements 
varying from-215 to 235. tons. . The.new boats will vary from 
173ft. t 185ft. in length, with displacements from 251 to 280 tons. 
Their engines will be of 4000 indicated horse-power—250 indicated 
horse-power in excess of the: powér’ of Nos. 1 to 12—and their 
storage for oil fuel will range between 23 and 25 tons at load 
draught. The new boats will steam.26 knots, and will be equipped 
with two 12-pounder quick-firing gins gad three torpedo tubes, 


Tae radio-telegraph. installation for signalling across 
the Wash, which has recently. beercompleted by the Amalgamated 
Radio-Telegraph Company for the Post-office, has been described 
in the Electrical Review. ¢ plant is: installed at Hunstanton, in 
Norfolk, and Skegness, in. Lincolnshité, in both instances at the 
coastguard stations, being opérated by coastguard officers appointed 
by the Admiralty. The installation.is primarily for coast com- 
munication, but will be used by the Post-office for experimental 
work. The mast is of the special design which is as yet confined 
to the De Forest system, being composed of rectangular baulks of 
timber bolted together, and is 120ft. in height. The aérial consists 
of six 7/20 tinned copper wires, and is so arranged as to be readily 
lowered: or raised. _ The working of. the Wash installation com 
menced on December Ist, 1906, and has been most successful. 


At a meeting of the London section of the Society of 
Chemical Industry recently, a paper on ‘‘ The Chemical Composi- 
tion of some Motor Tire Rubbers,” was.read by Dr. P. Schidrowitz 
and F. Kaye. The authors conclude. (1) that in many cases tire 
trouble is directly referable to chemical defects—such as over or 
under curing, unsuitability of the quality of the rubber, excess of 
mineral matter, &c.—of the rubber} mixings ; (2) that manu- 
facturers are by no means agreed as tomature and quantity of the 
various ingredients and conditions of manufacture to be employed ; 
(3) that it is apparent from the widelydivergent results obtained 
in some. cases with tires of the same-size and make that the process 
of manufacture is not always conducted on sound scientific lines, 
but, on the other hand, they point out that some of the results of 
their investigations indicate that even and constant quality may be 





obtained by adequate supervision of ms~ :factare. 


Portland cement were 2,119,764 bbl., as compared with 1,346,548 


MISCELLANEA. 


Ir having been learned that the climate, soi] and other 
Conditions of the Philippine Islands are favourable to rubber and 
gutta-percha cultivation, the Government has established nur- 
series for the growth and distribution of rubber plants to 
plantations. 


Hencerorts all manufactories in Finland are to be 
regarded as forzign, whenever it is a question of carrying out 
orders fo> the Russian Government. This decision seems rather 
stranze, seeing that Russia has declared so often that Finland is an 
integral portioa of the Russian E upire. 


"Surveys are said to have been carried out by the 
Hungarian Government for the constraction of a canal between the 
Danube and the Theiss, and it is probable that a Bill for carry- 
ing out this work will shortly be submitted to Parliament. The 
cost of the work is estimated at £2,500,000. 





Rrver steamers on the Hudson have long been noted 
for their speed, but it is not generally known what high speeds 
were mide by some of the earlier vessels used on this river and on 
Long Island Sound. In 1835 the Lexington ran from Sands Point 
Light to the Battery at the rate of 17-25 miles per hour. 


, THe Swansea Town Council have decided to adopt the 
recommendation to sell their telephone undertaking to the National 
Telephone Company, which has undertaken to repay the whole of 
the capital expended and to trike over the existiag staff. Thera 
is also to bo complete intercom nunicati»n batween the subscribers 
of the two systems. 


Tae great strength somtimes exhibited by brick 
masonry well laid in good cement mortar is shown by a brick 
cistern 7ft. in diamster by 10ft. deep, which was undermined by 
a flood at Terre Haute, Ini., and floatad away for some distance, 
without breakage of any part of the masonry or water gaining 
aceass to the interior. 


Accorpinc to the Levant Herald, the Turkish 
authorities have decided to make a harbour at Haiffa, atid 
Herr Meissner, the German chief engineer of the Hedjaz line, 
has received instructions to begin work there at once. An 
Imperial Commission has been studying the question, and has 
decided that it is to be four times larger than Beirut harbour. 


Tue investigations of the United States Interstate 
Commerce Commission show that the expense of pumping oil is 
very much less than the cost of transporting it by rail. It was 
said that the actual cost of pumping a barrel of oil 100 miles 
was about two cents. Thecost of transporting a barrel of oil from 
the Kansas field to the Atlantic seaboard would not be much, if 
any, above 30 cents. 


Tue Leyton Urban Council would appear to have an 
erroneous idea of the powers conferred upon them as electricity 
undertakers by their Provisional Electric Lighting Order. 
Recently the Coi:il were asked by a rasiden‘ to authorise his 
taking a*supply of electrical energy from a neighbouring trades- 
man. . This permission has, however, been r2fused, but no reason 
is giveti for the decision. 


Tue Kent County Council has received an offer from a 
tar-spraying compiny to treat aminimum of a hundred miles of 
road with two coats of tar, and all labour other than sweeping and 
sanding, at the rate of a halfpeany a square yar1—£30 per mile 
approximately. We learn from the Autocur that the ec maty 
authorities have sent a circular letter to the local Councils urgiag 
them to take advantage of these terms, and offeriag to defray 
half the cost in the case of main road trea*ment. 


Tue Brazilian Diario Official of February 23rd con- 
tains a copy of a law approving the plans, specifications, and esti- 
mates submitted by. Mr. Percival Farquhar, engineer, for the first 
section of the improvement works to be carried out at the Port of 
Belem. The cost of the first portion of this section of the works is 
estimated at about £2,339,417, and of the second portion at a bout 
£1,716,670. The -materiaisrequired -for these works include a 
hopper-dredger with a capacity of 290 cubic metres per hour. 


Ar the first meeting of the new Committee of the 
Royal Antomobile Club, Mr. C. D. Rose was elected Chairman 
for the ensuing year; Mr. W. Worby Beaumont, Sir Henry 
Norman, and Prof. V. C. Boys, F.R.S,, were elected Vice-chairmen ; 
Mr. Paris E. Singer, Hon. Treasurer; and Mr. W. Worby 
Beaumont, Hon. Consulting Eagineer. Tbe new Chiirman sits in 


.the House of Comméns for the Newmarket Division of Cambridge- 
‘shire, and‘has been -for ‘sixteen years a member of the Jockey 


Club. 


“Tar Government Gazette of Southern Nigeria publishes 
the proceedings of the: Legislative Council at a meeting held on 
the last December, at which formal approval was given to the follow- 
ing expenditure :—{1) £150;000 on the construction of a mole 3800ft. 
long on~the eastern :side of the entrance to Lagos Harbour ; 
(2) £50,000 on the lengthening and of the Govern- 
ment Customs wharf ; (3) £50,000 for the P sere of a dredger— 
including delivery at Lagos—for work on bar ; (4) £350, for 
extension of the railway to Horin. 


Tue Portuguese Diario do Governo, of March 13th, 
contains a copy of a law authorising the Government to take over 
the administration of the Port of Lisbon from May 8th, 1907, and 
to form for this purpose a Council of Administration, which will 
be under the immediate'control of the Ministry of Public Works, 
Commeree, and Industry..;: The Government is further authorised 
to spend about £387,50@;0n modern appliances for working the 
port, and on dredgers, ; and improvement works ; this sunr 
will be raised by means of ah-iuternal loan. 


Trrication by the — tribes in the Philippines is 
carried on hscagh exte works bujlt in_the sides of the hills 
surrounding the narrow valleys in which. they live, says Hngi- 
neering Record. The slopes are so steep that terracing is neces- 
sary, and in many inst every tlable fuot has been used. 
In the older districts most of the terracing has been reinforced with 
stone retaining walls. A sort: of water level made of bamboo is 
used in determining the locatiou of ditehes.. Altlabour, both in 
building the works and farming, is performed by hand. 


A Locat Government Board inquiry has-recently been 
held at Stowmarket with regard te the application of the urban 
district council for leave to borrow £10,100 for the purpose of 
purchasing the waterworks. Since 1887 water hag been supplied 
to the town by the owners of the Stownmarket Brewery from a well 
on their premises, but, owing to ts discoloration 
of the supply, the present undertakers have req d the district 
council to take over the gern The latter — ea er pe 
200,000 gallons capacity and pumping machinety capable o 

raising 10,000 iniliees on hour. A price of £9500 Hhs been agreed 
upon by both parties. 


Eacu week the serious state of depression in the Royal 
Arsenal, Woolwich, becomes more. distressing to thie workpeople. 
On Saturday, in addition to a heavy discharge, huhdreds of men 
were suspended for a whole fortnight, and numbers of workshops 
will be closed for that period. To the men, who'in most cases 
have not been drawing half their usual-wages.: fox some months, 
this sudden stoppage of work will havea disastrous effect in many 
households. Mechanics are not at the present time sarning 
Jabqnrers’ wages, and many thousands of pounds worth of 













machinery is standing idle. As so many men have been forced to 
leave the district hundreds of houses are to be let. 
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R. A. THompson and Co., 180, Castlereagh-atreet, Sydney, ipo 
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TO CORRESPONDENTS. 


&@ = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

&@ All letters intended for insertion in Tux Exoineer, or containing 

| questions, should be accompanied by the name and address of the writer, 

| not necessarily for publication, but as a proof of good faith. No notice 
| whatever can be taken of anonymous communications. 

s@ We cannot undertake to return drawings or manuscripts; we must, 

| 








therefore, request corrcspondents to keep copies. 








| 
; MEETINGS NEXT WELK. 


| 
| 
} 


InstTITUTR OF MARINE ENnGINEERS.—Monday, April Ist, at 8 p.m., at 
58, Romford-road, Stratford, E. Lecture, by Mr. T. F. Aukland. 

GroLocists’ AssociaTion.—Friday, April !th, at 8 p.m,, at University 
College, Gower-street, W.C.  Vaper, ‘On the Existence of the Alou e 
Vole, Microtus nivalis iu Beitaiu auring Pile stoceue Time-,” by Martin 
Hiutun. 
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Good Intentions. 





Tue introduction of a new principle into our 
laws cannot be accomplished without determined 
opposition from all those who have become accus- 
tomed to the old way and see both inconvenience 
to themselves and danger to the State in radical 
changes; thus whilst the Bill to amend the Law 
relating to Patents and Designs, which Mr. Lloyd 
George brought in last week, can be regarded as a 

party measure only by the confirmed parliament- 

| arian, it must of necessity meet with much opposi- 
tion. It will have adherents and opponents on 
both sides of the House, but we trust such a 
majority may be found in its favour---in an amended 
form—as will endorse the new principle, which is 
the most important feature of the measure. This 
principle is that the patent laws of this country 
are intended to act for the welfare and benefit of 
the industries of this country. We believe the 
majority of thinking people have generally accepted 
that idea in preference to the narrower con- 
ception that the patent laws are designed for 
the benefit of the patentee or inventor; but, in 
one respect at any rate, it has never been acted 
upon. We have allowed goods manufactured 
abroad to be imported Thto this country under 
the protection of a British patent, and for years we 
failed to recegnise that injury was thereby being 
done to British industries. True, in 1902 a well- 
meaning, but half-hearted, attempt was made to 
| improve matters, but Mr. Lloyd George’s Bill is the 
| first Government measure that attemp{s to deal 
| nises the principle that in a country without pro- 
with the subject on broad grounds. It recog- 
| teclive tariffs to allow the importation from abroad 
of gocds of which you prohibit—by your patent laws 
~-the manufacture on your own shores, Is to benefit 
foreign industries at the expense of yourown. We 
must give the Government the full credit for their 
recognition of this principle, and for their good 
intention to amend a wrong state of affairs; but we 
fear that when the actual terms of the Bill come to 
be considered, it will be evident that very consider- 
ab'e modifications must be made. 

On page 323 will be found the full text of the first 
part of the Bill. Weshall not attempt to discuss it 
clause by clause, because to do anything approach. 
ing fairness to the subject would require pages 
rather than columns of this paper. The two most 
important sections are those numbered 10 and 11, 
which deal with the revocation of unworked patents 
and the grant of compulsory licences. Under the 
first of these clauses it woull be possible for any 
person ioterested to apply to the Comptroller for 
the revocation of a patent on the grounds that it 
has not been worked to an adequate extent within 
| three years of the date at which it was granted. 
| Passing by the enormous difficulties associated with 
snch an indefinite expression as ‘‘ adequate extent,” 
we may noticethat sucha clauseasthis might act very 
hardly on the inventor. It might well be the prac- 
tice of powerful and unscrupulous firms to refuse to 
consider an invention until the three years had ex- 
pired, when, under the threat, shall we say, of 
getting the patent revoked altogether, they would 
be able to induce many an inventor to accept their 
very disadvantageous terms. That is plainly the 
very opposite of the object in view. The proposal 
of the Associated Chambers of Commerce was, as 
far as its terms are known, far simpler and with- 
out this drawback. It specified, we brlieve, no 
limiting time. All it said was that ‘f an article was 
manufactured abroad, then it was, if the patent was 
to be kept in force, imperative that it should’ be 


























manufactured in this country also. The point is 
that it made the use of the process or manufacture 
of the invention abroad the hinge upon which re- 
vocation turned. In a great number of cases, we 
believe, a clause cf that kind would act perfectly 
well, but unfortunately a difficulty arises in other 
instances. For example, where a patented article 
is in question there could be no difficulty, bat should 
a patented process be employed some trouble 
might be found, because it is by no means 
easy to produce satisfactory evidence that a 
particular process is in use if the user does 
not wish it to be known. To take a case. A 
foreign firm holds a British patent for a process of 
hardening armour plate. It uses the process abroad, 
and sends the -plates to this country. Some 
interested person seeks revocation of the patent, on 
the ground that it is worked abroad, and not here. 
He would have to prove that it was actually worked 
abroad, and to collect evidence of that fact 
would be extremely costly, if not impossible. It 
must be remembered that even in the case where 
a foreigner’s evidence is required for a purpose not 
affecting that foreign country, we are powerless to 
compel this evidence to be given. The Court 
can only issue “letters of request,” and experi- 
ence has shown that such letters are rarely 
fruitful. How much less likely is it, then, that 
where such evidence is actually prejudicial to 
the foreign country, it would be given? This is a 
very real difficulty in the way of a simple pro- 
pesal, acd we point it out, not because we deem 
it insurmountable, but because all sides must be 
considered. It introduces, too, an alternative which 
uas been proposed, and which has many good 
points. It is this:—After the lapse of two years 
from the granting of the patent, if the patentee or 
his licencee aro not working the invention, then any 
one else may employ it. At ihe end, however, of 
another two years, or any succeeding biennial 
period, if the patentee or his agents have begun to 
manufacture, they may bring the matter before the 
Comptroller cr the Courts, who sball decide what is 
a fair royalty to be paid by the first firm for the 
past and future use of the patent. Such a 
plan would immediately remove the offence of 
foreign-worked patents, and it would probably 
operate to the benefit of the poor inventor, since 
his patent would be valuable through the whole 
term of its existence. We have not space to con- 
sider this ingenious suggestion at greater length at 
the moment, but commend it to the attention of 
our readers. The alternative to the revocation of 
an unworked patent is the compulsory licence. 
This was the basis of the 1902 Act, and has been 
practically a dead letter on account of the ccstly 
nature of the procedure, the applicant having to 
bring his petition before the Judicial Committee of 
the Privy Council. It is now proposed that the 
petition shall be made to the Board of Trade, which 
shall refer it to the Court, and the whole cost of an 
application will thereby be materially reduced. 
This is a step in the direction which Sir Lloyd 
Wise proposed at the Society of Arts some months 
ago, but he went further, for he wished the 
granting of compulsory licences to rest in the first 
place in the hands of the Comptroller of Patents, 
and he hoped by that means to make the acquisition 
of a compulsory licence such a simple and cheap 
process that it would be frequently employed. That 
is a proposition which will no doubt be discussed 
when the Bill is read a second time. 

We have left untouched many points in the mea- 
sure, because they deal principally with legal aspects, 
but we regret that many of them are open to serious 
criticism. We cannot help feeling that if the Bill 
should get through ia its present form—and this 
opinion is confirmed by lawyeis engaged in patent 
practice—it will lead to greater and to more costly 
litigation than does the present law. It attempts, 
however, to solve a problem that is crying out for 
solution—the question of foreign worked patents, 
and we trust that whatever difficulties it may meet 
with in the House, this principle will be kept clearly 
in view, and that a simple, cheap, and equitable 
means of preventing foreign industries benefiting 
at our expense may be ultimately hammered out 
of the raw material Mr. Lloyd George has provided. 


American Railway Methods. 


Wno has not been told that if they do nothing 
else well in the United States, the commercial side 
of railway working in that country is beyond 
reproach? Nowhere are trains worked so eco- 
nomically, nowhere are railways so useful to the 
community ; above all praise is their ton-mileage 
system, which leads to the running of really paying 
loads and thorough economy in transport. If only, 
we are told, the crass stupidity of thcse who un- 
happily control British railways could be over- 
come, and United States methods introduced, . 
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dividends would be augmented. wear and. tear 


diminished, and. everyone pleased. ‘Ton-mile”’ 
rivals ‘that “blessed word Mesopotamia *’ with not 
& few well-meaning, short-sighted folks. They have 
been told over and over again that our railway men 
know all about the United States methods’; that 
not afew of them have held responsible posts on 


American railroads; and that what will suit one’ 


country will not suit-another ; but it seems to be of 
no use. i 

Recently events in the United States railway 
world have attracted a good deal of attention, and 
those who have invested money in American rail- 
way shares have no reason to be particularly satis- 
fied. Mr. Harriman owns more railways than all 
those in the United Kingdom put together, and Mr. 
Hill is a controlling power to be kept in mind. The 
latter in particular has worked the ton-mile system 
for all it is worth and a good deal more, and the 
truth begins to come out as to what it all really 
means when pushed pretty near its limit. 


The ton-mile theory is that if railway companies 
would collect and publish figures showing precisely 
what fraction of a penny it costs to haul one ton 
one mile, the figures would be found to justify a 
radical change in our methods of working goods 
traffic. Weare told that our locomotives are not 
sufficiently loaded ; that too many trains are run; 
and that the proportion borne by the paying to the 
non-paying load is much too small. The answer is 
that our system is a survival of the fittest; that 
prompt despatch and delivery cf goods are, above 
all things, valued_by traders of every kind; and 
this promptitude would be sacrificed if heavy loads 
were insisted upon. In other words, what might be 
good for the railway companies might be very bad 
for the trader; that something has to be sacrificed, 
and that it would be bad policy to offer up the 
trader to propitiate the goddess of dividends. Just 
now we have object lessons in the United States 
which are worth careful study. All is not gold that 
glitters, and there is a side of the heavy loads 
question which deserves examination. Those who 
read American newspapers have learned that there 
is a scarcity of rolling stock to meet the tremendous 
demands of an’ enormous harvest and the necessi- 
ties of a-trade which exceeds anything dreamed of. 
We are told that large districts have been put to 
the utmost inconvenience, even danger, for lack of 
coal, meat,-and various necessities of life. In 
Minneapolis, a considerable city, is published a 
monthly journal which may be regarded as the 
mouthpiece of railway servants of all ranks. Here 
is an extract from the January number :—“ The 
railroads are tonnage crazy, and have been for the 
last fifteen years—each year getting crazier, until 
now that the whole North-West has also bsen made 
crazy by tonnage, the railroads wish the man who 
invented the ‘cost per ton-mile’ had never lived. 
The people wish this same wish—so do the em- 
ployés. When we say employés, we mean those 
who must buck along slowly, wearily over the line 
for eighteen, twenty, thirty—yes, fifty hours on the 
road ‘without rest or eat.’ The tonnage craze causes 
more wrecks, makes more cripples, more widows 
and orpbans, causes more grief and suffering for 
those in the service than any other railroad craze— 
except, perhaps, speed craze. Tonnage craze also 
causes car shortage.” In order that the system may 
be properly carried out, the speeds are slow, while 
the distances are great. When a crew takes charge 
of a train, they know they must continue with it to 
the bitter end. It may be a “ pick-up train,” and 
huge delays are caused when cars have to be added 
or cut off. Trains of sixty cars, representing 1800 
to 2000 tons, are so hauled and manipulated that 
four days and nights are sometimes spent in running 
50 or 60 miles. Of course, the cost per ton-mile is 
very low; but, on the whole, the quantity of pay- 
ing freight moved ina given time is diminished. 
One writer says:—‘ Forty cars, holding about 
1400 tons of grain, may be seen at Larimore, 
destined for Minneapolis. These must not be 
moved—no one dares move them—until 400 tons 
more come upto make the minimum, and it will 
not move even then if, by holding it another day, 
100 tons additional can be added.” It cannot, we 
think, be said that railway traffic worked under such 
conditions as these is the best pessible from the 
traders’ point of view. And when railway hands 
grumble in this country about their hard conditions 
of service, they might do worse than consider the 
following statement:—“‘These tonnage trains do 
not only delay the movement of freight, thereby 
causing not only dissatisfaction among those to 
whom freight is shipped, congestion of traffic, and 
car shortage, but wrecks galore, that are never heard 
of by the public. Men are worked far beyond the 
limit of human endurance, and in the autumn 
rushes, when men are hard pressed, notices are 
posted prohibiting them to eat at wayside stations, 
telling them that if they do, and delay the trains, 


they will be taken. out. of the service.” It is easy 
enough to say that this is exaggeration. Possibly it 
may be in some degree ; but it is obvious. that if no 
trains are to be run until maximum engine loads 
are accumulated there must be delays. This fact is 
incontrovertible. It lies at the root of the-whole 
question. It is a truth familiar enough to railway 
officials in this country,that in the United States as 
here, where the train service is conducted in a way 
to meet the desires of the community, the propor- 
tion of dead weight to paying load is even greater 
than it is in this country—20-ton wagons are des- 
patched with 24-tons if them. It is quite~possible 
to run wasteful trains—many of our long-distance 
passenger trains are wasteful—but, on the whole, it 
seems to be more consonant with the desire of the 
country that service should be prompt and good 
than that it should be carried on at the’ smallest 
possible cost. 

There is another and even more serious question 
to be considered. How far is this craze for economy 
responsible for the appalling accidents which occur 
on the railways of the United States:?; It is 
roundly asserted that the tonnage mile trains are 
largely responsible. ‘They -wear -out-men. They 
cause men to work for from fifteen to seventy hours 
without proper rest or proper food. Men go 
to sleep at their posts, and then collisions 
occur. Between -the’’ist:of Jafuary and end of 
February no fewer than 173 persons have been 
killed and 413 injured in the United States. Of 
these, seven disasters on five important railways 
accounted for 123 killed and 313 injured. Now, in 
the present day it may be aceepted as absolutely 
true that when an accident occurs it is always due 
to criminal neglect of duty or to a blunder. A very 
small percentage, it may be admitted, is due to the 
failure of mechanism, as, for example when an axle 
ora rail breaks. But casualties of this kind are on 
all well-managed, well-regulated railways, extremely 
rare. In few words, railway accidents are not neces- 
sary evils, whatever American railway managers 
may say. The American public is at last waking 
up to this fact. We find in an influential American 
journal, the Post, quoted by our contemporary, the 
Railway News of last week, the following lines :— 
“ The fearful increase in railway accidents, with the 
ensuing loss of life, just reported by the Inter-state 
Commerce Commission, shows that. something 
drastic must be done at once to check them. 
Making all due allowances for our overworked lines, 
there must be some way of bringing home to their 
managers an understanding that inexcusable acci- 
dents will be punished without mercy. Murder is 
murder, even when it takes place on the rails. The 
payment of damages is a wholly inadequate penalty 
for it.” 

It is, we think, much to be regretted that in this 
country the men who have dévoted their lives to 
railways, their working and their superintendence, 
should hold themselves bound to silence. They 
have to submit to aspersions on their intellect 
which would be horribly annoying if they were not 
amusing in their absurdity. We venture to recom- 
mend their critics to turn to the United States for 
a while, and do what they can to help those who 
are trying to establish the working of the United 
States railways on a footing worthy of a great 
nation. 


The Assuan Dam. 


A WEEK ago the Egyptian Council of Ministers 
came to a decision which will have an important 
and far-reaching effect. on the agricultural develop- 
ment of Upper Egypt. It has been determined to 
increase the height of the Assuan Dam by 7 m. in 
order to augment the storage capacity of the 
reservoir. This matter has been under the con- 
sideration of the Egyptian Government for several 
years—in fact, since the completion of the existing 
work; but several considerations have delayed a 
final decision. The opposition of archaologists— 
due to the inevitable further submersion of the 
Phile Temples and other architectural remains— 
has been one factor in the case, and it is probable 
that, had it not been for the strenuous opposition 
made by archeologists when the construction of the 
dam was first undertaken, the work would have 
been carried to the increased height in the first 
instance. Our readers will remember how the 
height of the dam was restricted to a level which 
eotailed the partial submersion only of the Temple 
of Phila. Again, in 1904, when. the proposal. to 
raise the crest of the work was revived, the tem- 
porary difficulties occasioned by the erosion of the 
rock bed on the down-stream face of the dam in 
front of the sluice openings occasioned a further 
postponement. In 1905 the storm raised by the 
publication of Pearson and Atcherley’s theory of 
masonry dams caused so much unrest in Egyptian 





Government circles that,-on the advice of Sir 


——s 


Benjamin. Baker, the Government determined to 
postpone any action for two years, and, at dny ratg 
until the work of completing the extensive down, 
stream proveniey aprons was completed. It is now’ 
pretty generally known that political. considerations 
were almost, if not quite, as influential.in the degj. 
sion not to-go on with the raising at that time. I: the 
meantime an exhaustive survey and examination of 
the Nile Valley between Wady-Halfa and Kharium 
was undertaken, with the view of ascertaiyin 
whether any alternative or suitable site fo: an 
additional reservoir existed. This survey proved 
that no site existed on which a dam could be «on... 
structed to give results in any ‘way comparible 
with those to be obtained by ‘the raising of the 
Assuan work. 

We referred in some detail to the condition of the 
dam and the proposal to raise it in our iste 
of June 9th, 1905, and quoted a statement made by 
Sir William Willcocks, who was. responsible for the 
original design, to the effect that, although offici lly 
the original intention was to hold up water on|\ to 
the present level, he did, as a matter of fact, make 
his calculations having in view the probable 
raising of the work so as to impound an additional 
6m. of water. If, he said, he had to prepare an 
entirely new design for a dam at the same site for 
an increased head of water; he would propose the 
same section as now existed, with the addition of the 
necessary. top works. Even with the additional 
head of water, the dam would have, with one 
exception, a greater section than any masonry dam 
of similar height in the world. 

An increased height of 7 m. will have the effect 
of augmenting the storage capacity of the reservoir 
125 per cent.; or,in other words, the water available 
for irrigation will be two.and a-quarter times greater 
than that stored by the existing dam. The 
additional water will be sufficient to irrigate nearly 
one million acres of land in Upper Egypt, a large 
proportion of which is Government. property, now 
batren owing to lack of water. The increased 
value of the cotton crop.that will be available as 
the result of irrigation is estimated as between 
£3,500,000.and £4;000,000 annually. Sir William 
Willeocks estimates the capital value of the 
dam as it now exists as a means of irriga- 
tion at fifteen million sterling. Its value on the 
same basis when the work of raising it has 
been completed will be considerably over thirty 
millions. The estimated cost of carrying out the 
proposed work is £1,500,000, including compensa- 
tion to those inhabitants of Nubia whose lands will 
be submerged. It is expected that the work will 
occupy six years. 

The necessity for increased -means of irrigation 
has: outweighed the objections to the further sub- 
mergence of ‘Philx, which, inevitable as it is, will 
be regretted not only by Egyptologists but by the 
entire world. The Egyptian authorities have been 
face to face with the alternative of leaving a 
million acres of potentially productive and very 
valuable land in a valueless condition, and the prac- 
tical destruction of one of the most beautiful and 
important of Egypt’s architectural monuments. 
Few, we venture to think, will blame the Govern- 
ment for their choice. That the design of the dam 
lends itself toan increase in height of 23ft. with 
safety to the structure is a testimony to the fore- 
thought of the Irrigation Department and Sir 
William Willcocks, who looked into the future, and 
built not for the present only, but for generations 
to come. 


Navigable Channels for Ocean Liners. 


THE formation and maintenance of deep water- 
ways leading to great shipping ports is one of the 
most difficult problems facing harbour engineers at 
the present time. The rapid increase in the 
draughts of the larger class of ocean-going shipping, 
especially passenger vessels, and also battleships, 
that has taken place in the past five years. has 
forced the attention of many of the great 
harbour authorities to means of improvement if 
they wish to retain their share of the world’s trade 
and to afford facilities for all classes of shipping. 
No one can say that we have reached the limit, in 
the dimensions of Transatlantic passenger steamers, 
and he would be a wise man who could foretell with 
any approach to exactitude what will be maximum. 
draugbt..of ships at the end of the next decade. 
There does, however, seem every prospect that it 
will be still further augmented. The subject has 
been referred to during the recent. meeting of the 
Institution of Naval Architects, and it is, we believe, 
to be one of the subjects of discussion at the Engi- 
neering Conference of the Institution of Civil Engi- . 
neers in June. next. 

In America dredging operations have been in 
progress for some time with the object of deepening 





the approaches to several of the Atlantic ports. 
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£390,000 as an instalment towards the deepening 
of the Ambrose Channel, at the éntrance of New 
York Harbour, to 40ft. This work has been in pro- 
gress for some time past, and it is expected that a 
depth of 35f¢. at low water will be available this 
summer to meet the necessities of the Lusitania 
and Mauretania. At Boston Harbour a 35ft. channel 
is to be dredged ut a cost of nearly £900,000, and 
i: portantimprovemonts are to be made at many other 
ports on the coast. The St. Lawrence River is now 
being dredged to give a navigable channel 30ft. in 
depth throughout up to Montreal, and the river 
Thames will before long have a similar depth at low 
water from the Nore to Gravesend. At Simon’s 
Bay, Alexandria, and Havre, to mention a few only 
out of many harbours, works are in progress to give 
increased accommodation for shippiag with a depth 
of 30ft. at low water. At Genoa the new basin will 
be 40ft. deep, and the dock about to be constructed 
by the South-Western Railway Company at South- 
ampton will have the same depth of water. At 
Hamburg the dredging of the Elbe has already 
been carried to a depth of 27}ft. at low water, and 
the Mersey Docks and Harbour Board last week 
announced their intention of buildiog a sand pump 
dredger of thrice the power and capacity of any 
yet employed in the dredging of the Mersey Bar. 
One of the latest and most important announce 
ments in connection with navigable waterways is 
to the effect that the German Government has 
decided to deepen and widen the Kaiser Wilbelm 
Canal, connecting the North Saa with the Baltic at 
Kiel. The canal as it now exists has a minimum 
bottom width of 72ft. and a depth of 29/t., with 
locks 492ft. in length and 82fs. wide. It is proposed 
to enlarge the waterway to enable it to accommo- 
date the largest battleships and ozean liners. It is 
stated that the cost of the work will be ten mi'lious 
sterling. 

The question of further dredging has been raised 
at Southampton in convectioa with the transfer of 
the White Star liners to that port. The company 
ask for a mmimum depth of 35{t. at low water, and 
it is stated that the Harbour Board hesitate to 
face the outlay necessary toachieve this. In view, how- 
ever, of the intention.of Messrs. Harland and Woolf 
to establish a yard at the port, the probable further 
increment in draught of liners using Southampton, 
and the avowed intention of the harbour authorities 
to meet increased needs by increased facilities, and 
the great improvements now being effected on the 
other side of the Atlantic with the same object, it is 
hardly likely that the Board will delay the asked- 
for improvement, which will place Southampton 
well to the fore among British ports in regard to 
available depth of navigation. The Mauretania aud 
Lusitania draw about 37ft.; ten years ago the 
largest vessel afloat had a draught of from 28ft. to 
29ft. Who will say what will be the record in the 
Year of Grace 1917 ? 








A FRESH PIG IRON RECORD. 


Tue year 1906 represents a fresh record in the pro- 
duction of pig iron in the principal countries throughout 
the world. Such an achievement was fully expected from 
the improved trading results which were revealed as the 
months of last year passed away, notwithstanding the 
very considerable: augmentation. which-took place in 
the output of the leading nations. in 1905, as compared 
with the preceding year. The explanation of the 
enormous activity in the output of crude iron during 
1906 is to be: found. specially in the expansion of indus- 
trial and manufacturing establishments, ‘and in railway 
construction ahd other engineering works in some of the 
highly civilised countries themselves, and. td a large 
extent in the growth of consumption in other lands, 
which either have no raw materials: of their own, or, 
if they possess such materials, have as yet scareely 
proceeded to: work them: up: into 1nanufactures. The 
inland demand for iron and steel'in the United Kingdom 
last year was exceptionally large, whilst the export trade 
was also exceedingly favourable, both.for these metals 
and for machinery. In the United States the domestic 
requirements were on a much higher level, although they 
did not progress to the enormous extent which prevailed 


in 1905, but it has to be remembered that the latter year, 


succeeded a twelvemonth’s period of reaction and lean- 
ness as contrasted. with 1903. The case of Germany in 
1906 was very similar to that of the United States in so 
far as the inland’ market is concerned, but notwith- 
standing this the principal iron and steel’ producers in the 
former country took special precautions not to relinquish 
their hold-upon the export trade, even if many of: the 
mere. finishing works were kept comparatively short of 
raw material; The position in France is represented by 
the devotion of exceptional energy to meeting the require- 
ments of the home markets for railway equipment, ship- 
building, and armaments, the export. market being partly 
neglected ; whilst enterprising Belgium continued the 
development ‘of both home and foreign ‘business with the 
assistance of larger imports of pig’ iron from Germany 
and Great Britain.” .° a 

The indications of commercial prosperity set forth could 
not bé or d.to without drawing upon additional 
miethods ‘of ‘production in‘each of the principal countries 





Congress has this year appropriated a -total of | where pig iron is made. Besides forcing the output at 


the blast furnaces. which were already in operation, the 
roducers started a number of furnaces-which had been 
ying idle, and gradually brought into service new fur- 
naces on their--completion. The ‘final-: result of the 
strenuous activity. which has been ..manifested in this 
direction in the United States, Germany, Great Britain, 
France, and Belgium, together with the output in Austria- 
Hungary, Sweden, Russia, end-other countries, is shown 
by the estimated aggregate production of 59,000,000 tons 
of pig iron throughout the world in 1906, or an approxi- 
mate increase of 6,000,000 tons over 1905. The leading 
position, which has been held by the United States for a 
number of years, was more than maintained by that 
country during 1906, although the advance was con- 
siderably less than that which took place in 1905 as 
compared with the preceding year of reaction. According 
to the returns of the American Iron and Steel Associa- 
tion, the quantity of pig iron made in the United States 
amounted to 25,300,000 tons in round figures as con- 
trasted with 22,990,000 tons in 1905, being an increase of 
2,810,000 tons. The second place is occupied by Ger- 
many, which eclipsed Great. Britain a few years 
ago. The statistics collected by the Association of 
Iron and Steel Producers demonstrate that the out- 
put of pig iron in Germany, including Luxemburg, 
reached a total of 12,470,000: tons as compared with 
10,980,000 tons in 1905, or an advance of 1,490,000 tons. 
In the case of Great Britain’ the returns obtained by the 
British Iron Trade Association indicate. a-production of 
10,140,000 tons in 1906 as against 9,590,000 tons.in the 
previous year. This is an augmentation of 550,000 tons, 
whilst the increase last year is no less than 1,580,000 
tons compared with 1:94. The approximate figures 
for France are 3,100,000 tons for 1906 and 3,000,000 tons 
for 1945, and those for Belgium are -1,480,000 tons and; 


1,310,000 tons respectively in the two years. It will be 
‘séenithat the production in the five countries reached a 


total of 52,410:000 tons, the aggregate of 59,000,000 tons 
being formed by the addition of the output of Russia, 
Austria-Hungary, Canada, Sweden, Spain, Italy, Japan, 
and other countries. 

It is difficult to realige the striking fact how Great 
Britiin has been outstripped in production by her two 
prineipal ¢»mpetitorsn the maetbane of the world. In 
1835, or a period of only twenty-one yearsago, the output 
of pig iron in Great Britain was practically equal to that 
of the United States and Germany in combinatiun. Ten 
yeats later <the.United States had not only surpassed 
Great Britain, but that country and Germany had exactly 
reversed the state of affairs, seeing that their united pro- 
duction ‘was nearly twice as large as that of Great Britain 
in 1895. _present century has witnessed further pro- 
gress and the etlipsing of Great Britain by Germany, and 
for the past year, notwithstanding the development in 
this country, wé-find that the combined output of the 
United States and the Fatherland was more than three 
and a-half times that obtaining in the United Kingdom. 
British iron producers have no. reason to complain 
of the larger quantitative and relative advance made 
by their two commercial rivals, having regard to 
the immense area of territory occupied by the United 
States, and the large area of Germany,.and to. their 
enormous populations respectively.. Both these countries, 
according to influential trade journals published both in 
the United States and Germany, expect the production 
of pig irom to still further increase, and fantastic 
prognostications have been made as to the probable 
output in each case in the course of the next ten or 
twenty years. Many new blast furnaces are in course of 
érection, and if these are blown in there is little doubt 
that the production will be materially adyanced, provided 
that it is possible to procure ample supplies of iron ore, 
and find a market for the greater amount of tonnage 
turned out. .The information to hand regarding the 
condition of the market, both in the United States and 
Germany, is at present less favourable. than in recent 
months, -and there is much uncertainty respecting the 
future. This does not suggest the probability of any 
further upward developments in those countries in the 
near fubure, whilst at the sametime some anxiety is being 
manifested, at all cvents in Europe, as to the possibility 
of obtaining ample deliveries ‘of iron ore, and the 
question of ore supplies is the keynote of the-future. 
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Die Hisen Industrie... Yon Oskar SIMMERSBACH. 8vo., pp. 322. 
Leipsic-:and Berlin: B. G. Teubner. 1906. 


Tats is an elementary book on iron and_steel, which, in 
addition to dealing with the ordinary metallurgical details, 
goes very fully into the commercial and economic sides 
of the subject, it being intended for mercantile use in one 
direction, and in another. to supplement the technical 
knowledge of the smelter with information upon the 
sources of supply and other -business matters not con- 
tained in current technical manuals. In ‘this respect it 
resembles Mr. . Skelton’s excellent little book. on the 
economics of iron making carriéd out on a more extended 
scale. Thus, while describing briefly the composition of 
iron ores as they come to the smelter, the author goes 
very fully into ‘the subject of-coke, and the pecuniary 
losses due to excessive crushiag in railway transit, and 
excessive moisture and ash, showing the annual lusses 
due to these causes in works having a large output. The 
composition of pig iron for various uses is also thoroughly 
gone into, and the conditions, specifications, and delivery 
of manufactured iron and: steel, and of: iron and steel 
castings. These, together with short and clear descriptions 
of the leading processes, make up ‘but one-half of the 
volume, the remainder being devoted to @ comparative 
statistical review of the coal’ and irdi thades’if the’ prin- 
cipal iron-making centres of the world, an account of the 
social and economic conditions of German ironworkers 





and a table of the tariff.rates charged on imports of iron 
and steel into Germany and other countries. The statis- 
tical part is very interesting, but labours under the defect 
of being only brought down to 1903 or 1904, so that infor- 
mation on the important developments in the trade 
since the later date is wanting. The cheery optimism as 
regards the future for coal and iron ores in Germany, 
where the coking coals will last for many centuries, while 


-they will come to an end in thirty or forty years in Penn- 


sylvania and Durham, the spathie ore lodes that 
have been worked for some two thousand years 
“will carry their precious burden down to the eternal 
depths,” and the Lorraine minette shows a store of 
1832 millions, or, according to another authority, 3200 
million tons, contrast somewhat strangely with the 
bitter complaint - that £4,600,000 was paid to the 
foreigner because the German railways will not carry 
iron ore for 200 miles for less than ds. a ton, and 
prefer to bring back about half the wagons carrying coal 
and coke from Westphalia to Lorraine empty. This is a 
curious state of things, and the more so as 1,669,000 tons 
were actually brought down. Can it be that the limit of 
use of minette has been reached, and that the West- 
phalian ironmaster, good patriot though he may be, 
prefers a 60 or 65 per cent. foreign ore to a native ore 
with 28 to 30 per cent. of iron, when it can be got on 
advantageous terms ? These and several similar puzzles 
arise in going through the pages of this volume, which, 
however, do not diminish, but rather enhance, its interest 
as an economic study. 


Gold-mining Machinery: Its Selection, Arrangement, and 
Installation, A Practical Handbook for the Use of Mine 
Managers and Engineers, including Particulars jor the 
Preparation of Specifications and Estimates. By W. H. 
Tixnsry. London: Crosby Lockwood and Son. Demy 
‘8vo., pp. xii. and 398. THustrations. 1906. 

WsEN we see a prettily bound volume on mining 

machinery we conjure up visions of an individual 

going the rounds of the offices of makers and. sug- 
gesting that a description of the firm’s manufac- 
tures should appear in the work about to be produced. 

Whether this be the case or not,we do not know; any- 

way, it is a strange fact that most books of this kind 

consist largely of extracts from catalogues ; fortunately 
many of these catalogues contain quite good matter even 
if somewhat biased, and the matter from these sources 
often rather elevates the instructive character of the book 
than otherwise. True, in the present. volume such 
matter is less evident, but there it is to a small extent 
along with ojd friends that have done «service in 
other books. It is amusing to see the “side lever 
arrangement”’ of the Wheeler pan referred to as a’kind of 
surprise arrangement—page 194. The electrical part of the 
book is not very creditable, and the winding chapter not 
much better; in fact some of the information might well 
be omitted without Joss. On page 68 we are told “crude 
petroleum is one of the most perfect fuels, on an average 
it contains 88 parts of carbon, 11 of hydrogen, and 1 of 
oxygen . . . and with proper precautions can be 
fired in almost any furnace.” On the next page we see, 
“Coal is divided into two classes, anthracite—the hard, 
almost smokeless steam coal—and the bituminous or house- 
hold variety a high-class British steam coal, con- 
tains about 88 per cent. of carbon, and if consumed under 
theoretical conditions, produces 15,000 B.T.U.”. On 
page 170 it is stated that “the forging heat varies in 
different qualities of steel, a full red in some, a yellow-red 
in others: welding steels offer most latitude in’ this 
respect. All qualities, however, if heated under proper 
conditions, may be raised to temperatures which would 
be injurious if carelessly applied.” But however indif- 
ferent all this may be, the book deals with motive power, 
engine erecting, boilers, chimneys, ‘pumping, winding, air 
compressors, rock drills, crushing, concentrating, power 
transmission, transport, piping, milling, &c. Reference is: 
made to some modern -appliances, and’ in most chapters 
useful, if somewhat elementary suggestions. are made with 
reference to the erection and working of various machines. 
The author has managed mines in India and West Africa, 
and is a member of the Institution of Mining and Metal- 
lurgy. He therefore personally knows the requirements of 
the profession. He admits he ai felé the need of a mianiial 
describing the principal features of the machines employed 
in gold mining, and has come to the help of others in 
the same predicament in publishing the volume before us. 


The Encyclopedia of Practical Enginecrivg and Allied Trades, 
Vols: L., IL, Ifl., IV., and V. By Joszeen G. Horner, 
A.MI. Mech. E. London: Virtue and Co. 7; City 
Gardén-row, City-road. 

Tue first five volumes of this encyclopedia, which will 

eventually be completed in ten parts, have now been 

issued, and probably a.short.review of their contents. will 
be appreciated by our readers. There are now.s0 many 
branches of engineering, that it is alatost impossible for 
any one man to know all the technical terms used‘in the 

various branches. It was with the objectof providing book * 

which would give the meaning of a ‘large number of such 

terms, conéisely and clearly, that the author compiled” 
the present encyclopedia. We have not space, nor is it 
necessary to consider each volume separately, and our 

remarks, therefore, will apply generally to the work as a 

whole. The author appears to haye taken considerable 

trouble. to. make the definitions quite intelligible, and- 
where necessary has supplenented the text with dia- 
grams, actually taken from working drawings in most 
cases. The definitions are practical. They are expressed 
in simple phrases which involve no words requiring any 
but ordinary «workshop training. Where subjects” are 
entered into more deeply; and scientific explanations are 
required, care’ has still been'taken to give an‘explandtion 
whichis not difficult to understand, and mathematics, 
wan theit presénce is absolutely necéssary, have been 
reduced to their simplest form. 

It must, however, be remembered that the work is not 
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a text-book on any particular subject, and in consequence 
the information given is, so.to speak, in many cases only 
superficial, and this hardly ever necessitates abstruse 
terms. The illustrations throughout are good. The 
special plates are numerous, and the drawings have been 
carefully prepared. A commendable feature is the size of 
the letterpress, which makes it easy to read. 

In one or two instances it is difficult to understand why 
certain machines of a very special type should have been 
ilastrated and described. But on the whole the selection 
has been well made, and the encyclopedia should prove 
to be of consideiable help to engineers, especially to those 
who are entering upon their engineering career. It 
must be understood that the definitions in-many instances 
amount to long descriptions; thus, for example, the 
second volume contains a descriptive article of a large 
number of gear-cutting machines, gas engines, and so on. 








ELECTRIC TRAMWAYS AT DUMBARTON. 


THE new eleciric tramway system at Dumbarton was put to 
work on February 20th. These tramways have been laid 
down and equipped throughout by Messrs. Crompton and 
Co., of London and Chelmsford, for the Electric Supply 
Corporation, which holds powers for running them under the 
Light Railways Act. The construction of the tramways was 
authorised by the Dumbarton Tramways Order of 1904 and 
the Dumbarton Tramways Confirmation Act, also of 1904. 


The system serves the principal streets of the town, and con- | 


sists of two sections, one running from the eastern boundary 
in the Glasgow-road, through the town, to the north- 
western boundary in the Alexandria-road, and the other 
section joining the first at Church-place, and running from 


thence to the boundary near the old Toll-house on Bonhill- | 


road. The track is principally single line, with turnouts; but 
there are double lines in somesections of the principal streets 


The raiis used are of manganese steel, and weigh 90 lb. to | 
the yard. They have grooves 1jin. wide, and are laid to a | 


gauge of 4ft. 7Zin., and are bonded throughout with 
‘* Neptune ’’ bonds, being cross-bonded. at every 40 yards. 


They are laid on concrete foundations, and the roadway is | 


finished with Whinstone setts with pitch grouting. The 
points and cross-overs are of cast steel supplied by Messrs. 
Hadfields, of Sheffield. The track passes under two railway 
bridges, and in each case it was necessary to lower the road- 
way in order to obtain sufficient head room for the cars. 


track across Gruggies Burn. 

Power is supplied to the cars from two overhead trolley 
wires, supported, in most cases, by bracket arms, and, in a 
few cases, by span wires. The trolley wire is 2/0 section and 
grooved. The steel tubular poles are set direct in the ground, 
without the usual cast iron or other protecting bases. The 
overhead system is fed from three-feeder pillars connected to 
a.trunk main on the power station. The B.M.R. system of 


signalling is provided at the Bridge-street and Strathleven- | 


A} 
new steel girder bridge has had to be erected to carry the | 


place sections of the line to assist in the control of the traffic. 
In each section there are three signal lamps to allow of three 
cars going in the same direction at one time. 

At the present time six cars are running. These are four- 
wheel cars with radial trucks, each car seating 56 passengers, 
and being provided with a cover over the top seats. Each 
car has two 30 brake horse-power motors and controllers of 
the *‘ Westinghouse’’ type. The gauge of the wheels and 
general design of the cars has been arranged so as to corre- 
spond with those running in Glasgow, it being intended at 
an early date to connect this tramway system with that of 
Glasgow through the Dumbarton County Tramways, for which 
powers have now been obtained. 

The power station is intended for supplying current for 
lighting and motive power purposes in the town, as well as 
for the tramways, the generators being so designed that they 
can be used on either load. There are three direct-coupled 
sets, two having an output of 185 kilowatts, and one of 


50 kilowatts. The steam engines in each case are by Belliss | 


and Morcom, Limited. They are of the compcund, two- 
crank enclcesed type. The larger engines each develop 
270 brake horse-power at a speed of 420 revolutions per 
minute, and the smaller one 75 brake horse-power, running 
at a speed of 575 revolutions per minute. The steam pressure 


is 1801b. per square inch, and the engines exhaust to the | 
Each engine is coupled direct to a multipolar | 


atmosphere. 
open-type dynamo, made by Messrs. Crompton and Co., 


wound to give any voltage between 480 and 550, so as to be | 


serviceable either for the lighting or the traction feeders. 


An important feature of this station is the use of storage | 
batteries and automatic reversible boosters for regulating the | 


load on the generators and ‘the pressure on the bus bars. 
These boosters work on the ‘‘ Crompton-Mackintosh"’ system, 
and enable the battery automatically to provide for the 
| fluctuations in the load, keeping the load on the generators 
constant throughout the day. 


There are two separate switchboards, one for the lighting | 
The generators are | 


| connected to panels on the lighting board, and from there | 


system and ‘the other for the traction. 


can be connected either to the lighting bus bars or the trac- 
tion board. The whole of the circuit breakers‘on both boards 
are of Messrs. Crompton and Co.’s ‘‘©.B.H.’’ type. They 
| Operate with overload or reverse currents in the case of the 

generators, and overload only for the feeders. 


chamber under the switchboard gallery, and are entirely 
fireproof, bare copper secured to porcelain insulators being 
used throughout. 
Another three-wire storage battery is provided for use in 
| conjunction with the lighting system, and two balancer 
| booster sets are provided for enabling these lighting batteries 
to be charged and discharged without the use of regulating 

| cells, and also to compensate for the inequalities of load on 
the two sides of the system, the balancing machines being 
powerful enough to drive the boosters at their normal rate 

| output, in addition to an out-of-balance of 30 ampéres. 

In the power house are two water-tube boilers by Messrs. 


The circuit | 
breakers are of the free-handle type, thus avoiding the neces. | 
sity of having the switches in series with thecircuit breakers. | 
| The connections between the dynamos, feeders, and switch- | 

boards, and all the regulating resistances are fixed in a | 


Babcock and Wilcox, each capable of evaporating 6000 Ib. of 
water per hour, and provided with superheaters for raising 
the temperature of the steam by 120 deg. Fah. They are 
fitted with chain grate stokers, supplied by Messrs Bennis 
and Co., and driven by a 2 horse-power ‘‘ Crompton ’’ motor. 
Water is supplied to the boilers through a ‘‘ Worthington "’ 
feed heater by three electrically-driven pumps. These are of 
the double-acting plunger type, connected through self-con- 
tained worm gears to ‘‘Crompton’’ enclosed type motors. 
The through efficiency of these pumps is stated to be over 
60 per cent., and the steam consumption per pump horse- 
power to be-considerably less than would be the case with 
steam-driven pumps. 

Adjoining the power house is a car shed, which will 
accommodate nine cars, and a repair shop fitted with al! tools 
necessary to carry out runnirg repairs. Pits are provided 
between the rails for giving access to the motors for cleaning, 
inspection, &c. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
have elected Professor J. J. Thomson, D.Sc., Cavendish 
Prefessor of Experimental Physics at Cambridge,.and Professor 
of Physics at the Royal Institution, an honorary member of the 
Institution of Electrical Engineers. 

A Larce Moror Cas GARAGE.—For the accommodation of its 
large number of taximeter motor cabs, the General Motor Cab 
Company, Limited, has had a garage built at Kennington, which, 
when complete, will be capable of holding 960 cabs. A site of 
64 acres was acquired and the buildings already erected cover 
2 acres. The car houses are in a two-storey building, 295ft. long 
and 165ft. wide. On each floor are eight houses, each having 
3tanding room for forty cabs. The houses are equipped with 
| electric light, water supply with hoses for washing cabs, drainage, 

hot air, heating, electric ventilating fans, and sanitary accominoda- 

tion. All the houses are separated by brick walls having double iron 

doors, according to County Council regulations, and are provided 
| with separate staircases for exit in case of fire. Over 100sand bins 
for extinguishing fire are placed at intervals in the car houses and 
yards, The upper floors are reached by long easy slopes from the 
principal entrance. Another entrance for machinery, Xc., is also 
provided, and at each entrance timekeepers’ and watchmen’s 
| offices are placed with self-registering clocks and time indicators. 
| On the west side of the car houses and separated by a roadway are 
| the repair shops, body shops, tire, and machinery shops. The 
| large repair shop, which covers an area of 12,000ft., has twelve 
| inspection pits, an overhead traveller, lathes, and suitable machine 
tools. The body shops occupy two floors and are fitted up with 
painting rooms, trimming shops, repairing appliances, and an 
electric lift. They are 6000ft in area, The tire shop contains 
vulcanising plant, consisting of hydraulic presses with boiler, pump, 
| and accumnlator, The electric energy used is delivered on the 
| premises at a pressure of 3500 vclts and is transformed to 220 volts. 
| There are 130 are lamps, and 600 incandescent, 25 miles of cable, 
| and 30,000ft. of steel tube have been used for lighting and power. 
| There are also sixteen motors ranging from to one to 20 horse- 
| power. To provide for the enormous amount of petrol which the 

cabs will require, a tank, with a capacity of 3200 gallons, has been 

erected in the roof. The latter is constrvcted in such a 

manner that in case of fire a layer of sand, weighing many 

tons, would be automatically released and precipitated on to the 

flames. Mr. C. W. Stevens, 49, Hans-road, London,: 8.W., is 

responsible for the design of the garage, and-Messrs, A}len and 
| Sons, Kilburn, were the contractors for the building, 
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\ new type of traction engine has recently been intro- 
duced by Davey, Paxman and Co., Limited, of Colchester 
The points aimed at in its design and construction were 
good steaming power, high he = Bry working and coal 
consumption and silent running. e give a perspective 
yiew of a 7 horse-power engine of this type on page 322, 
together with a view of its boiler in Fig. 1, and a cross- 
section of a 6 horse-power engine of the same type in Fig. 2. 





run the main engine simply to work the pump when not 
travelling. If the pump is worked slowly the steam’ for 
working it is condensed, and the water in the boiler can be 
kept at one constant level. A steam water lifter and 26ft. of 
wire armoured hose pipe, for filling the water tank from 
wayside streams or ponds, are provided, 

The working pressure of the boiler is 1601b. per square 
inch. The top of the fire-box is stayed directly to the arch 
plate of the outer shell, thus allowing the top to be more 
' easily cleaned from deposit than is the case when roofing 

















Fig. 1—SOILER OF 7 FORSE-POWER TRACTION ENGINE 


The cylinder in each case is steam jacketed, the sides ; 


and the greater part of the tops being lagged with non-con- 
ducting composition, and neatly covered with sheet steel. 
The stop valve is of gun-metal, and it is mounted at the 
highest point of the cylinder, which is itself carried on two 
planed seats, which are riveted to the boiler barrel. The 
slide valve is of the ‘‘Trick’’ type. Messrs. Lancaster and 
Tonge’s serpent-coil piston springs are used, with L-shaped 
piston rings. A set of Pickering governors is mounted on the 
cylinder top. It acts directly on an equilibrium throttle 
valve within thé cylinder casing, without the intervention of 
levers and set screws, which might be liable to become 
disarranged or lost while the engine was at work. 

The whole of the gearing, including the compensating 
motion, is cast from iron machine-cut patterns, the conse- 








bars are used. The cylinder of the engine is 8gin. in 
diameter and 12in. stroke. At the pressure named it is 
claimed that the engine will easily develop 35 horse-power on 
the brake. 








PATENT LAW REFORM. 


We give below the text of the first part of the Bill to 
amend the Patent Laws brought in by Mr. Lloyd-George 
on 19th inst. and read a first time. The second part 
deals with “ Designs,” and the third with general matters ; 
these we do not print. 

1, WHERE, after the commencement of this Act, a patent is 
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Fig. 2—CROSS SECTION OF 6 HORSE-POWER TRACTION ENGINE 


quence being, it is claimed, that when the engine is travel- 
ling it runs far more silently than is usually the case. 
Strong steel T-rings are employed in the construction of 
ths driving wheels, which are further strengthened by the 
insertion of an inner tire, which prevents any creeping of 
tho T-rings, when the cross strips are worn thin. 

A slip winding drum is mounted on the boss of the brake 
disc. On-this can be coiled some 50 yards of flexible steel 
wire rope. In lieu of the ordinary excentric pump a Moore 
steam pump is provided, making, it is said, a more satisfac- 
tory arrangement. This pump may be driven quickly or 
tlowly as tho necd demands, and it is mob necessary to 


granted to two or more persons jointly, they shall, un:ess other- 
wise specified in the patent, be treated for the purpose of the 
devolution of the legal interest therein as joint tenants, but subject 
to any contract to the contrary, shall hold the patent in trust for 
the persons who would be beneficially entitled thereto if the 
persons to whom it was granted had been tenants in common. ~ 

2. A provisional specification and a complete specification must, 
in the case of an application for a patent for a chemical invention, 
be accompanied by such specimens or a. as may be pre- 
scribed, and accordingly in subsections (3) and (4) of section five of 
the Patents, Designs, and Trade Marks Act, 1883 (which Act, as 





amended by any subsequent enactment, is hereinafter referred to 
as the principal Act), for the words ‘‘be accompanied by drawings, 





if required,” there shall be substituted the words “‘ if required, be 
accompanied by such drawings, and, where the invention is a 
chemical invention, by such specimens or samples, as may be pre- 
scribed.” 

3.—(1) Where a patent for an invention has been applied for or 
granted, and the upplicant or the patentee, as the case may be, 
applies tor a further patent in respect of any improvement on the 
invention, he may, if he thints tit, in his application for the further 
patent, request that the term limited in that patent for the dura- 
tion thereof be the same as that of the original patent or so much 
of that term as is unexpired. 

(2) Where an application containing such a request is made, a 
patent (hereivafter refcrred to as a patent of addition) may be 
granted for such term as aforesaid. 

(3) A patent of addition shall remain in force so long as the 
patent for the original invention remains in force, but nu longer, 
and in respect of a patent of addition no fees shall be payable for 
renewal. ° 

4.—({1) An investigation under section one of the Patents Act, 
1902, shali extend to specifications published after the date of the 
application in respect of which the investigation is made, and 
being specifications which have been deposited pursuant to prior 
applications; and that section sha'l, subject to rules under the 
principal Act, have effect accordingly. 

(2) Where, on an investigation, it appears that the invention 
claimed in the specification deposited pursuant to an application 
is wholly or in part claimed or described in any specitication 
deposited pursuant to a prior application, the applicant chall, 
whether or not his specification has been accepted or a patent 
granted to him, be afforded such facilities as may be prescribed 
for amending his specification, and in the event of his failing to 
do so the comptroller shal], in accordance with such procedure 
as may be prescribed, determine what reference to other specifica- 
tions ought to be made in bis specification by way of notice to the 

mblic. 

. (3) For the purposes of this section an application shall bedeemed 
to be prior to another application if the patent applied for when 
granted would be of prior date to the patent granted pursuant to 
that other application. - 

(4) This section shall come into operation at such date as the 
Board of Trade may by order direct, and shall apply only tu 
applications made after that date, and the order shail be laid 
before both Houses of Parliament. 

5. The following subsection shall be added after subsection (3) of 
section nine of the principal Act, which relates to the comparison 
of provisional with complete specifications :— 

*(3a) If the examiner reports that the invention described in 
the complete specification is not substantially the same as that 
which is deseribed in the provisional specification, the comp- 
troller may, with the consent of the applicant, instead of refusing 
to accept the. complete specification, cancel the provisional 
specification and treat the application as having been made on the 
date at which the complete specification was left, and the applica- 
tion shall have effect as if made on that date.” 

6. In subsection (1) of section eleven of the principal Act (which 
relates to the grounds on which the grant of a patent may be 
opposed), for the words ‘‘on the ground that the invention has 
been patented in this country on an application of prior date” 
there shall be substituted the words ‘‘on the ground that the 
invention has been described or claimed in any complete specifica- 
tion fora British patent which is or will be of prior date to the 
patent the grant of which is opposed, or that the invention has 
been published in this country prior to the date which the patent 
would bear if granted, or on the ground that the nature of the 
invention or the manner in which if is to be performed is not 
sufficiently or fairly described and ascertained in the complete 
specification.” 

7.—(1) Where in consequence of the neglect or failure of ‘the 
applicant to pay any fee a patent cannot be sealed within the 
period allowed by section twelve of the principal Act, that period 
may, on payment of the prescribed fee and on compliance with the 
prescribed conditions, be extended to such an extent as may be 
prescribed. _ 

(2) In such cases as may be prescribed and subject to the pre- 
scribed conditions this section shall apply where the period allowed 
for the sealing of the patent has expired before the commencement 
of this Act. 

8. Where an application is made for an extension of time under 
section seventeen of the principal Act, it shall not be necessary for 
the patentee to allege or prove the cause of his failure to pay the 
prescribed fee within the prescribed time, and where under that 
section or under section eight or section nine of the principal Act 
an application is made for an extension of time, the comptroller 
shall, on payment of the prescribed fee, grant an extension of 
time to the full amount applied for, not exceeding the amount 
which he is entitled to grant under those sections. 

9.—(1) Except when an action for an infringement is pending, 
aby person interested may in the prescribed manner apply to the 
comptroller for an order revoking a patent on any one or more of 
the grounds on which the grant of a patent may be opposed, and 
prozeedings for the revocation of a patent on any such grouod as 
aforesaid shall not be entertained by any Court, except on an 
appeal under this section, or on an application by the defenaant 
in any action for the infringement of the patent, commenced before 
an application to the comptroller has been made. 

(2) The comptroller shall give notice of the application to the 
patentee, and after hearing the parties, if desirous of being heard, 
may make an order revoking the patent or requiring the specifica- 
tion relating thereto to be amended by disc!aimer, cvrrection; or 
explanation, or dismissing the application. 

(3) A patentee may at any tme by giving notice in the pre- 
scribed manner to the comptroller offer to surrender his patent, 
and the comptroller may, if after giving notice of the offer and 
hearing all parties who desire to be heard he thinks fit, accept the 
offer, and thereupon make an order for the revocation of the 
patent. 

(4) Any decision of the comptroller under this section shall be 
subject to appeal to the Court. 

10.—(1) At any time not less than three years after the grant of 
a patent any person interested may apply to the comptroller for 
the revocation of the patent on the ground that the patented 
article is manufactured exclusively or mainly outside the United 
Kingdom. 

(z) The comptroller shall consider the application, and if after 
inquiry he is satisfied that the allegations contained therein are 
correct, then, subject to the provisions of this section, and unless 
the patentee proves that the patented article is manufactured to 
an adequate extent in the United Kingdom, or gives satisfactory 
reasons why the article is not so manufactured the comptroller 
may make an order revoking the patent either— 

(a) forthwith ; or 

\)) after such reasonable interval as may be specified in the 
order, unless in the meantime it is shown to his satisfac- 
tion that the patented article is manufactured within 
the United Kingdom to an adequate extent : 

Provided that no such order shall be made which is at variance 
with any treaty, convention, arrangement, or engagement with 
any foreign country or British possession. 

(3) If within the time limited in the order the patented article 
is not manufactured within the United Kingdom to an adequate 
extent, but the patentee gives satisfactory reasons why it is not so 
manufactured, the comptroller may extend the period mentioned 
in the previous order for such period not exceeding twelve 
months as may be specified in the subsequent order. 

(4) Any decision of the comptroller under this section shall 
subject to appeal to the Court. 

11.—(1) Petitions for the grant of a compulsory licence or for 
the revocation of a patent under section three of the Patents Act, 
1902, shall be referred by the Board of Trade to the Court instead 
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of to, the Judicial Committee of the Privy neil, and according! 

in that.section for references to the Judicial Committee there shall 

be substituted references to the Court, and for references to 

Ordersin Council there shall be substituted references to orders of 

the. ourt, and subsections (8) (9) and (10) of that section shall be 

repéaled, E 

. (2) In lieu, of subsections (5) and (6) {of the same section the 

following subsection shall be substituted :— , 

‘>(5) For the purposes of this section the reasonable require- 
ments of the public shall not be ageemed. to have 
been satisfied — 

(a) if. by. reason of the default of tha patentee to 
manufacture the patented article to an adequate 
extent.or. to grant licences on reasonable terms, any 
existing. industry, or the establishment of any new 
industry, in the United Kingdom is unfairly ‘pre- 
jeiede or the demand for the patented article is not 
reasonably met; or 

(+) if any trade or industry in the United Kingdom 
is-unfairly prejudiced by the conditions attached by 
the. patentee to the purchase, hire, or use of the 
patented article.” : 

12. A patent! grantéd under subsection (8) of ‘section twenty- 
six ..of: the incipal Act to.an_ inventor in lieu of a 
patent revoked on the ground of frand. shall bear the ‘same 
date as the. revoked patent, and accordingly in that subsection 
the words ‘‘ the date of revocation of,” and the words ‘‘ but the 
patent so granted shall cease on the expiration of the term for 
which the revoked patent was granted,” shall be repealed, 

13. Rules of the asia Court may be made for regulating the 
watters dealt with in subsections (5), (6) and (7) of section twenty- 
six and insection twenty-nine of the principal Act, which relate to 
the particulars to be delivered and the procedure to be adopted in 
proceedings upon petition for the revocation of a patent and in an 
action for infringement, and on the coming into operation of any 
rules of Court made for that purpose the said enactments shall be 
repealed. 

rn section thirty-four of the principal Act (which relates to 
the grant of. a patent on the application of representatives of a 
deceased inventor) the words ‘‘ must be made within six months of 
the decease of such person and ” are hereby repealed. 

15.—(1) Section forty-four of the principal Act (which relates to 

secret. patents) shall apply to the Admiralty in like manner as it 
applies to the Secretary of State for War. 

“ (2) Rules may be made under the principal Act, after consulta- 
tion with the Secretary of State and the Admiralty, for the pur- 
pose,of ensuring secrecy with respect. to patents to which the said 
section as so extentied applies, and. those rules may modify any of 
the, provisions of the precipel Act in their application to such, 
patents. as aforesaid so far as may appear necessary for the purpose 
aforesaid. 

16,. It shall not-be lawful.in any contract made after the com- 
mencement of this Act for the sale or lease of, or licence to use, 
any patented article to impose.as a condition of such sale, leasing, 
or. ligence.te-use a condition the effect of which wil] be to prohibit 
or restrict.the. purchaser, hirer, or licensee from employing in his 
trade or industry any article or class of articles acquired from any 
person other than the person by whom the condition is i or 
his nominees, and any such condition inserted in any such contract 
shall be null and void. 

17.. Where under this.Act a decision of the comptroller is subject 
te an appeal to the Court, or a petition may be referred to the 
Court, the appeal or reference shall; subject to and in accordance 
with rules of the Supreme Court, be made to such judge of the 
High.Cou:t as the Lord Chancellor may select for the purpose, 
and the decision of that judge shall be final. 








THE INFLUENCE OF MACHINERY ON THE GUN 
POWER OF THE MODERN -WARSHIP.* 
By Mr. James McKeEcuniz, Member. 
(Concluded from page 296). 
HYDRAULIC versus ExgeTric Power. 

THE general arrangement. of typical modern gun mountings 
having. been described,+ attention may be direeted now to what is 
perhaps the most important general question affecting the effi- 
ciency of the mechanism, namely, the type of prime mover to be 
adopted. This affects not only efficiency and reliability, but 
weight. At various times guns have been operated by steam, air, 
bydraulic, and electric power. The two former are no longer 
adopted, and, as to the others, opinion is divided, with the balance, 
perhaps, in favour of the hydraulic system. It does ot, in the 
event of the fracture of the supply pipes; involve personal injury 
or danger ; damage is at once visible by leakage, and can be easily 
repaired, whereas breakage of electric leads is not easily located, 
and may involve more trouble. Short circuiting, too, may have 
serious results on the electric generator or associated gear. Any 
element of uncertainty resulting from such unknown and undis- 
covered danger might in action be seriously demoralising to the 
personnel. ‘The motion of hydraulic engines and presses is prac- 
tically silent. They cam be worked so slowly that gearing can be 
dispensed with, a condition not possible with electric driving. In 
some cases the single-stroke motion of the hydraulic press is more 
suited to the work than the rotary motion of the electric engine. 
This is the case, for instance, with the shell hoist, and possibly 
also with the elevating gear and gun-loading mechanism. __ 

For controlling the gun during recoil, and for running it-oat 
after recoil, this single-stroke motion is superior. All guns, from 
the newest 12in. breech-loader to the quick-firing six-pounder gun, 
have their recoil controlled by hydrau'ic power, generally in the 
form of independent presses, which are not connected to the pressure 
system of the ship. For running out ‘the gun to the firing posi- 
tion, the hydraulic system is superior, but other methods are 
avai'able. Electricity, however, is quite unsuitable, -and with 
electrically-operated gun mountings in some foreign ships a sup- 
plementary hydraulic system is occasionally fitted. More fre- 
quently springs are used with guns of medium calibres, and 
occasionally even with guns of 12in. calibre having a moving 
weight up to 65 tons. Compressed air is also adopted occasionally. 
Both these alternative methods are satisfactory, but they each 
involve additional weight, especially when springs are used. 
Moreover, springs are not so reliable as the bydraulic press, as 
they may fracture suddenly, Several colowins of springs may be 
fitted, in which case the breakage of a spring in one column would 
not affect the run-out of the gun at small angles of elevation, and 
possibly at all angles, if there were a sufficient reserve of spring 
power ; but the objection exists, and-detracts from the reliability 
of an essential part of the mechanism.. A 12in. gun recoils a dis- 
tance of nearly 3ft., and attains a maximum velocity of over 20ft. 
per second ; it has to be run back to its firing position through 
this 3f¢. in about four seconds, and must be slowed down gently 
and -qvickly in the last 3in. or 4in, of its travel. Thus considerable 
stress is involved. ? z : 

There are, however, several parts of the mechanism .to which 
the electric system is adaptable, perhaps even preferable ; and 
thus there is in many modern warships a combination of hydraulic 
and electric power. The latter is more freely applied for special 
parts, because, current being available, no special generating 
plant is required. To obtain precision of control, however, it is 
necessary when using electricity to introduce motor generators for 
supplying cerrent to the operating motors, so as to-be able to vary 
the voltage at the operating motor terminals. This involves addi- 
tional weight and complicated electric leads. 4 

A brief review of the principal items in gun-mounting machinery, 
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and @ reference to the suitability of the several systems for such 
units, may be inte tlt. 4 fovs 
For the supply of: ammunition. to the guo-by direct-acting 
hoists hydraulic power is most simple aud direct. It isis extremel 
light for the load, has few working: parts, is very accessible, and 1s 
little liable to go wrong, For hoists‘used in am itioa passages, ' 
where a guick, continuous delivery is required, with automatic 
loading and discharging, either elevtric or hydraulic power may 
be used, but the balance of advantage is perhaps with the electric 
system. i 
For training heavy gun turrets hydraulie gear is undoubtedly 
the simplest and lightest. The same precision of movement, how- 
ever, can be obtained with electric gear. The usual ratio between 
maximum and minimum speeds is in both cases about 150 to 1, 
although a ratio as high as 240 to 1 has been obtained with 
specially designed hydraulic gear. The same holds g in the 
case of revolving turrets for smaller guns, but here the.gitestion is 
chietly one of convenience. If the ship is small, with few guns, 
electric power is preferred, as all ships have now electric ‘genera- 
tors, and, excent for gun work, need not have hydraulie pumps. 
These remarks are generally applicable also to elevating appara- 
tus, where hydraulic power is preferable, and is most accessible for 
examination and overhaul. Where hand power isused in addition 
to hinery the bal of advantages is still with the hydraulic 
system, as the parts are fewer and lighter. 
Electricity is the: only possible means. of firing the guns other 
than by hand. The current for this pu is. transformed to 
about 15 to 20 volts by a motor generator placed outside the bar- 








bette or turret, and is transmitted to the turret. by flexible cables.- 


Lanyard percussion gear is, however, always fitted so that the guns 

can be fired by hand should the electric current fail, - 
The following table gives comparison of weights and power for 

electrical and hydraulic gun machinery for heavy guns :— 


TABLE 1V.—Qomparison of .. Weights and Power. for Blectric and 
Hydraulic Power for various Units in Gun Mountings. 


‘ Hydraulic. 
& cwt. 


Electric, 
Bewt. 
15 


Central hoist (ammunition)— 

Weight wei 6h Shee” abe 
Horse-power .. 

Gun loading hoist— 
Weight... .. .. 12 ewt. 11 ewt. 

Horse-power 1 

Chain rammer— 
Weight .-- =: 
Horse-power 


mr 5-75 cwt. 
Shell lifting in shell room — 
MSs, bt ab. ae - es 


2cwt. 
6 12 


525 cwt. 33 cwt. 
Horse-power 4 8 
Elevating gear— . 
12 ewt, 
24 cwt. motor |... 
» generator / 
19 


{ 20cwt. 
“* | 36ewt. M.G. 
. 80 


Weight .. 40 ewt. 
Horse-power 

Training gear — 
Weight .. 
Horse-power 


Loapine GuNs AT FIXED OR AT ANY ANGLE OF TRAINING AND 
ELEVATION: 


In-the most modern practice, the rammer is carried o1 the gun 
slide, and moves with it in elevation. !t travels also with the 
turntable in training, and ‘consequently loading. can preceed at 
any angle of e'evation or any position in training. Thus the guns 
can be loaded when ‘‘ following the enemy.” The latter arrange- 
ment is now universally adopted so far as training is concerned. 
But there are apparently yet some doubts as to the advantages or 
disadvantages of loading at any angle of elevation. The British, 
Japanese, and Russian Governments have evidently decided that 
the advantage of loading at all probable firing angles of elevation 
more than compensates for any complications involved in the 
mechanism. The German, French, and American Governments, 
on the other hand, do not séem to have arrived at this conclusion, 
as in all their recent ships the gun has to be brought to a fixed posi- 
tion in the vertical line, generally to about the horizontal plane. 
It is doubtful whether it is better to provide arrangements for 
loading at all firing angles or only within certain detined limits. 
This is one of the points on which it would he interesting to have 
the opinion of the naval officers present. 

In the case of large guns the percentage of extra weight 
involved in arranging for loading at any angle of élevation is 
not so great as in the case of guns of 10in. calibre and less, the 
greater weight being due to the larger barbettes required. Inthe 
large gun machinery designed and constructed at the Vickers 
Works up to the present time loading at all firing angles has been 
provided for ; but, in the case of 10in. and smaller guns the 
mechanism limits the loading to a certain angle. This is generally 
from about 5 deg. depression to about 7 deg. of elevation, which, 
under erdinary conditions, covers all firing angles when discharging 
projectiles ata velocity of 3000 foot-seconds or more. 


PROBLEMS CONNECTED WITH THE FEEDING OF THE GUN, 


Another vexed question for some years in connection with the 
hoists for all-angle loading was whether they should be attached to 
the mounting, and revolve therewith, or whether they should be 
attached tothe ship. ‘he latter arrangement is preferable, from 
a naval constructor’s point of view, owing to questions of strength 
and water-tightness. Both conditions, however, involve certain 
engineering difficulties, as effective arrangement must be made, 
either at the top or bottom of ‘the hoist, for the transfer of the 
ammunition from a possible moving to « fixed position, or vice versa. 
The hoist revolving with the mounting, especially in the case of 
pair-gun mountings, is, on the whole, the simplest, and is now 
universally adopted in all modern ships, Here, again, an expres- 
sion of naval opinion is desirable. 

Another point in connection with hoists that has likewise divided 
gunnery officers and machinery designers is the question of one 
versus two-stage loading. By two-stage loading is meant that the 
ammunition is brought up from the shell rooms and magazines to 
a position below the gun, then transférred to another hoist, and 
by it raised to a position behind the breech. In the case of one- 
stage loading the ammunition is brought directly from the 
magazine to behind the gun breech without being transferred 
during its passage. . 

By the adoption of two-stage loading a greatly augmented rate 
of fire can be maintained. All mountings manufactured at 
Vickers’ Wurks embody one or two-stage loading, to suit the 
various conditions involved. 

The calibre of the gun and the maximum size of barbette al!ow- 
able are factors in considering which arrangement shall he 
adopted. 

With the one-stage system the charge, hoi-ted from the 
magazine direct to the breech of the gun, may involve danger. A 

remature explosion, or the accidental ign‘tion of the charge 

fore entry into the gun, might cause~a flash‘ to descend the 
trunk directly into the magazines, An aecident tbat occurred in 
a foreign navy supports this view, and strengthens the argument in 
favour of avoiding a direct communication bétween the loading 
position and the magazines, 


LOADING ARRANGEMENTS, 


The projectiles in the magazine or shell rooms are lifted from 
the bins and transported to the base of the central elevator trunk 
by means of hydraulic presses placed’ horizontally .on. the 
or, alternatively, by winches, worked by electric. motors,.or. by 
hand. The-shell is placed on a tray at the base of the-hoist.. It 
is transferred to a revolving bogie, from which it is rolled into 
the shell cage, when the door.at. the lower part of the trunk is 
opened. The bogie is carried by rollers running in a channel 
guide at the top, and on a surface formed on a lower rack. It is 


traversed: by means of pinions,: gearing into two racks, one {i 

to the trunk, Tee Ait to Pog e bar attached to the ate 
-The pinions are loose on the shatt, and either is.dsiven thiugh 
aclutch, so that the bogie is revolved with the trunk when the 
shell is in position, or it can be moved independently on the lower 


‘| rack, for reloading. The vertical shaft carrying the pinions js 


driven by a worm on a band‘wheel shaft. Stops to preven: the 
shell rolling against the hoist trunk door, oragainst the trunt:, are 
fitted, and are raised or lowered by a hand wheel and: levers, 

The shelt cage in the hoist trunk is built up of plates and an les, 
The shell lies horizontally on a gun-metal tray; pivoted on a shaft, 
to the end of which is a lever, with a roller running in guide :uils 
so that when the hoist cage has been raised, the shell is tilted out 
on to a tray in the shell chamber. 

The independent powder cage in the central trunk is loade:! in 
the handing cpt’ ssn immediately above the shell-room, the 
charges being placed horizontally on to the waiting trays atta: hed 
to the hoist trunk, and from these it is pushed on to two piv ited 
gun-metal trays, placed one above the other, and each carr, ing 
two cases, each containing one-quarter of the full charge. ‘1 jose 
are tilted on to a tray in the working chamber. When the coors 
on the trunks are closed, they are automatically locked, when the 
cages ascend. The cages are similarly locked when down, as soon 
as the doors are opened. 

Both shell and powder cages are raised by steel wire r>) 0s, 
attached to safety gear, which prevents the cage falling in the 
event: of the rope breaking. The rope is actuated by mean: of 
hydraulic presses, or alternatively, Ly winches worked by elec ‘ric 
motors or by hand gear. The powder hoist presses are pli ed 
vertically. in the trunk, and the shell hoist presses horizon:.!ly 
under tbe chamber floor. All the winches are attached to the 
roof of the chamber, 

The shells and powder charges are driven by hydraulic ramnicrs, 
from the hoist delivery trays on to the tilting trays at the side of 
the gun-loading hoist cage in the working chamber. The |.‘ ‘er 
works in curved rails, passing from the working chamber up into 
the turntable at the rear of the gun, and the cage is raised |)y a 
wire rope, with safety gear. The rope passes over guide pulleys, 
and a pulley fixed to the elovating bracket, so that when the cage 
is up against the s on the loading arm any movement of the 
gun to elevation or depression is compensa for, and the cage 
moves with the loading arm, to enable the gun to be loaded at any 
angle of elevation, as already described. From the pulley on the 
elevating bracket, the rope is led over suitable guide pulleys toa 
press fixed vertically on the working chamber ring plating. ‘I'o 
‘this préss ig fixed an-auxiliary press, with a constant pressure 
supply. When the cage is down and locked, this auxiliary 
press takes up any slack in the rope, should the gun be 
elevated. When the gun is depressed- with. the cage.in this 
position, the ram israised andsthe water displaced passes through 
a relief valve into an exhaust tank proyided with an internal 
pipe, reaching nearly to the top, and open to the exhaust, 
The tank is thus always full, and the water can flow back into 
the press, if the gun is elevated, whereupon the gun descends, 
When the projectile is rammed into the xun a door on the cage 
is opened by means of a hand lever, and the powder rolls into tne 
tray ready for ramming. 

While the gun-loading hoist cage is locked in the bottom 
position, an indicator in the turntable shows ‘‘down,” and the 
number of the gun crew working. the controlling valves must 
wait until it is unlocked, and the indicator shows ‘‘ up” before 
he places the lever to the ‘‘raise”’ position. _ Should the con- 
trolling valve be opened to pressure, however, with the cage 
locked, the water passes through the same relief valve, pre- 
viously referred to, and into the exh-ust tank ; the relief valve 
being opened by the lever worked by the man loading the cage. 

As previously pointed out, the training gear was, in this 
instance, for certain reasons, placed outside the revolving struc- 
ture, and, although the arrangement is quite satisfactory, it is, 
on the whole, not quite so simple as when the gear is placed 
inside. ‘the whole arrangement is in duplicate. 


HYDRAULIC BREECH MBCHANISM, 


Until very recently it was the custo:n with modern ordnance to 
operate the breech mechanism of all guns by hand. With the 
greater rapidity obtained in supplying ammunition and the im 
proved facilities fur laying the gun in elevation and training, the 
time occupied in operating the breech mechanism became an essen- 
tial factor in determining the rapidity of fire. This led to 
hydraulic appliances beiog fitted for operating the breech 
mechanism. ‘The piston-rod of a hydraulic press furms a rack and 
gears into a pinion, the latter in turn engaging an intermediate 
wheel, which gears into a loose pinion on the hinge pin of the arm 
carrying the breech block, The rotation of the hinge pin opens 
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and closes the breech. The control valve is placed conveniently 
on the loading arm, and the pressure pipes lead thence to an 
arrangement of swinging pipes below the gun, and from the 
latter to the press on the gun. This arrangement is necessary to 
permit the gun to recoil. One end of the pipe is attached to the 
recoiling part of the gun mountiog, and the other to the gun slide, 

In the latest method of elevating the gun by hydraulic power, 
the slide is provided with a braeket projecting downwards, an:| 
engaging with hydraulic presses. Pressure may be admitted at 
will to either press, causing a corresponding movement of the gun 
in elevation. The presses are brought into action by the gun 
layer, and are automatically controlled by a device which makes it 
impossible for either gun, when at extreme angles of depression, 
to fire into the deck of the vessel on whieh it is mounted. It 
is possible to elevate the gun by hand, and the change over from 
one system to the other is usually effected simply and readily by 
utilising the hydraulic pressure to place the hand gear out of 
action, generally by releasing a friction clutch, 


THE TRAINING OF THE GUN, 

The hydraulic training engines are of the side-by-side type, with 
three oscillating cylinders placed in each trainipg engine compart- 
ment under the working chamber. These ergines are controlled 
from the sighting stations, or alternatively by a lever in the train- 
ing-com partment. i 

The engines work together under norma! circumstances, but 
each is sufficiently powerful to rotate the mounting, even should 
the ship have a list of 10 deg. On the crank shafi is a pinion, 
gearing into a spur wheel on a vertical shaft, carrying the train- 
ing rack pinion. A brake drum is secured to the Jatter shaft 
with straps controlled by a hydraulic cylinder, and when the 
pressure is off, or falls below 400 Ib. per square inch, » spring, 
acting on the piston, puts the brake hard on, and so prevents 
rotation of the shaft. When the pressure is on, the spring is 
compressed and the brake released. The bydraulic engines can 
-be ‘disconnected, and the. mounting rotated by means of electric 
motor or hand gearing, as desired. 

There are hydraulic turret. buffers for absorbing the energy of 
rotation when the turret is trained at full speed against the per- 
manent stops. Hydraulic locking bolts stop the turret quickly at 
its honsed position, and enable the securing bolt to be quickly put 
into place. 

THe Recot Mechanism. 


The recoil cylinders are placed to the tear of the gun slide, and 
attached thereto, one on-éach sidé, below the axis of thé gta. 
They are provided with “pistons ‘and rods, with one end passing 
through a suitable gland towards the muzzle of the gun, and 
secared to the rear of the gun cradle. The other end, of the sathe 
size, passes through-the rear gland only sufficiently to protrade 
therefrom, The «pistons, formed. solid with the rods, and 
approximately midway between them, are just clear of the front 
end of the cylinders when the gun is in the tiring position. These 
two cylinders, with ‘their rods, form the recoil apparatus, and 
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abswrl) the great bulk of the recoil energy when the gun is firéd . 
Wheo the gun recoils, the piston-rod, ‘being attached to’ the 
carriage, moves with it, one rod passing into the cylinder 
whilst the other passes out, 

Tho quantity of liquid in the cylinder is constant, irrespectivé' of 
the ; vsition of the piston in the cylinder; but, as the piston moves 
to the rear, the liquid passes from one side to the other througti a 
control orifice in the piston. The orifice is rectangular, with highly 
polisied and rounded edges and is arranged to fit on a key 
securely attached in the cylinder ; but the key is formed so that, 
although it fits sideways and upwards in the orifices, it has two 
grooves at each side, of varying depth but constant width. It is 
through these grooves that the liquid is compelled to from 
one -ide of the piston™to the other when the gun recoils with a 
cons'ant velocity of flow, irrespective of the varying velocity of 
recoil of the gun. It thus depends on the varying depth of the 
grooves Whether the gun slide and all its appurtenances shall be 
subjected to injurious or normal stresses. 

‘he velocity of the gun rises ae a until it reaches the maxi- 
mum at a point from 7in, to 8in. from the commencement of the 
recoil. It then falls off gradually until the gun comes to rest. 
The velocity of the’gun, and, therefore, of the movement of the 
piston itself, is constantly varying, so that the effective area of 
recoil orifice must vary in inverse ratio in order to obtain a uni- 
form: resistance to recoil, This variation in area of the recoil 
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orifice is effectually obtained, as already described, by the adop- 
tion of the valve key. In order to keep the recoil press full of 
liquid, it is customary to have an additional supply tank to make 
up for any slight leakage. 


RUN OUT AND IN OF GUN, 

‘The two hydraulic cylinders.for the run out and in of the gun 
present a problem of some difficulty. They are placed below the 
gun and between the two girders of the gun slide, one to the front 
and the other to the rear. They are provided with a common 
hollow ram, which is secured to the gun cradle about the middle of 
its length. The cylinder to the rear is for the ‘‘ run-out,” and that 
to the front forthe ‘‘run-in.” The end of the hollow ram entering 
the run-out cylinder is fitted with a spring-loaded valve of peculiar 
design, which opens, if sufficient pressure is set up in the run-out 
cylinder to the front, but this pressure must be over the arranged 
working pressure of the system, which is in this case 10001b. per 
square inch, The valve is, therefore, set to open at about 12501b. 
[t will be seen that with the valve in the condition described, it will 
be quite possible te run the gun in or out, if pressure is admitted to 
front or rear cylinders and the other opened to exhaust. As the 
run-out cylinder is always subjected to 1000 lb. pressure with the 
gun in the firing position, so as to maintain it there, very little 
additional pressure is required to open the valve when the gun 
recoils, and so allow the water to pass from the run-out to the 
run-in cylinder, through the hollow ram. The valve has to be very 
carefully designed to meet the requirements referred to, because, 
owing to the sudden opening of the valve, the heavy spring, and 
the inertia of the water, a higher pressure than that intended may 
easily be set up. 

In the ithe of hand-operated guns, and in instances where 
electricity is employed as the motive power, the guns are run out 
into the tiring position after recoil by the agency of springs, which 
give satisfactory results, at least where lighter guns are concerned. 


HYDRAULIC PUMPING ENGINES, 

A brief reference may be made to the hydraulic generating 
plant employed on warships. This always consists of at least 
two independent pumping engines, so that one or both can be 
employed to maintain a practically uniform pressure throughout | 
the ship. The piping is usually arranged on the ring system, 
ie, @ complete ring of piping running along each longitudinal 
ammunition passage and joined transversely in the cross lobby, 
forward and aft, of the machinery and boiler-room spaces. The 
engines are generally placed one forward and one aft, and as 
near to the barbettes as possible. Owing to the limited space 
between. decks, it is arranged with its cylinders and pump barrels 
horizontal, Heavy fiy-wheels are not permissible, and the steam 
cut-off is generally late. The engine, in the absence of an accu- 
mulator, has to maintain uniform pressure, and a special type 
of governor has been devised which, in this instance, maintains 
all speeds between a minimum of three revolutions per minute 
and a maximum of 110 revolutions, while the variation in pressure 
is only about 100 lb. per square inch. The pressure, normally, is 
1000 Ib. per square inch. 

The hydraulic supply for rotating the turntables is usually in 
duplicate, and is generally arranged in the space below the revolv- 
ing structure, where walking pipes, consisting of two movable 
arms and two fixed end boxes, convey the water from the non- 
revolving part of the structure to the revolving part, one end box 
being attached to the latter and the other to the former. Suit- 
ible guides are provided to enable the swinging pipes to keep 
their correct relative positions when passing over the dead centre. 





RETROSPECTIVE AND PROSPECTIVE, 

This review of the present state of success in the machinery 
of a warship may prove the basis for, fatare advance ; but it 
will be recognised that in few departments of applied science is 
greater experience necessary, not only from a mechanical, but 
ilso from the fighting point of view, than in the design and 
manufacture of ordnance machinery. The progress cf the past 
and our present position in this branch of industry amongst the 
great manufacturing nations justifies the belief that in the future | 
wo shall maintain our supremacy, An iavestigation of the | 
development of the battleship from the ordnance standpoint has 
enabled a diagram to be prepared showing this progress. The 
curve marked A shows the actual growth of displacement in tons, 
B the advance in horse-power of propelling machinery, C the pro- 
gress in speed, D the weight of hull and armour, Ethe -weight of 
machinery, and F the weight of armament including all guns, with 
such of their protecting armour as is not attached to the ship. 

These curves have been drawn to show the mean results over a 
period of forty-seven years; in other words, they strike a mean 
path oe “‘spots” representing the particulars of the most 
important battleships of successive years, This has been accepted 
asa sitaplér method of indicating advance than by the plotting of 
a curve with the ievegulartites due to the linking up of the spots. 

It will be-seen that the displacement tonnage has doubled in the 
forty-seven years, that the indicated horse-power has quadrupled, 
while the'speed has advanced 50 per cent. This suggests higher 








In measuring the relation of ‘the weight’ of ‘hull, armour, arma- 


ment, and machinery to. the total displacement tonnage of the, 
ship the only comparativé-basis seems that of percentage, which is 
often more or.less' misleading. This is especially the:case: when 
this mode of analysis is applied in comparing particular designs of 
ships, because the amount and distribution of armament, the 
arrangement of protective material, the speed required, and the 
coal carried oft thé normal draught: may-lead--to inaccurate 
assumptions. _In this case, however, we are congerned only with 
the general trend. There are produced on the diagram three 
curves, G, H, and K, to show the percentage of (G) hull and 
armour, (H) machinery, and (K) armament,; respectively, to the 
norma! displacement tonnage of succegsive,ships smce 1840. These 
—— differ from the others, as; they are plotted to identical 
scale. 

(ln the older types of ironclads, from 1860-1870, the. weight of 
bull and armour was smaller in proportion to, the displacement 
than in the ships constructed between 1875-1890, but in the more 
recent vessels the proportion of hull and armour has been again 
reduced, This latter reduction is probably accounted for by the 
greater resistance to penetration of modern armour per unit of 
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weight, and to the adoption, in the hull generally, of material 
stronger per unit of weight. 

Of immediate interest is the fairly constant percentage of weight 
of propelling machinery to the total displacement tonnage,. not- 
withstanding that the total indicated horse-power per ton of dis- 
placement has greatly advanced. Thus, at the beginning of the 
ironelad era, the horse-power of the machinery of the Warrior's 
time was equal to about -60 inc -ated horse-power per ton. dis- 
placement, whereas the weight of machinery alone, i.¢., excluding 
coal, was about 9-5 per cent. of the displacement tonnage. In the 
time of the Royal Sovereign class, which marked a new era in war- 
ship design, the power had increased to about.-95, and the weight 
of machinery alone was 9-0 per cent. In the. King Edward VII. 
class, which again marked a new departure, the power was about 
1-14 indicated horse-power per ton, while the proportion of weight 
was about 10 per cent. of the total. 

It will thus be seen that the marine engineer, notwithstanding 
the greater demands made upon him for higher power has assisted 
the naval architect to keep the displacement tonnage of the ships 
as low as possible. “In other words, the power of the propelling 
machinery per unit of weight has increased from about 6-3 indi- 
cated horse-power in the Warrior to about 10-75 indicated horse- 

ower in the King Edward VII. class, and about 12-5 indicated 
caer at the present date. 


TaBLE V.—Showing Progress in. Power of Ordnance per Unit 
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As regards the percentage of weight of armament to the total 
displacement ‘tonnage, shown in curve K, there has been a steady 
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adyance in the gun power of.our ships, so that here especially-pro- 
gress-has-been most marked: Tots is partictlarly’ the case in 
recent years under the ordnance administration of such officers 
as Admiral Sir John Fisher, Vice-Admiral Sir William May, and 
Rear-Admirals Sir Percy Scott and J. R. Jellicoe. 

Forty-seven years ago the broadside fire of the newest: battle- 
ship was made up by four guns of 8in. calibre and fourteen of 7in. 
calibre, but the former were weapons of only 9 tons, and the latter 
of 64 tons. In the Devastation of 1871 the broadside tire was four 
12in. guns. In the Royal Sovereign, of twenty years later, it. was 
increased to four guns of 13}in. calibre, with five 6ia, guns, but. in 
the interval a great advance had been made in gan_constraction, 
so, that the power of each weapon had greatly increased. In. the 
King Edward VII. class we have as broadside fire four 12in, guns, 
two 9-2in. guns, and five 6in. guns, while in the Dreadnought the 
broadside fire is eight guns of 12in. calibre. 

As has been pointed out, however, the bore of the gun affords 
little indication of its power. The 12in. gun of to-day has double 
the muzzle energy of that of 1885. Table V. shows at a glance the 
advance in weight of twin-gun barbette: mountings within the 

t. fifteen years. Since 1900 progress has been: most marked. 

‘ifteen years ago the muzzle energy developed by two guns was 

equal to 373 foot-tons per ton of gun mounting, excluding the gun 
and shield, while to-day this energy is 533 foot-tons. 

Thus, while doubling the striking power of each gun, the 
ordnance engineer has not greatly increased the weight, and has 
simplified and improved each unit in the mechanism, to ensure 
more accurate control of the gun, a greater rate of fire, and fuller 
reliability. Beyond this there is the still more important fact 
that while encouraging improvement in material, the distinguished 
officers responsible for our naval policy have brought about a great 
advance in the percentage of hits within a given time by perfecting 
the system of fire control, and have thus added enormously to the 
influence of modern machinery upon the fighting efficiency of 
warships. 








OBITUARY. 


ORSON DESAIX MUNN. 


WE regret to have to record the death of Mr. Orson Desaix 
Munn, the survivor of the two original founders of the 
Scientific American. For an unbroken period of sixty-two 
years the above journal was the object of the earnest zeal and 
close attention of a life which, before its close, had stretched 
far beyond the allotted three-score years and ten. Mr. Munn 
was at his desk as recently as February 15th—the day pre- 
ceding the slight stroke of paralysis which, in spite of a rally 
which gave hopes of his recovery, resulted in his death in 
the evening of February 28th, in the eighty-third year of 
his age. 








AMERICAN: STEAMBOAT SPEEDS.—In 1866 the City of Boston 
made 23 miles an hour on the Sound. These speeds compare 
very well with those of the latest river and Sound steamers. The 
best speed of the Richard Peck was 21-03 miles an hour. The 
Priscilla in 1894 covered 27-6 miles at the rate of 23 miles an hour. 
in 1899 the Puritan made her best speed—22-98 miles an hour. 
The Albany in 1880 made 23-26 miles an hour, and the New York 
in 1903 made 23-21 miles. The Mary Powell in 1873 showed a 
speed of 22-54 miles per hour, and the Rhode Island that same 
year covered 21-17 miles in one hour. The new Hendrick is said 
to have made a short run at the rate of 24 miles per hour. 


THE Royal ScHoot or Mines.—The dinner of the Royal School 
of Mines, which was held under the chairmanship of- Mr: D. A. 
Louis, at the Hotel Cecil, on Tuesday evening, was remarkably 
successful, and was more numerously attended than on former 
occasions. Mr. Louis, in proposing ‘‘ Prosperity to the Royal 
School-of Mines,” dealt with-the exeellent- work that-had- been 
done by R.S.M. menin the past, and deprecated the attempts 
which were being made to relegate an institution which could show 
such a record to some hole-and-corner place in a big jumble of 
institutions—the London-Charlottenberg—which had. nothing in 
common with it, excellent though they were in their way. 
Mr. McKenna replied in a very happy speech; He re- 
called a memorial from past students of the Royal School: of 
Mines to a departmental committee which inquired into the 
formation of the new-technological college. . There- were three 
requests put forward by the memorialists. They were—‘‘(1) That 
the title be retained as ‘The Royal School of Mines.’ (2) That the 
diploma of ‘Associate of the Royal School of Mines’. be 
retained as heretofore. (3) That the school, even though it may be 
affiliated to some centralinstitution, be preserved asaseparate entity 
as regards mining and metallurgical training with its own special 
staff and organisation.” He then read a raph from a draft 
of a charter, which he hoped hereafter they might have issued. ‘It 
was as follows :—‘‘ One of the departments of instruction of the 
new institution shall provide specialised courses in mining amd 
metallurgy, and that department shall be called and known by the 
name of ‘The Royal School of Mines.’ and the governing body 
shall award the diploma of ‘ Associate of the Royal School of 
Mines’ to any student who completes such courses to the satis- 
faction of the governing body.” ‘The individuality and history 
of the R.S.M. would be preserved, and the school would not be 
sacrificed in what the chairman had called a jumble. 


INSURANCE OF ENGINES AND BOILERS.—Ata recent meeting of 
the shareholders of the British Engine, Boiler, and Electrical 
Insurance Company, held at Manchester, the Chairman, Mr. I - 
ridge, congratulated the shareholders on the fact that, while there 
had been some very serious explosions during the year 1906, none 
had occurred among the boilers insured by their company, He 
said that some remarks by the Commissioners holding an inquiry 
into one of the most disastrous of the explosions had caused con- 
siderable uneasiness among boiler owners, as they seemed to 
imply that inspection such as was undertaken by the regular 
boiler insurance companies would not protect the owners, but the 
true explanation of the matter seems to have been that, in the 
opinion of the Commissioners, it was not sufficient to. rely solely 
on these inspections—the owners must also see to it that the 
boilers are properly attended to while they are at work. The 
British Company assists its clients in this direction, for over and 
above the annual thorough examination.required for each boiler 
under the Factory Act, it makes periodical inspections at frequent 
intervals while the boiler is at work, and in this way keeps a 
check not only upon the accuracy and efficiency of safe- 
guards, but also upon the competency of boiler attendants, a 
matter of prime importance to the owner, in view of the responsi- 
bility imposed by the Act referred to.. Although the same system 
of periodical inspection is applied to engines and to electrical 
machinery ; nevertheless the heaviest claim the company had to 
meet during 1906 was in connection with the breakdown of a pair 
of engines whereby unfortunately two lives were lost. The engines 


| were of ample strength, and in good condition, and they were 


even furnished with an arrangement for knocking the valve out. of 
gear in case of a “runaway.” This notwithstanding, some portion 
of the mechanism must have failed, for the engines raced until the 
fly-wheel burst, when the engine-house was wrecked, and the loss 
of life must be considered small in the circumstances, 
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PROPOSED WIGAN-BLACKPOOL DIRECT 
RAILWAY. 


For some time past there has been an agitation in favour 
of the constructicn of a new line of railway, which would, 


amongst other things, reduce the distance between Blackpool | 
| Sirn,—The disturbing elements due to screw propellers acting cn 


and Southport. These two Lancashire seaside towns are 


oply some 12 miles apart as the crow flies, yet the —— 
The | 
reason for this is, of course, the interposition of the river | more or less enclosing it, as in the case of single-screw vessels ; or 


We have from time to time referred to this scheme, | 


railway journey between them is actually 34 miles. 


Ribble. 
but during the last week an address on the subject was given 
before the Blackpool Traders’ Association by Mr. Samuel 


Hardman, which contains more definite data as to the | 


proposal than has hitherto been available, and in the present 
article it is intended to describe the general features of the 
line which it is now sought to build. 

A glance at the accompanying map will show the route 
which it is propcsed that the new linc—shown full black— 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oprnions of our 
correspondents. ) 


THE INFLUENCE OF SCREW PROPELLERS ON THE HELM. 


the rudder are the well-recognited “paddling” action and the 
effect of the streams of water that may bo driven past the rudder, 


driven near and past the rudder in two streams, as in twin-screw 
vessels. ‘Jn cases of multiple screws the conditions will be com- 
bined. These streams may be opposed to the motion of the ship, 
whether ahead or astern, and with twin or multiple screws the 
propellers may be producing streams in opposite directions, and 
the ship may be at rest or in motion ahead or astern, 

In considering propeller questions it is usual’ to assume that a 


| more or less cylindrical body of water of a diameter equal to 


that of the screw, and opposed in ditection to the actual or in- 
tended mution of the chip is set in motion, but this is a very rough 
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PROPOSED WIGAN-BLACKPOOL RAILWAY 


shall take, if it is definitely decided upon, and providing 
powers to construct it can be obtained. It will be seen that 
it will mean far more than the mere bringing of Southport 
and Blackpool nearer together, for the line is to start from 
Wigan, and to be taken almost in a direct line to Blackpool. 
What this would mean may be appreciated by an examina- 
tion of the following table, which sets out the shortest exist- 
ing distances by rail between various places and the estimated 
distances by the new route. 





Proposed 


Existing 
line 


routes. Bening. 


Shortest distance between 





Wigan and Blackpool 
” tham.. .. 
Southport and Blackpool 
L 


” ytham .. 
Liverpool and Blackpool 
Lytham 


” y’ *: 
Manchester and Blackpool 
Ormekirk - ~ 

> and Lytham .. 





With the exception of the distance between Manchester and 
Blackpool, the saving in mileage shown in each case is con- 
siderable, and as one of the additional advantages as far as 
Blackpool is concerned, it is claimed that the goods traffic 
from the South would be expedited by twenty-four hours, and 
that goods from London, for example, would arrive sixteen 
hours after despatch. 

It is proposed to make the railway a first-class double line, 
suitable for high-speed traffic. The length is to be 27 miles. 
Except at the termini, the sharpest curve is of 1 mile radius. 
The steepest gradients are at the rate of 30ft. in the mile— 
1in 176. The intention is to connect at Wigan with the 
existing terminus of the Great Central Railway, and to finish 
at the high side of Blackpool on the Hill. Provision has been 
made for six intermediate stations, and connections with 
three railways crossed en route are proposed, these being the 
lines between Preston and Liverpool, Preston and Southport, 
and Preston and Lytham. There is to be one ordinary 
tunnel near Wigan, and under the Ribble the line is to be 
taken in cast iron tubes. Each of these are to be circular 
and 16ft. internal diameter. For at least one mile the tubes 
are to be constructed by means of Greathead shields. For 
rather more than another mile the tubes may possibly be 
built in in a trench excavated and afterwards filled in. The 
greater part of the length of rather over two miles of these 
tunnels lies in boulder clay, the remainder being in shelly 
gravel and estuary silt. 

The estimated cost of the line, including rolling stock and 
equipment, is £1,800,000, or £66,666 per mile. It is further 
estimated that the receipts from traffic would amount to an 
average of £170 per mile per week. This would work out to 
£238,680 per annum, and allowing the working expenses to 
be 60 per cent. of the income, would represent a return of 
5 per cent. on the capital. 

So much for the railway itself. The scheme, however, 
does not entirely end with it. One of the proposed future 


developments is the construction of anew port at Crossens on | 


the estuary of the Ribble, and to train the Boghole channel or 
South channel of the river up to the port. At this point the 
drainage from Martin Mere, or the flow from over sixty 
square miles of land, falls into the sea. It is claimed that 
the spot chosen forms an ideal site for a port. From it it is 
suggested that lines of steamers might be run to Scotland, 
Ireland, and the Isle of Man. 








assumption, and only partly true in vessels with exceedingly fine 
lines about the stern. In vessels of ordinary mercantile type 
the stream lines of the stern interfere considerably with these 
conditions. 

Among these many influences it is obvious that such a combina- 
tion may occur as to puta ship completely off her helm. Let us take 
the simple case first of an ordinary single-screw steamer under way 
with a right-handed screw. When going ahead the screw, viewed 
from aft, will be running clockwise in direction, and the ‘‘ pad- 
dling ” action will, by reason of the reaction of the blades meeting 
the deeper strata of water, push the vessel's stern to starboard and 
her head to port. This is easily remedied in every-day practice by 
carrying a little port helm, and very little suffices. 

Let us take now the case of an impending collision with the 
helm hard a port, engines stopped and then put full speed astern. 
With full way on the vessel she will go to starboard. When the 
way is reduced to an amount which may differ according to many 
circumstances the helm will be out of action, and, as if the vessel 
were stationary, by reason of the streams around the vessel’s stern 
and those about the propeller neutralising each other. When the 
way is still farther reduced the propeller drawing the water 
forward past the rudder reverses the action of the helm, although 
the vessel is still goicg well ahead. 

This last condition is no fancy picture, but was the result of 
tests made on thethigh seas many years ago, but for obvious 
reasons not reported. 

Professor Osborne Reynolds, I think, was the first to call atten- 
tion to these phenomena, but the matter did not receive the cun- 
sideration that it deserved among those mainly concerned, namely, 
sea-going folk. Many collisions are thought to have been due to 
this unrecognised fact of vessels going off their helm thus. 

With twin-screw vessels the paddling action is more decided, as 
two screws are running instead of one, and for a given power the 
draught of water is usually less for vessels of medium size. When 
going ahead paddling action is neutralised by the screws running 
in opposite directions, but when running so as to turn the vessel, 
say, on a port helm, the conditions will be as follows:—It is 
assumed that the vessel is fitted with propellers running outwards 
when going ahead and viewed from abaft. Port engine will be 
running anti-clockwise and ahead. Starboard engine the same 
way and astern, so that both screws are pushing the vessel’s stern 
to port, and her head to starboard. As a vessel with one engise 
running ahead and one astern always has some headway by reason 
of the increased action of a screw going ahead, it will be seen 
that the helm is assisted by the screws. 

Again, suppose that it is wished to turn a vessel going astern on 
a port helm. The port propeller will be going full speed astern in 
a clockwise direction and the starboard propeller at half speed ahead, 
also clockwise. As the vessel has stern way on hcr, the port helm 
will send her stern to starboard and thus is assistel by the com- 
bined paddling action of the two screws. Itis obvions that with in- 
running screws the paddling action is opposed to the action of the 
helm, and it is strange that such should be the method in use in 
many ships in the Navy. The relatively smali diameter and deep 
immersion as compared with average trading steamers reduces the 

nfluence but does not abolish it, and anything that introduces 
uncertainty in the action of the helm is to be avoided. An 
observant and careful man will acquaint himself with the ways and 
tricks of a vessel, but a newcomer will be always at a disadvantage. 
A very embarrassing set of conditions may occur with a twin or 
multiple-screwed vessel in shallow water, and this is where safe 
handiing of the ship is most necessary. These are when the vessel 
has very little way on her and propellers are running in opposite 
directions, here a vortex cso generated with a more or less 
vertical axis, and the rudder involved in a set of currents, which it 
is impossible to foretell. 

These peculiarities in the relations between screws and rudders 
are fairly well known by tugmen and masters of small craft, be- 
cause, being small, the helm can be felt. With large craft, where 
steam steering gear is all but universal, the effect of the helm can 
only be perceived later, and by the movement of the ship's head 
when time has been lost, and perhaps the vessel’s head is paying 
off in the wrong direction. Helm trials of a comprehensive sort 
would seem to be much needed, and extending further than the 


! time occupied in turning two circles, one to port and one to star- 





board. Bad conditions of speed in amount and direction when 
combined with certain positions of the helm, should be recorded 
for use of those incommand. In making these remarks nothj 
is further from intention than anything reflecting on the <kill & 
behaviour of those in charge of the navigation of our mercantile 
marine, who in times of the greatest difficulty and the worst 
weather show a resourcefulness that is to be envied and admired 

If anything can be done to help them in their perilous and 
arduous work it should be looked into, One suggestion | might 
make is the advisability of so constructing steam steering gear 
that a small amount of the efforc required to move the helm be 
communicated to the hand wheel. This should present no great 
mechanical difficulty, and could be effected by differential geari 
Then among the many conditions of speed, ahead or astern, with 
propellers ahead, astern, or reversed in action, the condition of 
the helm would be instantly known, whether active, neutral, of 
reversed in action—that is, having the effect of stern he! and 
the ship be all the same going ahead. 


March 26th. Triv: cx, 


LOCOMOTIVE ECONOMY. 


Sir,—In discussing the best means of getting locomotives o{ high 
economy, it is mere waste of paper to quote individual perform. 
ances of locomotives. To obtain results of practical value as to the 
comparative economies of different types, exhaustive and nu:erous 
tests under running conditions must be made. It is regrettable 
that the average British locomotive superintendent seems to lack 
both the scientific attainments and the doggedness required to 
carry out such experiments, and that in the few cases where 
valuable experiments are carried out the records are not allowed to 
see the light of day iu the technical Press. The elaborate investi. 
gations m:de on the efficiency of compounds on the Northern Rail- 
way of France and on the effects of superheating on the Prussian 
State Railways have also no parallel in this country. 

Four-cylinder simple engines are no novelty in this country ; 
they have been tried on the London and North-Western Railway, 
on the Scotch railways, on the London and South-Western {tail- 
way ; the Great Western Railway is now repeating the experi. 
ments, and probably the smaller fry will follow suit, and waste 
more of the shareholders’ money in going over ancient history, and 
in patenting patents which are no patents, and which will never be 
adopted, except on the railway of which the patentee happens to 
be the locomotive superintendent. 

A brief résumé of the general lines on which an economical design 
of locomotive should be sought may interest some of your 
readers, and may provoke some further discussion of this absorb. 
ingly interesting subject. 

he design of an economical locomotive must. be considered from 
three points of view :—(1) Capital cost; (2) fuel and water 
economy ; (3) repairs. Capital cost is comparatively unimportant, 
the charges it gives rise to being interest at a rate about equal to 
the rate of interest on the debenture stock of the company, and 
an allowance about equal to the above to provide for ultimate 
complete renewal, a locomotive being a machine which sooner or 
later must be renewed ix toto, Repairs fall under two main heads 
—(a) boiler ; (+) frames, wheels, and machinery. Of these two 
the boiler repairs predominate, and, generally speaking, if the 
boiler repair costs are low the total repair costs will below. Fuel 
and water economy are of paramount importance. In design, 
high fuel economy and low boiler repairs should therefore be 
mainly sought for. Low boiler repairs are obtainable by (1) low 
rating of boiler permitting a comparatively low rate of combustion 
9 square foot of grate ; (2) good water; (3) lowest permissible 
iler pressure. Professor Goss has shown the very slight increase 
in economy obtainable by increasing the steam pressure from 
160 lb. per square inch to over 200 Ib. per square inch, Provided, 
therefore, that the necessary tractive effort can be obtained by 
other means, the ideal locomotive will have a moderate boiler 
pressure ; it will also have a large heating surface, the end of the 
boiler nearest the smoke-box being separated by a diaphragm 
from the rest of the boiler, thus forming a feed-heater and allow- 
ing the gases to pass to the smoke-box at a low temperature, the 
water spaces both round the fire-box and between the tubes will 
be large, as this will permit of easy cleaning and consequent lessen- 
ing of repairs. 

Proceeding to discuss the economy of the engine itself, the path 
of progress is a narrow one. An obvious means of economy is tu 
utilise the heat of the exhaust steam, but condensation of the 
exhaust is a practical impossibility, and at best about 20 per cent. 
of the exhaust steam will suffice to heat the feed-water to boiling 
point, but even this theoretical use is negatived by the varying 
quantity of water in the tanks making it impossible to turn a por- 
tion of the exbaust directly into them, and also by the necessity 
of using a feed pump if very hot water is to be fed to the boiler. 
The only other means of effecting economy is by reducing (1) the 
pressure of release in the cylinder; (2) cylinder condensation. 
Cylinder condensation may be removed by reducing the tempera- 
ture range in the cylinder, ¢.¢e., by compounding, but, as has been 
pointed out over and over again in your columns, compounding 
necestitates a high boiler pressure, and is only economical within 
a limited range of speed and horse-power, within which the work 
is approximately evenly divided between the high-pressure and 
low-pressure cylinders. Superheat is the other possible method of 
reducing the cylinder condensation. The use of superheated steam 
on locomotives has been retarded by mechanical difficulties, and by 
lubrication difficulties, but these difficulties have been overcome, 
and the path of progress seems clear. The initial condensation, 
which is the principal source of loss in a locomotive engice, being 
a function of the area of the cylinder walls and of the range of 
pressure in the cylinder, surely then the designer of a four-cylinder 
superheated steam locomotive is flying in the face of both theory 
and practice, and much more so the designer of a four-cylinder 
saturated steam locomotive. If a multi-cylinder locomotive is 
necessary for purposes of tractive effort, those cylinders should te 
used as a maximum with highly superheated steam. 


March 17th. IRISHMAN, 


SOUTH AFRICAN LABOUR. 


Sir,—I have read with great interest the very sensible article 
on ‘‘South Africa and British Manufactures” in your issue of 
March 22nd, but I would beg to draw your attention to one state- 
ment, which requires correction, as it is a point which seems tv 
have been little understood in this country. 

You assume that if 56,000 Chinese coolies are repatriated, it 
would only be necessary to provide 56,000 natives to replace them, 
but I would point out that the Chinese coolie comes on a three 
years’ contract, whereas the native only works for about six months 
in every two years. Therefore, to replace the 56,C00 coolies you 
would require to open a source of supply capable of providing 
not 56,000, but at least 168,000 natives. 

In brief, experience has shown that to equal the permanent 
supply of, say, 60,000 coolies, at least three times that number of 
natives must be available. 

March 25th. F.S. 








An important railway project for laying down and 
working a line of railway between Moscow and Reval, the port in 
the Baltic Province of Esthonia, is now being considered by the 
Ministry of Ways of Communication The projected railway 
would shorten considerably the distance by rail between the old 
capital of the Russian Empire and the Baltic coastline ; it would 
be 562 miles in Jength, and the cost of its construction would be 
£4,735,000, according to the estimates. The railway would run 
through the Governments of Moscow, Tver, Novgorod, Pskov, St, 
Petersburg, Liveland, and Esthonia, 
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PETROL MOTOR OMNIBUSES.* 
By W. Worsy Beaumont, Member, of London. 
(Continued from page 299.) 

Kagines.—The petrol engines now used are all of the four- 
cylinder vertical y Lng A few of the two*cylinder horizontal 
engines are in use, but they must be considered obsolete in type, 
and their makers now show preference for the vertical type. It 
must, however, be remembered that a number of omnibuses with 
horizontal engines, some of them in London, have been ia use a 
considerable time with very satisfactory records. The vertical 
engine may be more conveniently placed in the frame of the under- 
carriage than the iurizontal type, and it permits the most con- 
venient arrangement of the other machinery parts. The longi- 
tudinal position of the engine shaft involves an undesirable right 
angle change of direction of drive with present designs of omni- 
bus, but with most of them little trouble can be attributed to this 
cause. So far asthe general design of the modern engines is con- 
cerned, fitness for their purpose very largely dep<nds upon quality 
of material and soundness of work, and upon the readiness with 
which the active working and wearing parts can be removed and 
replaced. It is farther necessary that the engines should be very 
substantialiy constructed or stiffly built to withstand the repeated 





fluctuations of speed and load. Bearings and all rubbing or work- | 


ing surfaces must be everywhere of more ample dimensions than 
those commonjy employed for motor car engines, and the crank 
shaft and connecting-rods require to be of very strong form, 





Fig. 4 


though the weight must be kept down to the minimum. Difference 
of general design of the engines is now principally confined to the 
grouping of the cylinders and to the difference of form of the 
crank shaft and the crank chamber which the use of cylinders, 
cast in pairs or separately cast, calls for. 

The system of valve cperation alsg considerably influences 
general design. Experience again shows that the successful run- 
ning of the engines is largely determined by the type and arrange- 
ment of the important auxiliary parts used in connection with the 
carburetter and petrol supply, and with the water cooling lubrica- 
tion and iznition systems. It is in the design and arrangement of 
these parts that the greatest difference of practice is to be ob: erved, 
and to which the greatest interest attaches. 

Carluretters.—As primarily affecting the power developed by the 
engine, some reference will first be made to the form of the 
carburetter coramonly used, 

Fig. 4 shows the form employed with the large number of 
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engines now in use with omnibuses of the Milnes-Daimler, and the 
Straker-Squire, or Bussing types. Air entering the jacket E at D, 
and warmed by contact with that part of the hot engine exhaust 
pipe F within KE, passes through the connecting pipe G to the 
carburetting chamber C. . Unwarmed air may be admitted at H 
varying in quantity according to the set opening of the disc 
shutter H. Petrol is supplied at A to the box B, and is there 
maintained at a constant pight and about level with the top of 
the nipple C. Under the influence of suction from the engine, a 
jet or spray of petrol issues from the nipple, and mingling with 
the air passes by way of the throttle valve J and inlet pipe M, to 
the inlet valves, and so to the engine cylinders. 

By restrict on of the passage way at the position at the top of 
tie jet C, the rate of air-flow at that point is increased, and greater 
suction or ejector effect occurs. The velocity of flow, when the 
throttle valve J is open, is high, and at C may reach 6500ft. per 
minute, At the high rate of flow of air through the carburetter a 
very fine air-petrol mist is produced, and at the low speeds of flow 
corresponding to low speeds of revolution of the engine, a suffi- 
ciently rich mixture is obtained to permit steady running of the 
engine. If difficulty is sometimes experienced in starting the 
engine, carburation of the air may be assisted by a a little 
petrol through the cock L at the top of the inlet pipe. The float 
chan ber B is not shown in section, but it is of the commonly-used 
form, with flort and small pivoted levers to regulate the opening 
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of the central needle valve and the rate of flow of petrol past it, in 
order to maintain the constant level. Hinged bolts K are used to 
connect J and the intermediate p‘ece to These parts may be 
quickly removed to expose the nipple C when carburetter troubles 
oceur, This carburetter is of fn form, and equalisation of the 
quality uf the mixture supplied to the engine at varying rates is 
not attempted. 

With the carburetters used with some recent dez:gns of omnibus 
an auxiliary air-supply is arranged, either controlled by the engine 
speed governor or by variation of suction at different engine 
speeds, A device for averaging the pressure in induction pipe, jet 
chamber, and float chamber, is also being used. 

Among the most frequently recurring causes of stoppage of the 
engine is interruption of the petrol supply, due to a variety of 
causes. When the supply to the carburetter is by gravity or 
difference of level of the tank and carburetter, failure of supply is 
generally due to either insufficient head or difference of level, or 











Large cooling surface is obtained by the honeycomb construction, 
but it is very questionable whether so large a proportion of that 
surface is as effective as is the surface in a well-constructed air- 
cooled tubular radiator. Moreover, after a short pericd of use, 
especiaily in some districts, slight incrustation of the interior sur- 
face by deposit from the water sot only reduces the efficiency of the 
cooling surfaces, but in the honeycomb form this incrustation is 
difficult of removal. This defect is aggiavated when oily deposit 
from a circulating pump occurs. 

As an example of the use of the thermo-syphon ornatural system 
of circulation of the cooling water by temperature difference, refer 
ence may be made to the Scott-Stirling omnibuses, The cold- 
water supply pipe from the bottom of the lower part of the radiator 
to the lower part of the —— jackets, and the heated water 
from the top of the jackets returns by separate pipes to the 
upper part of the radiator. A belt-driven fan behind the radiator 
is used to maintain a flow of air through it to increase the cooling 
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to choking of the pipe, and sometimes breakage of the pipe at the 
unions occurs, 
depends upon maintenance of pressure in the petrol tank, it is 
also necessary to keep all joints in the pressure and feed pipes and 


effect. With some engines the fly-wheel arms are formed as fan 


When, however, the supply to the carburetter | blades, and a fan behind the radiator can then be dispensed with, if 


the engine bonnet and undersheathing are made reasonably air-tight. 
Ignition.—Magneto-electric systems of ignition are most fre- 


at the tank air-tight, and to ensure that the non-return valve at | quently employed with the engines, and of the low-tension more 


the engine end of the pressure pipe is in proper order. The | often than the high-tension type 


The accumulator and induction 


possible causes of interruption of supply are thus somewhat more | coil high-tension system is occasionally used, sometimes as the 


numerous when the pressure system, it.stead of the gravity system, 
is adopted. With the former system the supply tank may be 


carried at a distance from the engine at a lower level and ina | order. 


main system of ignition, and in a few instances as a supplementary 
or secondary set to be used when the magneto system is out of 
With the low-tension magneto system the insulated stems 


convenient position for filling, generally under the frame at the of the igniters on the engine cylinders are always electrically von- 


rear of the vebicle. 
tank with the gravity system, namely, under the er’s seat, is 
convenient enough for filling, and the connection to the carburetter 
is short. 


As a rule, however, the usual —_— of the nected, either by a collector bar and single lead or by separate 
riv 


leads to the magneto generator. 
Fig. 5 shows the design of igniter used for several years with the 
Mulnes-Daimler engines, and it is representative of those used by 


Water-coolers.—Nearly all motor omnibus engines are provided | other makers. The fixed insulated stem is shown at A, and the 
with a pump of some kind for rapid circulation of the cooling ' moving contact stem at B, both projecting into the cylinder,com- 
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water through the cylinder jackets and the radiator water cooler. 
It is not, however, now a necessity, and the circulating pump 
should be discarded—first, because it is a working part which can 
be dispensed with ; secondly, because its use g 


bustion chamber. The striker rod C is normally in the position 
shown, and the upper headed end, by contact with the outer arm of 


| the moving stem B, forcibly prevents the inner arm from making 


ually destroys | 


the effectiveness of the cooler, by coating, and even choking, the | 


cooler tubes with the oil and grease which has to be used to lubri- 
cate the pump ; and, thirdly, because a pump almost of necessity 


introduces a leakage point, and magnetos are injured by water. | 


Moreover, it is always desirable to have a head of water above the 
top of the cylinders. The radiator water coolers are either of 


contact with the innerend of A. Onagear-driven cam shaft withia 
the engine crank chamber are stepped cams, which give movement 
at the required moments to the striker-rods C. Shortly before igni- 
tion is to take place, the cam slightly lifts the rods C through an 
intermediate pusher-rod, not shown, but immediately below C, and 


| the light spring D may then rotate the stem B, through the small 


cellular construction or the exterior surface of -gilled tubes forms | 


the air-cooled surface. Although the best made cellular or honey- 
comb types of radiator have resisted vibration extremely well, they 
are difficult to repair when they become leaky, and in this respect 
they compare unfavourably with the gilled tube radiator. 


arc necessary to permit c ntact of the inner ar on B and the end 
of the stem A.- Thestepped part of the cam then passes the foot of 
the pusher-rod, and allows the rod C to drop sharply under the 
influence of spring E. The momentary completion of circuit is thus 
followed by a quick break and arcing, or sparking across the igniter 
stem ends at A and B, 
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The timing of ignition with the form of igniter described is usually 
fixed as to period, with no adjustment to suit high or low engine 
speeds, The proper use of ignition timing gear is to be encouraged, 
but it is at present difficult to ensure correct regulation of ignition 
by the driver, and some makers continue to fix the period of ignition 
permanently, 

High-tension magneto generators are becoming more frequently 
used, but they, almost without exception, require more mechanical 
improvement than the low-tension type. They may be looked 
upon as taking the place of accumulators as a source of current, 
and they are sometimes the equivalent of accumulators, induction 
coil, condenser, contact maker or breaker, and high-tension 
current distributor. With high-tension magneto ignition, spark- 
ing plugs, very similar to those used with the accumulator and 
induction coil system, are used, and provision is generally made 
for adjustment of the period of ignition. Magnetos, although 
small, are subject to working pressures in their bearings which are 
not always small, but these bearings and journals are nearly all 
made of dimensions that suggest toy-shop origin rather than a full 
appreciation of their intended use, where they will be called 
upon to do continuous work very far removed from play and 
ought to be in good condition at the end of a year, after making 
about a million revolutions per day. 

Lubrication.—Until recently lubricators of various foims have 
been used, from which a variable quantity of cil was allowed to 
gravitate through small-bore pipes to the different points of the 
engine to be lubricated. Small hand-worked oil pumps were also 
provided to allow the driver to add readily to the quantity of oil 
in the crank chambers, when there was reason to believe the quan- 
tity already there to be insufficient. These sight-feed lubricators 
with numerous drip tubes and adjustment screws have been largely 
dispensed with, and in many omnibuses only two or three drip 
tubes have been retained or found desirable. 

As far as possible, lubrication of the parts of a motor omnibus, 
or indeed any motor vehicle, should he automatic and continuous, 
and much may be said in favour of the forced lubrication system 
now being gradually adopted. This method of lubrication has 
been in use with the De Dion and Maudslay omnibuses for some 
time, and has been successfully used for many years with the 
Belliss and Morcom types of high-speed steam engines, for which 
purpose it was originally devised and used by the late Mr. 
Morcom. By this means copious lubrication of all actively work- 
ing parts may be ensured, without necessarily repeating the effect 
of over lubrication by the gravity and splash bath methods. 

nlet and exhaust valves—Without unduly prolonging the 
reference to engine details, it may be pointed out that an interest- 
ing difference of construction of the Straker-Squire and Milnes- 
Daimler engines lies in the methods of operating the inlet and 
exhaust valves, In the Straker-Squire engine a vertical skew-gear 
driven shaft gives motion through similar gear to a longitudinally 
arranged hvrizontal cam shaft above the cylinders. Valve-operat- 
ing levers, pivoted at the sides of the trough within which the cam 
shaft works, give downward and opening mov-ments to the 
upwardly projecting valve stems of the inlet and exhaust valves 
arranged at opposite sides of the cylinders. This is a method less 
frequently sis gent that in the Milnes-Daimler engine. Here 
spur-gear drivencam shafts within the crank chamber are separately 
used for operation of the inlet and exhaust valves, arranged at 
the opposite sides of the cylinders. The inlet cam shaft on the 
right-hand side of the engine also carries the cams for operation of 
the igniters, described with reference to Fig. 5. Both these 
engines have four-throw, three-bea:ing crank shafts, and cylinders 
cast in pairs, but several types of engines in use have four-throw, 
five-bearing shafts, and separately cast cylinders. 

Objection may sometimes be raised to the depressed seating 
given to the valves, especially the exhaust valves of some engines. 
The cylinder dimensions of the 20 to 24 horse-power engines shown 
are 4iin. bore (105 mm.) and 5dhin. stroke (130 mm.), but larger 
engines of 28 horse-power are now used, having cylinder dimen- 
sions of 4,5,in. bore (110 mm.) and 54in. stroke (140 mm.). The 
normal speed of revolution is about 900 revolutions per minute. 

Friction clutches. —With four of the representative types of under 
carriage illustrated, leather-faced cone friction clutches are used, 
and they continue to be the type most largely employed for trans- 
mission of the power from the engine to the driving gear. They 





either take the form of that shown in Figs. 6 and 7, or they may 
be of reversed form commonly known as the internal spring pressure 
balanced type with the directions of movement for engaging or 
disengaging the opposite of those required with the type illustrated. 
These two forms equally possess advantages and disadvantages, and 
there is little reason to adopt one in preference to the other. The 
clutch cone as shown by Figs. 6 and 7 may be removed with little 
disturbance of other parts. Provision for easy removal of the 
clutch is always necessary. 

Clutches constructed entirely of metal and running in oil have 
been used with very few types of omnibus. That used with the 
De Dion et Bouton omnibuses is shown in sect‘on by Fig. 8. It is 
of the single disc type with two pairs of friction faces ; and it 
will be seen that the effort of spring engagement is balanced or 
self-contained. Multiple disc clutches have been used on some 
motor omnibuses, and are being used on some that will be ere long 
running in London and elsewhere. They are all made on the 
principle of the Wesion clutch, in which the pressure on one pair 
of surfaces is brovght to bear on any number of such pairs, thus 
making a given pressure effective over any multiple of pairs of 
surfaces. Some of these clutches have been used with grooves on 
the one face and ridges on the other fitting in the grooves as 
described by Professor Hele-Shaw before this Institution, but 
nearly all are now being made with flat steel annular discs. 

Change-speed gear.—The forms of change-speed gear employed 
are all similar in that the engagement of pairs of toothed wheels 
is effected by axial sliding or by side meshing them. Except for 
this general similarity they differ in innumerable details as to 
arrangement, number of wheels, type of bearings, operating gear, 
form of box, and materials of construction. It may be at once 
admitted that to deal adequately with the details of these trans- 
mission gears a separate paper is required. 

Aninteresting form of gear and one that is largely used is that 
shown by Figs.6 and7. The wheels shown provide for five 
speeds, four of which are for forward running. Attention may be 
directed to the form of the short stiff shafts D and E, the types of 
ball bearings, and the form and method of securing the gear 
wheels to their centres. Those who are not familiar with motor 
vehicle construction will no doubt particularly notice the extreme 
ightness of the cast iron gear box, and, indeed, the small dimen- 


sions of all parts.. Judgment can only be pronounced as to the 
sufficiency of these dimensions after careful consideration of the 
nature of the materials employed and the stresses to be resisted. 


(To be continued.) 








A RECORDING CALORIMETER FOR 
EXPLOSIONS.* 
By Bertram Hopkinson, Professor of Mechanism and Applied 
Mechanics in the University of Cambridge. 
THE determination of the rate of loss of heat to the walls of a 
vessel after an explosion within it is a matter of considerable 
scientific interest and of practical importance Hitherto such 
determinations, if we except the recent work of Dugali Clerk on 
the loss of heat in the gas engine cylinder, have been based upon a 
study of the fall of pressure during the cooling of the gases after 
the explosion. From the pressure the mean temperature can be 
deduced, and thence, if the specific heat is known, can be found 
the rate of heat loss at any moment. Such a calculation is, how- 
ever, obviously unsatisfactory, because the only available values of 
the specific heat of gases at temperatures above 1500 deg. are 
based upon explosion experiments, and involve doubtful assump- 
tions as to the amount of loss before combustion is complete. 
Some means of readily determining the loss of heat at any instant 
witbout any knowledge of specific heat is therefore essential, both 
for finding the law of cooling of hot gases confined in a closed 
vessel and for placing on a satisfactory basis the specific heat values 
obtained from explosion experiments. I have devised a simple 
means of doing this which appears to be capable of considerable 
accuracy. It consists essentially in lining the explosion vessel as 
completely as possible with a continuous piece of copper strip, and 
recording the rise of resistance of the copper strip during the pro- 



































































































































Fig. 1 


gress of the explosion and the subsequent cooling. Knowing the 
temperature of the copper and its capacity for heat, the heat that 
has flowed into it from the gas may be calculated from the resist- 
ance, certain corrections being applied for the heat which the 
copper has lost to the insulating backing. 

Up to the present I have only used the apparatus for the investi- 
gation of the loss of heat after an explosion of coal gas and air, but 
it might, I think, be applicable, with certain modifications, to 
finding the heat loss during and after the combustion of solid 
explosives. 

The explosion vessel is shown in section in Fig. 1. It consists of 
a cast iron cylinder Ift. in diameter and Ift. in length on to which 
are bolted two end plates. The cylinder was first compl stely lined 
with wood Hin. thick, and the end plates covered with pieces of 
cork. Thirty-nine turns of copper strip of the quality used for 
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Fig. 2 


electric lighting purposes, and of a high degree of purity, were 
then wound on the inside of the curved portion, a clearance of 


about -/,in. beng left between successive turns. The strip was 
fin. wide by Ain. thick. The ends of this piece of strip were 
brought to terminals outside the vessel. The end plates were 
similarly covered with parallel pieces of copper strip of the same 
dimensions, he ends being brazed to connecting pieces. The 
strips on the ends were electrically connected outside the vessel to 
the strip in the cylindrical part. The whole when put together 





* From a paper communicated to the Royal Society by Professor H. L. 
Callendar, F.R.S. Received December 13th, 1906; read January 3lst, 
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formed an explosion vessel having a capacity of about 0-684 cubic 
feet, which—except for the uncovered portions on the ends where 
the cocks, &c., came through—was completely lined with an elec- 
trically continuous length of copper Soee an approximately 
uniform section of ;4,th of a square inch. For recording the 
pressure I used an optical indicator, consisting of an iron piston 
which was forced by the pressure against a piece of straight spring 
held at the ends, The displacement of the spring tilted a mirror 
about a fulcrum, and the mirror cast an image of a fine hole illu- 
mipnated by an arc lamp on to a photographic film carried on a 
revolving drum. ‘This indi¢ator was repeatedly calibrated by dead 
weights, and I think its readings are to be trusted to within 1 per 
cent. of the maximum reached, The mixture was fired by an 
electric spark at the centre of the vessel, and it was at atmospheric 
pressure and temperature before firing. 

For recording the temperature of the strip, it was connected as 
shown in Fig. 2. Gisa D’Arsonval galvanometer having a stiff 
suspension and a periodic time of about ,';th of a second. Its 
resistance is 3-2 ohms. It is placed in series with the copper strip 
and with a resistance R of about } of an ohm. A constant 
current of about 8 amperes is maintained in the strip by means of 
the battery B,—fifty st: rage cells—and the bank of lamps L. A 
constant current of about 44 amperes is maintained in the resist- 
ance R by means of the battery B,—six storage cells—and an 
external resistance R,, the current being in such a direction that 
the electromotive force at the terminals of R opposes that at the 
terminals of the strip. The resistance of the strip S being 
0-14 ohm at the temperature of the room, the result of this 
arrangement is that there is an approximate balance of electro- 
motive force in the galvanometer circuit before the explosion, and 
the galvanometer then shows little or no deflection. When the 
explosion takes place the copper strip S is heated and its resist- 
ance rises, and since the current in it remains constant during the 
short time occupied by the cooling of the gas to ordinary tem- 
peratures, the potential at the terminals of the strip rises by an 
amount proportional to the increase of resistance or to the increase 
of temperature. Since the potential at the terminals of the resist- 
ance R remains constant, except for the small: disturbance due to 
the passage of the galvanometer current, the galvanometer deflec- 
tion from the reading just before the explosion will be propor- 
tional to the rise of potential between the terminals of she 
strip or to the rise of temperature. The mirror of the galva- 
nometer reflected on to the moving film an image. of the same 
small hole as was used for recording the change of pressure, 
and a simultaneous record was thus obtained of the Sas of 
temperature of the strip and of the pressure in the vessel. 
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R. W. Foxlee, J. R. Gill, C. R. Gurney, P. T. Harrison, W. Hen- 
derson, H. J. E. Hone, R. J. M. Inglis, E. H. H. Johnstone, 
W. D. Lancaster, P. L. Lascelles, E. A. Lees, J. W. Liversedge, 
J. McNee, H. F. Mason, E. G. Matheson, T. D. Morton, 8. O’Hara, 
CL. Owtram, F, A. Parry, E. R. Peal, E. O. Pearce, H. Raine, 
W.S. Rashleigh, C. P. Richards, D. C. Robertson, L. J. Smith, 
W. J. Smith, A. H. Stevens, L. E. Taylor, G. B. Thompson, 
A. M. H. Thorp, H. Walker, H. C. Whitehead, H. C. Wildish, 
W. F. Williams, 0. T. Wood. 








Two eminent Greek mathematicians belonging to the 
Greek Navy and Artillery have just informed the Academy of 
Science in Athens that the existing idea of building aéroplanes is 
quite wrong. The proper way, according to these specialists, 
would be to abandon the present method of building a balloon 
that ought to be steered, although it is heavier than air, and to 
build them with twin screws, which are worked in contrary direc- 





tions, for the aéroplane does not fly ; it rather progresses in a 
series of bounds or skips of greater or less length. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Shortage of Pig Iron. 
THE outstanding feature of the present market situation 
is the shortage of pigiron. This feature is greatly assisting makers 
in their efforts to uphold rates. Pig iron consumers have supplies 
oniy sufficient for hand-to-mouth working, and smelters are being 
harassed by consumers for deliveries from the blast furnaces. 
Foundry iron is in specially urgent request. This emphasises the 
disparity in the conditions prevailing in the Midlands and in the 
North of England. A very large proportion of the output of pig 
iron is being taken up under contract specifications, and expiring 
contracts are being readily renewed. 


Raw Iron Stronger. 

Prices are stronger on the week, the improvement in 
Cleveland being favourably reflected on the Birmingham market. 
Local makes were quoted to-day—Thursday :—Common forge, 
56s.; part-mine, 57s. 6d. to 60s.; best all-mine, 86s. to 90s.; cold 
blast, 115s. Ordinary grades of North Staffordshire pigs were 
held for 59s. to 61s.; and Derbyshire were steady at 58s. to 60s. 
Quotations for Northamptonshire forge were 57s. to 58s, As much 
as 61s. was asked for one special brand of- Northampton iron ; but 
in this case the smelters had booked a substantial order for foundry 
pigs for shipment to Montreal. Except in respect of this brand, 
Derbyshire and Lincoloshire iron is firmer than Northampton. It 
is believed that with the prospect of renewed buying from 
Germany and America, pig iron will beccmme materially dearer as 
the spring advances. 


Outside Competition in Bar Iron. 


Best bar iron is selling well, and there is a regular business 
doing in these qualities on the £9 basis. North Staffordshire 
takers report a steady detaand for crown bars at £7 lds. at 
ports. Good medium sorts of South Staffordshire bars rule at about 
£7 5s. at works, and common wrought and hurdle iron is obtain- 
able at £7 per ton. Makers, however, feel the effects of outside 
competition. An effort is being made to bring the North Stafford- 
shire, Shropshire, and Lancashire makers into line with the South 
Stafferdshire firms, but so far nothing very tangible has been 
achieved. Since the beginning of the year the output of common 
bar iron has been decreased by the closing of several works in 
different districts. This has had a strengthening effect for 
quotations, 


Improvement in Sheets. 


An improvement is noticeable in sheets, both black and 
galvanised. At least there is no further depreciation. Galvanisers 
have too much work on their books to be seriously perturbed by 
the falling off in demand. And, on their part, black sheet wakers 
this week declare that they are commanding better values than 
recently The continued activity of the galvanisers is reflected in 
a rather better demand, for spelter, although to-day’s (Thursday’s) 
market in Birmingham failed to realise expectations, buyers being 
shy at the current figure of £22 15s. for hard spelter Black 
sheets are unaltered at £8 17s. 6d. to £9 for doubles, £9 10s. to 
£9 12s. 6d. trebles, and £13 15s. for galvanised material of 24 g. 
f.o.b. at Liverpool or ejual-distance outports. 


Foreign Steel in Evidence. 


The production of steel is being regularly absorbed ; 
indeed, in the large rounds, channels, and plate lines the prospect 
is that makers will have to put down more rolling mills. As 
things now are, makers have hardly time to stop for repairs and 
breakages. In raw steel there is this week some talk of foreign 
steel being again on offer—a ciicumstance not very common of 
late. It has been ascertained, too, that some supplies of German 
steel are still coming into this district though whether under old 
or new contracts is not so clear. It is understood, however, that 
German makers are afraid of | sing their English customers 
altogether, and are, therefore, prepared in some instances to make 
sacrifice of their own convenience to oblize Midland consumers 
with deliveries. Prices of steel are quoted this week at: B-ssemer 
billets, £6 5s. to £6 7s. 6d.; Siemens billets, £6 10s. to £6 12s. 6d.; 
mild bars, £8 to £3 5s.; girder plates, £8 to £8 5s.; boiler plates, 
£9 2s. 6d. to £9 5s.; joists, £7 5s. to £7 7s. 6d ; angles, £7 5s. to 
£7 10s. Consumers hesitate to give the £6 5s, demanded for 
Bessemer billets, and want to buy somewhere nearer £6 2s 6d. or 
even £6 per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, March 26th. 
The Month’s Retrospect. 


The month has been a rather exciting one in many respects 
in the pig iron market. The prices of pig iron have varied con- 
siderably, and the position has been accentuated by the fact that, 
locally, consumers have been intent on meeting only present 
requirements. In some cases, where the consumption of a certain 
class of iron has been, say, tons per month, buyers have been 
content to order 25 up to 50 tons in the hope that the succeeding 
weeks might see ahother downward move. But the opposite pro- 
mises to be the case. Stocks on spot are becoming exhausted. 
Line Inshire is scarce ; Middlesbrough is enhanced in price ; Lan- 
cashire is not offering at present’; Derbyshire and Staffordshire 
are being held for full rates, and Scotch and hematite iron is show- 
ing signs of improvement. True, the margin between warrant and 
makers’ price has been the widest known fora considerable period. 
It has been stated that it is as much as 7s. per ton, which is pro- 
bably correct, but as between makers and merchants the difference 
8 from 2s. to 3s. Bg ton, and this isa big one. Shipments from 
both the East and West Coast have been larger than last month, 
and at the time of writing there are better accounts from both 
America and Germany than has been the case for some time past. 


The Course of Prices. 36 


As already stated, the course of pig iron prices has been 
somewhat unusual. The following table will convey a fair idea of 
what has taken place :— 





L hire. Lincolushire. Staffordshire. Derbyshire. 
Opening .. .. 70s. Fe 64s. 63s. 65s. 
Closing ee Nil 61s. os 628. 61s. 


Middlesbrough, open brands, have prebably shown the greatest 
variation, opening at 65s. 6d. to 66s., and closing at 63s. 10d. In 
Scotch pig, Glengarnock, for the greater part of the month, has 
been practically unobtainable from the makers. Towards the close 
there have been some small lots in second hands, but, as a rule, 
consumers have been compelled to substitute other brands, and, 
for the moment, Gartsherrie has had to take second place. For 
forward delivery, say, from September to January, offers have 
been made at considerably under current rates. Glengarnock has 
been nominal, but Gartsherrie has ranged from 72s. 9d. to 75s. 6d.; 
Eglinton, generally, from 69s. 6d. to 72s.; and Dalmellington, from 
59s, to 71s. Hematite izon closes about 1s, to 2s. per ton better. 


Finished Iron. 


There is nothing to indicate any marked change. There 
are complaints, however, that specifications are not coming forward 


Steel. 
From opening to close of month there bave been good 


reports of business in this department. Agents and merchants 
express every confidence in the position. 


Copper. 


Manufactured copper closes quieter. Sheets show a 
decline of £2 per ton on the month, and some classes of tubes are 
about 4d. to 4d. per lb. lower. The slump in raw copper of the 
past few days is regarded as only of a temporary character. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 62s. ; Derby- 
shire, 61s. to61s. 6d ; Staffordshire, 62s. to63s. ; Middlesbrough open 
brands, 63s.4d Scotch: Gartsherrie, 72s. 9d. to73s.; Glengarnock, 
prompt, 73s. to 73s. 6d.; Eglinton, 69s. 6d.; Dalmellington, 69s. 
to 69s 6d., delivered Manchester. West Coast hematite, 73s.; 
East Coast ditto, 77s., both f.o.t. Scotch, delivered Heysham: 
Gartsherrie. 70s. 6d. to 70s 9d.; Glengarnock, prompt, 71s. 3d.; 
Eglinton, 66s. 6d. to66s 9d. ; Dalmellington, 66s. 3d to 66s. 9d ; 
Delivered Preston: Gartsherrie, 71s. 9d. to 72s.; Glengarnock, 
prompt, 72s. 3d. to 72s. 6d.; Eglinton, 68s. 6d. ; Dalmellington, 68s. 
Finished iron: Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to 
£9. Steel: Bars, £8; hoops, £8 2s. 6d.; boiler plates, official, 
£9 2s. 6d.; plates for tank, girder, and bridge work, £7 15s. to 
£8 ; English billets, £6 15s. to £7 ; sheets, £817s 6d. Copper: 
Sheets, in small lots, 144d. per lb.; in quantity, £124 ; tough ingot 
copper, £114; best selected, £115 per ton ; seamless copper tubes, 
14d.; brazed ditto, 14#d.; seamless brass tubes, 11]}d.; brazed 
ditto, 12}d.; condenser, 12}d.; rolled brass, 104d.; brass wire, 
103d.; brass screwing rods, 10}d. to 104d. per lb. Sheet lead, 
£23 5s. per ton. Tin: English ingots, £190 per ton. 


Lancashire Coal Trade. 


Full time is still being worked at the pits, and in the 
meantime there is no change to note in the quotations forany class 
of coal. 


Manchester Association of Engineers. 


The annual meeting was held on Saturday evening, Mr: 
Joseph Adamson was elected president, and made some interesting 
suggestions as to the development of the Association. He suggested 
that, with its present membership, it was not sufficiently repre- 
sentative. Then, again, ought not the Association to live some- 
where and have an address! They needed an increased member- 
ship and greater interest on the part of the members, and they 
ought to be able to issue regular reports of their proceedings. 
On one point Mr. Adamson laid great stress—the desirability of 
having shop papers from foremen and works managers. 


BARROW-IN-FURNESS, March 27th. 
Hematites. 

The hematite trade remains fairly steady, but there is not 
a large volume of trade doing. Makers quote 78s. 6d. for mixed 
Bessemer numbers, net f.o.b., and show no inclination to bring 
their prices down to the level of warrant iro», which is lower this 
week at 71s. per ton net cash sellers, buyers 3d. less There is a 
lessened inquiry for iron on American and continental account 
but there are indications that some good orders will soon be 
placed, as the demand for metal in these regions is beyond the 
capacity of the native producers tosupply. The belief is generally 
entertained, however, that the market will not absolutely recover 
from the depression which has set in as regards warrant iron 
during the sunmer months, but the volume of inquiries to hand 
foreshows big deliveries during next autumn and winter. In the 
meantime makers are well off for orders, including many foreign 
ones for delivery in the autumn and the back end. Warrant 
stocks are down this week to the extent of 2647 tons, and there is 
now in stock 64,541 tons Makers hold nearly 30,000 tons of 
stock, and maker« have about 30.000 tons in stock. All the iron 
now being produced is going into prompt delivery. A good 
demand is maintained for special classes of hematite. and the trade 
in ferro-manganese is very steady. The furnacesat the Distington 
Ironworks are producing spiegeleisen, for which there is a very full 
demand. Sales of scrap are still very well maintained. Iron ore 
is in steady demand at about 18s. per ton net at mines. Large 
importations of foreigns are being made. 


Steel. 


The demand for steel is erratic, one week brisk and the 
next quiet. Sales of Bessemer iron are fewer, but makers are 
fairly well off for orders for rails, which are quoted at £6 15s. for 
heavy sections net f.o.b. Shipbuilding material is much quieter, 
but makers in some instances are waiting for specifications. The 
mills are only on half-time this week. Heavy plates are at £7 10s. 
per ton net cash, and boiler plates at £8 10s. Billets anc tin bars 
are a good trade, but merchant steel is quiet. Chilled iron cast- 
ings are in brisk request, and steel foundries are busily employed, 
and are likely to continue so. 


Shipbuilding and Engineering. 

The trade in shipbuilding is improving week by week as 
the new orders recently booked are being laid down, and consider- 
able briskness is promised in the early future, and particularly so 
as some heavy orders are expected. Marine engineers are busier, 
and there is full activity in gun-mounting, projectile, and gun 
carriage departments. 


Shipping and Coal. 


The shipping trade is well employed, and the exports of 
iron and steel show gratifying increases on the corresponding 
period of last year. Freights are fairly steady. The coal and 
coke trades are brisk and there is a weaker tone in prices, not 
only of steam coal, but of blast furnace coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Works and the Holidays. 


THE holidays at Easter will be observed as usual, though 
in several departments the cessation of work could be conveniently 
curtailed were it possible. Easter Monday and Tuesday will be 
given in most instances, and in several cases Wednesday may be 
added. With a continuance of the beautiful weather enjoyed this 
week up to the time of writing, it will not be agreeable to the men to 
restrict the first holiday of the year to two days. Where repairs 
are required the opportunity of making them will be taken, and in 
the case of at least one of our leading establishments, the ‘’ rest” 
will be utilised for purposes of stocktaking. 


House Coal. 


There has been continuously fine weather in this district 
since our last report, with the result that those in need of house 
fuel have been better placed for waiting until April brings the 
easier rates generally looked for. Already, the advantage is with 
the purchasers. So far, however, there is no change in Silkstone 
coal, of which there is a comparatively smal! output. Best’ 
Barnsley thick seam coal is quoted at lls. 6d..to 12s. 6d. per ton, 
good seconds fetchiog from 10s. to 10s, 6d. per ton at the pits in 
owtlers’ wagons, There is less being done with London and the South, 
but a fair business is reported for the Eastern Counties markets, 


Steam Coal. 
The market for this class of coal is very strong, and any 
supplies available after meeting contract requirements are readily 





So freely as could be desired. 








are largely ahead of the weight forwarded at the corresponding 
period of last year, the demands of the steam fishing trawlers are 
very heavy, while the general requirements for industrial purposes 
are more than maintained. Values of steam coal bought in the 
open market run = to 12s., and even more per ton. Railway 
contracts expiring this month are not very ——— and conse 

quently are not causing any great interest. he resolution not to 
quote South Yorkshire hards under.12s. per ton has led the rail- 
way companies, it is stated, to ask for tenders for Parkgate coal, in 
add.tion to the Barnsley bed. We hear of little in regard to new 
shipping contracts, the tendency being to wait for the expirition of 
the large railway contracts at the end of June. 


Coking Slack and Smudge. 

All the output, heavy as it is, finds a ready market, con- 
sumers being desirous to provide a good week’s supply to meet the 
holiday ‘‘ play.” Ordioary qualities for manufacturing purposes 
fetch from 5s. to 5s. 3d. per ton ; coking fuel, in the best descrip- 
tions, is quoted up to 7s. per ton at the pits. s 


Coke. 


The tendency since last report has been towards more firm- 
ness, though official quotations cannot be said to have varied. 
Best washed smelting coke remains at 16s, to 17s. per ton; un- 
washed, 14s. to 15s. per ton. Transac ions have been pretty 
frequent at the higher rates. Steel melting coke maintains the 
strength previously noted, on account of the pressure in the call 
for crucible steel, 27s. to 28s. per ton being the ruling prices. 


Iron and Steel. 


Iron is stiffer than it was last week. This remark applies 
to all irons, but more especially to hematites. Those who want 
supplies find less disposition to sell on the part of holders. 
Quotations, however, stand at the figures already given. West 
Coast, delivered in Sheffield and Rotherham, 88s. to 99s, per ton ; 
East Coast, 84s. to 86s. per ton, the latter subject to 24 per cent. 
Lincolnshire, No. 3 foundry, 62s. 6d. per ton; No. 4 foundry, 
60s. 6d. per ton; No. 4 forge, 59s. 6d. per ton; No. 5 forge, 
mottled, white, and basic, 63s. per ton. Derbyshire, No. 3 foun- 
dry, 62s. per ton; No. 4 forge, 58s. per ton. Bars, £7 15s. to £8 
per ton ; sheets, £9 10s. to £10 per ton. Briskness generally per- 
vades the steel manufacturing establishments, more especially in 
the higher classes of steel, for which there is a very active request 
from all markets. 


R:ilway and other Material. 


The railway material manufacturers are very well off for 
the most part, the principal call being for tires, axles, springs, 
buffers, and similar productions. Although the chief demand is 
for distant markets, foreign and colonial, there is rather more being 
done on account of home companies. It is noteworthy, however, that 
there is an absence of very large orders, the work coming forward 
steadily, but in small volume. A fair number of orders for wagons 
reaches the wagou-building houses, but there is more being done in 
repairs than on new work. In military work certain departments 
are well employed. The engineering. establishments generally are 
busy, both heavy and light tools being in demand for home and 
foreign markets. It is a very long time since the file manufac- 
turers were so well off. Several local firms are exceptionally bury, 
the recently-placed Admiralty contracts having added to the pres- 
sure in this department. 


Hadfield’s Steel Foundry Company. 


At the annual meeting of Hadfield’s Steel Foundry Com- 
pany, Limited, held at Sheffield on the 2ist inst., Mr. R. A. 
Hadtield, the chairman, said they had broken the monotony :f 
success by raising the dividend. Toere was n> doubt the year 
1906 with them, as with other companies, had been a very success- 
tul year, and the directors believed they were fully justitied in 
offering the shareholders the same dividend as three years ago. 
He drew attention to a series of photographs on the table repre- 
senting the new buildings and plant put down during the last 
twelve or fifteen months. Their plant, of its kind, was, he believed, 
the finest in the world. They had put down several new shops, as 
owing to the demand for their steel, not only from this country 
but from abroad and from the British Colonies, they could not 
turn out the work sufficiently quickly, but they were now very 
much better equipped With regard to the labour question, Mr. 
Hadfield said he believed that when the British shareholder gets a 
good return for his money he did not mind seeing the workers 
benefiting too. There was a great deal of agitation respecting 
wages, and whilst having every desire to see their workmen enjoying 
prosperous times, he would like to sound a word of caution to them 
not to kill the goose that laid the golden egg—he meant Capital 
with a capital C. [t was a great deal better for the workmen to be 
continuously on full time than for them to have a small advance 
and then have to go on half time. The intelligent foreigner was 
quite ready to step in if he got an opportunity. Let them not 
give hita an opportunity. 


Trade Prospects. 

Mr. Hadfield, referring to the spreading of rumours of a 
‘* coming collapse of the iron and steel boom,” said he could not see 
why there should be such a collapse if people kept their heads, and 
there were no strikes, lock-outs, stoppages, or other trouble that 
would give bad times a push onwards. He did not think the out- 
look was at all so bad. It was quite right to issue a note of 
caution, but the general prosperity of the country was wonderfully 
good, and he did not see why it should not go on and increase. 
They knew, of course, that the Government were not spending so 
much in warship construction or war materials in certain branches. 
The Woolwich Arsenal had felt the pinch, and he supposed the 
private contractors must feel it too. The Chairman went on to 
welcome Admiral Sir Archibald Douglas to the Board, to which 
Sir Howard Vincent was re-elected. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THE pig iron market has again been unsatisfactory this 
week, notwithstanding the more encouraging news from the 
United States. This, however, has been counteracted by the un- 
settled state of business on the Stock Exchanges in London, New 
York, and Berlin, which is caused by financial matters, and not 
by any circumstances in connection with trade. All metals have 
been influenced downwards in price, and probably pig iron has 
suffered less than any of the others. The producers continue well 
off for orders, and are still practically out of the market, but 
second hands follow the quotations for warrants down, and these 
are now at lower figures than have been known since last August, 
though they should at this season of the year be going up, and 
they wouid be if there were not so much iron in Connal’s stores— 
nearly half a million tons—with which the speculators can carry 
on their operations and disorganise the legitimate market. The 
lowest price touched by Cleveland warrants tbis week has been 
52s. 94d. cash buyers, and second hands have been offering No. 3 
Cleveland G.M.B. pig iron at 53s. 9d. for early f.o.b. delivery. 
No. 1, which is still very scarce since America has cleared the 
makers out of this quality, is at 57s. 9d., No. 4 foundry at 53s., 
and No. 4 forge at 52s. 3d. 


American Demands for Cleveland Pig. 
The news from the United States this week is decidedly 
more favourable to the makers here, and it seems probable that 





Foreign shipments at Hull and Grimsby 


at increased values, 
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there will be a more active demand again from the States for 
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Gleveland pig iron. The floods in the Pittsburgh district are 
reported to have considerably interfered with the production of 
pig iron, and to make up for the shortage it is believed that 
more foreign iron will have to be obtained. Such information 
as this would have led to prices improving if there were not 
the counteracting influence of the unfavourable financial markets. 
Some orders have ‘been received during the last few days from 
America for Scotch iron, and odd lots of Cleveland iron have 
likewise’ been sold, while there is certainly a more active inquiry. 
The shipments of Cleveland pig iron to the States from the 
Cleveland district have been very large during March, and 
promise to be heavy in April also. Tonnage is wanted to con- 
vey four large cargoes, say, 20,000 tons, and other two steamers 
have been chartered. The freight to Philadelphia is now about 
6s. per ton. 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron hold their 
own very well in the matter of prices, and the fall in West Coast 
hematite iron warrants has practically no influence on the quota- 
tions either of West or East Roast producers. Thus, while Cumber- 
land warrants can be got as low as 71s. per ton, mixed numbers of 
East Coast hematite iron are very firm at 77s. per ton. The latter 
is relatively a good deal dearer than ordinary Cleveland iron. The 
normal difference between the price of mixed numbers of East 
Coast hematite iron and that of No. 3 Cleveland pig iron is 10s, 
per ton, but to-day the difference is over 23s. That being so, pro- 
ducers of steel are more largely going in for the use of Cleveland 
iron, and never was there anything like such a large production of 
Cleveland steel as is the case at present, and more would be 
employed if enough Cleveland ironstone were forthcoming. Con- 
sumers have for some time had to pay far too much for Spanish 
ore, and they are doing their best to become more independent of 
the Spaniards than they have been in the past. Steel is being 
made from Cleveland ironstone that is answering all the purposes 
to which hematite steel is applied. The quotation for mixed 
numbers of East Coast hematite pig iron is steady at 77s. per ton, 
a figure which has ruled for some time, but it is more than con- 
sumers are very ready togive. Rubio ore is kept at 22s. per ton 
c.i.f. Middlesbrough, but medium coke has fallen to 20s. 6d. per 
ton delivered at the Middlesbrough furnaces, and consumers 
expect to see it further reduced—it should be 2s. 6d. less to be in 
the usual proportion with the price of Cleveland pig iron. 


Shipments and Stocks of Pig Iron. 

Extraordinarily good have been the shipments of pig iron 
from the Cleveland district during March. They were very good 
in the corresponding month last year, and not in any month since 
have they fallen short of 100,000 tons, though previous to that for 
more than two years there was not a single month whzn so large a 
quantity as that was reached. The deliveries on oversea account 
would have been still larger than they have been in March if there 
had been no strike of stevedores at Hamburg. To that port is 
usually sent more Cleveland pig iron than to any other port in the 
world except Grangemouth, but the quantity despatched in March 
has been small, makers and merchants being advised to suspend 
deliveries, as the iron could not be unloaded on arrival. The 
decrease in Connal’s public stores during March has not been so 
large as might have been expected, considering the large delivery 
to the United States. Continued depletion of the stock is gene- 
rally expected. 


Manufactured Iron and Steel. 

The producers of finished iron and steel are well off for 
contracts, and the fact that there is at present a lull in the inquiry 
does not affect them, for they have no need yet to seek for 
new orders. Next week the output at all the works will be cur- 
tailed, for, on account of the holidays, operations will be sus- 
pended for the first two days. Deliveries on export account 
are excellent, especially of rails and plates. Not for a consider- 
able time have there been any alterations made in quotations. 
Steel ship plates are at £7 10s.; steel boiler plates, £8 10s.; 
iron ship plates, £7 15s.; packing iron, £6 10s.; steel ship angles, 
£7 2s. éd.s steel joists, £6 17s. 6d.; iron bars, £8 ; all less 24 per 
cent. f.o.t. Heavy steel rails are firm at £6 15s.; and cast iron 
railway chairs at £4 2s. 6d.; both less 2} per cent. f.o.b. The 
demand for both rails and chairs is better, and a very fair busi- 
ness is being done in pipes, the cheapening of pig iron having 
enabled the founders to reduce their own prices enough to 
bring buyers forward. Founders had a bad time when pig iron 
prices were high, for they could not get their own prices u 
enough to cover the increased cost. (General ironfounders are find- 
ing the position better also. 


Realised Prices of Manufactured Iron. 

It has been reported to the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the North of 
England that the average price realised by the firms in the district 
for the finished iron which they delivered during the first two 
months of the current year was £6 19s. 0-46d. per ton, or 4s, 1-2d. 
per ton more than in the last two months of 1905, This is a larger 
advance than has been reported in any two months since March- 
April, 1900, and the price realised has not reached so high a rate 
since March-April, 1901. Not once since May-June, 1905, has a 
reduction been announced, and from the recent minimum, which 
was reported for November-December, the total advance has been 
223. 7d. per ton, 12s. 5d. of which has been shown in the last 
twelve months. In the North-East of England 82} per cent. of the 
finished iron produced is in the form of bars. From April lst the 
wages of the men employed at the finished ironworks in this 
district will be raised Of r cent., and the puddling rate will be 
advanced 3d. to 9s. This is the highest rate that has been 
reported since the middle of 1901, and it has improved ls. 3d. in 
the last two years. In the first two months of the year iron rails 
realised £6 6s. 1d., increase on previous two months about 8d. per 
ton; plates, £6 6s. 4d., increase 1s. 7d.; bars, £6 193. 6-5d., in- 
crease 4s, 4»84d.; and angles, £7 5s, 1-42d., increase 1s, 24d. 
Furthermore, a larger output was recorded. 


Engineering. 

The demand is generally active at the engineering 
establishments, but not much in the way of improvement in prices 
can be reported. The question of wages at the engineering shops 
of the North-East Coast shops is still unsettled. The application 
of the men for 2s. per week advance in time work and 5 per cent. 
on piecework rates was, a short time ago, refused, on the ground 
that the state of trade did not warrant any increase being made. 
The matter is this week again under the consideration of the 
Employers’ Federation in London, and the men’s representatives 
will be present at theconference. On Saturday at Newcastle there 
was a conference between the Iron Trades Employers’ Association 
and the representatives of the Moulders’ Society to discuss an 
application from the North-East Coast workmen for an increase of 
2s. per week on time rates and 5 per cent. on piecework, and ulti- 
mately the employers declined to grant the claims, on the ground 
that the existing state of trade did not warrant them in raising the 
moulders’ rates of pay at present. They held that the tendency of 
trade was distinctly backward, and that the prospects were any- 
thiog but good, especially with shippi The employers’ decision 
is to be submitted to the men, who will decide what action shall be 
taken in the circumstances. 


Coal and Coke. 

The steam coal trade is showing considerable improve- 
ment, demand being very satisfactory on export account, and ship- 
ments are brisker than for a long time, there being plenty of 
steamers available. Operations at the collieries are particularly 
active this week, in preparation for the holidays. Coalowners are 

_ Very well supplied with orders for execution in Apri] and May, and 





the quantity that can be offered for early delivery is small.- Best 
steam has been advanced to 15s. per ton f.o.b., and small steam 
coals, which are particularly scarce, are at a higher price than has 
been known for some years, 9s. to 9s. 6d. f.o.b. being quoted. Gas 
coals are also firm in price, 12s. 9d. being reported for best. Cok- 
ing coal is ms % at 13s. per ton, but coke has quan been 
further reduced, for foundry coke can be got at as low a figure as 
22s. 6d. f.o.b., and furnace coke is sold at 20s. to 21s., delivered at 
the Middlesbrough furnaces, as against 25s. in the early part of 
March. The present rate is too high for the makers of Cleveland 
pig iron, and it is expected that shortly 18s. per ton will be the 
rate for furnace coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Foreign Demand for Pig Iron. 

NUMEROUS inquiries have been made in our market since 
last report for Cleveland iron to be shipped to the Continent and 
the United States, and these have resulted in a considerable 
amount of business. ‘Inquiries have also been made in the freight 
market for tonnage for April loading, and one or two fixtures are 
said to have been effected. A quantity of Cleveland iron, stated 
at several thousand tons, has been purchased for prompt despatch 
direct to German consumers. A Clyde steamer has also been 
chartered for the immediate loading of a cargo of 4500 tons of 
Scotch pig iron from the Clyde to Philadelphia. It is gratifying 
to note that more inquiry has come from Canada, to which the 
shipments of Scotch iron this year so far have been rather dis- 
appointing. 

The Warrant Market. 

The course of business in Glasgow warrant market 
continues greatly dependent on the current advices from the 
United States. These advices have recently been curiously 
contradictory. Cables arnving early in the week, if favourable, 
have generally been neutralised by those arriving later, and 
sometimes the experience has been reversed. By the news 
thus transmitted, operators have naturally been perplexed, 
and it would almost seem, from the curtailment of specu- 
lative business, as if outsiders had become tired of the pre- 
vailing uncertainty, and were giving up dealing in warrants. 
Since last report, the market became flat, afterwards recovering to 
some extent, and falling away later, on the depression in the 
American stock and metal markets. Business has been done in 
Cleveland warrants from 54s. 64d. to 533. 34d. cash, and 54s. 104d. 
to 53s. 8d. one month, sales also taking place at 54s. 6d. to 54s. 3d. 
for delivery in three months. 


Hematite Pig Iron. 

There has been very little doing in the Glasgow market in 
Cumber'and hematite, the price of which bas varied from 71s. 6d. 
to 71s. 44d. Scotch hematite is going largely into consumption, 
but the price is somewhat easier, merchants, 78s. per ton for 
delivery at the West of Scotland steel works. 


Prices of Scotch Makers’ Iron. 

Throughout recent fluctuations in warrants prices of 
the makers’ special brands have been remarkably well maintained ; 
but in the last few days there has been some irregularity manifest. 
Several quotations were 6d. per ton lower, while it was reported 
that one or two firms were desirous of advancing prices, reports 
being actually in circulation at one time on ’Change that a general 
advance had taken place. So far as can be ascertained at the time 
of writing, the rates are as follow :—Monkland, No. 1, at Glasgow, 
68s.; No. 3, 65s.; Carnbroe, No. 1, 72s.; No. 3, 67s.; Clyde, No. 1, 
73s. 6d.; No. 3, 68s. 6d.; Gartsherrie and Calder, Nos. 1, 74s.; 
Nos. 3, 69s.; Summerlee, No. 1, 76s. 6d.; No. 3, 70s.; Langloan, 
No. 1, 77s.; No. 3, 71s ; Coltness, No. 1, 85s. 6d.; No. 3, 70s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 69s, 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 68s. 6d.; No. 3, 65s. 6d.; Dalmel- 
lington, at Ayr, No. 1, 70s.; No, 3, 65s.; Shotts, at Leith, No. 1, 
74s. 6d.; No. 3, 69s. 6d.; Carron, at Grangemouth, No. 1, 78s.; 
No. 3, 71s. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scotch ports in the past 
week amounted to 8317 tons, compared with 4845 in the same 
week of last year. Of the total, 5250 tons were sent abroad and 
3067 tons coastwise. By far the larger proportion of the current 
output of the furnaces is being absorbed by home manufacturers, 
The arrivals of Cleveland pig iron at Grangemouth reached 10,835 
tons, compared with 7283 in the corresponding week, showing an 
increase of 3552 tons, 


Finished Iron and Steel. 

At the malleable ironworks of the West of Scotland there 
is steady improvement, and a good business is reported on foreign 
account. The demand on the part of home consumers is restricted, 
and the prices do not show much alteration. In the steel trade 
existing contracts are sufficient to afford constant employment. 
The home shipbuilding trade is at present in a backward condition 
as regards new orders, and, as shipbuilding material constitutes a 
large proportion of the steel manufacture, the future appears to 
be somewhat doubtful. There has recently, however, nm an 
increase in foreign business, which must assist in prolonging the 
present activity. 


The Coal Trade. 

At home the coal trade has been active, with little abate- 
ment in the demand, and prices have so far been maintained. 
Shipments from the Scottish ports in the past week reached 252,659 
tons, being an improvement of 3583 tons over the quantity des- 
patched in the preceding week, but no less than 25,448 tons 
below the figure for the corresponding week of last year, when 
it ought to be noted the clearances on the Clyde were larger 
than usual. Prices of coal are generally maintained. At 
Glasgow harbour steam ccal is quoted lls, 6d. to 12s; ell, 
12s. 6d. to 13s.; and splint, 13s. per ton. The colliers have had 
their wages advanced 6} per cent., this _ the third increase 
of a similar amount within a short period. It appears that some 
foreign contracts are being lost this season, owing to the high 
prices of coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade of the Welsh Ports. 


THE past week has been a fairly busy one, as may be 
assumed from the fact that the quantity of coal shipped from the 
local docks last week, ending March 22nd, according to the Customs 
returns, amounted to 501,883 tons, an increase on the correspond- 
ing week of last year of 53,396 tons. Out of this quantity Cardiff 
shipped 351,276 tons of coal, 360 coke, and 6535 tons patent fuel. 
Port Said, with seven cargoes hescamng ps 38,000 tons, was the 
best customer ; Rio took four cargoes, 22,000 tons ; and Alexandria 
five, 20,500 tons. In the matter of fuel, Poh, with which a man- 
ganese trade is being done, took 4800 tons. Newport shipped 
58,454 tons coal and 3800 tons fuel; River Plate taking two car- 
goes coal 8500 tons, and Vera Cruz 3800 tons fuel. Swansea 
shipped 59,274 tons coal and 20,569 tons fuel; Rouen taking 
fourteen cargoes of coal we 18,000 tons, one cargo fuel 5500 
tons going to Trieste. Port Taltot shipped 32,829 tons coal ard 





—— 


800 tons fuel ; Iquique taking 4850 tons coal and Pisa 3520 tons 
both by sailing vessels, , 


Present State of Cardiff Trade. 

Prospets may be regarded as promising. Some fallj 
off in bulk is likely p Brod: o nee Pony but ork fair die, 
tonnage came in at the week end, and has continued, the outlook 
is by no means bad, especially as on ’Change prices were firmly 
maintained this side of Easter. I note also that some colliery 
owners are even quoting higher for smalls in April. This only 
applies to a fow, those especially, of collieries which are wel] 
supplied with empties. Many at Cardiff are complaining about a 
scarcity, and several are accepting for general qualities of cog] 
below market price in order to get empty wagons. 


Latest Cardiff Prices. 

Best large steam, 17s. 9d. to 18s.; best seconds, lbs, 94, 
to 17s.; ordinary seconds, 16s, to 16s. 3d.; drys, 16s, 8d. to 16s. 6d,: 
best washed nuts, 15s. to 15s, 6d.; seconds, 14s. to 14s. 3d.; best 
washed peas, 13s, to 13s. 6d.; seconds, 12s, to 12s, 9d.; very best 
smalls, 11s. 9d. to 12s.; best ordinaries, 10s. 6d. to 11s.; seconds 
9s, 3d. to 9s. 9d.; inferiors, 8s, 9d. to 9s. Best Monmoutshire: 
Black vein, 16s, 9d. to 17s.; one quotation is 17s, 6d. to 17s. 9q,: 
Western Valley, 16s, 3d. to 16s. 6d.; Eastern Valley, 15s. 3d. to 
15s. 9d. House are: Very best, 18s. 6d. to 19s. 6d.; best ordi. 
naries, 17s, 6d. to 18s. 6d. No. 3 Rhondda, 19s. 6d. to 19s, 9d,: 
brush, 15s. 6d. to 16s, 3d.; smalls, 12s. 6d. to 12s. 94. No, 3 
Rhondda, 14s, 9d. to 15s, 8d.; through, 11s. 9d. te 12s. 3d.; best 
dove, 11s. 9d.; seconds, 10s.; smalls, 9s, 6d. to 9s. 9d. Patent 
fuel, 16s, to 16s. 6d. 


The Coke Market. 

Prices have not declined as much as some ironmasters 
expected, and this week they are fairly maintained, furnace 
being at 21s. to 23s., foundry at 26s. to 28s., and special even 
touching 38 


Pitwood. 
The quantity of pitwood imported into the South Wales 
ports during the past week amounted to, roughly stated, 21,500 
tons. Pitwood prices have during the past week touched 16s, 9d., 
but various figures were prominent, and as I close my despatch 
the quotation is 18s, ex-ship. 


Freights. 


__ The freight market has been quiet; orders are not too 
plentiful, and market has at moment a decidedly easier tendency, 


The Anthracite Trade. x 

The latest review of the situation is that an easier ten- 
dency prevails, and steam coals, prompt, are quieter, more on 
account of the rough weather than lessened inquiry. Prices are 
tolerably well maintained. Best anthracite, 20s. 6d. to 2ls. 6d,; 
seconds, 18s. 6d. to 19s. 6d. Big vein, 17s. 6d. to 18s, 6d. Red 
vein, 15s, to 16s.; machine-made cobble, 19s. 6d. to 20s. 6d.; nuts, 
23s. 6d. to 24s, 6d.; peas, 15s, to 15s. 6d.; rubbly culm, 7s. 3d. to 
7s. 6d.; duff, 5s. 9d. Steam coal is at 17s. 6d. to 18s, 6d.; 
bunkers, 12s, 6d. to 13s.; No. 3 Rhondda, 19s. Patent fuel, 
lds, 9d. to 16s, 


The German Colliery. 


Surprise has been expressed that so little has been indi- 
cated up to the present at the new taking of the German colliery 
near Neath. In ordinary likelihood, I think, the time is approach- 
ing when more evidence will be shown. Colliery owners know 
very well the difficulties in the conveyance of land, mineral 
in particular, and this takes time. In the district it is stated 
that the ‘‘ plant” is coming from Germany. 


Forest of Dean Coal Trade. 
After several months of prosperity in prices and wages, a 
decline appéars to have set in, and a second reduction of ls. per 
ton has been followed by a 5 per cent. reduction in wages. 


Trouble in the North Wales Coal Trade, 

The North Wales colliers threaten a strike unless a certain 
price list of coals is issued at each colliery. The matter has been 
under consideration for some little time, and it is thought that 
some means will be taken to arrive at an arrangement. 


Iron and Steel. 

The Monmouthshire district has issued the following 
price list, which differs in some respects from prices circulated 
in Cardiff :—Heavy steel rails, £6 12s. 6d.; light sections, suited 
for colliery use, £7 2s. 6d.; Bessemer bars, from £6 to £6 2s 6d,; 
Siemens, from £6 ls. 3d. to £6 3s. 9d. Iron ore c.i.f. Newport, 
Mon.: Rubio, 20s. 9d. to 21s.; Almeria, 20s. 3d. to 20s, 6d. No 
lists were issued from Cardiff mid-week in time for our dispatch. 
It was understood that prices for pig iron were slightly less, with 
easier surroundings. It was currently reported lately in iron 
circles that Wales would shortly receive evidence that the make 
in America was exceeding demand. This has been realised, for 
this week two substantial cargoes of steel billets came into New- 

rt, one of 1200 tons in the s,s. Somegard and a second in the 

andosca of 2510 tons steel billets, both consigned to Jones, 
Heard and Co, On the same day 1750 tons manganese ore came 
in one vessel from Bombay, and 1500 tons in another to the Pyle 
and Blaina Works, where increased vigour is being shown. 
Dowlais is busy in rails; the make last week exceeded 3000 tons. 
There has not been much doing in exports of steel, with the excep- 
tion of small cargoes to Bahia Blanca and Rio Janeiro. In 
corrugated and iron sheets, Bombay is taking largely, and for this 
kind of manufacture, the quality being excellent, largely increased 
demand may be expected; 1080 tons pig iron came from 
Whitehaven this week ; 770 tons rails for Liverpool left Newport 
Saturday. 


Tin-plate. 

Considerable animation peels, and it is evident that 
workmen are preparing for the holiday time. Last week 85,623 
boxes came from works, though one works was at shortage, the 
shipments totalled 63,632 boxes. Stocks are now at 161,992 boxes. 
In addition to fair quantities going to India, I note that out of its 
despatch of 1500 tons steel plates, New York took 420 tons. A 
tolerable quantity is expected to be despatched this week, though 
at present there is not a large quantity of tonnage in port: one for 
New York, two for Mediterranean ports, &c. Port Talbot, like 
Swansea, has suffered from recent storms in diminished export, In 
the Swansea Valley makers state that the outputof steel bars fairly 
meets demand. No full list of tin-plate quotations has been issued 
this week so far. The outlook is considered satisfactory. Quiet- 
ness to some extent may be expected over Easter. Ordinary 
plates remain at 14s, 94d. to 14s. 10d. With a to other 
values, it is understood that lead is weaker, and spelter irregular. 
Lydney is taking a large quantity of billets from Newport, and is 
doing a busy trade. 








Contracts.—The Ilford Council have accepted the tender of 
Messrs. Johnson and Phillips, Limited, for the supply and erec- 
tion of switchboard, cables, and booster ; and the Walthamstow 
Council have accepted the tender of the same firm for supply and 
erection of switchboard and machine cables, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


From the Rhenish-Westphalian Iron Market. 


Ir is difficult, at the meet moment, to give an exact 
account of the condition of the Rhenish- Westphalian iron industry. 
On the whole, there is rather less animation felt, and the tone of 
the iron market was just a trifle less firm than a few months ago. 
Pessimists consider the most brilliant period of the iron trade to 
have passed, and the uncertainty about the Steel Convention does 
not improve matters. The exceptionally long winter, as well as 
difficulties on the money market, have had a depressing influence 
on the building trade, and this is having a weakening effect on 
the demand in the iron and steel industries, which are dependent, 
to a great extent, on the condition of the building trade. There 
is no cause, however, to fear a sudden change for the worse, for 
all branches of the Rhenish-Westphalian iron industry, from the 
pig iron trade down to the smallest shops and factories, are well 
provided with forward orders. Inquiry and demand on the scrap 
iron market continue lively as before, but as supplies are heavy 
prices cannot be raised. A quiet trade is done in girders; the 
demand for iron bars is regular, while bars in basic continue in 
very good call, There bas been rather less life stirring in the 
heavy plate business, while the position of the sheet trade is 
decidedly favourable, existing orders reaching into the third 
quarter. Quotations are the same as before. A good deal of life 
is shown in the wire department, and satisfactory accounts are 
being received from the machine and construction shops. 


The Siegerland Iron Trade. 

The position of the market is, generally speaking, firm 
and favourable, although here and there activity has been decreas- 
ing, and manufacturers have, on account of that, agreed to accept 
orders at lower prices than were omy toamge quoted just to secure 
regular employment. Such was the case, at least, with some sheet 
mills. The Plate Union has been trying to obtain the former 
export bounties from the different conventions, and if these agree, 
more attention would be paid to the business on foreign account. 
Quotations for plates are fluctuating. Few orders of weight have 
been received until now in the building department, which is due 
to a want of enterprising spirit in this line. April is generally 
expected to bring an improvement. 


The Silesian Iron Market. 

The number of orders received in the raw and finished iron 
trades is sufficieat to secure a lively employment for the next 
quarter, and many manufacturing departments complain of a want 
of supplies. Prices are firm. 


German Consumption of Iron in January. 

During the first month of the present B y-s consumption 
of iron in Germany was exceptionally high, and the spring busi- 
ness must be very vigorous indeed if the usual advance for the 
second quarter is to take place. Supplies in January during this 
year have been 759,730 t., or 12-34 kilos. per head of the popula- 
tion, against 583,786 t., or 9-61 kilos. per head, in January, 1906, 
which shows an increase of 30 per cent. Output in pig iron, 
though improving, has not advanced in proportion to consumption, 
as may be seep from the following figures :— 
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In order to satisfy their inland consumers, German ironmasters 
have been neglecting their foreign customers, and export has been 
comparatively limite:!. 
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This shows a decrease of 24 per vent. against January, 1906. In- 
crease in import of pig iron to Germany for January of present 
year is 16,403 tons, or 37 per cent. against January, 1906. 


Coal in Germany. 


The condition of the coal market in Germany has never 
been more favourable than during the last few months. and 
the excellent demand in all districts has naturally increased the 
firmness already previously felt in quotations. At several pits 
the colliers have been asking higher wages, and these having been 
denied, a Commission has been appointed for the purpose of 
putting the demand before the Administration ; a final answer is 
expected to be given next week. In Silesia the business in coal 
has been increasing rather than otherwise, and promises to be 
very strong also during the next quarter. A fearful explosion 
occurred at one of the Saar pits last week, causing the death of 
seventy-three men, while several others received injuries. 


The Austro-Hungarian Iron Market. 


Pig iron is very firm, and {n good request ; foundry pig 
is becoming scarce. A fair inquiry comes in forall sorts of finished 
iron, plates being specially well inquired for, while girders remain 
a trifle neglected. * Official quotations are as follows :—Witkowitz 
forge pig, 117 to 122 crowns; ditto hematite, 127 to 130 crowns; 
grey steel iron, 130 to 135 crowns ; spiegeleisen, 140 to 150 crowns 
per ton. Styrian bars, 230 to 240 crowns; boiler plates, 315 to 
325 crowns ; tank plates, 275 to 285 crowns ; girders, 242 crowns, 
all per ton. 


Quietness on the Belgian Iron Market. 


Concerning business in the Belgian iron industry, the 
account given in last week’s letter can only be repeated, an abate- 
ment in’'demand being felt in most departments. Activity until 
now has r ined satisfactory, as the mills and forges have plenty 
of work on hand that was previously secured. Besides, foreign 
demand has continued lively, and when the prolongation of the 
Steel Convention that is so eagerly asked for has taken place, 
a revival in the general demand is anticipated. Prices for coal at 
the recent tenderings for the State Railways have been 2f. p.t. 
higher than at the previous tendering, while briquettes were 
offered at the former quotations. Both engine and house coal 
meet with active request, and some sorts are very scarce. 





The French Iron Trade. 


Employment as well as demand remain satisfactory in all 
departments of the French iron industry, and next quarter is 
generally expected to bring au improvement in activity, as well as 
in quotations, The coal trade is very active. 








MERRYWEATHER FIRE BRIGADE.—'rhe twelfth annual dinner of 
the Merryweather Fire Brigade was held at the Bridge House 
Hotel, London Bridge. un the evening of Saturday, the 23rd inst. 
The chief officer, Captain W. J. Rushforth wasin thechair. There 
were some sixty or sevénty present, and an enjoyable evening was 
spent. A feature of the entertainment was the presentation of a 
clock to Mr. Joe Mason on his retirement at the age of seventy, 
after over twenty years’ service with the Merryweather firm. Mr. 
—— acted as first instructor to the fire brigade when it was 
started, 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridg tis not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti nt of the of the uplet 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 











STEAM ENGINES AND BOILERS. 


3796. February 15th, 1906.— IMPROVEMENTS IN ALARMS FOR 
BoLers, Hermann Sandvoss, 7, Bahnhofstrasse, Neuss-on-the- 
Rhine, Prussia, Germany. 

The subject of this invention is an alarm signal for boilers, 
which signals a too high or too low steam pressure and also a too 
low or too high water level. There are three figures. Fig. 2 
shows the apparatus in section. The apparatus may be connected 
with the water gauge of the boiler direct, and the alarm signal 
may be fixed so as to indicate the level of the water in the gauge 
itself or in a separate tube or glass 4. In the latter there is a tube 
5, which is filled with mercury 6 to a height that is about the 
normal height of the water in the boiler. In the tube 5 there isa 
conductor 7 which is held by the insulating devices 8 which are 
fixed in the tube 5. There should be a vacuum above the mercury 
column 6, The tube 5 is connected to a brass sleeve 30, on to 
which the regulating screw 9 and the counter nut 10 are screwed. 
The conductor 7, which is of wire or other suitable material, ix 
carried through the regulating screw 9 and held therein by an 
insulator 8. The wire 7 with the screw 11 rests against the insulat- 
ing ring 12 on the regulating screw 9. By the regulating screw 9 
the wire, which is adjustable in the insulators, may be moved in 
either direction and adjusted to the uired water level. The 
conductor 7 is connected by the wire 14, clamped between the 
nuts 1] and 13, with a source of electric current and a signalling 
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device, whilst the tube 5, which is also made of some conducting 
material, is also connected by the wire 17 with the signalling 
device and the source of electric current. When the water is at 
the normal height, the mercury 6 is in the position shown. If, 
however, the water fall, the quicksilver 6, being influenced by the 
steam, expands and comes into contact with the conductor 7 by 
which a circuit is closed. In the casing 19, closed by the cover 18, 
which is connected by the pipe 20 with the upper end of the water 
gauge is a diaphragm 21, supporting the pin which is carried 
through the cover 18. On the cover 18 are the insulated plates 
23 and 24, to which the conducting wires 25 and 26 are attached. 
On a further plate 31 a double lever 27 is pivoted, which is influ- 
enced by a weight or a spring 28. From the plate 31 a wire 32 
leads to the alarm or signalling device, and through it to one pole 
of the battery, whilst the wires of the plates 23 and 24 lead to the 
other pole of the battery. When the normal pressure is on the 
diaphragm it is exactly centred and none of the contacts are 
together. If, now, the pressure becomes strong enough, the dia- 
phragm is raised upwardly, and, by means of the pin 22, in turn 
raises the double iever 27, whereby the contact pin 33 comes down 
on to the contact plate 23 and closes the circuit. When the pres- 
sure is too low, the diaphragm has a tendency to resume its normal 
position, and the contact pin 34 of the lever 27 comes into contact 
with the pin or rod 35. When the steam pressure falls behind 
the diaphragm, the contact pin 34 is pressed on to the contact 35 
by the spring 28. When the pin 34 touches the contact pin 35, 
the circuit is closed. If, however, the pressure becomes less—as, 
for example, when the fires are put out—the flexible pin 34 leaves 
the pin 35 and thus breaks the cironit.— February 27th, 1907. 


6321. March 16th, 1906.— VaLvE Gear, Jacob Iversen, 23, 
Schlossstr., Tegel, near Berlin, Germany. 

This invention relates to an improvement in valve gears for 
engines especially of that type known as reversing gear, and the 
object of the invention is to construct a special driving device for 
the uniform regulation of the admission of steam, so that the pre- 
liminary admissions can be controlled. There are five figures, 
Fig. 1 isa part sectional elevation. Fig. 2 illustrates the motion 
reversed. 1 are the cylinders, 2 the piston-rod, 3 the crosshead, 
4 the connecting-rod, and 5 the crank shaft. An arm 6 is fastened 
at one end to the crank pin on which the connecting-rod 4 is 
rotating, while the other end is linked by a pivot 7 to a rod 8. The 
rod 8 is at its other end 9 pivoted by a pin 10 to a rod 11, which 
itself is connected by a pivot 12 to the end of the arm 13 of the 
lever 14, The lever 14 is fastened by means of a pin 16 to a fixed 
support. The position of the lever 14 will only be changed if the 
motion of the engine should be reversed, or the degree of the 
expansion varied. In another fixed support a slotted link 17 is 
movably mounted on a stationary centre 18. Its lower end is 





pivotally connected by the pivots 19, 20,.and by a link 21 to the 
rod The arm 13 carries at its lower end another pivot 22, on 
which a link 23 is ge eee: and connected with its other end by a 
pivot 24 to a link 24, which is pivoted at 25¢ to the rod of the 
slide valve 26 controlled by the slotted link 17. The expansion 
slide valve 27 receives a lead of about 90 deg., and this may be 
affected by the crosshead 3, guide rod 28, and lever 29, which 
latter is connected to the guide rod 30 of the expansion slide rod. 
The lever 29 is pivotally supported on the frame of the cylinder 1 
by an arm 31. On reversing the engine the lever 14 will be 
thrown by means of the guide rod connected thereto into the 
position shown in Fig. 2. This will change the position of the 



































pivot 12, and consequently the position of the are described by the 
pivot 10 as shown at 81. The link 24¢ will now be guided in the 
upper end of the slotted link 17, as the link 23 is lifted by the arm 
13. All points between point 7 and point 10 alter their positions. 
The link Dt driven from point 20 also alters its position. It can be 
seen that the main valve 26 is shifted out of the central position 
in the dead point, so that although the engine uses only one 
excentric and one slotted link with stationary centre, nevertheless 
it works with a lead. This lead of the main valve 26 must increase 
as the distance of the reversing shaft from its central position 
increases, and must be zero if in the centre.— February 27th, 1907. 


INTERNAL COMBUSTION ENGINES. 


4589. February 24th, 1906.—IMPROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES, David Roberts, Spittlegate Ironworks, 
Grantham. : 

This invention relates to internal combustion engines of the 
kind wherein liquid hydrocarbon is injected into a compressed 
charge of air at or near the end of the compression stroke and 
brought into contact with a jet or jets of air sufficiently powerful 
to pulverise and break up the hydrocarbon. The oil or bydro- 
carbon is ejected from the oil nozzle or spigot by means of a pump, 
the plunger of which is operated by a snail cam, which gradually 
lifts a striker against the pressure of a spring and then allows it 
to drop suddenly under the action of the spring and thereby strike 
the top of the oil pump plunger, ejecting the oil suddenly in a 
manner somewhat rene that in which a projectile leaves a 


Fig. 2. 
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un. The striker is preferably cushioned near tie end of its 

elivery stroke by falling on a resilient pad of india-rubber, ard 
the stroke of the pump is regulated by an adjustable stop and.a 
lock nut, The suction stroke is effected by a spring, which lifts 
the plunger on the up stroke. There are ten figures. Fig. 2 isan 
end elevation ; /) is the vaporiser, « the vaporiser valve box, having 
an oil jet or nozzle formed with one, two, or more spray holes, 
through which the oil is forced by the oil pump e. There is an 
air jet admission valve box having a valve operated by an oscillat- 
ing cam, which opens the air jet valve to admit air at a higher 
pressure than the compression in the engine. The oil or hydro- 
carbon is forced by the oil pump ¢ through the oil delivery pipe & 
to the vaporiser valve box, and thence throvgh the jet of high- 
pressure air, which air thoroughly pulverises and bre ks up the 
oil, and, at the same time, serves to create so much commotion or 
agitation in the combustion chamber that the particles of 
the hydrocarbon vapour are immediately carried to all parts 
of the vaporiser }. The air for the jet is compressed by any of the 
well-known means, such as an air pump on the engine, or a separate 
compressor delivering into a receiver. The oil pump e and the 
oscillating cam are operated by cams on the eam shaft /. These 
cams are timed so that the valve which admits high-pressure air 
is rapidly opened before and closed after the delivery stroke of the 
oil pump ; m is a snail-shaped cam to operate the oil-pumpstriker 
q Anring the suction stroke of the pump, the delivery or forcing 
stroke being effected by a spring o pressing on the top of the 
striker g, which strikes the top of the oil-pump plunger 2, the 
latter forcing the oil through the oil jet like a projectile. The oil- 
pump striker is cushioned near the end of its delivery stroke by 
falling on a resilient pad + of india-rubber, and the stroke of this 
pump is regulated by the adjustable stop s and lock nut ¢, which 
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determine the travel or fall of the striker. The upward or suction 
stroke of the pump plunger x is performed by the spring o!, and it 
is brought to rest by the collar x! on the pump plunger coming 
against a face s! of the pump supporting bracket. The 
snail-shaped cam m is loose on the cam shaft and is driven in the 
forward direction by a pawl from a disc rigidly attached to the 
cam shaft. With this arrangement, if the engine runs backward 
either at starting or stopping, the paw! allows the cam to slip on 
the cam shaft,—February 27th, 1907. 


TURBINES. 


12,299. May 26th, 1906.—IMPROVEMENTS IN TURBINES, William 
B. Johnson, 4, Clayton-square, Liverpool. 

This invention relates to reversible turbines, in which loose rings 
of vanes are used, alternatively connected to the rotating part of 
the turbine and the stationary part, and the object is to provide 
simple means whereby eddying and leakage of fiuid may be 
avoided, and whereby the alternate rings of vanes may be connected 
alternatively to the rotating and stationary parts. here are four 
figures. Fig. 1 isa diagrammatic longitudinal half-section of part 
of a turbine. The loose rings of vanes 2 3 4 5 have concentric over- 
lapping rings or plates 6 7, which prevent fluid eddying or leakage 
past the edges of the rings. The rotating drum 8 is provided, at 
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Fig.l. 


intervals of two rings of vanes, with fixed rings or projections 9, 
against which the inner parts of the rings of vanes can rest ; and 
the outer casing cf the turbine 10 is provided with like fixed rings 
of projections 11, arranged in position intermediately with the rings 
9 on the rotating part. An inlet 12 for fluid under pressure is pro- 
vided at each end of the turbine, which fluid, when admitted at one 
end in the direction of the arrows 13, presses the rings of vanes, so 
that they rest alternately by their outer edges 3 5 against the pro- 
jections 11 on the casing and by their inner edges 2 4 against the 
projections 9 on the rotating part. On admitting fluid pressure at 
the other end, the rings of vanes are moved slightly in the opposite 
direction, so that those which rested against the projections 9 on 
the rotating part rest against the projections 11 on the casing, 
while those which rested against the projections 11 on the casing 
rest against the projections 9 on the rotating part. and thus the 
direction of rotation is reversed. Some of the overlapping rings 
are arranged at various positions radially on the rings of vanes as 
sbown at 14, so that fluid is allowed to pass freely in one direction, 
while it would be obstructed in the reverse direction, and expan- 
sion is allowed for. The course of the fluid is indicated by 
arrows 13, The projections and the edges of the rings of vanes may 
be provided at 15 with teeth or the like, to ensure firm but readily 
detachable ex tion bet them.— February 27th, 1907. 





ROAD MOTOR VEHICLES. 


22,959. October 17th, 1905.—AN IMPROVED COMBINATION CHANGE 
SPEED AND REVERSING GEAR FOR Motor Cars, CycLes, AND 
SIMILAR VEHICLES, William Bentley, Malpas, Cheshire. 

This invention relates to an improved combination change speed 
and reversing gear for motor cars, and has for its object an easy 
means of changing from one to another, There are eight figures. 
Fig. 1 shows a section of this change speed gear. A circular 
plate A is fixed to a shaft B, which is connected to the back axle 
or to the differential gear of a motor car or cycle, and on the face 
of this disc are bored a series of holes CC! C2, These holes or 
recesses are for the purpose of receiving sets of balls D D! D2, 
which are forced into gear with the holes or recesses ( C1 (2 by 
means of projections on an operating shaft E. The centres of the 
holes or recesses lie on a series of concentric circles. The balls 
DD! D? work in suitable holes bored ina driving barrel G, the 
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ends of which are attached to the funnel or other shaped ends H | 


which form a hollow bearing for the reduced end E! of the operat- 
ing shaft E. Working inside the hollow barrel G is a hollow 
operating shaft E, on the periphery of which are two raised por- 
tions K K! running round the shaft, the object of these projections 
K K! being to lift or bring any particular set of balls into gear 
with the holes or recesses in the disc A. As shown, the outer set 
of balls are set into gear with the disc. The nearer the row of 
balls engaged are to the centre the greater the speed will be, and 
when on the opposite side of centre similar speeds are obtained 
only in the reverse direction The operating shaft or barrel E is 
moved to the right or left by means of levers L! and L? moving 
the reduced end K! of the shaft E by engaging it at L. The 
lever L} is connected at one end to the handle in any convenient 
manner, and at the other toa lever L?, pivoted at L* to any con- 
venient part of the framing, so that by moving the handle the 
shaft E! can be moved to the right or left, and consequently the 
operating shaft E.—February 27th, 1907. 


MACHINE TOOLS. 


4746. February 27th, 1906.—IMPROVEMENTS IN METAL-PLANING 
MACHINES. Harold Suttoo, Dunford House, Crumpsall-lane, 
Higher Crump<all, Manchester. 

This invention has for its object improvements which can be 
applied to existing or to new machines. Ata few inches from the 
end of either the cutting or the return stroke of the table of the 
machines, the number of inches varying according to the size of 
the particular machine, a certain amount of energy is stored up, 
which energy assists to stop and start up the opposite movement 
of the table.- This energy is obtained by means of a weight, 
applied in such a manner that, at a few inches from the end of 
either the cutting or the return stroke of the table of the machine, 








the weight commences to rise, and continues to rise until the point 
of reversal is reached. ‘There are six figures. Fig. 1 shows the 
general arrangement wher the balancing device is worked from 
one of the gearing shafts, A is the weight, Bis a chain or wire 
rope attached to A, and, passing overa pulley C, is fastened to the 
lever D, which lever is keyed on to sleeve E, whilst a similar lever 
D! is keyed on the sleeve. On thesleeves are placed chain barrels 
carrying discs H, which discs are graduated with slots. These 
barrels can be turned by the attendant to wind chain on or off, 
and then can be locked to the levers DD! by engaging a catch 
with the slots in disc H. The slots in dise H are divided out, so 
that a certain known amount of chain is wound on to the barrels 
each time the catch is moved into successive slots. In one of the 
discs H isa pin which engages the teeth of a quadrant and moves 
a pointer, which pointer shows the number of revolutions of disc 
H. The chains M which are wound on to the barrels are carried 
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to the barrel N, which is fixed to one of the gearing shafts, or the 
chains M are carried round pulleys placed at the ends of the bed 
and are fixed to the under side of the table. When the gearing 
shaft rotates or when the table moves, one or other of the chains 
M is drawn tight whilst the other chain is slack, according to the 
length of the stroke of the machine. When the chain M is drawn 
tight, it commences to pull round one of the barrels, which barrel, 
being locked todise H, pulls round lever D, or will pull round lever D!, 
which raises weight A gradually at first until, when the full energy 
of the weight is available, the pin fixed to the lever P! works the 
connecting rod R and actuates the mechanism for reversing the 
direction of the travel of the table of the planing machine. The 
chains M rass over the sprocket wheels S in such a manner that 
when one of the chains M is being wound on to the barrel N, or is 
being drawn round the pulleys by the motion of the table, it will 
revolve one of the sprocket wheels S, which wheel S drives a square 
shaft which drives through a train of wheels another shaft on 
which is a sprocket wheel S that serves to draw in the slack of the 
other chain M and guides it always into the same place in the 
direction of V.—February 27th, 1907. 


FURNACES. 


11,151. May 12th, 1906.—IMPROVEMENTS RELATING TO FUEL- 
FEEDING ARRANGEMENTS FOR FURNACES, Aktieselskabet Thunes 
Mekaniska Vaerksted, Skoien, near Christiania, Norway. 

This invention relates to fuel-feeding arrangements for furnaces, 
and more particularly to arrangements for use in connection with 
chain grate stokers of the kind in which two sorts of fuel (for 
instance, coal and sawdust) may be used simultaneously or alter- 
nately, the proportion between the quantities admitted of either 
sort of fuel being capable of being regulated at will, or the supply 
of either sort of fuel being capable of being interrupted while the 
supply of the other sort of fuel is continued. There is one figure, 
a longitudinal vertical section. In front of the furnace there are 
arranged two fuel hoppers, of which one for coal or corresponding 
fuel A may be of usual construction. The bottom 7 aay of the 
hopper A has a movable shutter B, by means of wh‘ch the opening 
=o regu'ated or completely shut off. Between the hopper A 
and the furnace is arranged a hopper C for sawdust, peat, or other 
fuel. At the upper end of the hopper C is an enlargement D, in 
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which is fitted a swinging shutter E. When the hopper C is in 
use the shutter E is adjusted so that it lies in the enlargement D, 
and will not offer any obstruction to the free movement of the fuel 
through the hopper. F is a shutter in the side wall of the hopper 
C, closed off by means of a sliding door F!. Through this the con- 
tents of the hopper C may be stirred by means of a rake. Between 
the two hoppers A and Cis arranged asliding door I, suspended in 
known manner by arms J from a shaft G, and by means of a screw 
spindle K this door I can be adjusted for regulating the thickness 
of the fuel on the grate. Between the hopper C and the furnace 
is also arranged a sliding door M, suspended by arms N from a 
shaft O, and adjustable by means of a screw spindle P. By adjust- 
ing the height of the sliding doors the quantitative proportions of 
the two sorts of fuel admitted may be exactly regulated. If it is 
desired to fire with coal only, the door M is lowered to the height 
of the coal layer, and the shutter E is moved into the closed posi- 
tion. Ina corresponding manner the furnace can bs fired exclu- 
sively with sawdust, the sliding door I being then lowered and the 
shutter B closed.— February 27th, 1907. 


MISCELLANEOUS. 


4009. February 17th, 1906 —IMPROVEMENTS IN THE MOUNTING 
OF SLIDING-CLUTCH MEMBERS, GEAR WHE8LS AND THE LIKE, 
ON SHAFTS OR THE LIKE, Duncan G. Meikleneid, ‘‘ Galata,” 
Heather-road, Grove Park, Kent. 

This invention relates to improvements in the mounting of 
clutch members, or gear wheels, and consists of the application of 
balls between the longitudinal sliding surfaces, The general 
practice is to mount clutch members and sliding gears ona feather 
key let into the shaft, to which power is transmitted by the clutch 





or whel. This invention is designed to reduce the friction 
between the sliding parts to a minimum. There are six figures, 
Fig. 1 illustrates a form of safety clutch in use with mechanical 
stokers. The shaft A is the main shaft of the mechanism drivi 

the stokers ; B and C are moving brackets carrying a paw! operat. 
ing the ratchet wheel D. Balls rest in recesses in the ratchet 


N° 4,009. 


[ D | 
\ 


777 
. 





wheel D, and transmit power through the clutch member F and 
the balls G to the shaft A. H is a cambered recess in the clutch 
member with which the balls engage; J isa spring keeping the 
clutch member up to its work. K is the nut for regulating the 
compression of the spring. A collar prevents the ratchet wheel D 
from moving away from the clutch. M is a renewable cuppeil key 
let into the shaft A, in which the balls G rest.—February 27th, 
907. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad. 
miralty :— 

Engineer Commanders.—H. J. Meiklejohn, to the Suffolk ; T, 
Green, to the Royal Arthur, on recommissioning ; J. R. J. Pedrick, 
to the Royal Sovereign ; J. D. Rees, to the Natal, on commission- 
ing; and W. Edwards, to the Argonaut, on recommissioning ; 
T. H. B. Bishop 8. Rawling, and H. Lashmore, all to the Vernon 
and Excellent, additional, for torpedo and hydraulic course. 

Engineer Lieutenants.—J. G. Gundry, to the Victory, additional, 
for instruction of engine-room ratings in T.B.’s; F. Ranken and 
R, A. Howley, to the Natal, on recommissioni»g ; J. W. Alexander 
and R. G. King, to the Argonaut, on recommissioning; W. R. 
Davies, to the Vernon and Excellent, additional, for torpedo and 
hydraulic course; E. A. Pethick, H. F. Pocock, H. . Couch, 
H. E. Hoare, and H. W. F. Heneage, all lent to the Vernon and 
Excellent, additional, for torpedo and hydraulic course ; G. Bevis, 
to the Hermione, on completing. 

Engineer Sub-lieutenants.—H. Wormell, to the Natal, on com- 
missioning; P. D. Fulford and W. C. Horton, to the Hannibal, 
lent, temporary ; J. Ashton, to the Mars, lent temporary, on com- 
pleting ; C. V. Evington, G. H. Turrall, both to the Vernon and 
Excellent, additional, for torpedo and hydraulic courses; FE. G, 

e, to the Racer, additional, for service at RN. College, 
Osborne. 

Chief Artificer Engineers.—E. J. W. H. Rickard, to tha Blake, 
additional, for the Spitfire; H. T. Leverett and F. D. Morgan, 
both lent to the Vernon and Excellent, additional, for terpedo and 
hydraulic course. 

Artificer Engineers.—W. O'Sullivan, H. Voaden, O. G. Smale, 
and J, Mankey, all lent to the Vernon and Excellent, additional, 
for torpedo and hydraulic courses. 








LAUNCHES AND TRIAL TRIPS. 


OnwarD Ho, steam trawler; built by Earle’s Shipbuilding and 
Engineering Company; to the order of 8. T. White and Co., 
Limited ; dimensions, 143ft. 4in., 23ft. by 13ft. 4in. ; on the 
measured mile a speed of 1] knots was attained ; trial trip, March 
18th. 

Dalsy, steel screw steamer ; built by Messrs. Wood, Skinner and 
Co.; to the order of Mr. Martin Carl, of Copenhagen ; to carry 
cargo ; engines, 17}in., 29in., 48in. by 33in.; constructed by North- 
Eastern Marine Engineering Company; a speed of 10 knots was 
maintained in heavy weather ; trial trip, March 19th. 

BaRBADOs, steam fleeter; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of the Hull Steam Fishing 
and Ice Company, Limited; the vessel behaved well in a strong 
wind and sea ; trial trip, March 20th. 

Komata, steamship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Union Steamship Com- 

ny of New Zealand, Limited ; dimensions, 295ft., 42ft. ; to carry 
3100 tons deadweight ; a speed of over 11 knots was attained ; trial 
trip, March 21st. 

RybE, beamless steamship ; built by Tyne Iron Shipbuilding 
Company, Limited ; to the order of the Royland and Marwood 
Steamship Company ; dimensions, 360ft., 50ft., 25ft. 8in.; to carry 
6000 tons of cargo ; engines, triple-expansion, 24in., 40in., 66in. by 
45in.; constructed by Dickinson and Sons, Limited ; an average 
speed of 11 knots was maintained over a number of runs; trial trip, 
March 2Ist. 

Syena, cantilever steamer ; built by Sir Raylton Dixon and Co., 
Limited ; to the order of Herr J. Ludwig ; dimensions, 372ft. 2in., 
52ft. by 28ft. 4in. ; to carry 7400 tons ; engines, triple-expansion, 
26in., 42in., 70in. by 48in., pressure 180 1b. ; constructed by the 
North-Eastern Marine Engineering Company ; trial trip, March 
23rd. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. G. C. WorKMAN, late of 43, Chancery-lane, W.C., general 
agent for the United Kingdom for armoured cuncrcte construc- 
tions on the Coignet system, mforms us that he has taken offices 
in No. 20, Victoria-street, Wesiminster, S.W. 

Messrs. Ernest Scott AND Mountain, Limited, of Newcastle- 
on- l'yne, inform us that they are just about to open a new suite 
of offices m the’ corner building at the junction ot Queen Victoria- 
strcet and Cannon-street, London, the entrance being No. 49, 
Queen Victoria-street, E.C. Messrs. Scott and Mountain's London 
business is under ‘he care of Mr R. Hood Haggie. 

THE Commercial Intelligence Branch of the Board of Trade are 
notified by his Majesty’s Consul-General at Antwerp that the 
municipal authorities of that city invite tenders for the supply of 
two tug boats for use in the Antwerp Docks. The specitication 
(cahier des charges, No. 1212) and the plans may be obtained from 
the Hétel de Ville at Antwerp on payment of If. and 9f. respec- 
tively. Tenders, in sealed registered envelopes, shouid be deli 
vered to ‘‘M. le Bourgmestre de la Ville,” at the Hotel de Ville, 
not later than the 29th April next. A deposit of 6000f. (about 
£240) is required to qualify any tender. A copy of the specifica- 
tion may be seen by British builders at the offices of the Commer- 
cial Intelligence Branch, 73, Basinghall-street, London, E.C. 
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Tuer is not much satisfaction, after all, to be got out 
of saying, “ We told you so;” yet the words arise irre- 
sistibly when we think of the recent meeting at the 
Guildhall which discussed the decision of the Water 
Board to bring in a Bill for the equalisation of charges 
over its area. We spared no opportunity at the time 
when the London water companies were still in existence 
to urge that things were much better left as they were, 
and that if any change were made, sooner or later higher 
prices would be charged for water. Our unpleasant 
prophecies are only too well fulfilled. Among the obliga- 
tions of the Water Board was a stipulation that it shovld 
within a given period—three years from the “appointed 
day,” we believe—bring in a Bill to equalise its charges. 
It is now about todoso. The rates levied by the old 
companies varied from 3 to 7 per cent., the difference 
being partly explained by the varying amount of pump- 
ing required. The proposal is now to make a level rate 
of 5 per cent. Thus, while some districts will un- 
doubtedly benefit, others will suffer, and among the latter 
will be the City of London. Now London has a high rate- 
able value, and in some cases, it is currently reported, it 
would pay, even under present circumstances, to cut 
off the water and wash in beer! With a rateof two-thirds 
more, ablutions in wine might be economical. It may 
be taken that the 5 per cent. level rate will bring in about 
the present revenue. It is likely to be more rather than 
less, for the Board is certain to have safeguarded itself ; 
for although there was a small surplus on last year’s 
working, it was not large enough to take any risks with. 
It was certainly the intention of Parliament that the rate 
should eventually be the same all over London, and we 
fear the ingenious suggestion that, having brought in its 
Bill, the Board has done all that was required of it by 
statute, and that it need proceed no further in the matter, 
is untenable. 


Tur river Humber is claiming a large share of parlia- 
mentary consideration this year, there being no less than 
four contested Bills which have to come before the 
Committees. The most important of these is one for the 
reconstruction of the Humber Conservancy on the lines 
laid down by the Board of Trade Commission of last 
year. This Bill, after four days’ hearing, has been 
passed by a Committee of the House of Lords. By 
it the duties hitherto performed by the Humber 
Pilotage Commissioners and the Hull Trinity House are 
to be transferred to the new Conservancy Board. The 
water bailiffs’ dues are also to be transferred to the Con- 
servancy. These dues at present are levied by the Hull 
Corporation, and during the last ten years have amounted 
to £31,000, out of which £24,000 has gone to the relief 
of the rates of the city; the jurisdiction of the Con- 
servancy is to be extended from the mouth of the Trent 
to Gainsborough. Power is also given to levy dues on 
shipping for the purposes of the Commission. The prin- 
cipal opponents to the Bill were the Corporation of Hull, 
who objected to the transfer of the water bailiffs’ dues, 
and asked for a larger amount of representation on the 
Commission than was settled by the Commission; but in 
spite of this and other objections, the Act was passed by 
the Committee as presented, with a slight alteration in 
one of the clauses relating to certain funds belonging to 
the pilots. 


Now that peace has been declared in German South- 
west Africa, a great deal of attention is being paid to its 
commercial development. The Colonial Director of the 
German Foreign-office, Herr Dernburg, is the right man 
to deal with the situation, and his vigorous policy, since 
his recent appointment to office, has created a good 
impression in engineering circles in Germany. The 
climate of the Colony is good, and every facility is to be 
given to emigrants desirous of taking up agriculture and 
sheep rearing; and capital is not wanting for the 
development of the Colony in this respect. Only those 
willing to work will be accepted, and they must first 
spend six months of probation with an established 
farmer, when land will be made over to them on 
easy terms. Those who have been fighting against the 
natives during the last two years are being offered 
facilities to settle immediately. The soil is stated to be 
fertile, and water is plentiful. It is well known that 
German South-west Africa is very rich in copper, and it 
has been found in all parts of the Protectorate. The 
best known deposits are those of Otavi, and it is for the 
development of these particularly that the Swakopmund- 
Otavi Railway, 600 kiloms. in length, has been built. The 
railway will shortly be extended in the Otavi region, on 
account of the mineral wealth which has been found to 
exist there. The minerals exist principally as car- 
bonates and sulphides, containing about 15 per cent. of 
copper ; and galena, containing about 40 per cent. of lead. 
Besides the Otavi Railway and the Government line 
between Swakopmund and Windhuk, a third railway is 


in operation between Liideritzbucht and Kubub. This 
will be extended to Keetmannshaap, and the main line 
from the north to the south of the Colony will pass 
through the latter settlement. This traffic has at 
present to be carried on by oxen, and the cost of this form 
of transport is so high that the building of the railway 
cannot be delayed. Settlements have sprung up with 
surprising rapidity along the lines of the existing railways, 
and there is every reason to suppose that the Colony has 
a prosperous future before it. 


A Bit promoted by the Hull and Barnsley Railway 
Company to construct a pier on the bank of the Humber 
adjacent to the Alexandra Dock has passed the Commons’ 
Committee. The proposed pier will be 1200ft. long, and 
project into the river 385ft., and will be used for the 
loading and discharging of perishable and other goods 
from the continental steamers without their entering the 
dock. The North-Eastern Railway Company is at the 
present time constructing a similar jetty or wharf adja- 
cent to the Albert Dock, and last year the Hull Corpora- 
tion, which owns the land beside the Alexandra Dock, 
asked Parliament for powers to construct a similar wharf 
on their frontage. This Bill was passed by the Commons, 
but rejected by the Lords’ Committee. Arrangements have 
now been made by the Hull and Barnsley Railway Com- 
pany to lease this particular land for its pier. The esti- 
mated cost of the work is £150,000. The present Bill was 
opposed by the owners of Earle’s shipbuilding yard, on 
the ground that it would be a source of inconvenience in 
launching vessels from their slipway. The Aire and 
Calder Navigation and the River Craft and Lighter 
Owners’ Association objected that the proposed wharf 
would interfere with their keels while waiting to get into 
the dock; and that the construction of the wharf would 
lead to accretion, and tend to injure the deep water 
channel of the river. However, after five days’ hearing, 
the Committee found that the preamble of the Bill had 
been proved. Whether it will be more fortunate than its 
predecessor remains to be seen. 





Tue Panama Canal has passed through another of its 
kaleidoscopic changes—Mr. Stevens, the chief engineer, 
has resigned, and Major Goethals, of the Engineer Corps 
of the United States Army, has been appointed in his 
place. Thus Mr. Wallace and Mr. Stevens, as chief 
engineers, and Mr. Shonts, as Chairman of the Com- 
mission, have played their brief parts on the stage, and 
then retired into the comparative obscurity of private 
business. In each case, it is believed that red tape 
hindrances and political interferences have had much to 
do with the change. Both Mr. Wallace and Mr. Stevens 
have been engineers-in-chief of great railway systems, 
positions which are free from the “circumlocution 
department ” which seems to be an inseparable feature of 
Government work. It is possible that the new engineer- 
in-chief, Major Goethals, and his two assistants, Majors 
Sibert and Gaillard, will find tnemselves more at home 
than their predecessors, since all the Government engineer- 
ing work is subject to the same influences and conditions 
as those which seem to cause so much trouble at Panama. 
A certain official clique at Washington is doing its utmost 
to put the Panama work in a bad light and in general 
disrepute by circulating all kinds of rumours and stories, 
which are eagerly seized upon by the daily Press, whose 
aim is sensation, regardless of truth or fairness. But 
it must not be forgotten that while chiefs may come 
and chiefs may go, the work of construction is steadily 
progressing. The future purpose of Mr. Stevens 
is not announced. Mr. Wallace resigned to become 
consulting engineer to a syndicate engaged in the pro- 
motion of important electric railway enterprises, while 
Mr. Shonts retired to become president of a company 
controlling the rapid transit facilities of New York City. 
It is also to be noted that there have been numerous 
resignations of commissioners, division engineers, and 
other officers. Another change in the canal situation is the 
entire rejection of the contract plan, after months of time 
had been spent in drawing up contracts and considering 
tenders. The reason assigned is that the profits would 
go, not to the contractors, but to their financial backers. 
It seems likely now that the work will be carried out like 
the river and harbour works and other public works; 
that is, under the direct charge of the Government’s 
military engineer corps, with contracts of reasonable size 
for certain portions. 


THERE seems to be little if any doubt that the 
explosions on board the French cruiser Jena, lying in 
dry-dock at Toulon on the 12th of the month, were due 
to spontaneous combustion of cartridges filled with the 
French smokeless powder known officially as “B.” Pow- 
ders of this kind were first used in the French navy nearly 
twenty years ago, and it has been recognised for many 
years that they are neither stable nor safe. Eight years 
or so after their invention the first serious warning of 








their defect was given. On May 18th, 1896, a half charge 








of B powder, weighing 25 kilos, took fire spontaneously on 
board the Duperré; there was no explosion, and other 
bodies of the same powder in the magazine were 
unaffected. In the following year a similar accident, also 
ascribed to powder B, happened in a magazine at Saigon, 
and, later, another on board the Jean-Bart. But the 
most famous explosion was that of the magazine at 
Lagoubran, near Toulon, which resembled in its violence 
the explosion on Plumstead Marshes a few weeks ago. 
Unfortunately, half a village was. destroyed, and some 
lives were lost. It was contended that B powder was not 
responsible, but in view of its previous misbehaviour it 
has always remained suspect, and there is no lack of 
evidence to show that commanders have always regarded 
it, if more than a few years old, as a source of danger to 
their ships. In view of the unsatisfactory explanations 
of the Minister of the Marine and the attack of Admiral 
Bienaimé, who declared that a spontaneous conflagration 
of the smokeless powder had long been feared, and might 
happen again at any moment, the Chamber of Deputies 
refused to accept the conclusions of a Commission of 
Inquiry appointed by the Minister for fear that they would 
be too partial, and insisted upon two other Commissions 
being nominated, one by the Chamber of Deputies, and 
another by the Senate. With three Commissions investi- 
gating a very complex matter in which all trace of direct 
evidence has disappeared, it is very doubtful whether the 
inquiry into the loss of the Jena will throw any additional 
light upon the cause of the disaster, although it will 
certainly result in the carrying out of measures for the 
safer storage of explosives. The fact that the Minister 
of Marine has tacitly accepted the theory of a spon- 
taneous conflagration of smokeless powder is shown by 
the fact that he has ordered some of the battleships to 
discharge their stores of explosives, leaving only sufficient 
for firing practice. 


THE serious tone which the Earl of Glasgow adopted 
in referring to the Navy Estimates in his address to 
the Institution of Naval Architects echoes exactly the 
feelings of a very large body of thinking people. The 
building programme for the Navy is dwindling away, and 
although on paper we may be maintaining the two- Power 
standard, we are weakening our position by displaying to 
foreign nations a pusillanimity which was quite foreign 
in the past. Englishmen have never counted the cost of 
the Navy, and we are convinced that the fact that 
equality with it was unattainable has done much to 
prevent any attempt being made to surpass it; itis when 
a competitor sees himself within a fraction of overtaking 
his opponent that he-strives hardest; when his lead is 
enormous emulation is disheartened. The standard esta- 
blished in the famous Cawdor memorandum has been de- 
parted from ; two battleships of the first-class, or three if 
the Hague Conference should prove fruitless, and one 
unarmoured cruiser represent the principal items on the - 
programme which Mr. Robertson read on Tuesday, 
March 5th, to the House of Commons. In other direc- 
tions, too, economy is being sought, and the accounts for 
men and ammunition have both suffered reduction. 
Such retrograde. action cannot be regarded with equa- 
nimity, and many will be found to apply the words of 
the illustrious President of the Institution of Naval 
Architects to the present year, and assert that “the 
security of the country is jeopardised by allowing the 
defences to fall below what experience has shown to be 
the minimum strength requisite to cope with any pro- 
bable combination of Powers likely to be arrayed against 
us. . . . Economy with efficiency every one will 
agree is an excellent principle for a Government to 
follow but the. business of a naval administra- 
tion is to see that the strength of the fleet in ships, in 
men, in equipment, and in auxiliaries is kept up to the 
high standard that has rightly been fixed by successive 
administrations.” Is that being done ? 


Compu.sory adoption of the block system on American 
main line railways seems likely to be a feature of the near 
future, as a result of the numerous railway accidents of 
recent years and the public distrust of the railways. 
The movement now beginning is of the same character as 
that which led to the compulsory adoption of automatic 
couplings for goods wagons and automatic continuous 
brakes some years ago, when the railways declared 
that it was unnecessary and unjust, and would be 
ruinous. As a matter of fact, the use of such couplings 
and brakes has immensely facilitated the efficiency and 
safety of handling traffic, while it has not produced any 
financial difficulties. In fact, the American traftic of to- 
day could not be handled as it is without the aid of these 
adjuncts, and it is certain that they would not have 
reached their present degree of perfection and of 
almost universal use had the railways not been compelled 
by law to take action. Now history is repeating itself, and ° 
the railway companies are busily explaining that block 
signalling is not necessary. cannot be introduced without 
interfering with traffic, and will be absolutely ruinous in 
expense, although, of course, it will be introduced gradu- 
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ally, and, in any case, introduced first on the main lines, 
which represent but a small percentage of the total 
railway system. The report of the Interstate Commerce 
Commission shows that 48,732 miles of line are now 
equipped with block signals, of which 6827 miles have 
automatic signals, and 179 miles have adaptations of the 
staff system. The cost is estimated at £840 to £1000 
per mile for the manual system—as used in England— 
and £300 to £600 per mile for automatic signals. The 
report states that: “‘ Automatic block signals are almost 
universally looked upon in the United States as the 
highest exemplification of the art, and have been, and 
are being, developed with great energy and skill and 
liberal expenditure of money. They are superseding 
the telegraph block system to some extent, and seem 
destined to do so increasingly in the future.” 


Arter the alarmist cries which resounded a while ago 
regarding the Assuan dam, it is interesting to note that 
the Council of Ministers sitting in Cairo on the 21st 
ult. decided that the height should be increased by 7 m., 
say 23ft. The cost of the work is estimated at £1,500,000, 
and it will take some six years to finish. This first cost, 
however, appears but trifling as compared with the profit 
to be earned by the additional land irrigated year by year. 
Nearly a million acres in northern Egypt remain uncul- 
tivated owing to lack of water. 
thought has received no water for between 3000 and 4000 
years, and the cotton crop alone due to the new supply of 
water will, it is estimated, show an annual increase in 
value of between £3,000,000 and £4,000,000. The 
amount of water which will be held up by the height- 
ened dam will be much more than twice as much as the 
present dam impounds. Unfortunately the raising of 
the dam will cause the celebrated ruins of Phile to be 
still further submerged, and this, very naturally, is 
greatly regretted on all sides. Still, one cannot help 
agreeing with the authorities in the steps they have 
taken. They had to consider what was the best for the 
largest number. Our readers will remember that at the 
time the safety of the dam was being discussed we went 
fully into the matter, and showed that Sir William Will- 
cocks when designing the structure had based his calcu- 
lations on a water level 6 m. above the present highest 
level—that is only 1 m. less than is now proposed. The 
question of the erosion of the rock on the face of the 
down-stream aprons was also gone into, and it was 
pointed out that such phenomena were well recognised as 
liable to occur in similar cases, and had to be dealt with 
as they arose. It may be taken, therefore, that the rais- 
ing of the dam will be carried out with perfect safety, 
more especially since even with the extra head of water it 
has, with one exception, a greater section than any 
masonry dam of similar height in the world. 

Tue Mersey Docks and Harbvur Board has determined 
to construct a stone revetment 2} miles in length along 
the northern side of the Crosby channel in the estuary of 
the river Mersey. The main object of this work is the 
prevention of the erosion of the Taylor’s Bank on the 
north side of the channel, and consequent encroachment 
of the Askew Spit on the opposite side, which in recent 
years has threatened seriously to narrow the navigable 
width of the waterway, as well as to form a dangerous 
and sharp bend in this part of the channel. Anyone 
who has entered Liverpoo! several times on any of the 
largest of our Atlantic liners can scarcely fail to have 
been struck by the care with which the curve at this 
point has to be taken, and it is currently reported that 
some of the best captains express doubt as to the possi- 
bility of taking such ships as the Mauretania and Lusi- 
tania in at all under the present conditions. It is 
therefore a very timely decision of the Mersey Harbour 
Board to improve the river at this point. The revetment 
—which we referred to in some detail in our last issue 
—will be carried to a level of about low water mark. 
The decision of the Board has been arrived at after 
submitting the proposal of their engineer-in-chief to a 
commission of engineering experts, who have unanimously 
approved the scheme. Still further to improve the 
channel and deepen the waterway, a dredger of three 
times the capacity of the largest now employed at Liver- 
pool is to be built to the order of the Board. Liverpool 
evidently appreciates the fact that still more must be 
done at that port if it is to offer equal facilities with 
New York and Southampton for Transatlantic liners of 
great draught. It is stated that the Docks Board hope to 
increase the depth in the entrance channel from 27ft. at 
low water to 37it. 


A Goop deal of adverse critizisu: has recently appeared 
in the public Press concerning the national harbour works 
at Dover and their effect upon the navigation of the port. 
For some years past the condition of the harbour in heavy 
weather was anything but satisfactory, but it was hoped 
that on the completion of the works the difficulties would 
disappear. It is stated that the design of the western 
entrance between the Admiralty Pier extension and the 
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island breakwater is not regarded as satisfactory by local 
pilots and harbour officials. A fortnight ago, during the 
progress of Admiralty tests of thenew naval harbour, the 
first-class cruiser Duke of Edinburgh was carried by the 
strong current across the harbour, and stranded near 
the torpedo boat moorings, which are laid between the 
Prince of Wales pier and the Promenade pier. State- 
ments have appeared in several papers that it is now 
proposed to extend the western arm of the harbour by 
800ft. to 400ft., so as to overlap the western end of the 
south or island breakwater. Other accounts are to the 
effect that the western entrance is to be closed altogether, 
and a double entrance formed on the eastern side of the 
harbour. On the other hand, the Parliamentary Secretary 
to the Admiralty, replying to a question on the subject in 
the House of Commons recently, studiously avoided any 
reference to the question of alterations in the design. 
Almost concurrently with the news of the stranding 
of the Duke of Edinburgh came an announcement 
in the recently issued report of the Hamburg- 
America Steamship Company to the effect that “since 
we gained the conviction from various occurrences 
that the port of Dover, at any rate in its present 
state, does not afford sufficient safety for large vessels, 
we have decided to abandon this place as a port of call, 
and to send our large steamers on the outward journey, 
as formerly, to Southampton.” That difficulties of navi- 
gation do exist seems undoubted ; but it may be that they 
have been exaggerated in recent reports. At certain states 
of the tide the currents run with great velocity past the 
western entrance to the harbour. At about high water 
the velocity of the tidal stream is 5 knots under normal 
conditions, and this rate is largely increased during the 
prevalence of strong winds from certain quarters. Not 
only are the tidal streams outside the harbour sources of 
difficulty, but the construction of the breakwaters seems 
to have led to the formation of strong currents within the 
sheltered area. It is probable that these currents are due, 
in some degree at any rate, to the existence of entrances 
at either end of the harbour. 


THE development of inland navigation in the United 
States is to be investigated by a special Board appointed 
by President Roosevelt. Vast sums of money have been 
expended in river improvement, and a less amount in 
the construction of canals, but there has been no com- 
prehensive or connected system of work. The proposal 
now is to consider the matter on the broad general basis 
of establishing a national system of internal transporta- 
tion by water. The subject has in the past been greatly 
confused by the persistence of a visionary idea of connect- 
ing the Great Lakes with the Atlantic and the Gulf by 
deep “waterways” or canals capable of accommodating 
ocean steamers. The State of New York is building a 
barge canal from the Hudson River to Lake Erie, and a 
similar canal is proposed from the Ohio River to the same 
lake to handle a part of the enormous coal and ore traffic 
between the lake ports and the Pittsburgh manufac- 
turing district. When the Chicago Drainage Canal 
was built it was with the idea of eventually utilising it 
as part of a navigable route to the Mississippi River. 
Surveys and estimates have been made for such an ex- 
tension, but no steps have been taken towards its con- 
struction. The enthusiastic partisans of this route 
advocate its extension to the Gulf by the improvement 
and regulation of the erratic Mississippi River, and talk 
eloquently about making Chicago and St. Louis “ sea- 
ports.” The Government engineers, however, report 
that while a 12ft. channel might be maintained 
throughout the Mississippi, a really deep channel, 
say 23ft., would be of such enormous cost as to 
be entirely beyond the amount warranted by the most 
roseate ideas of traffic possibilities. On the other hand, 
a 7ft. barge canal to connect the northern end of the 
Mississippi River with Lake Michigan has been under 
construction for many years, and in view of the great 
number of railways by which it is paralleled it is an open 
question whether—when completed—it will be of any 
real use or will justify the expense incurred in its con- 
struction. It is unfortunate that every scheme for inland 
navigation has been burdened from the beginning with 
views of ocean steamers travelling a thousand miles 
into the interior, and it is to be hoped that the report 
of the new board or commission will discuss the matter 
on the basis of practical possibilities and reasonable 
cost in relation to the traffic conditions. 


Tue general interest of the papers read at the meetings 
of the Institution of Naval Architects was this year 
distinctly greater than usual, and there was a very blessed 
relief from the highly mathematical contributions which 
had sucb a strong dispersive effect upon the gatherings 
at one time. Mathematical theses are not suitable for 
oral discussion, and the members of the Institution are 
not sorry to have seen the end of them. The debates 
on several papers were well maintained, but we suggest 
to the Council that they should induce some of the 
younger men to take part in them more often. The 





i 
Institution numbers on its 10ll many eacelent speaks 
men whom it is a pleasure to hear ; but they are familiar 
friends, whose views are known almost before they are 
expressed. Far be it from us to suggest that any of 
those luminaries who now add to the brilliance of the 
proceedings should be the first to remain silent where 
much is to be said; but we would urge upon the coming 
men not to be abashed in the presence of the familiar 
experts; let them also take the floor when opportuhity 
arises. It is a very common comment, and a ; ainfully 
true one, that engineers fail to express tho:nselyes 
lucidly, to say nothing of effectively, at public conf erences, 
Many of them have ideas; few learn to express them, 
Practice is essential, for the graces of rhetoric are no 
more to be gained than skill on the double-bass by pro- 
found listening. 

Arter the pronouncements made in both Houseg of 
Parliament regarding the Channel Tunnel, no surprise 
can be felt at the withdrawal of the Bill. The replies 
made by the Earl of Crewe and the Prime Minister to 
inquiries on the subject were to the effect that, while 
the deep concern felt in the matter was fully ‘ealised, 
the Government’s view of the public interest was that 
the tunnel should not be constructed. Even supposing 
that the military dangers involved were amply cuarded 
against, there would, in the opinion of the Government, 
exist throughout the country a feeling of insecurity, 
which would, it was believed, lead to a constant amount 
of increased expenditure, both naval and military, It 
was thought, moreover, that it would produce a condition 
of unrest, and possibly even of alarm, which, however 
unfounded, would be injurious in its effects, whether 
political or commercial, while the prospects of advantage 
to the trade or industries of this country did not appear 
to be so great as to” compensate for these evils. So the 
Bill has been withdrawn, and we are not sorry that this 
decision has been arrived at. Undoubtedly it would bea 
fine feat of engineering to carry through, and, not only to 
carry through, but to work successfully. We have no doubt 
that present-day engineering skill would avail to pierce 
the tunnel, and to keep it properly ventilated when 
pierced, but we have very grave doubts as to the advisa- 
bility of making the connection with the Continent other 
than by means of shipping. Hitherto Great Britain's 
first line of defence has been the sea. To construct a 
tunnel would be to weaken this defence ; it would be like 
a rat-hole ina dyke. Itmight, according to some, be but 
a slight weakening, but still it would be there, and we 
imagine that even sea-sick patriots would rather undergo 
the miseries of a “ dirty ” crossing than feel that, in how- 
ever slight a degree, the safety of their native country 
was being imperilled. 


Ir is to be feared that the Bill to amend our patent 
laws, and particularly to remove the absurd disadvantage 
under which they place British industries, has been 
drawn without sufficient forethought. We must, remem- 
ber, however, that it was introduced by Mr. Lloyd- 


George in direct fulfilment of a promise made 
many months ago, and we have no doubt that the 
intention is excellent. The measure has so far only been 
read once, and then only under the ten-minute rule, so 
that no discussion was possible; but it is to be earnestly 
hoped that when it comes again before the House it will 
be debated fully, carefully, and without party or personal 
bias. The object of the Bill is entirely admirable; it is 
to prevent foreign countries making for themselves a 
monopoly of British markets by taking out English 
patents. Means to upset this very undesirable state of 
affairs must be sought, and we are convinced that they 
can be found without imposing undue hardships on the 
poor inventor, or interfering with international conven- 
tions. The subject is, we admit, complicated by many 
issues, but we trust that members in both Houses will 
endeavour to make themselves acquainted with the 
principal points, so that the excellent intentions of 
Mr. Lloyd-George may be made of good effect. 


Tue peculiar people who are prepared to risk the 
industries of the country for the fulfilment of an ideal 
have once more had their opportunity, and once more the 
strong common sense of this nation of shopkeepers has 
asserted itself and sent them away discomfited. On 
Friday, March 22nd, the Metric Bill was read a second 
time in the House of Commons, and on a division was 
rejected by 32 votes. Two exceptionally good points 
amongst many were made against the Bill. It was 
pointed out that, although a large number of countries 
used the metric system, yet by a long way the bulk of 
our trade was done with nations that did not employ it. 
Mr. Shackleton stated that the value of exported cotton 
goods amounted annually to something like seventy-five 
million pounds, and the larger proportion of this huge 
trade was done with Eastern nations who knew little or 
nothing of the metric system, and were of such @ 
suspicious nature that if we made any change at all it 
would act detrimentally to our interests. The enormous 
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cost of makiug such a change wus very properly impressed 
upon the House. Is it too much to hope that for a time 
we may now be free from this perennial struggle? It is 
open to anyone who so wishes to employ the metric or 
any other system of measurement he pleases. If any- 
one finds that it would suit his trade let him adopt it, 
but it would be a useless extravagance to attempt to 
enforce it on an unwilling country. We all admit that 
the British system is irrational, so is our spelling, but 
neither one nor the~other has stood in the way of our 
progress in the past nor is likely to do so in the future. 


Tue Grand Trunk Railway recently placed an embargo 
1 all dead freight on its main line moving eastward of 
‘oronto. The object of this was to afford an oppoi tunity 
, deliver the freight already taken and which was wait- 
ing for cars. The shortage of equipment held by the rail- 
vays has been the cause of complaints by shippers for 
several years past; and, following the lead of several of the 
States of the American. Union, demands for “ reciprocal 
demurrage” against the railways are being expressed. No 
rclief being in sight, and the railways claiming that the exist- 
ing car building works are unequal to the demands being 
made upon them, the matter has been brought before the 
Board of Railway Commissoners. The Board has institu- 
ted inquiries into the present amount of rolling-stock, 
extent of additions to this stock during 1906, orders out- 
standing for additional equipment and relative matters. 
In making the demand for the above-mentioned returns, 
the Chairman stated that the Board had hitherto felt a 
difficulty in making orders for the supply of cars or equip- 
ment upon specific complaints for fear that this might 
result in taking from others the public utilities to which 
they were entitled. They had also felt that the unprece- 
dented activity of business could not have been foreseen 
and provided against; but that roads now having had 
their warning, will be expected properly to equip their 
existing lines before making extensions. The pronounce- 
ment concludes with the words :—‘‘ The Board does not 
desire to hold railway companies to a higher standard 
than seems reasonable, but it proposes in the future to 
adopt all means within its power to make railway com- 
panies live up to a reasonable standard and to give to the 
public, so far as circumstances render it reasonably 
possible, the service which the statute requires.” 


On March 18th Professor Reichel, whilst discussing 
the question of the electrification of the Berlin Metro- 
politan Railway—Stadt und Vorortbahn—before a large 
audience of the Verein Deutscher Ingenieure, stated that 
although the present working of the railway was very 
satisfactory, yet it could not continue to cope with the 
increasing number of passengers. The electrification of 
the whole system became, therefore, an absolute neces- 
sity. It is understood that the Berlin electric railway 
will be modelled on the lines of that now being built 
between Hamburg and Altona, and will be worked with 
single-phase alternating current. A third rail, as in the 
Berlin tube and overhead railway, which carries a direct 
current of 750 volts, is considered impracticable, and an 
overhead line, carrying a 10,000-volt alternating current, 
will be used. Two power stations are to be laid down, 
one at Westend and the other at Rummelsburg, 
each containing six 5000-kilowatt turbo-dynamos. Pro- 
fessor Reichel, in his address, made an interesting com- 
parison between the present trafic on the line with what 
might be expected on the future electric railway. Whereas 
the trains now follow one another every 24 minutes, 
and carry 375 persons, the electric trains will run at inter- 
vals of 100 seconds, and accommodate 475 passengers. 
The trains will consist of four motor carriages and three 
or four trailers. The cost of converting the system is esti- 
mated at eleven million pounds, but, whereas, at present, 
about 200 million passengers are carried in the year, it 
will probably carry, when electrified, about 300 millions. 
The lecturer estimated the annual receipts at one and 
one-third million pounds, and the profits at about a third 
of a million. The increased benefits are not to be given 
as in London with reduced rates, but the reverse, for it is 
expected that the change will involve increasing the 
fares 50 per cent. The railway authorities are now con- 
sidering the problem, and the details of the schenfe will 
shortly be made public. The electrification is expected 
to take four years, during which time the whole of the 
present Stadt, Ring und Vorortbahn will be converted. 


Ir it would be too much to say that the two accidents 
to large ships, the Suevic and the Jebba, which occurred 
on the 17th of the month, are without parallel, there can 
be no doubt that a similar history of two such wrecks 
absolutely unaccompanied by loss of life would be diffi- 
cult to find. We discuss the curious facts connected 
with the loss on another page of this issue, and need say 
no more about it here, save to add that whilst the Jebba 
is likely to be a total loss, a large part of the Suevic was 
successfully severed from the bow portion and towed into 
Southampton. This is the second ship within a few 


ARMOURED CONCRETE LIGHTHOUSE AT LA 
COUBRE, FRANCE. 

In the latter part of the year 1904 the serious and 
sudden encroachment of the sea upon the Point de la 
Coubre, on the north side of the entrance to the river 
Gironde, threatened the safety of the lighthouse situated 
on the low sandy foreshore. In consequence the Service 
des Phares of France determined at once to proceed with 
the construction of a new and higher tower on a site further 
removed from the erosive action of the sea. The con- 
ditions necessitated very rapid construction, and it was, 
therefore, decided to erect a tower of armoured concrete, 
and to carry out the work departmentally. The work of 
excavating the foundations commenced in December, 
1904, the whole of the concrete work was completed by 
the 25th July, 1905, and the powerful electric flashing 
light was exhibited on the 1st October, 1905. The construc- 
tion and equipment of this, one of the highest light 
towers in the world, in the short period of nine months, 
in a somewhat inaccessible situation, must be regarded 
as a very smart piece of work. 

The site chosen for the tower was a low sandhill near 
the extremity of the point, and about a mile eastward of 
the old lighthouse. The ground is about 18ft. above 
high water. Borings carried to 56ft. in depth indicated 
no better foundation than waterlogged sand. 

The height of the tower to the focal plane is 192ft. 
above the sand level, or 203ft. 6in. above’foundation level, 
and 210ft. above high-water mark. The internal diameter 
of the shaft is 11ft. 6in. The thickness of the walls 
under the lantern gallery is 2ft. 3}in., and the shaft has 
an uniform batter of 2°6 per cent. to within 47ft. of the 
base, where the wall thickness is 5ft. 10in. The lower 
part of the tower is curved in profile, the base diameter 
being 35ft., with walls 11ft. 6in. thick. The upper part 
of the tower terminates in a series of corbels carrying a 


‘ fin — focal _ Plane__ _ 





Oo 
- S 
ae 

= 
ate = | 
1 

, ' 
H 1 
1 

! 

' 

‘ 

i 

' 
‘com | 
' 

1 

' 

‘ 

\ 

t 

' 





[li TT ea = 
BY 





2-V7ZZ 


Focal Plane 








Lt 


me // 
Mb iby 














“WZ Vie 
a 
Oo 
































ee 


Fig. i-LA COUBRE LIGHTHOUSE 


cornice, and the lantern gallery, 28ft. in diameter— Figs. 1 
and 2. With a wind pressure of 561b. per square foot on 
the tower, the maximum total compressive stress in any 
part of the structure is not greater than 8°7 tons per 
square foot. The weight of the structure is 149]b. per 
cubic foot. 

Four lines of windows are constructed’in the tower, 
and the staircase is of steel, with cast iron treads arranged 
in spiral form around the inner surface of the tower— 
Figs. 1 and 3. The subsidiary sector light is installed in 
a lantern projecting from the face of the tower at a level 
of 118ft. above the ground. 

The floor of the service room under the lantern gallery 
is formed of armoured concrete 6in. thick. The lantern 
floor is carried upon steel joists, and is also of armoured 
concrete. The shaft of the tower is armoured by a net- 


mesh of 8in., and embedded in rich concrete 6in. thick, 
encircling the rougher concrete of which the bulk of the 
structure is built. The external coat of rich concrete was 
deposited and rammed at the same time as the backing 
concrete. 

It was found possible to remove the shutters from the 
concrete after two days’ setting. The corbels, strings, and 
cornices were formed in rich cement concrete armoured 
as in the remainder of the work. 

The sand obtained from the dunes in the neighbourhood 
of the work was not of good quality for concrete making, 
being finer than was desirable, but the necessity of con- 
structing the tower rapidly led to this material being 


work of round iron bars ‘4in. diameter, interlaced to a} 


Dordogne. The sharp sand grit used for the face work 
was also obtained from that river. About 2600 cubic 
yards of the dredged material were delivered on the 
works by means of a tramway from Royau. The balance 
of the aggregate, about one-third of the total, was 
obtained from the dunes. 

The ordinary concrete was mixed in the proportion of 
gravel -850 cubic metres, sand *550 cubic metres, and 
Portland cement 190 kilos., which is equivalent to about 
six parts gravel and sand to one of cement. The fac 
concrete was gauged in the proportion of about three paris 
of grit to one of cement. The foundation consists of a 
concrete mass of about 800 cubic yards, measuring 
52ft. 6in. diameter and 11ft. 6in. deep. The mean pres- 
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Fig. 2—LANTERN GALLERY 


sure on the sand foundation is 2°5 tons per square foot, 
and the maximum, under a wind pressure of 56 lb. per 
square foot, 3 tons per square foot. The mean settle- 
ment of the tower was *4in. 

The contrete was mixed mechanically, and conveyed in 
skips to the base of the tower over an inclined tramway 
worked by an endless rope, and hoisted to the working 
platform by a steam winch. 

The working platform, Fig. 4, was carried on an 
arrangement of six steel lattice girders a placed radially 
and raised by screw jacks as the work advanced. These 
rested upon the steel plate shutters 6 used for the cylin- 
drical internal face of the tower. This shuttering was 
in four sections, the lowest being removed and re-erected 
successively above the others. The working platform 
was covered by a roof consisting of the iron rafters ¢ and 
bituminous composition. A second platform d under the 
inner shuttering was suspended from the main stage, and 
an external scaffold surrounding the tower slung by 
tackles from the ends of the radial girders. A radial 
derrick f for handling the concrete skips g was rigged on 
the central pillar of the stage. 

The external face shutters h were of wood in sections 
2ft. 2in. in height, secured by steel rings, and hove up 




















Fig. 3-SECTION OF STAIRCASE; 


tight by means of jin. steel wire ropes and union screws 
—Fig. 5. 

Deine a gale of wind on the 12th March, 1906, records 
were taken, by means of an autographic recording instru- 
ment, of the vibrations of the towers. These records 
show that the maximum total oscillation did not exceed 
two millimetres, and the minimum period of oscillation 
was ‘71 second. 

Optical apparatus and machinery.—The new appara- 
tus at La Coubre is of twin patterns, two distinct and 
independent optics being mounted side by side on the 
same revolving table. The arrangement is similar to 
that employed at the. Créac’h d’Ouessant light.* The 
lenses in each optic are four in number, of 8300 mm. foca! 





* “Lighthouse Engineering at the Paris Exhibition, No. 111." Tue 








months that has been salved in this remarkable way. 


used to mix with larger aggregate dredged from the river 
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distance, and make one revolution in 10 seconds, produc- | 


ing two flashes in quick succession every 10 seconds. The 
flash durations are 4; second, with currents of 60 
ampéres, and craters 9 mm. diameter and *14 second 
with currents of 120 ampéres and craters of 13 mm. 
The electrical plant consists of two alternators, each of 


| _ The tower was designed and constructed under the 
| direction of M. Modelski, Ingénieur en Chef des Ponts et 
| Chaussées. M. Ribiére, the chief engineer of the French 
| Lighthouse Service, to whom we are indebted for informa- 
| tion and the use of drawings, was responsible for the 
| lanterns, optical apparatus, and machinery. 


5°5 kilowatts, driven by two 30 horse-power compound | 


steam engines, which are also employed for compressing 
air to the fog siren. 
that each one is capable of running two lamps at 
60 ampéres and 45 volts, or one lamp at 120 ampéres. 
The regulators of the electric arc are of a new type, with 


two symmetrical rods, and are lighter and more precise | 


in action than the oldones. The illuminating power with 
a current of 60 ampéres is 14,300,000 candles per single 
apparatus, or 28,600,000 for the two optics. With a 


currept of 100 to 120 ampéres the intensities are | 


21,900,000 candles and 43,800,000 candles for single and 
double optics respectively. 
intensities must be reduced to arrive at the effective pro- 
cess, owing to the duration of the flashes falling below one- 
third second. A reduction of 50 per cent. is made from the 
values obtained with 60 ampére current giving a flash of 
iy Second and 33 per cent. from the 120 ampére value 
corresponding to ‘14 second flash. Thus the effective 

ae power of the light is 29,200,000 standard 
candles. 


The fog signal is installed at the old lighthouse over a | 


mile to the westward of the new tower, and is the same 
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Fig. 4—CONSTRUCTION OF 


instrument as formerly employed. The air compressors 
are in the new buildings, and the supply is conveyed by 
a pipe line between the two stations. 

The subsidiary light apparatus is of fixed type, with 
incandescent petroleum vapour burner, and throws 


Fig. 5—-SECTION OF SHUTTER 


white and red sectors of light over an angle of 69 degrees. | 
The following prices of materials and particulars of the 
cost of the works will be of interest :— 
Portland cement delivered on works, £2 6s. 
per ton. 
Imported gravel and sand, 8s. 5d. per cubic 
yard. 
834 cubic yards concrete in fourdations a 
Ck OS ee Dae as 
1866 cubic yards concrete in tower at 
RNR ca Nose ace), “stvel stp spas Sat 
115 cubic yards concrete in cornice, &c., at 
eA Tis, 8d. ... «0: sg Be See 
Windows, doors, fittings, &c. See 
Internal lining of white glazed tiles .. 
Steel staircase, 30 tons ... ge 
Lantern for main light and lantern fittings 
Lantern for subsidiary light eye 


oooooo 
ooooocoo oc oa 


| 


Total cost of tower... 
Lightkeepers’ dwellings, 
workshop, stores, &c. 
Roads, fences, gardens, &c.... ... 1... 
Optical apparatus, steam engines, electric 
alternators, compressors for siren instal- 
I ARABS cd) sass web: Trcoa poy eae? eel 
Compressed-air pipe line 


engine - house, 


oo °o 
oo. So 


Total ... 


In all cases the absolute | 








The alternators are so arranged | 


|A COMPARISON OF STEAM AND ELECTRIC 
WINDING ENGINES. 


Asout three years ago, when the first electric plant 
| winding from a considerable depth was set to work at 
| the Zollern Colliery in Westphalia, while much discussion 
arose as to whether alternating or continuous current 
was best suited to such uses, it was generally assumed 
| that in one or other form the electric motor must at no 
very distant period replace the uneconomic steam wind- 
| ing engine. The anticipation has not, however, been 
| verified by the course of events, as, although some new 
| and important electric winding plants have been carried 
| out since that time, their number is small when com- 
| pared with that of the steam winding engines supplied 
| to new pits in the same period. The causes leading to 
this result have been investigated by Professor A. 
Wallichs in a paper lately published in the Zeitschrift des 
Vereines Deutscher Ingeniewre, and his conclusions are 
briefly as follows :— 


Mire Rope 
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A CONCRETE LIGHTHOUSE 


Up to the later years of the nineteenth century the 
type of colliery winding engine most m use was that 
with two horizontal cylinders, having the distribution 
valves placed on one side, and worked with steam 
at 5 to 6 atmospheres absolute pressure, non-condens- 
ing, and carrying the full pressure through nearly 
the whole length of the stroke, a combination giving rise 
to very heavy steam consumption, owing to excessive 
clearance spaces and cylinder condensation. Engines 
of this class, of which a typical indicator diagram is given 
in Fig. 1, have only realised a duty of 16,604 met. kg. 
per kilogramme of steam expended (54°476 foot-pounds 
per Ib.). 

The earlier improvement in the direction of economy 
by connecting the winding engine with a central con- 
denser, and the adoption of higher working pressures in 
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| the two-cylinder compound construction, met with only 


moderate success, the retention of the side position for the 
valves causing unnecessary cylinder condensation, and the 
unequal turning moment in the two cranks gave rise 
to complaints of irregular running and unhandiness in 
reversing. These objections have been met by the 
adoption of the twin form of tandem compound engine, 


| and the arrangement of the valves, following the practice 
|of the best mill and central station engines in the 
| median vertical plane of the cylinders, with the admis- 


sion above and the exhaust below, together with a very 


‘large increase up to 12 or 14 atmospheres in the initial 


pressure. 

It is important, however, in engines of this class to 
make the low-pressure cylinder of sufficient size to allow 
of running with a fair amount of expansion during the 
acceleration period, instead of merely confining it to that 
of maximum speed. The reason for this will be anparent 


| from the consideration of the diagram—Fig. 2—showing 


the relation of speed to work in an engine designed for g 
net load of 5°6 tons, and a depth of 738 m., from which 
it will be seen that of the total work 684 per cent. js 
expended during acceleration. The engine in question 
built by the Friedrichs Wilhelms Hiitte, of Mulheim-on. 
the-Ruhr, for the Werne Colliery, is shown on page 
337, and‘is of very substantial dimensions with 331in, 
and 5lin. cylinders and 68in. stroke; steam pressure 
(excess) 13 atmospheres, with a Képe winding sheave of 
23ft. diameter. In this figure the highest velocity js 
assumed to be 24m. per second for acceleration at 1:12 mp, 
per second, and the retardation at 1°32 m. per second. 
The next figure gives the speed curve actually realised 
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as measured by a tacheometer in comparison with the 
calculated form. This shows a smaller acceleration at first, 
a higher maximum speed, and also larger retardation at 
the end, the cage having been brought to bank with 
extreme slowness, but the total time was not exceeded, 
owing to the extra maximum speed attained. This result 
is attributed to a deficiency in the weight of the tail rope 
joining the bottoms of the ‘cages. This should properly 
be made heavier than the main winding rope, to assist in 
accelerating the speed of the dead load at starting. 
Fig. 4 shows the character of the diagram obtained for 
this engine for the conditions of five-fold expansion during 
acceleration and 12°3-fold during the maximum speed 


Velocity Diagram of a Twin Tandem Kaepe Minding Engi7. 
Uselul load §,6 tons. Depth 242/Ft, 
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period. The work done by the steam is 40,500 met. kg. 
under the first and 62,000 met. kg. under the second 
condition. Notable points in the construction are the 
placing of the high-pressure cylinders at the back and the 
use of hardened steel conical cams in the valve gear, 
which allow the cut-off to be varied to any desired 
extent. , 

In the case of the electric winding engine the strong 
point is the extreme safety obtainable in working, owing 
to the peculiarities in construction, such as the automatic 
reversal of the winding engine when- the proper rela- 
tion between the speed of rotation and the voltage of the 
driving current is altered by the increase of: the former. 
The motor then changes to a generator producing current, 
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which returns to the feeding supply, and the load is 
brought automatically to rest if, as in the case at the 
Zollern No. 2 pit, the necessary means of varying the 
intensity of the exciting current is connected with the 
winding indicator of the engine, without the intervention 
of the engine man. Another advantage is the uniformity 
of the turning moment, which gives extreme quietness in 
winding, so that a higher speed than usual even up to daft. 
per second may be used when changing shifts. It does 
not, however, lend itself to an increase in output by tem- 
porarily increasing the speed, as can be done with steam, 
as the maximum speed is determined invariably by the 





tension of the primary current. This can, however, be 
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met by using two similar motors on the winding drum 
shaft, which are coupled in series for normal running, and 
in parallel for double speed, but with the disadvantage of 
increased cost, and running under normal conditions at 
an uneconomically low speed. The most important draw- 
back to the electric system is, however, to be found in 
its complication, a separate compressed air engine being 
required for the brakes, and, with the Ilgner system, a 
four-fold transformation of energy between the boilers 
and the pit engine, together with a transformer with a 
40-ton fly-wheel running at extremely high speed, with 
continuously water-cooled bearings, a combination 
requiring a large amount of room for the installation, and 
a skilled electrical staff for its supervision. 

But very great economy can be realised by the electric 
system where the highest class of steam engine is used in 
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Steam consumption 
14-226 Ag. per shaft HP hour 
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Fig. 5 


the generating station, as, for instance, at Zollern 
Colliery, where a triple-expansion engine with 13} atmo- 
spheres initial pressure is used. This, on a twenty-four 
hours’ trial, showed a consumption of 14-226 kilos. steam 
per shaft horse-power hour, the pit being 280 m. deep, 
with a net load of 3°1 tons per lift. The corresponding 
diagram is given in Fig. 5. This plant, however, is 
designed to draw from a much greater depth in the 
future, when the steam consumption will be notably 
reduced, probably to 12 kilos. Upon this basis, and that 


assumed in thediagram, Fig.4, for the compound winding | 


engine, the following comparison has been made :— 


ComParRaTIVE Cost OF STEAM AND ELECTRIC WINDING. 
Depth of pit, 800 m. = 875 yards. 


. Coal raised per day—two shifts of seven hours each—3000 tons, 


or 900,000 tons per og of 300 days. 
2 1000, 3000, 800 
Wort eS 
org per ay 7, 3600 
per year, 2,670,000 horse-power hours. 
Net load per lift, 5600 kg. = 5-6 tons. 
Steam pressure in boilers, 12 atmospheres. 


Cost of Establishment, Exclusive of Buildings and Boilers. 
A.—Steam ; direct winding with compound condensing 
engine— 

Twia tande:n compound engine, with 33}in. and 5lin. 
cylinders, 63in. stroke, and Kiépe pulley, 23ft. dia- 
meter Spm A ame se Cee eka Subst vos’ das rake 

Engine foundations 


7450 


B.—Electricity ; taking current from own generating station 
to amount of 1000 horse-power for 14 hours daily— 

Winding engine with transformer and switchboard 

equipment See eat eae eas MK © Neba oce 7, ces trtaee 

wie seers 5 Eee yr tT ae ee ae 

Proportion of cost of generating station per 100) horse- 

power SRR RIES preg = SB Re et 


17,500 
350 


21,850 
es . . ao ’ 
C.—Elestricity ; taking current from outside source of 
supply — 
Winling engine and accessories as above ... 


Foundations... ... 


17,500 

350 

17,850 
Working Expenses. 

The cost of steam is taken at the average determined for the 

whole of the Rhenish-Westphalian coalfield, namely, M. 1-70— 


1s, 8-4d.—per ton. 
A.—Steam winding engine— 


Steam consumed at 13kz.—23-7 lbs.—costing 0-2664. 
per shaft horse-power hour = 2,670,000 at 0-266. .. 
Wages of two enginemea and one cleaner... ... 
Jaterest and sinking fund, 15 per cent. on £7450 
Lubricxtioa, small stores, and repairs ... ... ... 


or per shaft horse-power hour, 0-41521. 


B.—Electric winding engine; steam-driven primary 
station— 
Steam consumed at 12k¢.—26-45 ib.—costing 0-245d. 
per shaft horse-power hour =2,670,000 at 0-3 15d... 
Wages of three enginemen and two cleaners Kee bie 
Interest and sinking fund, 15 per cent. on £21,850... 
Lub-ication and repairs godt Voss Romie 


or per shaft horse-power hour, 0-565d. 


.—Electric winding engine; current purchased from 
outside supply. 1 shaft horse-power hour = 1-6 kilowatt 
hour at 0-36d. = 0-576d. per shaft horse-power hour— 

Cost of electric energy, 2,670,000 at 0-5764. See 
Wages of two enginemen, one electrician, and one 
RIE Ys tng cies Vikas eres meet ons eal eu 
Interest and sinking fund, 15 per cent. on £17,850 ... 
Lubrication and repairs see ane, abe aoe! 


6408 


275 
2675 
350 


9708 
or per shaft horse-power hour, 0-8742d. 


Taking the smallest of these as unity the comparative cost of 
the three methods are as follows :— 
A.—Steam direct ... ... 0... 5. on 
3.— Electricity derived from steam ... 
C.—Electricity purchased 


1-44 
2-10 


j 'In order to establish an equality between the two 
systems, it would be necessary to obtain the electric 
energy for 0°6 pf.—0‘072d.—per kilowatt hour, a perfectly 
impossible price even when gas engines driven by waste 
gas are available. 

Since the paper was written steam trials of the engine 
figured above have been conducted with the following 
results, which are considerably better than the figures 
assumed in the official comparison :— 

Particulars of Steam Trials of Tandem Compound Winding Engine. 


| August 20th, | September 2ad, 
1906. 1906. 





Length of trial... ... 
Boiler, steam pressure 
atmosphere ... , 
a 
Temperature, boilers - 
ee engine 
Superheat at admission ... 
Total feed water “a 
Steam pipe condensation 
Total steam consumption 
Vacuum percent. ... ... 
Barometer... ... 
Admission during lift : 
Number of revolutions under 
eared oe ees 
Whole time of lift ... ... 
Ditto, including stoppage : 
Mean speed of load per second 
Loads raised during trial 
Total weight raised... 


3 hours. 5 hours, 


above 


12-9 atm. 


85-64 
764-5 mm. 
29-0 sec. 28-0 sec, 
18 
55 sec. 
114-6 sec. 
13-4 met. 
92 156 
497-134 tons 806-149 tons 
Depth of shaft... ... Rie 738-5 met. 738-5 met. 
Useful work per hour ... ... 122,377 met. tons 119,068 met. tons 
Useful work per shaft horse- 
powerhour ... ... ... 440-91 sé 
Steam consumed per hour : 5175 kg. 
Steam consumed per shaft 
horse-power ... saataaie 


17-5 
59-6 sec. 
117-8 sec. 
12-4 met. 
92 


433-25, 
5013 kg. 


11-06 kg. 11-73 kg. 





These figures are considerably lower than those pre- 
viously recorded for winding engines, which is to be 
attributed to the high initial pressure and the depth of the 
pit, allowing the advantages of an early cut-off to be 
realised during the greater part of the winding period. 
The comparatively short duration of the trials is also to the 
advantage of the engine, and an addition of 10 to 15 per 
cent. will be required to arrive at the consumption during 
24 hours under normal working conditions. 





= 8900 horse-power hours, or 


7000 
450 


4,000 








NOTES ON HARBOUR ENGINEERING. 
By J. R. BATERDEN. 


Twat class of harbour engineering which has to deal 
with structures in the sea is confessedly one of the most 
difficult branches of civil engineering, for, as Smeaton 
truly says, it has to endeavour to control “those powers 
of Nature which are subject to no calculation.” The 
bridge designer can work out his calculations with ex- 
treme accuracy, relying on well-known tests of iron and 
steel to withstand all stresses likely to come upon the 
various members of the structure; the designer of heavy 
retaining walls can either rely on the foundation, or, 
where in doubt, can make provision to ensure its carrying 
with safety the loads to be placed upon it; but the forces 
of wave action are so many and so peculiar in their 
effects, so apparently different in every situation, and 
form such a combination of efforts which are not at 
| present sufficiently understood, that a structure which 
| is quite stable in one situation would be unable to resist 
the forces brought to bear upon it in another situation 
to all appearance similas. 

Although it is one of the most important factors with 
which the harbour engineer has to deal, there are few 
subjects about which so little reliable information can be 
obtained as the height of waves, but perhaps this is not 
much to be wondered at owing to the difficulty in finding 
suitable points of observation. Considering the enormous 
capital expended in harbour works, the Institution of 
Civil Engineers might well devote some portion of its 
funds to obtaining information and statistics by practical 
experiments on the important subjects of the height 
and power of waves and their disturbing action at various 
depths, and seeing also the large amount of public money 
expended by the Government on harbours at home and in 
the Colonies, and the advantage of such from a national 
point of view, the Government might also lend financial 
aid in obtaining this much desired information. 

For some of the earliest recorded measurements of the 
heights, lengths, ahd speed of waves, we are indebted to 
one outside our own profession, the late Dr. William 
Scoresby. His records, as well as many others, only 
tell us of the approximate height of ocean waves, which, 
as a rule, are higher than those which affect structures 
on coasts and necessarily in shallower waters. Waves 
of 42ft. in height from trough to crest are said to have 
been noted in the funnel-shaped bay of Wick, and known 
as the Wick “ rollers,” but from 15ft. to 20ft. was about 
the highest recorded heights of waves in the vicinity of 
piers or breakwaters, until.a few years ago Mr. William 
Shields, M. Inst. C.E., from fairly careful measurements 
taken from sites on the new breakwater at Peterhead, 
noted waves of 40ft. from trough to crest in 60ft. of water, 
| and waves of at least 35ft. have been noticed off the 
mouth of the Tyne, although in my own observations of 
the latter I have seen none more than 20ft. in height. 

Many instances are on record of the extraordinary 
power of the sea at great heights above its normal level. 
Such, for instance, as the overturning of a boundary 
wall and bursting open a door at North Unst lighthouse, 





9708 | built on a rock about three-quarters of a mile off the 


northmost of the Shetland Isles, which was founded at 
| 196ft. above sea level, and the tearing. off a fog bell 
'from ,a bracket on the Bishop’s Rock lighthouse at 
| 100ft. above high water. The powerful battering action 
of the sea is well illustrated by its slowly driving off 
the rubble mound on which it was placed a 1350-ton 








monolith on the Wick ae on one occasion; the slewin 
of the outer end of Colombo breakwater to the extent, of 
15in., affecting 150ft. of its length to a depth of 20. 


| below low water, and the slewing of a section of the 


Peterhead breakwater, weighing 3300 tons, about 8v;t, 
high, the movement extending to 10f6. Tin. below low 
water, during a storm in October, 1898, when the wayes 
were over 30ft. high. 

But the effect of waves below water-level can only 
be surmised or proved by costly experiments as to their 
effects on works constructed in the sea. In the earlier 
days of pier construction it was, to use Sir John Wolfe 
Barry’s words, “ a canon of engineering” that the action 
of waves on the base of a pier or breakwater produced no 
ill-effects when the foundation was from 12ft. to 15 ft, 
below low water. This idea doubtless arose from the fact 
that in those days it was not found necessary to take 
protecting structures into any deeper water, and in the 
“Minutes of Proceedings” of the Institution of Ciyj] 
Engineers, twenty years ago, or less, one constantly 
comes across the assumption that in depths of 20ft. to 
24ft. there is no appreciable risk of foundations being 
disturbed. But why this should have been assumed it js 
difficult to know, because fifty years ago the late Sir John 
Coode found that the Chesil Bank—that peculiar local 
gravel formation which extends for ten miles along thie 
coast of Dorsetshire—was moved during storms ata depth 
of eight fathoms, and—not to multiply instances—the 
late Sir James Douglass said that coarse sand had been 
found after a gale in the external gallery of the Bishop's 
Rock lighthouse, the gallery being 120ft. above hich 
water, and the water in the vicinity of the rock 
25 fathoms deep, which was the only place from which 
the sand could have come. Lobster pots in 20 to 
30 fathoms have been filled with sand and gravel, 
some of the stones being a pound in weight, after a 
heavy gale off Land’s End, and it is on record that at 
32ft. below low water an iron box filled with large stones, 
and weighing 1} tons, which was resting on the rubble 
base of the north pier at Tynemouth, was moved some 
distance by the sea. Off the west coast of Ireland stones 
of 2cwt. and 3cwt. have been travelled by storms in a 
depth of 15 fathoms and over. 

Although it is certain that sand and gravel were moved 
by wave action at very considerable depths, much below 
that at which any pier foundations had been laid, it was 
assumed that the blocks of stone used as the base of 
rubble mound breakwaters would not be thus affected by 
wave action, although deposited in much lesser depths. 
It is undoubtedly true that as there is a limit at which 
sand or gravel ceases to be moved by the sea —although 
we do not know what that depth is, but know it is con- 
siderable—so there must be a lesser depth at which large 
rubble blocks will be unaffected. But even if the largest 
blocks of the rubble base may be unaffected by the direct 
action of the sea, the soft bottom on which rubble mound 
breakwaters usually rest is-liable to erosion, and as the 
foundation is eroded the rubble of the mound will settle 
down, and, unless constantly repleted, there is risk of the 
superstructure being undermined. An instance was given 
by the late Mr. Parkes, M. Inst. C.E., where, owing to 
the effect of the Manora breakwater at Kurrachi on the 
flood tide, a hole 14ft. deep had been scoured in the sand 
right down to clay level, a depth of 42ft. below low water, 
and this not close to the end of the pier, but 200ft. away, 
and not wholly due to wave action, but mainly to the 
tidal current. In places on our own coasts obstructions 
on the sea bottom at a depth of 47 fathoms are noticeable 
by their effect on the flood tide. The destructive effect 
of the sea on a rubble mound only begins to take effect 
after the superstructure is raised above water level, and 
the higher the structure israised the greater is the destruc- 
tiveeffect. Senor Don E.de Churruca, in his remarks about 
the breakwaters at Bilbao—International Engineers’ Con- 
gress, Glasgow, 1901—very aptly points out that it was 
only after commencing to build the superstructure that 
any ill effects occurred to the rubble mound on which 
it was built, and this although the top of the mound 
was at low water level. The remarks previously made as to 
the peculiar and varied effect of wave action on struc- 
tures is amply borne out by a study of a few break- 
waters in different parts of the world, having, so far as 
one can judge, somewhat similar conditions. 

The south-west pier at Colombo is built on a rubble 
mound running out to a depth of about 40ft. at low 
water; it is exposed to an enormous fetch of sea, and 
to the battering action of the heavy waves raised by 
the monsoon for weeks at a time. The rubble mound 
is composed of blocks of stone weighing from 5 cwt. to 
34 tons, and was maintained when protected by 10-ton 
concrete bags on the sea side at a depth of something 
less than 20ft. below low water—the superstructure was 
founded at 20ft. The surface of roadway of the pieris about 
10ft. above high water. There is no parapet, and waves 
of 15ft. from trough to crest have been observed close 
outside. As showing that with greater experience of 
the effect of wave action, and the tendency of harbour 
engineers to found at greater depths below low water, 
it may be mentioned that in the more recently con- 
structed north-west breakwater at Colombo, although 
much less exposed than that on the south-west, the 
foundation blocks of the superstructure have been laid 
at 80ft. 9in. below low water, instead of only about 20ft., 
as previously, and the surface of the pier is also kept 
lower. At Oran, in the Mediterranean, with a fetch of 
not more than 800 miles after the earlier breakwater 
had been destroyed, it was deemed necessary to keep 
the large blocks covering the rubble mound on the sea 
side down to a depth of 30ft. below low water. 

The Manora breakwater at Kurrachi is subject to a 
fetch of several hundred miles, and waves of the same 
height—15ft. from trough to crest—as were observed at 
Colombo, strike the breakwater; yet the top of the 
rubble mound which at the outer end is founded at a 
depth of 80ft. below low water, and consists of rubble 
stones not exceeding 5 tons in — and has no pro- 
tecting blocks or bags as at Colombo, maintained itself 
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for fifteen years, and probably does so still, at a level of 
about 13ft. below low water on the sea side. The pier at 
Madras, in a similar depth of water, and of similar con- 
struction, although it would certainly appear to have 
had a greater exposure, was destroyed. The outer end 
of the north pier at the mouth of the Tyne, although 
founded on @ rubble mound to a depth of about 27ft. 
below water, was ercded, and a long length undermined 
and ruined. In this case the roadway was carried to 
20ft. and the parapet to a height of 24ft. above high 
water. Doubtless one of the reasons why the Manora 
breakwater stoodso well, whilst others of somewhat 
similar foundations, and in somewhat similar depths of 
water, have failed, and also why the rubble mound 
remained intact at such a shallow depth, is that the 
surface of the breakwater at its outer end is 4ft. below 
high water and it bas no parapet, whereas the Madras 
breakwater was 10ft. above high water, and the Tyne- 
mouth Pier 24ft. above high water to the top of the 
parapet. 

At the Glasgow Engineering Congress in 1901 I called 
attention to the weakening effects on piers by carrying 
the roadways and parapets to such a considerable height 
above high water as is often done. Besides adding to 
the cost of the structure it detracts from its stability, by 
allowing a much heavier wave stroke to bear against it, 
and increases to a considerable extent the recoil and 
scouring action of the sea upon the foundation, and if 
built on a rubble mound or a soft subsoil, causing its 
erosion and ultimate destruction. When this action 
would cease, and what is the size of the blocks which 
would prevent it, it is difficult to say, but experience is 
continually teaching us the extraordinary power of waves 
upon the seaward side of a high breakwater. Mention 
has already been made of the well-known cases of Wick 
and Colombo. At the breakwater now being constructed 
it Peterhead the outer portion of which is being founded 
on a rubble mound at a level of 42ft. below Jow water, 
several of the concrete blocks weighing upwards of 41 
tons, forming the superstructure of the pier, were moved 
during a gale, although at a depth of 364{t. below 
low water. It will be seen from this example that 
even the rubble mound at Peterhead, having its surface 
at a much lower level than any previously constructed 
mound, is in some danger of erosion by a continued gale. 
It is now generally admitted by all authorities on this 
subject that the higher the structure is carried the more 
severe is the sea stroke upon it, and the more disastrous 
its results, and if breakwaters were only taken to a few 
feet above high-water level, the waves, instead of striking 
as they do, and, in the case of a high superstructure, 
mounting toa height of 40ft. or more above it and coming 
down with tremendous effects on the foundations of the 
sea side, would roll over the pier and but little harm 
would be done. It may be said that waves rolling over 
a pier in this manner would militate against shipping 
inside; but at Kurrachi, where, as has been pointed out, 
the pier surface is below high-water level, even during 
the heaviest gales a small boat could approach within 
100ft. of the inner side of the pier at 2%uOft. from the 
outer end, and at Colombo a similar experiment was 
tried, and here the moorings for vessels to lie were fixed 
only 800ft. inside the pier. 

It is therefore apparent that in the considerable water 
area usually available inside protecting breakwaters, great 
advantage would result by keeping their surface at a much 
lower level than has hitherto usually been done. The 
excuse is made, even by some who approve of this course, 
that it is necessary to have a parapet or protection for 
the purpose of getting to the lighthouses, or for the 
working of life-saving apparatus in cases of shipwreck. 
The former result can be readily obtained by having a 
tunnel through the pier, such as has been done in the 
North breakwater at the mouth of the Wear, where 
there is no parapet, or through the parapet, as at 
Zeebrugge, on the Belgian coast, and the new North 
Pier end at Tynemouth; and the latter, by having a 
light iron or other structure with its roadway at a 
considerable elevation above the top of waves with round 
uprights, which would present but little obstruction to 
the sea, and it would also form a promenade in places 
and at times when such would be advisable. The cost 
would probably be less—at any rate, no more—than the 
higher pier, and the pier at a lower level would be a 
much more stable structure. 

In determining the safe depth at which to found a 
structure on a rubble mound many important elements 
have to be considered besides exposure and height of 
waves, such, for instance, as the slope of the sea 
bottom in the neighbourhood, and the intensity and dura- 
tion of storms, The tendency has been with the advent 
of more powerful lifting appliances to increase the size 
and weight of blocks for pier work. From _ the 
time Alderney breakwater was being constructed— 1849 to 
1864—where 4-ton blocks could be deposited at a radius 
of 30ft., a gradual increase in size of blocks and radius of 
cranes has taken place, until at the present day 20-ton 
blocks can be deposited at a radius of 150ft?, and 50-ton 
blocks at a radius of about 80ft. Undoubtedly the larger 
the weight of blocks used in structures in the sea, the 
better théy are able to withstand the action of the waves, 
but ‘unless the foundation is made secure against scour 
the ‘pier will be no moré stable with 50 or 100-ton blocks 
‘than with 10-ton’ blocks. As showing the ideas of 
earlier engineers on the advantage of using large blocks, 
it is interesting to note “that so far back as 1867 Mr. 
Sheers, the engineer in charge of the harbourat Tangiers, 
‘without the advantages of steam power, floated out and 
deposited on the breakwater a monolithic block 42{t. wide 
—the full width of the pier—42ft long, and 18ft,. thick, 
soe 2000 tons, and a few days afterwards a 
600-ton block was. laid in the same way. The French 
engineers forty years ago floated out and set by barges 
blocks of 150 to 200 tons on the breakwater at Brest. 

At Bilbao, monolithic blocks up to 1300 tons have 
récently been laid on the rubble mo-ind, the top of which 
ig only 16ft. below low water, whilst at the new harbour 











at Zeebrugge on the Belgian coast, the entrance to the 
Bruges Canal, blocks of 4500 tons are, by means of 
floating steel caissons, being made to form a section 
of the breakwater wall; they are floated out and founded 
at a depth of 26ft. 3in. below low water, on what appears 
to be a rather soft bottom. 








A QUARTER’'S CLYDE SHIPBUILDING. 





SHIPBUILDING production on the Clyde for the first quarter 


of the year has scarcely reached the record figures of the 
corresponding period of last year, although the monthly 
returns for January and February are in both cases aheai of 
last year. The output for March falls shors of the 1906 
figure by about 14,000 tons, but had the cruiser Inflexible 
been launched from Clydebank on the 30th—as was fully 
intended—the figure for March would also have been a 
record one, and the aggregate for the quarter have reached 
about 140,000 tons. Owing, it is believed, to the discovery 
very recently of flaws in the steel castings for the stern tube 
of this vessel, her launch has had to be postponed pending 
the supply and fitting of new castings. The 17,500 tons thus 
lost to the first quarter, however, will, of course, only be 
handed down to the following quarter. The total output for 
the quarter has been 63 vessels of 121,500 tons, as compared 
with 128,500 tons during the corresponding period of last 
year. January’s contribution was 24 vessels of 35,500 tons ; 
February’s, 22 vessels of 42,000 tons; and March’s, 17 
vessels of 44,000 tons. 

While a number of the individual productions of the 
quarter were important, high-tonnaged and high-powered 
vessels such as the twin-screw steamer Voltaire, of 8:00 tons, 
by D. and W. Henderson and Oo., Partick; the twin-screw 
steamer Laura, of 6300 tons, by Russell and Co., Port 
Glasgow ; and the cruiser Indomitable, by the Fairfield 
Shipbuilding and Engineering 
Company, the output mainly 
consisted of single - screw 


CROSS-SIGHT ATTACHMENT TO THE 
SURVEYING LEVEL. 


WE have recently had brought to our notice a cross-sight 
attachment, which is used in conjunction with an ordinary 



































Fig. 1 


surveyor’s level for setting out lines at right angles to a main 
line of sight in any horizontal plane. The instrument, 
which has been patented by Mr. Deacon, of 16, Great 





steamers purely for cargo, or 
combined cargo and passenger 
service, of tonnages ranging 
from 2000 to 6000 tons. As 
usual, however—perhaps more 
than usual—a great variety of 
smaller and specialised craft 
were produced, making the 
average tonnage only about 
1900 tons. Four of thesteamers 
were twin screws, and two were 
turbine triple-screw steamers, 
two were sailing barges, three 
were dredgers—two gold 
dredgers—18 were barges and 
lighters, and 24 were trawlers, 
drifters, and tugs. One vessel 
of special note was a train-ferry 
steamer, built for the River 
Plate, by Messrs. A. and 
J. Inglis, of Pointhouse, who, 
it may be added, had also hoped 
to launch before the end of 
March the King’s turbine 
yacht Alexandra, alongside of 
which the train-ferry steamer 














was constructed. 

The figures concerned with 
contracts for fresh work, while 
on the whole of good aver- 
age, are far from being com- 


mensurate, with the output figures for the quarter. During 


January, the work reported as having been contracted for | 


amounted to about 47,000 tons, during February about 
45,000 tons, and during March 23,000 tons. The tendency 
thus shown towards decline in placing new contracts is 
likely to continue, but if no serious trouble arises over labour 
questions, which are now being brought forward by the 
workmen, the Clyde shipyards will be fairly busy all through 
the summer. 

Of notable new work booked since the year began the 


following items may be enumerated :—The Fairtield Ship- | 
building and Engineering Company, two steamers of 350ft. | 
length, for the Canadian Pacific Railway Company’s service | 
Alex. Stephen and Sons, a large | 


on the Great Lakes ; 
steamer for the British India Steam Navigation Company ; 
Chas. Connell and Co., a steamer of about 8000 tons capacity 
for Charles Barrie and Sons, Dundee; Wm. Hamilton and 
Company, a steamer of 390ft. length, for Ruys and Son, 
Rotterdam; and a steamer of similar size for the Stoomvaart 
Mattschappij, Nederland; D. and W. Henderson and 
Co., a steamer of 9000 tons. capacity for Ruys and Son, 


Rotterdam; the Clyde Shipbuilding and Engineering Com- | 


pany, a steamer of 4700 tons for Australian owners, and one 
of 4750 tons for the Navigazione Railway Company, Trieste ; 
Barclay, Curle and Company, three steamers for the Lloyd 
Sabanda Company, Genoa; John Brown ard Co., Clydebank, 


two steamers, each of 5000 tons, for the Pacific Steam Naviga- | 


tion Company, and a high-speed turbine steamer for the 
Great Eastern Railway Company to replace the ill-fated 
Berlin ; D. and W. Henderson and Co., two large steamers 


for the Valoce Company, Genoa; Fleming and Ferguson, a | 


large dredger for Rio de Janeiro; A. McMillan and Son, a 
steamer for the special requirements of the Canadian Lakes 


service, and Chas. Connell and Co., a cargo steamer of | 12 
| Limited. 


10,500 tons carrying capacity for Moulder Brothers, 
London. From the foregoing enumeration it will be 


HIS MAJESTY'S YACHT ALEXANDRA ON THE STOCKS 


George-street, Westminster, consists of an attachment A 
carrying a prism, or optical square P—Fig.1 This attach- 
ment can be fitted to any level, and takes the place of the 
ordinary sunshade at the end of the telescope. When the 
shutter S—Fig. 1—is open, the prism offers no appreciable 
obstruction to the rays of light, and in no way interferes 
with ordinary levelling being done; but on closing the 
shutter the line of sight is at once deflected through an 
angle of 90 deg., and by revolving the attachment about the 





Fig 2 


| object glass of the telescope, points may be sighted either in, 
above, or below the horizontal plane through the axis of the 
telescope, and be brought into focus, as in Fig.3. Thus, 
with one setting of the instrument a cross-section may be set 
out with the level and attachment alone on any level or hilly 
ground, A scale of degrees is engraved upon the cap, and 
when zero is opposite to the index the line of sight through 
| the prism is horizontal, while he angle of inclination of any 
other sight can be instantly determined. 
The attachment as made by Messrs. T. Cooke and Sons, 








gathered that Clyde yards—as well, of course, as yards | 


in other British centres—are still being requisitioned to a | 


gratifying extent by thesshipowners of foreign countries. 








Ir may not be generally known, says the Railway | 


News, that the steara whistle originated through an accident on the 
Liecester and Swannington line. In May, 1833, the driver of a 
tra n observed a horse and covered cart approaching a level cross- 
ing, and.although he blew his horn, the man in charge of the cart 


paid no attention. The horse passed over the rails, but the engine | 


caught the corner of the cart, which, with its contents, was com- 


pletely smashed up. The manager of the line reported the cir- | pay 


caumstance to Mr. George Stephenson, and suggested that a whistle 
which steam could blow should be fitted on the engine. Stephen- 
son ordered one to be provided, and a steam trumpet was accord- 
ingly constructe’1 by a musical instrument maker in Leicester, and 
tried at West Bridge Station in the presence of the Board of 
directors, 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. —The twelfth 
| annual convention is to be held at Sheffield, from June 24th to 29th. 
| The headquarters of the Council will be the Royal Victoria H. tel, 
Sheffield. The following provisional programme has been arranged, 
but it is subject to alteration:—First day, Tuesday, June 25th: 
morning, presidential address ; reading and discussion of paper” : 
| afternoon, visit to Vickers, Sons and Maxim, Limited, River D » 
Works; evening, reception and dance, given by the Rt. Hon. tho 
Lord Mayor of Sheffield, at the Town Hall. Second day, Weil- 
nesday, June 26th: Excursion to tbe Dukeries, all day. Thirdl 
day, Thursday, June 27th: Morning, annual general busines 
meeting, members only; afternoon, reading and discussion of 
apers ; evening, members’ annual dinner. Fourth day, Friday, 
| June 28th : Morning, reading and discussion of papers ; afternoon, 
| visits to tramway and electric light stations. The fuilowing ara 
| some of the subjects which will probably be discussed during th» 
| convention. The list may be extended or altered :—Depreciation ; 
| three-phase distribution ; extensiuns to -utlying districts; the 
selling price of current ; alternating current distributicn, 
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A RAILWAY IN RUINS. 


BritisH railway annals furnish few stranger incidents 
than the fate of the Shrewsbury, Potteries and North 
Wales Railway, of which the Board of Trade returns 
state “there are neither directors nor officers appointed 
to this company, which is notin working.” In the evolu- 
tion of our railway system numerous trivial lengths of 
line have been abandoned. These derelict railways, as 
a rule, were either junction spurs which proved to be 
unnecessary, or sections which for engineering reasons 
it was found advisable to supersede by deviations. The 
case of the little Shropshire railway is, however, very 
different from the foregoing. The story of this ill-fated 
venture is, indeed, so extraordinary, that it may be told 
in detail before the ravages of years of neglect have 
removed the last vestiges of what was once a solidly 
engineered and perfectly equipped railroad, comprising 
nearly 28 route miles and fifteen stations, and financed 
by two million pounds of paid-up capital. In 1862a 
company obtained powers for the construction of a mineral 
railway from Llanymynech to Westbury, passing through 
a village named Kinnerley. The object of the West 
Shropshire Mineral Railway, as the enterprise was 
called, was to provide improved facilities for the carriage 
of stone from the Llanymynech quarries to the Midlands. 
The then existing means of communication were, as they 
are still, rather circuitous, viz., Llanymynech to Buttington 
Junction, vid Cambrian Railway, Buttington to Shrews- 
bury, vid Great Western and London and North-Western 
Joint Railway. 

In 1863 powers for altering the original scheme were 
applied for. The Kinnerley-Westbury section of the line 
was to be dropped, and instead the company asked to carry 
the railway from Kinnerley to Red Hill, a station on the 
Welshpool line, three miles west of Shrewsbury, and to 
be granted running powers over the latter line into 
Shrewsbury General Statior. The line also was to be 
extended westwards from Llanymynech to Llanyblodwel, 
in order to tap the large stone quarries of Nantmawr, and 
a branch added from Kinnerley to Criggion, a mining 
village at the foot of the Breidden Hills. Lastly, the 
company sought to carry passengers as well as minerals, 
and, in consequence, proposed changing its name to the 
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near to Shrewsbury terminus, with the Great Western 
and London and North-Western Joint Shrewsbury and 
Wellington Railway at a point about half a mile east of 
the present Abbey Foregate ticket collecting station, and 
this was the only physical junction the derelict railway 
ever achieved with the big lines serving Shrewsbury. 
The construction of the main line to Llanymynech in- 
volved some heavy engineering works in the shape of 
cuttings and banks, and at Shrawardine the river Severn 
was crossed by means of a cast iron girder viaduct of 
six spans—four of the latter being over the river itself— 
and supported on triple iron piers. There were seven in- 
termediate stations, namely, Red Hill, three miles from 
Shrewsbury—up to which point the Potteries railway ran 
alongside the Welshpool line—Hanwood Road, four miles ; 
Cross Gates or Ford, seven miles; Shrawardine, nine 
miles; Nesscliff, 11 miles; Kinnerley, 13} miles; Maes- 
brook 16 miles. The line was laid with a double track, 
one of which was, however, subsequently removed. 
The Criggion branch, from running almost entirely on 
the ground level, was simple to construct, but here, too, 
there was an engineering work of some interest, viz., a 


| long bridge across the Severn, near Melverley, which was 


built of trestle-work on the pattern of Brunel's ceiebrated 
Cornish viaducts. There were three intermediate stations 
on this, a single-line branch—Melverley, Crewe Green, 
and Llandrinis-road, but none on the extension to Llany- 
blodwel. It only remains to add that throughout its 
length the “ Potteries” railway, as it came to be called, 
was thoroughly well equipped with engine-houses, turn- 
tables, signals, interlocking frames, water cranes, c., 
while the stations were furnished with double platforms, 
well built offices and siding accommodation. 

The main line train service comprised six trains per 
day in either direction. The company adopted what 
was then the liberal policy of conveying third-class 
passengers in mcr, coaches” by all trains. The 
engine stock consisted of four tank locomotives, built 
by Messrs. Manning, Wardle and Co., the two which 
hauled the passenger trains having four-coupled driving 
wheels of 4ft. diameter, a total heating surface of 
782 square feet, and outside cylinders measuring 12in. 
by 17in. 

From 1866 to 1869 the working of the line resulted in 
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Shrewsbury and North Wales Railway. The revised 


an annual loss, but from 1870 to 1872 there was a small 
This latter period marked the zenith of 


scheme was sanctioned in every particular, save that of , annual profit. 
the running powers over the Welshpool line into | the ill-fated company’s career. It was then carrying 
Shrewsbury; hence, another Bill had to be prepared, 70,000 passengers and 100,000 tons of minerals and 
asking for powers to build an independent line from Red | merchandise per year. By arrangement with the 
Hill to Shrewsbury, the station in the county town to be ; Cambrian Company through carriages were run between 
built in the quarter known as the Abbey-Foregate. Shrewsbury and Oswestry and Aberystwyth vid Llany- 
This latter Bill passed, but although the company mynech. Market tickets were issued between Shrews- 
thus obtained access to Shrewsbury, it found itself | bury and Oswestry at the price of 2s. 8d. for the double 
in a quandary. It could form no physical connections | journey of 48 miles,and week-end tickets from Shrews- 
with the lines already entering that town, and so was bury to Aberystwyth for 8s. first class, and 4s. 6d. third 
powerless to forward traffic beyond its terminus. Never- | class, the distance there and back being 180 miles. 
theless, it was decided to commence the works, and Excursions were frequently run from Shrewsbury to 
conduct the undertaking as a purely local railway pending | Criggion, which is the centre of a most picturesque dis- 
future developments. The next step gave hope of better | trict, and were well patronised. 

things. The company was authorisd to amalgamate After 1872, however, a series of misfortunes befell the 
with another, which had obtained powers to construct a Potteries Railway. Its two big neighbours reduced their 
railway, called the Shrewsbury and Potteries, from | local fares and rates so as to stifle its competition. Lack 
Stoke-upon-Trent to Shrewsbury vid Market Drayton, | of funds prevented the company from proceeding with 
whereupon the name was again changed to the Shrews- the Shrewsbury and Stoke section, and the project for 
bury, Potteries, and North Wales Rai!way. Following | extending the line across the Welsh hills to Portmadoc 
this successful move, an ambitious project was launched. | had to be abandoned. The latter would have been a 
it was proposed to continue the line from Llanyblodwel | most costly and difficult undertaking, for among other 
vid Bala and Festiniog to Portmadoc, and so tap a large | big works it entailed driving a tunnel, two miles in 
number of slate quarries. At the same time the line would | length, near Llangynog. 

attract a fair share of the pleasure traffic from the In 18783 the company experienced a heavy loss on 
Midlands to the Welsh coast, between which points it | working, which increased with each succeeding year. A 
would indeed have furnished a shorter and more direct receiver was appointed, and desperate efforts were made 
route than exists at the present day. The Great Western to retrieve the situation by practising rigid economy. 
and London and North-Western Companies, then | One of the main line tracks was ‘taken up, the staff was 
thoroughly alarmed, offered strenuous opposition, and reduced to a minimum, tickets being issued by the guard 
succeeded in defeating the Bill. And here we may leave of the train on arriving at a station, and, in 1875, the 
for the moment the ulterior aims of the ambitious little | Midland precedent of the abolition of second class and 
company to recount what it actually succeeded in accom- | the reduction of fares to 2d. and 1d. per mile for first and 
plishing. | third class respectively was followed. 

The main line from Shrewsbury to Llanymynech,| So things went on till the beginning of 1880, at which 
18 miles in length, was opened for passenger and | period the permanent way and underbridges had fallen 
mineral traffic in August, 1866, while the opening of the | into such a bad state of repair that the Criggion 
Llanyblodwel extension, 2} miles miles long,’ and the | branch came to be practically disused, .while the Board 
Kinnerley-Criggion branch, six miles long, followed two | of Trade limited the speed of trains’ on the main 
or three years later. In addition, a spur line, about one | line to twenty-five miles per hour. At this junc- 
mile in length, was laid down, to connect the main line, ' ture, a sensational project to resuscitate the fortunes 


of the isolated railway was mooted. The Great 
Northern Company having gained access to Stafford, by 
obtaining running powers over the North Staffordshire 
line between Egginton Junction and Uttoxeter, and by 
buying up the Uttoxeter and Stafford Railway, asked for 
running powers over the North-Western line from Stafford 
to Wellington, and the G.W. and L. and N.W. joint line 
from Wellington to Shrewsbury in order to effect a junction 
with the Potteries Railway at Abbey Foregate. Had this 
scheme succeeded it would have been fraught with far. 
reaching consequences, but as matters turned out it was 
nipped in the bud by the following drastic and unexpected 
occurrence. In the second week of June, 1880, an officer 
of the Board of Trade paid a surprise visit to the Potteries 
Railway, and as a result of his examination ordered it to 
be closed for all traffic forthwith, greatly to the astonish. 
ment and dismay of the residents near the line, who 
found themselves suddenly cut off from communi. 
cation with the outside world. And the little railway 
which till this date had been the subject of twelve Acts 
of Parliament, and had swallowed up the whole of the 
subscribed capital, amounting to nearly two million 
pounds, has remained closed ever since. Nevertheless 
so sanguine were the directors of being able soon 
to right the undertaking that they decided upon 
leaving the line in a state of suspended animation, 
so ‘to speak. The engines and passenger coaches 
were housed in the sheds at Shrewsbury, where 
the former, at least, were kept in good repair, but no 
attempt was made to collect the mineral and goods 
wagons scattered about the line. A small staff of 
employés was retained to patrol the line and carry out 
repairs, but the custodians were too few in number to 
check the wilful or mischievous pilfering and damage to 
which the property fell a prey. 

In 1888 a new company was formed to take over the 
line, and to extend it to Market Drayton, which had then 
linked to Stoke by a branch of the North Staffordshire 
Railway. As, however, the new company declined to 
take over the engines and rolling stock of its predecessor 
both were sold by auction, when, owing to the junction 
with the Wellington line-having been destroyed, the 











VIEW ON THE CRIGGION BRANCH 
buyers experienced considerable difficulty in removing 
their purchases, till the Midland Carriage Company, of 
Shrewsbury, consented to its sidings, which connected 
with both the line to Hereford and the derelict railway 
near Welshpool Junction, being used for the purpose. 

The new company then began to put the railway into 
a fit state, the necessary repairs being estimated to cost 
£40,000, of which those to the main line accounted for 
£27,000. A considerable amount of work had been 
carried out, when, in 1891, another financial crisis 
occurred, leading first to suspension and ultimately to 
complete abandonment of the undertaking. In 1895 a 
fresh company professed to have been formed to take 
over the property, and a misleading prospectus was issued, 
in which the railway was represented as a going concern. 
The financial Press soon discovered that the investing 
public were being imposed upon, and its warnings led to 
a speedy collapse of the last attempt at revivifying the 
unfortunate railway. 

Except for the sale of the locomotives and rolling 
stock, no steps appear ever to have been taken to dispose 
of the remainder of the plant or to sell the land. 
Consequently, since 1880, save for the repairs effected in 
1888-91, the rails, chairs, sleepers, stations, bridges, 
signal posts, signal-boxes, interlocking frames, turntables, 
water tanks, crossing gates, &c. &c., of both the main line 
and the Criggion branch have been rotting and rusting 
away. The permanent works have suffered terrible 
dilapidation. Some of the embankments have slipped 
away in places, leaving the rails suspended in mid-air ; 
all the cuttings have become choked up with dense forests 
of bramble bushes, and, generally speaking, the whole 
extent of the track is so thickly covered with undergrowth 
that, when viewed from an eminence, it looks like a thick, 
untidy hedgerow sprawling across the country. The 
accompanying engravings, which depict various typical 





views of the pieturesque state of disrepair into which the 
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property has fallen, illustrate better than could any 
written description the spectacle afforded by the Shrews- 
bury, Potteries, and North Wales Railway, whose 
fate, surely, is unparalleled. The fine trestle bridge over 
the Severn on the Criggion branch was swept away by a 
winter flood many years ago. The Llanyblodwel exten- 
sion alone has escaped the ‘general débdcle. Some time 
back the Cambrian Company took over a portion, to 
escape the heavy gradients on the commencement of its 
branch from Llanymynech to Llanfyllin, and compara- 
tively receritly the remaining length was incorporated in 
the Tanat Valley Light Railway, which the same com- 
pany works. There is little ground for thinking that the 
remainder of the derelict railway will ever he reopened. 








PRIVATE BILLS, SESSION 1967. 
No. I. 

THD six. classes of bger Bills before the present Parlia- 
ment which deal with railways, canals, tramways, and the 
supply of'gas, water, and electricity number 101, or exactly 
50 less than last session, and the total amount of money it 














se 














is proposed to raise is 42 millions odd, or about 15} millions 
less than before. Details of the separate analysis of the first 
two descriptions of Bills will be found in the annexed table, 
which is almost self-explanatory. It may, however, be stated 
that the contents of column 7 consist of the totals for the past 
year, corresponding to similaritems of the present, and that 
column 8 indicates the increase or decrease, accordingly as the 
ordinary plus or minus signs are respectively prefixed, 

There are three tube, or partially tube, Bills before Parlia- 
ment, but the mileage is too insignificant to deserve notice. 
As a matter of fact, no Bills dealing with tube railways have 
been allowed to proceed since 1901, upon the ground, first, that 
a Royal Commission had been appointed to consider the 
whole subject of our metropolitan traffic ; and secondly, because 
the establishment of the proposed Traffic Board has not yet 
been brought about. If we are to wait for new tube Bills until 
a central authority or corporate administration tackles the 
hitherto insoluble problem of London traffic, we have 
possibly seen the last of them. On reference to the table 
it will be seen that there are no Bills to authorise new 
railways or other engineering works in Ireland, It is, how- 
ever, understood that Parliament is to be asked to allow the 
introduction of a date Bill, entitled the '‘Collooney, Ballina, 
and Belmullet Railways and Piers Bill,’’ by which powers 
will be sought for construction of an extensive system of lines 
in the counties of Mayo and Sligo, 





BRIDGE ACROSS RIVER SEVERN AT SHARWARDINE 


Beyond widenings, small extensions, and still smaller 
branches and offshoots by our principal London ecmpanies, 
there is little or nothing, with the exception of the Channel 
Tunnel scheme—which may be regarded as dead—t> record 
with respect to railway Bills. In addition to the minor 
works alluded to, the London and North-Western has in 
view new electrical railways, partly in tunnel, between 
London and Watford, including a subway at Euston; for a 
line at Coventry, and for further capital as well; the total 
amount to be raised is £3,600,000. In the execution of very 
similar undertakings and for the purchase of more land, the 
North British, acting in concert with the Lanarkshire and 
Dumbartonshire and ihe Caledonian companies, requires 
£1,800,000 A word may be said about the Lower Thames 
Tunnel, which applies for powers to incorporate a company 
for the construction of a line under the river linsirg up the 
South-Eastern, Chatham and Dover, and the London, T:l- 
bury, and Southend at Stone and Wenningtcn respectively, 
and to work the same by electricity. The necessary capital 
is put at £1,300,000, which is none too much for the work to 
be done. It should be observed that the joint Bil of the 
Great Western, London and North-Western, sand Rhymney 
companies, with a capital of £720,000, has just paed its 
second reading in tho Commons, Its reject.on was proposed 
on the plea that third-class sleeping cars were not provided 
on the trains belonging to the system of the promoters, 
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The motion was negatived without a division, and the Bill 
was read a second time. 

No new canals, or extensions of existing canals, 
recorded in the recent ‘‘ Report of the Board of Trade.’ 
Evidence was given, at the last meeting of the Royal Com- 
mission on Canals and Waterways, that there was little or no 
public requirement for water navigation so far as canals are 
concerned. 

Tramway Bills.—A comparison of these Bills with its 
predecessors reveals a deficit all along the line. In number, 
18-27; in mileage, 64-92; and in money, £1,552,884- 
£2,913,537, a less amount by £1,360,653. There is but one 
of these worth alluding to. 
Council—Tramways and Improvements—with a capital a 
little over half a million. 
present month, the Bill came before the Standing Orders 
Committee of the House of Lords, it was discovered that a 
curious legislative omission had, been incurred. It took 
place with respect to the tramways scheduled for construc- 
tion in Tottenham-court-road, Hackney, and Shoreditch. It 
appears that the Council had failed to obtain the consent of 
the road authority, and for this reason the examiners 
reported that the forms of the House had not been complied 
with. Ultimately, the Committee allowed the measure to 
proceed, subject to these lines being abandoned. 


are 


’ 


diminution of 2,1, millions in money, furnish briefly the 
comparative analysis of this item on our list. The examples 
—save three—are not worth consideration. First on this 


Tt is that of the London County | 
When, about the middle of the | 


250 HORSE-POWER GAS ENGINE. 


A GAS-ENGINE plant, aggregating 600 horse-power, consist- | 
ing of one engine of 250 brake horse-power, one of 209 brake 
horse-power, one of 100 brake horse-power, and a smaller | 
engine of 50 brake horse-power, has just been erected at a 
large cement works in the West of England, by Davey, 
Paxman and Co., Limited, of Colchester. The 250 horse- 
power engine drives the dry plant ; the 200 horse-power engine | 
drives the wet plant, consisting of ball mill, tuhe mill, mixers, 
elevators, slurry pumps, &c.; the 100 horse-power engine | 
drives the coal plant, kiln, &c.; while the 50 horse-power | 
engine drives the kiln during nights, Sundays, &c., when the | 
coal-grinding plant is not required. | 

The engraving on page 344 shows the250 brake horse-power 
engine, which is of the Paxman improved horizontal, double- 
cylinder type. The cylinders are overhung from the frame, 
and are independently supported on cast iron pedestals 
carried on theconcretefoundation. The liners are renewable, 
and provision is made for expansion andcontraction. Clean- 
ing covers are also provided in the breech-end jacket. The | 
bed-plate is of a strong and substantial design, and is pro- | 
vided with an oil tray to catch any stray oil. 

The governing of the engine is accomplished partly on the | 


| qualitative system—that is to say, the amount of gas in the 


ills. —Fi in li -nine i ber and a | 
bei saggy ges —heowareigpiona. Sigg sachets | charge is reduced up to a certain point, and beyond this the 


governor acts on the “ hit-and-miss"’ principle. Thissystem 
has, so we are informed, proved satisfactory in working, and 


| quite different processes. 


TABLE I. 


9 3. 





Number 


Companies. o 
ni Bills. 


Length 
of 


new line. 





Existing companies— Miles. 
England and Wales 95 
eee 


Ireland 


8,535,000 


New companies— 
England and Wales 
Ireland 


Total 


Total for railways and canals 


limited roll is the Mitcham and Wimbledon Company, which 
asks for £400,000 to build new works, to convert its existing 
works and raise additional capital. To dissolve the Grays 
Gas Company, and to reincorporate it. with power to main- 
tain, continue, and extend its undertaking, is the object of 
the petition of Grays.and Tilbury. It also seeks authorisa- 
tion to supply gas in the parish of Grays Thurrock and 
other districts in the county of Essex, and to raise £265,600 
to pay for the whole programme. 
of the Worthing Company, which requires £133,000 for 
very similar purposes. aoe 

Water Bills.—These measures, which relate to the supply 
of water, form the only exception to the general decline in 
quantity and quality which characterise those in the present 
session. They number 25 against 17, and the respective 
sums scheduled are as five millions to one and three- 
quarters. The record is held by the Birkenhead 
Corporation Water Bill, with the proposed very respectable 
loan of £!,750,000, which is to be expended in obtaining a 
supply of water from the rivers Alwen and Brénig, in the 
county of Denbigh, in the acquisition of additional lands 
and the construction of new works. Powers are also sought 
for delivering water in bulk and for other purposes. The 
Metropolitan Water Board is promoting a Bill (various 
powers) to enable it to make waterworks and purchase lands, 
and estimates its financial necessities at three-quarters of a 
million. The Board has also another Bill in hand for the 
purpose of providing for uniform scales of charges for water, 
applicable throughout the limits of supply included in its 
jurisdiction. That these Bills are of an important nature 
is evident from the action taken in the House of Commons 
with reference to them. It has been therein agreed that it 
is expedient that both of them be committed to a Joint Com- 
mittee of Lords and Commons, and a message was despatched 
to the Lords to communieate this resolution, and to desire 
their concurrence, Among the few other Bills of this class 
may be mentioned that of the Tees Valley, with a proposed 
loan of half a million, to amend, enlarge, and consolidate the 
provisions of the various Acts relating to the property of their 
Board. Southend is desirous cf extending the limits of its 
supply, of taking over the water undertakings of the Urban 
District Council of Leigh-on-Sea, and of Billericay, and 
estimates the cost of the transfers at a third of a 
million." Colne Valley petitions for £300,000, and Great 
Yarmouth, the Tynemouth Corporation, and Ashton-under- 
Lyne state their respective needs at a quarter of a million. 
The Bills for the Supply of Electricity, which are formidable, 
and the Provisional Orders, will be dealt with in another 
article, 








OBITUARY. 


ROBERT DUNCAN. 


Tue death took place at Port Glasgow, on the 31st ult., of 
Mr. Robert Duncan, of the firm of Messrs. Robert Duncan 
and Co., Limited, shipbuilders, Port Glasgow. Mr. Duncan, 
who was about fifty years of age, was the eldest son of the late 
Mr. Robert Duncan, who for many years was one of the 
leading shipbuilders on the Clyde and elsewhere, he having 
laid out the original yard at Barrow-in-Furness. - Young 
Robert Duncan served his apprenticeship in his father’s yard, 
and for upwards of a quarter of a century has taken an active 
part in the management of the firm, which includes his 
brother, Mr. John Duncan, and Mr. A. Livingston. As a 
practical shipbuilder, his services were of great value in the 
calculation of estimates and the execution of important con- 
tracts. He did valuable service as a harbour trustee of Port 
Glasgow. He was much respected in the community, and in 
Qlyde shipbuilding and other business circles. 
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if is claimed that the manner in which all the engines take up 
a varying load is quite a feature of the plant. In a cement 


works the load is continually taken off and put on more or | 


less suddenly. In one case the 250 horse-power engine after 


running light for 2? hours had the load put on practically all | 


at once ; theengine speed dropped from 160 to 150 revolutions 
per minute, but in 55 seconds had returned to its normal 
speed. On another occasion, after running shafting only for 
13 hours, full load was put on, and in 2h seconds the engine 
was running at normal speed again. 


The pistons and exhaust valves are independently cooled, | 
| being chemically treated, passes somewhat ces down one 


having water circulating through them, so as to obviate the 
risk of overheating, with consequent pre-ignition. The 
connecting-rods are of the marine type, with steel shelis on 
the big end lined with white metal, the small end being of 
gun-metal. The crank shaft, of which we give an illustration 
herewith, is of the double type, with the cranks at 180 deg. 


| Halske. 


| times as efficient as the carbon filament lamps. 


Auer Gesellschaft, and the tantalum lamps of Siemens and 
The tungsten lamps, which are the most economic 
of all, have not yet got a proper hold of the market, and 
the manufacture of these newest lamps presents difficulties 
which are not yet thoroughly understood. An excellent 
quality which characterises all the metallic filament lamps is 


| that they stand high voltages much better than the carbon 
| lamps, and on this account they can be entered into instal. 
| lations where the voltage varies greatly without the life of 


the lamp being affected to any essential extent. The only 


| drawback which can be registered against the new lamps is 


that they cannot be placed in any position like the carbon 
lamps, but only oanging downwards, [t should, however, 
be stated that on account of the extreme thinness of the 
metallic filament they are very fragile, and require to be 
packed and handled with the greatest care. Concerning the 
efficiency of the new lamps there is no room for doubt what 
ever. One of the new lamps will have a useful existence «| 
about 1000 hours, and, including the cost of the lamp, th. 


| cost per hour of a 50-candle lamp amounts to about thre: 
| eighths of a penny, whereas a carbon filament lamp unde: 


the same circumstances costs about one and one-eighth of » 
penny. The metallic filament lamps are therefore thre: 
The incan 
descent gas light, however, still remains the most economical 
source of illumination, and, compared under the same condi 
tions as those just mentioned, costs about a farthing per hour. 


|The consumer stands in a very favourable situation wit! 


regard to the new lamps, because there are about half.» 

dozen important firms making different types of lamps b; 
The competition between’ thes: 
makers should keep the prices of the lamps down. Th: 
majority of these makers have their factories in Berlin, an 

the possibility of a ring being formed must always |. 
reckoned with. However, this branch of manufacture is a 

yet on y partially developed, and the chemistry of the rai 
earths has not yet been much exploited. There is plenty o/ 
scope for independent workers to discover new processes for 
making the metallic filaments, and it isin this direction tha 


| later developments are to ba expected. 








IMPROVEMENTS IN WATER SOFTENING. 


| CoNSIDERABLE attention has recently been directed in 
| Germany to the subject of water softening. Ths variou 


methods of separating calcium and magnesium salts froin 


| boiler feed-water, and the different types of water softeners 


used for this purpose, have always necessitated a careful 
study of the problem on the part of steam users. A new 
continuous water softener, known as the ‘‘ Rottmann”’ 
system, has lately been introdiced by a Berlin firm. ‘The 
principles of the new system resemble those of existing 
systems, in that the scale-forming constituents of the water 
are first precipitated by adding determined quantities of 
lime and soda, and the resulting muddy fluid is clarified by 
passing through a settling tank and filter. It is in the con- 


| struction of the settling tank and the arrangement of the 


filter that the new water softener differs from previous ones. 
It consists essentially of an inner cylindrical vessel arranged 
excentrically to an outer cylindrical vessel. The water, after 


side, and then slowly up the other side, and finally passes 
into the inner oylindrical tank, and makes its exit through a 
laterally arranged filter. The speed of the current of water 
gradually decreases as’ it passes downwards, and is lowest 
at the mud collecting basin, The aivantages claimed for 











CRANK SHAFT OF 250 H.P. GAS ENGINE 


apart. The bearings are lined with white metal, and are 
fitted with chain lubrication. 

Paxman’s patented variable ignition gearis fitted to these 
engines. The starting is done by means of compressed air. 
By this means the engine starts, it is said, as certainly and 
as steadily as a steam engine ; in fact, to all appearance there 
is no difference between the starting of the engine and a steam 
eogine, as it is performed without shock, and the engine 
gathers speed in exactly the same manner as a steam engine 
does. | 

The producers are of Davey, Paxman and Co.’s usual type, 
and are built up of steel plates. The gnates are capable of 
being rocked backwards and forwards to facilitate the 
breaking up of any clinker which may be formed. 
These producers are designed with the object of allow- 
ing the heat value of the gas to viry only slightly, however 
much the load on the engine may vary. All the attention 
the plant requires is to be stoked up about every two or three 
hours. Each of the four engines has its own gas-producer, 
so that they are independent of each other. 








THE METALLIC FILAMENT LAMPS. 


THE various types of metallic filament lamps of high 
efficiency, which have lately been introduced by German | 
manufacturers, are rapidly making headway, so that it is | 
highly probable that in a short time the carbon filament | 
lamp will be completely ousted. In Berlin already in the | 


| shops and restaurants there are as many smnetallic filament 
| lamps to be seen as carbon lamps, and the latter are being 
| replaced as quickly as possi i 
| probably because they were first on the field, are those of the | tools of the most:modern ari capable deseription. 


ible, The most popular makes, 


the ‘‘Rottmann’’ water softener are that it is cheaper to 
build than many of the existing plants, that the settling of 
sedimentary matter is very complete, and the filter and mud 
collecting basin are both easy of access. The space occupied 
by the softener is small compared with its delivery, so that 
its erection in boiler-houses will not take up too much space. 








InstiTUTE OF MARINE ENGINEERS.—By the kind invitation of 
Lord Pirrie, in order to meet the greater convenience of the Prime 
Minister of New Zealand, the annual meeting will be held this 
evening in the Hotel Cecil, at 7.15 p.m., where the original 
programme for the meeting will be carried out. Previous to the 
annual meeting at 6 p.m., the past-presidents, executive office 
bearers, and members of council are invited by Lord Pirrie to 
dine with the Premier and friends from New Zealand, at the 
Hotel Cecil, in place of having the reception at the Institute 
premises. 

New Crype Borer Works.—Like the extensive new boiler 
shops recently erected by Sir William Arrol and Co., for Dunsmuir 


‘and Jackson, Govan, which are now almost fully equipped with 


every modern appliance for expeditious work of the largest kind, 
fine new boiler shops are being erected by the same contractors for 
the London and Glasgow Engineering and Iron Shipbuilding Com- 
pany, Limited, adjoining its present works at Finnieston. The 
new shops are to be 200ft. long, in two bays, of 60ft. wid>, the 
width between centre of crane rails being 54ft. 9in. Girders sop- 
ported on built steel standards will carry the crane rails at a height 
from floor lével of 50ft., the height of the standards from floor 
level to bottom of roof trusses being 60ft. Two cverhead electric 
cranes, each of 69 tons capacity, will be fitted iz each bay, and 
will thus be capable of dealing with weights up to 120 tons. The 
four cranes are to be supplied by Marshall, Fleming and Jack, 
Motherwell. The new shops will be ‘fally equipped with machine 
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RAILWAY MATTERS. 


Tre Pennsylvania Railroad is providing a commodious 
club hcuce, or rest cooms, for its trainmen, to be situated near the 
I'nion station. 

Tye Great Central station on the Bakerloo tube was 
opened Jast week, This station is connected by a passenger sub- 
way with the Marylebone terminus of the Great Central Railway. 


Tur Great Central Railway is constructing new junc- 
jions with the recently acquired Lancashire, Derbyshire, and East 
Coast Railway at Duckman‘on and Beighton. At the former place 
, dc uble-line connection is being carried out. 


Tur employment of automotors on railways dates 
hack to 1848, and as long ago as then attempts were made with 
team carriages on main and branch lines in England, America, 
.~yitzerland, Belgium, Germany, France, Denmark, and Sweden. 


A scHEME ison foot to construct across Tokio an under- 
yound railway. The distance is about 12 miles, and the cost is 
(-timated as low as £125,000 a mile. A company is to be formed 
with a capital of £1,500,000. The Electric Tramway Company, 
of Tokio, tas asked for sanction to extend its system by the con- 
truction of an addition of 60 miles. 


Tue Gaceta de Madrid of March 2nd contains a copy 
fa law ratifying the agreement entered into between the French 
and Spanish Governments for the construction of threeinternational 
railways across the Pyrenees. The Governments undertake to 
proceed with the construction of these lines as rapidly as possible, 
ind to complete the undertaking within ten years at the utmost. 


In the State Railroad shops in Prussia the hours of 
work were reduced from nine and a-half to nine on January lst, 
1906. Inquiries among the authorities indicate that the result has 
heen satisfactory all round. Most of the men are piid by the 
piece, and, as a rule, these have done as much, and therefore 
earned as much, in nine hours as previously in nine and a-half, 
ind have been much more contented. 


H.M. Consut at Bilbao has forwarded a cutting from 
the Gaceta del Norte, Bilbao, from which it appears that proposals 
have been laid before local deputations of Alava, Navarra, 
Guipuzcoa and Vizeaya by French financiers for the constrnction of 
500 kiloms. of narrow-gauge railways within the area of the four pro- 
vinces, each province to contribute according to the number of 
kilometres of railway within its boundaries. 


Tur quantity of mineral traffic of all kinds carried in 
this country is computed at 350 million tons a year. The output 
of British coal is over 250 million tons ayear. The quantity of iron 
ore traffic will this year be over 23 million tons, ona the volume of 
traffic in the form of pig iron, manufactured iron, steel, and foundry 
products is over 20 million tons, so that the coal and iron industries 
collectively furnish over 293 million tons of traffic. 


Tort Nieuwe Rotterdamsche Courant announces that 
the proposed electrification of the Groningen tramway system has 
been approved by the Communal Council ; also that the Neder- 
landsche Tramwegmaatschappij bave applied to the Communal 
Council of Leeuwarden for a loan of 40,000 florins for the con- 
struction and working of a steam tramway 8-5 kiloms. long, from 
Leeuwarden to Suameer by Hardegarijp and Hardegarijpter- 
hoek. 


Tar Levant Herald reports that the Turkish Govern- 
ment have prolonged the concession of the ‘‘Société des Tramways 
de Constantinople” until the year 1993, and the company has 
undertaken to substitute electric for animal traction, and to con- 
struct within five years three new lines:—To Pera, from the 
Galata-Sérai Tunnel ; from Pancaldi to Tatavla ; to Stamboul from 
the Mosque of Faith. It has also undertaken to lay double tracks 
on the present line from Galata to Ortakeuy. 


THE most important question before the people of 
Canada at the present day is that of transportation. Railway 
enterprise, large as it has been, states Canada, is still far from 
having ry pace with the growing demands of traffic, both in the 
East and West, and if any doubted a few years ago the wisdom of 
the enormous sums expended upon railway construction in the 
prairie provinces, Canadians of all classes now see that the only 
mistake made was in under-estimating rather than in exaggerating 
actual requirements. 


Tue steady and rapid increase in the weight and speed 
of locomotives has created important changes in railway track 
conditions, particularly on curves. There has been no “ theory” 
of track construction, but the present types have been developed 
by experience and observation. It is probable, says Hngineering 
vecord, that not a dozen ra lway officials in the country have ever 
attempted to analyse the mechanics of curve resistance and to 
determine from a theoretical standpoint the overturning effort on 
the rails and the shear on the spikes. 


A POWERFUL Russian locomotive is described in the 
Novoe Vremya of March 10th. The engine, which was constructed 
at the Putiloff works for the Ryassan-Ural Railway, is oil-fired, 
the a being carried in a tender of unusual proportions. 
While hauling a complete mail train of twelve coaches, the 
“Crocodile "—as it is named on account of its appearance—deve- 
loped a speed of 120 versts—79 miles—per hour. Leaving St. 
Petersburg at 6 a.m., it accomplished the distance to St. Okuloff 
and back without replenishment of fuel, arriving at the metropolis 
on the return shortly after 4 p.m. 


Tue Railway Age has compiled statistics of car and 
locomotive orders placed in 1906. These show a total of 310,805 
freight cars, 3402 passenger cars, and 5642 locomotives ordered by 
the railroads of the United States, Canada, and Mexico in the 
year, as compared with 341,315, 3289, and 6265, respectively, in 
1905. Deducting Canadian and Mexican orders from shops in the 
two countries and 28,810 cars ordered by railroads of the United 
States from their own shops, the nuinber of freight cars ordered 
from contract shops in the United States in 1906 is found to be 
258,866, as against 302,876 in 1905. 


An officer of the Pennsylvania Railroad says that the 
company must have more college men. Hitherto about twenty 
technical graduates have taken service with the company each 
year, but the needs of the service demand many more than this 
number annually, and measures will be taken more widely to 
publish the company’s invitation. The ‘special apprentice ” class, 
to which the graduates are assigned, now has a four years’ course, 
The line of promotion is not determined by any rigid rule, but care 
is taken to see that each individual is fully trained in all the 
departments of the work with which he is likely to have to deal 
when he becomes an officer, 


Tue Great Central Railway Company is asking for 
power to construct a pier or jetty extending into the Humber 
*4 chains at Winteringham in connection with the North Lindsey 
light Railway. This is opposed by. the Ancholme Drainaze and 
Navigation Commissioners on the ground that it will damage the 
outfall of their drain and navigation. The Lancashire and York- 
shire Railway Company is seeking power to extend the Goole and 
Marshland Light Railway to Winteringham, and to carry the same 
over the river Trent near its junction with the Ouse by a bridge 
having eight spans, two of which are to open, giving a waterway 
of 80ft. each ; algo to construct quays and wharves at Wintering- 
ham. This Bill is:op by the Sheffield -and ‘South - Yorkshire 
Navigation, and the ity Council of Nottineham, on the ground 
of the danger to the navigation by the-construction “of the bridge 





dams'will give the power as the reservoir ‘and 


NOTES AND MEMORANDA. 


By subjecting minerals containing various metals to 
the spark of a high-tension induction coil, characteristic colours 
are imparted to the spark by the different metals. It is not the 
heat that produces these colours, but centrifugal force, which, like 
radio-active matter, puts the corpuscles of the molecule in 
motion, 


At present there are difficulties with regard to the use 
of inverted incandescent burners with acetylene gas ; the principal 
difficulty appears to be in the polymerisation of the acetylene, 
which takes place as it descends through the hot mixing tube of 
the burner. It appears to us, therefore, that the tube of the 
burner should be specially protected from the heat of the flame in 
order to avoid the action described. 


Ture thousand steel cross ties have been put down 
on the main line of the Pennsylvania Railroad between Pittsburg 
and Altoona. While cultivating trees to make certain a steady 
supply of timber, the company has determined to make thorough 
tests to discover, with scientific accuracy, how well metal ties are 
adapted for practical use. The experiment is being made on a 
stretch of road where traffic is very heavy. 





ConsuL-GENERAL GUNTHER reports from Frankfort that 
the number of strikes in Germany increased steadily during the 
three quarters of 1906, amounting to 217 in the first, 655 in the 
second, and 778 in the third quarter. Of the strikes in the third 
quarter 140 were entirely successful, 364 partially so, and 278 were 
unsuccessful, During the three quarters 3515 establishments were 
affected by strikes, of which 816 were obliged to close down com- 
pletely. 

A comparison made by Mr. Dowson of two 40 horse- 
power plants, producer gas and steam. shows a saving of 70 per 
cent. in favour of the gas plant. Excellent as is the economy of 
the gas plant, as shown by these figures, it must be noted that the 
heat losses are still very large, andfuture improvement in economy 
must be looked for mainly in this direction, both in the gas plant 
and in the engine. It would have been interesting to have full 
particulars of the steam plant. 


Tue fuel value of alcohol is indicated by road tests 
recently made by three cars in a run from New York to Boston, a 
distance of 249 miles. The cars were identical except that one 
used petrol, one kerosene, and one denatured alcohol. The 
average run was 10-1 miles per gallon of petrol, 8-13 miles with 
alcohol, and 7-4 miles with kerosene. According to those who 
made the trip, the engine operating ,on alcohol pulled more 
strongly on hills than those operating on-either kerosene or petrol. 


In an address delivered at Lehigh University a short 
while ago Mr. John A. Brashear gave what seems to be a new 
illustration of the minuteness of the atom. -He said that if you fill 
a tiny vessel one centimetre cube with bydrogen corpuscles, you 
can place therein, in round numbers, 528,090, 000,000,000,000,000, 
000,600 000 of them. If these corpuscles are allowed to run out of 
the vessel at the rate of 1000 per second it will require 17,000,000, 
000,000,000,000 of years to empty it. Mr. Brashear should now.be 
able to die happy! 

Ir is now twenty-eight years since Edison perfected 
his carbon-filament lamp, ‘‘the first ec cial -incand t 
lamp,” and it stands to-day as it did in 1879 without a single 
basic feature eliminated nor an absolutely essential feature added. 
The Edison incandescent lamp embraced then, as it does to-day, 
the following features :—An attenuated high-resistance filament of 
carbon hermetically sealed in an all-glass receptacle, with platinum 
leading wires passing through the glass, and the exhaustion of such 
receptacle upon a vacuum pump to a high degree prior to its being 
sealed hermetically. 

ADVANCE statistics, subject to correction, issued by the 
Home-office, show that the British output of coal in 1906 was 
251,050,809 tons, or 6-33 per cent. more than in 1905. The 
number of persons employed at the coal mines in 1906 was 
882,345. The mineral production also included 2,971,173 tons of 
fireclay, 8,209,880 tons of ironstone, 2,546,113 tons-of oil-shale, 
1,824,415 tons of iron ore, 230,558 tons of rock salt, 151,915-tons 
of salt from brine, and 126,699 tons of slate. The number of 
— employed at mines under the Metalliferous Mines 

tegulation Acts was 29,969. 








One of the large makers has discovered a demand for 
a miniature air drill, says the Export Implement Age, the size of 
which is no larger than a man's hand—5in. across. This midget, 
which weighs 24 lb., and-which is modelled after the design of the 
larger tools, is extremely powerful, relatively, being capable of 
drilling up to three-sixteenths of an inch steel. Its chief value is 
for driving holes that have to be done accurately in pieces not 
otherwise readily accessible. The motor — is extremely high, 
being 22,000 revolutions per minute, while the spindle speei is 
more than 2000 revolutions per minute. 


A MACHINE for applying screws at the rate of fifty a 
minute, if necessary, has, states the Scientific American, recently 
been placed on the market. It consists of a hopper connected by 
a vertical flexible shaft and tube to the driving mechanism below. 
The withdrawal of the bit from each screw as it is driven causes a 
new screw to drop out of a mazazine.and fall in line with the bit, 
and also allows a screw to fall from the hopper into the magazine. 
The screws are cafised to revolve at the rate of 1200 revolutions a 
minute by means of a friction drive so adjusted that the screw stops 
after it has been driven the required distance. 


In the Journal. of the Franklin Institute a Mr. Dale 
states that one of the most satisfactory and decisive tests of slate 
is the microscopic analysis. A thin section of slate examined 
under the microscope will, he says, suffice to show the character 
of the cleavage, the presence of false cleavage, if any, the pro- 
bable durability, or indurability of the colour, as well as tee pre- 
sence of any mineral constituents likely to determine its other 
qualities. He quotes Merriman to the effect that chemical 
analyses give only imperfect conclusions regarding the weathering 
qualities of slates, and do not satisfactorily explain their physical 
properties. ; 


In a paper read before the Society of Arts Prof. W. 
Boyd .Dawkins gives a summary of the results obtained in the 
investigation of the south-eastern coalfield. The paper contains a 
map of the coalfield between Dover and Canterbury, and sections 
of the strata in the borings at Dover, Penshurst, Ellinge, 
Brabourne, Waldershare, and Fredville. At present, the seams 
proved are at Dover, thirteen seams with an aggregate thickness 
of 224ft.; at Waldershare, four seams 10ft. 3in. thick ; “and at 
Fredville, three seams 7ft thick. At Dover the coalfield is about 
1000ft. below Ordnance datum. At Ropersole the coal measures 
were struck ata depth of 1180ft., and at Ellinge at 1815ft. 


AN important scheme is on foot to utilise the tide in 
the Bay of Fundy for power purposes. A company has been 
formed, and its aim is to harness the Tantramar River at a point 
near Sackville. It is believed that 75 000 horse-power can be 
developed. Three dams will be needed in generating the power. 
Each will be concrete, and will be 60ft. high. In length they will 
be 1000ft. The power-house will be of the same height as the 
dams. Its length will be 800ft. and its width 42ft. By means of 
the dams a reservoir and a discharge basin will be fcrmed, the 
latter having the capacity of the reservoir. Turbines placed in the 
basin empty and fill. 
continuous flow of water is to be assured by the cutting of a 





across the river:as designed, 


channel in a narrow neck of land between two curves in the river, 





MISCELLANEA. 


For the sake of Niagara Falls and the great lakes, 
Secretary Taft has refused the application of the sanitary district 
of Chicago for permission to turn the Calumet River into the 
drainage canal. 


THE mining of coal is perhaps the most important 


industry in Illinois. It furnishes employment for 60,000 men, and 
the resources are limitless. The annual output, which now reaches 
40,000,000 tons, is increasing at the rate of 10 per cent. a year. 


AccorpDiInG to the Board of Trade Journal, the 
Austrian Reichsgesetzblatt has published a decree authorising a credit 
of 41,000,000 crowns (£1,708,009) for extension works at the port 
of Trieste, for new port works in 8, Andrea, and for other works, 


Ir is stated that the Flushing-Middelburg Tramway 
Company is studying the plans for the construction of a steam 
tramway from Wolfaartsdijksch Veer to Goes and Barsch. A 
steam tramway is also proposed between Wijbie and Vaals rid 
Gulpen. 

Lorp Ketvin, O.M., has been nominated as president- 
elect of the Institution of Electrical Engineers for the session 
1907-8, his term of office as president to begin next November. 
Prof. J. J. Thomson bas been elected an honorary member of the 
Institution. 


Peruars the most striking feature of the market for 
manufactures in Canada is the condition as regards machine tools. 
The demand created by the extensions being made to existing 

lants, together with the requirements of the numerous new works, 
a8 filled the machine tool builders with orders for many months 
ahéad. 


It is stated that Sir James Reckitt, has purchased 
at Hul!, an estate of 130 acres for the purposes of a garden 
village. He intends to build accommodation for about 4000 

ple, as against 40,C00, which the area would, under usual 

uilding conditions, provide for. The ground is within easy dis- 
tance of Messrs. R.ckitt’s manufactory, and is destined chiefiy for 
their workpeople. 


THe whole of the steel work of the Broad Exchange 
building in New York, which is twenty-eight stories high, and 
houses 8000 brokers, bankers, and Corporation officers, was 
designed by a woman. In addition to this she has designed the 
steel work of the Astoria half of the Waldorf Hotel. The White- 
hall building is another giant of Lower Broadway, and a score or 
more of other big structures she has designed, She calls herself a 
‘ specialising architect.” 


Peat gas is said to have been used for the past thirty 
years at. the Notala Steel Works, Sweden. From 13,000 to 16,000 
cubic yards of dry-kneaded peat are annually consumed. It costs 
somewhat more than coal gas, but has the great advantage of con- 
taining little, if any, sulphur or phosphorus. It is also reported 
that gas is used at several places in Europe for heating purposes, 
and in some glass-melting furnaces. One of the advantages offered 
by this use of peat is the opportunity to utilise material having a 
high content of ash. 


A LARGE electric cloek, about 3ft. in diameter, has been 
fixed at the departure end of Piccadilly Station of the Piccadilly 
Tube. The dial is divided into twelve sections of one minute 
each,-with only one hand. Itsobject, says The Railway Neves, is to 
show the motor man how long it is since the preceding train left 
the station. As soon as a train leaves the station the clock starts 
recording the time, and continues until the next train comes in. 
Immediately that leaves, the single hand goes back to the starting 
point and begins afresh. 


In the last week of the session of the United States 
Congress a Bill was passed amending the free alcohol law which 
went into force January lst, with a view to decreasing the cost of 
producing, denaturing and transporting spirits intended for indus- 
trial purposes. It is the opinion of those most familiar with the 
subject that the passage of this emendatory measure will within a 
short time reduce the cost of denatured alcohol to the consumer 
by at least 5 or 6 cents pergallon. The amended law will not take 
effect until September Ist. 


“ANOTHER expedition following in my steps, and 
profiting by my experience,” says Commander Peary in Harper's 
Magazine, ‘‘ not ovly can attain the Pole, but can secure the other 
remaining principal desiderata in the Central Arctic Sea—namely, 
a line of deep-sea soundings from the north shore of Grant Land 
to the Pole, and the delineation of the unknown gap in the north- 
east coastline of Greenland from Cape Morris Jesup southward to 
Cape Bismarck. This work can be accomplished by an expedition 
absent for the same length of time as the last one, and without a 
greater expenditure.” 


Iris reported that M. Féodoroff, Director of the Mining 
Corps in St. Petersburg, announced at the recent National Con- 
gress of Mineowners that he possessed very accurate geological 
indications of the existence of auriferous and platiniferous sands 
in the Karetskaya Bay on the Gulf of Kandalaka in the extreme 
north-west corner of the White Sea. The locality referred to is 
in direct communication with Archangel by steamers, and Russian 
geologists believe that the important question of the presence of 
gold and platinum in the region of the White Sea could be settled 
finally at a very small cost by an exploring party. 


Tae report of the Fire Brigade Committee of the London 
County Council was recently published. During the year 1906 the 
number of firesreported to the Brigade was 3843—giving an average 
of over ten fires a day—or 332 more than those in the previous 
year. The number of fires classified as serious was 1-69 per cent. 
of the total number. The number of serious fires in 1905 was 64, 
or 1-82 percent..of the, whole. The number of lives lost in 1906 
was 104, an increase on the numbers for the last three years. Of 
the 104 cases no fewer than 64 persons were dead or had been 
removed before the Brigade was called, and of the other 40, 20 
were rescued alive by the firemen, but succumbed afterwards. 


In commenting upon the national funeral accorded to 
M. and Mme. Berthelot, Nature states that ‘‘ Here politicians and 
people have little sympathy with intellectual greatness ; and if M. 
Berthelot had lived in Great Briiain instead of France his death 
would have been mourned by the world of science, but the Govern- 
ment would certainly not have hastened to secure for him the 
honour of a national funeral, because our statesmen do not know 
the influence of scientific work on national character and progress , 
and to them men of science live in a world, far beyond the range 
of practical politics, where virtue findsits own reward. To under- 
stand the right spirit of appreciation of a great man of science we 
have to cross the Channel.” 


Ir seems. probable that the Trent Canal, the bargeway 
connecting Georgian Bay with Lake Ontario, thereby saving the 
long detour through Lakes Huron and Erie, is to be pushed 
forward to completion. The worthern portions of the system 
connecting Rice Lake with the Georgian Bay and with the network 
of small lakes abounding in the intervening region, has been 
practically completed for some time. This portion has received 
some attention in the engineering world, owing to the existence of 
hydraulic lift locks of 65ft. at Peterborough and 50ft. at Kirkfieid. 
The-feport of the engineers, which has been approved by the 
minister, recommends the river route from Rice Lake to Trenton, 





with © 8ft. “4in. of water on the sills, The estimated cost is 
four million dollars, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 


4m All letters intended for insertion in Tue EncinuEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy com 

47 =6We cannot undertake to return drawings or manuscripts; we must, 
therefure, request correspondents to keep copies. 








REPLIES. 


Spsep.—Yarrow and Co., of Poplar, is the firm in question. 

R. (Rochdale).—A machine of the kind you want is made by C. and A. 
Musker, of Liverpool. 

Markincu.—We would suggest that you should try the following firms : 
W H. Bailey and Co., Limited, Salford ; Elliott Bros., Century Works, 
Lewisham, London ; and Samuel Smith and Co., 9, Strand, W.C. 

E. B. (Aston).—In Egypt proper the Public Works are under the charge 

of Fakhry fasha, whose adviser is Sir Wm. Garstin. The Inspector- 

General of Irrigation in the Sudan Provinces is Mr. C. E. Dupuis, and 

the inspector of Irrigation Mr. M. P. Tottenham. 

J. (Glasgow).—-There is, of course, Reynolds’ “Stationary Engine 
Driving,” but it is a bit out of date. Several American books have 
come out, mostly by Roper ; Chapman ard Hall would no doubt supply 
them. No books of the kind can take the place of practical training. 
Some of the insurance companies bring out useful hints—see Crosland’s 
“Care and Management of Electrical Machinery,” snd Longridge’s 
annual reports, 


A. 


INQUIRIES. 


BRITIES OR BRITIEZ POWDER, 
S1e,—Can any of your readers inform me where I can obtain Brities or 
Britiez powder ? H. L. 
April 2nd. 








MEETINGS NEXT WEEK. 





Tue INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TIoN.—Monday, April 8th. Paper, ‘‘ Flour Milling,” by Mr. Albert E. 
Harris. 

Tue Roya Scorrisy Socrety or Arts.—Monday, April 8th, at 8 p.m., 
in the Hall, 117, George-street. Communication, ‘On the International 
Auxiliary Language Esperanto,” by Mr. John Maben Warden, V.F.A. 

Tax Junior Institution of ENGIngERS.— Tuesday, April 9th. at 
8 p.m., at the Westminster Palace Hotel. Pusper. **The 1 elation of 
Surveying to Engineering,” by Mr. George FP. Knowles, Assoc. M. 
Inst. C E., F.8.1. 

Roya IystirvTion oF Great Britain.—Fiiday, April 12th, at 9 p.m.- 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘( onservation of 
Historic Tren 4 and Freseoes,” by Trofessor A. H. Church, M.A., 
D.Se , F.R.8., M.R.I 

Tae Association oF ENorverrs-1n-CuarcE.—Wednesday, April 10th, 
at 8 p.m., at St. Bride's Institute, Bride-lane. Fleet- street, E.C. ‘aper, 
** Dyns amo and Motor Speed Regulation and Control,” with Demonstra- 
tions, by Mr John T. Mould. 


Tue Institution oF MecHanicaL Enxoingers.—Friday, April 12th, at 
&p.m., in the Institution House, Storey’s Gate, St. James's Park. S. S.W 
Extra meeting. Discussion, ‘‘ Petrol Motor Omnibuses,” by Mr. W. 
Worby Beaumont, of London. 

Society or Encingers.— Monday, April 8th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, *‘ Lhe 
Renard and Sourcouf Road-train System,” by Mr. B. H. Thwaite Assoc. 
M. Inst. C.E., and Mr. R. F. Thorp, M. Inst. C.E. 

Tae IN-TITUTION OF AUTOMOBILE ENcInrers.—Wednesday, April 10th, 
at 8p.m., at the Institution of Mechanical Engineers, Storev’s Gate, 
St. James s Park, 8.W. Paper, ‘‘ The Horse-power of the Petrol Motor in 
its Relation to Bore, Stroke, and Weight,” by Mr. F. W. Lanchester. 

Tag InstrroTion or Civit ENGINRERS: ASSOCIATION OF YORKSHIRE 
Srupents.—Thursday, April 11th, at 7.30 p.m., in the Council Room 
of the Leeds Chamber of Commerce, Exchange-buildings. Ordinary 
meeting. Pape-, ‘Ventilation of Mines,” by Mr. Edward Willey, B.Sc., 
Stud. Inst. C.E. 

Tue Institcrion oF CrviL Encineers.—Tuesday, April 9th, at 8 p m., 
at Great George- street, Westminster, 8. W. inary meeting. Papers 
to be discussed: “The Application of Hydro-electric Power to rlate 
Mining,” by Moses Kellow, Assoc. M. Inst. C.E. ‘‘ Electrically-driven 
Winding Gear and the Supply of Power to Mines,” by Arthur Henry 
Preece, M. Inst. (.E, Friday, April 12th, at 8 p.m. Students’ mecting. 
Tecture, ‘‘An Engineer's Visit to .apan and Canada,” by R. W. Allen, 
Assoc. M. Inst. C.E. 
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The Lusitania. 


Mr. Luvuxe’s paper on the Lusitania, read at 
the last meeting of the Institution of Naval Archi- 
tects, ought not to be allowed to pass into the 
honourable privacy cf the “Transactions” of the 
Institution without at least a little of that further 
consideration which its importance and its interest 





Cross-SIGHT ATTACHMENT TO THE SURVEYING L&vat. 
A Rariway in Rornss. ee amet ob: Pala 
PrivaTé Bits, Session 1907 . 


“(Mlastrated. ) . ve 


. aH 


Osrruary . 342 
2) Horsr- “POWER Gas. Esaiwe. (Illustrated. ). oo 948 
IMPROVEMENTS IN WaTER SOFTENING ° . 342 
Tug Merattic Firament Lamps ‘ . 342 
RatLway MATTERS by . 343 
NoTEs AND MEMORANDA - 343 
MISCELLANEA .. - 843 


oe 345 
. 346 
.. B47 
es 347 


LEADING ARTICLES—The Lusitaniv 

Fog Signals and Shipping Disasters—Bcilar Explosions in 1906 

Ths Canatian Railway Commission .. 
Tag InstiroTion oF NaVAL ARCHITECTS. 
SeLF-acTinG CyYLINDRIC«sL GRINDING MACHINE. 
Larce Moorine Cuarns. (Illustrated ) 
Petro. Motor Omnisuses. (Illustrated) . 
NAPE SURMARINE VESSELS AND THE FUTURF OF THE ART 
AMERICAN ENGINEERING NEws ee a ee ee 
CATALOGUES we 
Tas Iron, Coal; AND GENERAL Taapes or Binurwawan, \ Wotver- 

HAMPTON, AND OTHER DISTRICTS. P 


(illustrated. * 
-_ {illustzated. ). 








$55 





NOTES FROM LANCASHIRE .. .. «2 os os we va. be. ee. ve ee 
THR PRNOVINLD. DOOTMNGT o6 isa. en ion « oe 002 0d. 04 ve “ee. oe OB 
NOMI et EAM 45. ou faa Fob Seo ee et ees oe les 60. 00 eOe 
Norges FROM SCOTLAND... 0. de) 00, 60 se 0s oo cc. ce SOO 
WALES AND ADJOINING COUNTIES .. .. 1. cs ce ce ee . 356 
PERSONAL AND BUSINESS ANNOUNCEMENTS .. .. «. «ss - 356 
Now} mon GURMAMY.. os ee © Fe ccee- ce 0d. ce tat oe. ow se ONE 
AMERICAN Norss .. ia. og Sea. cb we GUE 
Brivisa PATENT SPECIFICATIONS. (illustrated.) wt we we we B57 
LAUNCHES AND TRIAL PBs ce 60 ve 0s, ve hoon 06! oe * oo. O08 
ParacraPus— Develo} oats vat Wire a! Works, oxen see. of. Arts, 
850—British- Lakes, 858—Derwent 
Valley Water pony 358, 








thoroughly deserve. To estimate it at its. true 


2ft. wide. The tensile strength was certainly not 
over 20 tons to the inch, probably not more than 
18 tons. As the Cunard Company then, as now, 
spared neither money nor trouble to obtain the best 
that was to be had, it may be taken that the skins 
of the two ships represented the best that the plate 
mills of the country could turn out, say, fifty years 
ago. Of course, it goes without saying that, by 
exceptional efforts, exceptional plates could be and 
were produced ; just 1s Bowling and Lowmoor were 
better than Staffordshire or Welsh iron. In the 
Great Eastern, indeed, much larger plates were 
used ; but the fact remains that ship plates with an 
area of anythiog over about 20 square feet were 
regarded as “extras,” and paid for accordingly. 
The skin plates of the Arabia and Persia repre- 
sented the average work of the rolling mills of the 
country. Contrast these with the plates of the 
Lusitania, of high tensile steel, in lengths of “at 
least 32{t.,” and widths only limited by the gaps of 
the hydraulic riveters, and we see how gigantic is 
the stride that has been made in the manufacture 
of shipbuilding material. We need say nothing 
about the 184 tons of steel castings, because nothing 
of the kind entered the mind of man when the 
Persia was built. The difference is so great, the advance 
so striking, that far from regarding it as represent- 
ing a limit, as we read Mr. Luke’s paper we begin 
to ask ourselves if there is any reason why we 
should stop. May not the Lusitania be beaten 
within the next half century by a successor, in the 
same way that the Persia has been beaten by the 
Lusitania ? So far as can be seen there is nothing 
wanted but space, a demand, and handling facili- 
ties, and we might have ship plates 100ft. long and 
10ft. or 12ft. wide. The rolling mill must in such 
a case be in the shipyard, because plates so large 
could not be transmitted by rail. 

In order to appreciate the value of mere size in 
the plates it is necessary to read with care Mr. 
Luke’s description of the riveting work in the 
Lusitania, and-to bear in mind that the lesser the 
plates the fewer the rivets. It has long been 
claimed for locomotive boilers that they represent 
superlative excellence in their riveting. Itis doubt- 
ful if they are at their best better than the hulls of 
the new Cunarders. Speaking of the flat keel plates 
Mr. Luke says :—“ All the plates in this combina- 
tion are at least 32ft. long; they have well shifted 
butts, and the whole of the riveting is performed 
by hydraulic power. Having regard to the great 
necessity of securing fair holes, only the inner 
thickness of keel was punched, and the plates being 
assembled correctly, the holes through the remain- 
ing thicknesses were drilled in place. The plates 
were then separated, and drillings, &c., removed 
from the faying surfaces, the edges of the 
holes were slightly reamed, and the whole re- 
assembled for riveting.”” And of the upper plating :— 
“« All the holes in the high tensile steel were drilled, 
and more than usual care was adopted to clean off 
all drillings, &c., from the faying surfaces, and to 
ream the edges of drilled holes. As it was not con- 
venient to remove the plates far from their location 
on the side to perform this operation, a special hand 
tool was devised, which, with a few smart turns, 
reamed at once both edges of the hole under treat- 
ment, and was found to give every satisfaction in its 
use.” Those who have had the largest experience 
with ordinary methods of putting hulls together will 
best understand what all this means. 

Possibly the most interesting feature in the new ship 
is the bigh tensile stress permitted. The old Board 
of Trade standard was six and a-half tons per square 
inch. In the Lusitania it has reached 10 tons. So 
great are the improvements in the manufacture of 
steel, that what appears to be in all respects 
thoroughly trustworthy ship-plates can now be 
had with certainty with a breaking stress 
of 36 tons per square inch. The time seems 
comparatively recent when Lloyd’s would not pass 





value, to understand what the Lusitania represents, 
it is essential that a comparison should be drawn 
between this latest Atlantic liner and some ship of 
the past which in her day equally represented a 
summit reached, a success attained, beyond which it 
appeared forthe moment impossible to go. The Great 
Eastern supplies the nearest parallel; but her lack 
of success places her outside the field of comparison. 
Two vessels, practically sister ships, were built for 
the Cunard Company in 1860. They were the last of 
the big paddle steamers. The engines were about the 
largest of the side-lever type ever built. Those of 
the Persia had cylinders 100in. in diameter by 10ft. 
stroke; those of the Arabia were 103in. in diameter 
by 9ft, The paddle wheels were 40ft. in diameter ; 
the revolutions eighteen per minute; the consump- 
tion of coal about 140 tons per day. These ships, 
unlike the Great Eastern, were in all respects quite 
successful within their limits. One fact alone calls 
for particular notice here. The hulls were built of 
iron plates, with few exceptions only 8ft. long by 














anything beyond 32 tons, and even preferred 28 tons 
for certain purposes. Their modern policy is to 
draw no hard-and-fast rules, but to judge every 
steel on its merits. Within reasonable limits the 
connection between brittleness and strength appears 
to have disappeared ; and high steels will now stand 
bending and shock tests just as well as low steels. 
Professor Biles, indeed, has so much faith in 
modern steel and steel makers that he finds fault 
with the builders of the Lusitania, not for audacity, 
but because they have not gone far enovgh. After 
referring to the ss. America, an exceptional 
vessel built at Clyde Bank twenty-three years 
ago, which had upper works of 36 tons steel, he 
said that he “thought, however, they had hardly 
gone far enough in the matter of high tensile steel. 
Mr: Luke said he took a basis of 10 tons, supposing 
the material to be mild steel. Assuming high 
tensile steel to be 20 per cent. stronger, instead of 
reducing the scantlings 20 per cent. they only 
decreased them by 10 per cent. The result shown 
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in the table at the end of the paper was that the 
increased strain was only 6 per cent. That meant 
that a vessel whose working capability had 36 tons 
strength was only allowed to make use of its 
greater capability to the extent of 6 per cent. He 
hoped that in future they would have a much 
greater reduction than 10 per cent. in the scantlings 
with high tensile steel.” 

Weare disposed to agree with Professor Biles, and 
we have only to push the idea a little further, and 
imagine a moderate development in the manufac- 
ture of steel which would give us a quite trust- 
worthy 40 tons ship plate, and that the desiga 
—at least, as regards principal dimensions of the 
structure of a vessel—might be so modified that 
most important reductions in the weight of a hull 
might be effected. The difficulty to be overcome 
would then be not to provide for tensile but com- 
pressive stresses. The ship would not tear asunder, 
but she might buckle up. That it is possible to 
avoid this risk, however, Mr. Luke seems to admit; 
for in replying to the discussion he said that perhaps 
if they built another ship in which the compressive 
stresses would be in the upper works and moderate, 
they might go for 20, 25, or even 30 per cent. reductions 
in scantlings. The latter reduction does not seem to 
be too much when we remember that, taken all 
round, the high tensile steel is no less than 36 per 
cent. better than mild steel. 

We have recently published a very suggestive 
paper by Mr. Stromeyer on “The Factor of 
Safety.” To most engineers a factor of six to one 
has long been regarded as the least that sbould be 
adopted in structures whose failure may endanger 
life or limb. It is, however, an open secret that 
boiler insurance companies will accept under certain 
conditions of close periodical inspection. risks in 
which the assumed factor of safety is not much 
more than two to one. Taking “mild” steel at 
30 tons, we find Lloyd’s accepting three to one as a 
factor of safety. The lesson to be deduced is that 
the unrivalled experience at the disposal of men of 
high scientific experience has taught them the 
unwisdom of drawing hard-and-fast rules, which, 
misused, stop all progress, and delay indefiaitely 
structural development. 


Fog Signals and Shipping Disasters. 


Durine the night of March 17th two shipping 
disasters of more than ordinary interest took place 
on the south coast of England. The White Star 
liner Suevic, a fine vessel of 12,500 tons, ran on the 
rocks off the Lizard Point, in Cornwall; and the 
West African mail steamer Jebba stranded in a 
similar position off the Bolt Tail, on the south coast 
of Devon. Last month we chronicled the terrible 
disaster to the s.s. Berlin, involving the loss of 
many lives. The more recent wrecks have, happily, 
been unattended by any loss of life. 

Both the English disasters occurred during 
fog, and, in the case of the Suevic, within a 
few hundred yards of one of the two most power- 
ful electrically illuminated lighthouses in the Uni- 
ted Kingdom. The existing light at the Lizard 
Point was erected in 1903, and is similar to that 
established in the same year at St. Catherine’s, in 
the Isle of Wight, both of which have been 
described in these pages. The fog signal is a com- 
pressed air syren of high power, which was, of 
course, in operation at the time of the disaster. 
That even the most powerful light it is possible to 
obtain is absolutely useless in time of fog is 
known to almost everybody, and on such occa- 
sions dependence has to be placed on sound 
signals only. The evidence available at present 
seems to establish three facts—first, that the Lizard 
light was invisible; secondly, that the fog signal 
was inaudible to those on board the Suevic; and, 
thirdly, that the atmosphere was clear until just 
before the vessel struck, when she became enveloped 
in a bank of fog local in extent. The inaudibility 
of the powerful fog signal at such a short range is a 
remarkable phenomenon, but, unfortunately, it is of 
common occurrence. In a letter published in the 
Times of March 23rd, a correspondent, who was 
staying at the Housel Bay Hotel, a few hundred 
yards only from the lighthouse, on the night 
of the wreck, records that the light was in- 
visible from his window when he went to bed, 
and that a member of the lifeboat crew told him 
that the fog siren was inaudible when the boat 
was launched from Polpear Cove, close to the 
lighthouse, shortly after the wreck occurred. The 
writer goes on to state that during many visits to 
the Scilly Islands he has never failed to hear the 
explosive signal at the Bishop Rock lighthouse 
from St. Mary’s, some six miles distant, during fog. 
The superiority of explosive signals, such as 
nitrated gun-cotton, over other forms as régards 
penetrating power is becoming generally recognised ; 
yet the fact remains that even such signals are at 


times absolutely inaudible at sbort distances. The 
battleship Montagu was wrecked last year within a 
few hundred yards of the explosive fog signal at 
the south end of Lundy Island, and there appears 
to be some doubt whether the signal was heard by 
those on board the ship. The strangest feature 
connected with this temporary inaudibility of sound 
signals is that a signal is often not heard at short 
distances while distinctly audible at greater dis- 
tances and at the same time. The reason for this 
strange phenomenon, which has been observed 
during many series of experiments in this country 
and abroad, is obscure, but it may be traceable to 
the variable atmospheric conditions described by 
Professor Tyndall. Sound waves may be reflected 
or deflected by atmospheric layers — acoustic 
clouds as Tyn@all called them—of different den- 
sity, propagating the wave upwards from the 
sea surface; these sound waves may be ulti- 
mately reflected in a downward direction, and 
thus again become audible at the sea level. 
It is possible, even, that the smooth surface of 
the sea does sometimes also exert an upward 
reflecting action upon the waves of sound. 
The St. Catherine’s experiments with fog signals, 
carried out by a Committee of the Trinity House 
in 1901, supplied many instances of soundless areas. 
In the report of the Committee one of the con- 
clusions arrived at is stated as follows :—‘ From 
causes which cannot be determined at the time or 
predicted beforehand, areas sometimes exist in 
which the sounds from the signal stations may be 
greatly enfeebled, or even lost altogether. This 
effect was, during the trials, more frequently observed 
during comparatively calm weather, and at no great 
distance from the signal station.” 

The question arises, can more efficient provision 
be made to warn ships approaching the coast in 
fog? This question has been partially solved within 
the last two or three years by the development of 
methods of subaqueous sound signalling. Many 
lightships and a few buoys have been fitted with 
submarine bells, which have been found of very 
great benefit to shipping provided with the neces- 
sary apparatus for receiving such signals. It is to 
be regretted that in this country only one such bell 
is at present in use, that at the North-West lightship 
in the approach to the river Mersey, a vessel under 
the control of the Mersey Docks and Harbour Board. 
Unfortunately, it isa much more difficult matter 
to install and maintain signal bells in fixed positions 
on the sea bed actuated from a shore station than 
to work them from a light vessel, and submarine bells 
associated with buoys are at best untrustworthy. If 
it should be found possible and practicable to place 
submerged bells in such positions as off the rock- 
bound coast of Cornwall, and to work them in a 
reliable manner, an immense improvement in the 
means of safeguarding shipping will have been 
accomplished. Submarine sound signals are un- 
affected by wind and the many obscure acoustic 
conditions of the atmosphere, and, moreover, they 
are capable of giving direction. It is, we think, to 
the further development of submarine and not 
aérial signalling that we must look for improvements 
in the future. 


Boiler Explosions in 1906. 


Tue twenty-fourth annual report to the Secretary 
of the Board of Trade on the working of the 
Boiler Explosions Acts has just been published. It 
is not a wildly exciting document. It sets forth 
facts and statistics in very dry official language, 
differing in this respect from the reports of unofficial 
investigators, which now and then possess an 
almost lurid interest, as when they describe how 
lady proprietors of boilers play at manslaughter, or 
detail in picturesque language what follows when 
an ancient boiler is worked with the safety valve 
“ screwed down solid” by an elderly farm labourer, 
‘‘whe knowed it man and boy for thirty years.” 
The report before us is in some respects a summary 
of all the other reports, and we learn from it that, 
“ During the twelve months 25 persons were killed 
and 21 injured by boiler explosions. The number 
of persons killed is slightly below the average 
number killed annually during the past 23 years, 
but it is satisfactory to note that the number 
injured during the past year is only about one-third 
of the average, and that, while the number of explo- 
sions is less than for any year since 1887, the total 
number of killed and injured is the smallest 
recorded for any year since the Act of 1882 came 
into operation.” We do not quite understand why 
thé word “but” should have been introduced. It 
seems to us that “‘and” would have been more 
appropriate. 

All the a reg Romig ee ga tel 
appear to have been of the usual type. Roughly, 
they may be classed ander Whrel beads on, 


get away from boiler explosions properly so calleg 
and turn to the minor catastrophes which arg g, 
frequently fatal to life, we find matter for speculg. 
tion. Attention is very properly drawn to the 
necessity which exists for ipecre: drain cocks jn 
auxiliary steam piping. The Commissioners point 
out that the amount of subsidiary machinery on 
board steam vessels is increasing, and the size ang 
importance of the auxiliary steam piping is increag. 
ing in a corresponding ratio, and they consider 
that it is a question well worthy of the attention of 
ship designers, shipbuilders, and ship ownerg 
whether the precautions in the matter of draiy; 
cocks and otherwise, hitherto restricted to the cop. 
struction and arrangement of the main steam pipes 
might not with advantage be extended to the 
auxiliary steam piping. This expression of opinion 
has been elicited by the bursting of a steam pipe 
which formed part of a range of auxiliary p' ping 
running across the top of the main boiler of 4 
steamship. No one was to blame, because i: hag 
not hitherto been the practice to fit drain-coc|s to 
small subsidiary steam pipes; and we may add that 
the Commissioners are disposed to believe that the 
provision of such cocks, though they may mitigate 
the risk of human error io the manipulation of 
stop valves, introduces a fresh liability to misad- 
venture in the possible inefficiency or imperfect 
upkeep of the cocks themselves. 

There is, we think, reason to believe that the 
water-hammer question ought to be put on a 
sound basis, which it assuredly does not row 
possess. [n spite of all that has been written by 
Mr. Stromeyer and others, the phenomena are not 
fully understood. It is known in a general way by 
engine men that if water lodges in a steam pipe, 
dangerous concussions may take place; but pre- 
cisely why, or how, or the nature of the risk run is 
not well known. Good would be effected if 
all the boiler insurance companies drew up and 
issued a precise and extremely lucid statement 
of the facts. It may be assumed that those now in 
charge of steam machinery have more knowledge, 
as the result-of better training, than the men of a 
past generation. They can, no doubt, comprehend 
something more scientific than a warning that it is 
dangerous to open stop valves unless all drain cocks 
are also opened. There is, of course, the difficulty 
in the way that the phenomena of water-hammer 
are still in certain ways obscure. One theory holds 
that water lying in a steam pipe is caught up and 
blown like shot from a gun against the stop valve 
box. Another is that steam coming in contact 
with cold water is suddenly condensed, a local 
vacuum is formed for the moment, and into this 
steam and water are projected with explosive 
violence, producing the heavy shocks with which 
most engineers are only too familiar. The only 
effectual way to prevent accidents of the kind lies 
in making everyone from the engine builder down 
to the fireman, understand just what may and 
most probably will happen unless special precau- 
tions are taken that it shall not. If the engincers 
responsible for the erection of steam plant both on 
land and sea, would take the subject properly to 
heart, they would do all that lay in their power so 
to arrange their steam piping that pockets in which 
water can collect woul avoided. They would 
fit drain cocks, and provide as far as possible 
elasticity in the steam pipes to minimise the 
effect of shocks; and in their turn the men in charge 
of the plant could take the trouble to use as they 
ought to be used, all the appliances introduced to 
secure their own safety. 

Although the number of explosions of all kinds 
appears to undergo a slow reduction, we have once 
more to insist on the necessity of augmenting 
penalties in cases where criminal negligence has 
been proved. Take, for example, the following facts 
as set forth in the report concerning a boiler worked 
at a tin mine; a flue collapsed and a man was 
killed :—“‘Competent persons had not been appointed 
to attend to the examination of the boiler after 
April, 1903; no proper measures were taken by the 
company to ensure that the boiler was being worked 
under safe conditions. The manager and engineer 
were well aware that rapid corrosion had been 
taking place in the Lancashire boilers, and they 
took no steps to allay it beyond the occasional use 
of common soda. No alteration was tried in the 
treatment of the boiler or of the water, and no com- 
petent advice was obtained. The boiler was left 
without blow-down connections. It was not ex- 
amined sufficiently frequently, and was not examined 
by a competent person before the explosion.” 

It. does not seem to us to be possible to frame a 
heavier indictment. We cannot find a single 
extenuating circumstance. A man is killed and 
those responsible for his death are called upon to 
pay £50 towards the cost of the qui ! To 
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boiler was never examined or tested, and the Com- 
missioners found that the explosion was caused by 
the neglect of the manager, shop engineer foreman, 
outside foreman, foreman engine driver, and engine 
driver, and holding the owners responsible for such 
neglect, ordered them to pay the sum of £80 towards 
the costs and expenses of the inquiry. Here the 
only extenuating circumstance is that the boiler was 
insured; buf no opportunity was afforded to the 
company for applyieg the hydraulic test, or making 
any satisfactory examination. Now it was quite 
ossible for the men censured to plead ignorance— 
that, in short, they did not know that there was 
danger. For the insurance company that was 
impossible. The officials must have known that 
the advanced age of the boiler was alone sufficient 
to make its use dangerous in a very high degree. 
The company should have withdrawn an insurance 
which it sbould never have undertaken. The report 
gives no hint as to the name of the company, nor 
do we wish to know it. The facts point, we regret 
to say, to a competition for insurance business 
which passes legitimate bounds. Much trust is 
deservedly reposed in the insurance and assurance 
companies of the kingdom; and any action which 
tends to impair confidence in them is greatly to be 
deplored. The first to suffer will be the companies 
themselves. 


The Canadian Railway Commission. 


Tae appearance of the first report of the Board 
of Railway Commissioners of Canada, in the form 
of a parliamentary sessional paper, has drawn the 
attention of the general public to the excellent 
work being done by that body. To those directly 
interested in railway affairs the Board has been an 
ever present factor since its inception. It was 
created by the Railway Act of 1903, an Act to con- 
solidate the law respecting railways, which came 
into force on February Ist, 1904. By this Act the | 
Railway Committee of the Privy Council was 
abolished, and the powers and duties formerly 
vested in and exercised by it were conferred upon 
the Board. The Act provides for the appointment 
by the Governor-in-Council of three Commissioners, 
who are to hold office during good behaviour for a 
period of ten years, each to be. eligible for 
reappointment until he has reached the age of 





seventy-five years. The Boafd is assisted by a 
special staff of engineers, traffic experts, inspectors, | 
and general clerical force. Provision is made for | 
holding sittings in any part of Canada. Originally 
the scope of the Board was confined to railway 
matters; but the efficiency manifested, coupled | 
with the confidence inspired among all interested | 
parties, has led to enlargements of the Board's | 
powers at each succeeding session of Parliament, | 
until at present express, telegraph, and telephone | 
companies come under its cortrol. Coming within | 
the province of the Board is the approval of all | 
location plans, the granting of authority for the, 
construction of branch lines not exceeding six miles | 
in length, the crossing of one line of railway by | 
another, the construction of railways along or upon | 
highways, drainage facilities, farm crossings, and | 
kindred matters, the inspection of railways before | 
opening for traffic, and accidents. The Board is 
also empowered to deal with facilities and accom. | 
modation for traffic, discrimination by the railways, 
classification of freight, and the tariff of tolls for | 
railways, express, telephone and telegraph com- | 
panies. These latter matters are of the utmost | 
importance to the general public, and in this con- 
nection it is interesting to note that one of the most 
recent judgments by the Board compels railways to 
reduce the excessive rates for passenge~ traffic which 
have obtained in certain non-competitive sections. 
Henceforth the maximum allowable charge by 
lines east of the Rockies will be three cents per mile. | 
The report now to hand covers the period of 
twenty-six months from the creation of the Board 
until March 31st, 1906. During this time 144 
sittings were held, at which 354 applications were 
heard. Since the period covered by the report the 
business of the Board has increased rapidly. In 
conformity with an amendment to the Act, the 
Board will in future issue annual reports. With a 
personnel of acknowledged probity, the Chief Com- 
missioner, the Hon. A. C. Killam, having resigned 
from the Supreme Court Bench to assume the 
Chairmanship, exercising judicial and executive 
functions, the institution is steadily growing in popu- 
larity. But little regret is expressed that Canadian 
legislators show a disposition to relieve themselves 
of recurrring embarrassments by referring the 
matters to the Board, thus substituting a judicial 
for a politico-partisan treatment. 











THE INSTITUTION OF NAVAL ARCHITECTS. 


THE members re-assembled at noon on Friday, March 
22nd, under the chairmanship of the Earl of Glasgow. 

Sir William H, White read a paper on “ Experiments 
with Dr. Schlick’s Gyroscopic Apparatus for Steadying 
Ships,” of which the following is an abstract :— 


Recently Dr. Schlick has carried out a series of valuable experi- 
ments in the See-bar—formerly a first class torpedo boat of the 
Ge-man navy—in which an experiments! gyroscope has been 
installed. Having had the opportunity of witnessing the behaviour | 
of this vessel in rough water, I have undertaken—at the request | 
of Dr. Schlick, and on his behalf—to place before the Institution 
a brief summary of results obtained, and of ¢ nclusions derivable 
therefrom. It will be understood that Dr Schlick accepts full 
responsibilty for the facts stated hereafter ; but from personal 











TRANSVERSE SECTION. 


Fig. 1 


observations I am in a position to certify to the remarkable steady- 
ing effect of the gyroscope. When | was on board the See-bar 
the state of the sea, unfortunately, was such that we did not 
experience the heavy rolling which would have illustrated fully 
the advantages obtainable from gyroscopic apparatus. On other 
occasions, however, suitable conditions were encountered, and the 
extinctive effect of the gyroscope was demonstrated conclusively. 
Still-water rolling experiments have also been made, and have 
confirmed exp:rience gained at sea. 

The general arrangements and form of the See-bar—in trans- 
verse section—is illustrated by Fig. 1. The principal dimensions 
are as follow : 

Length at the water-line, about .. .. .. .. .. «. « eft. 


Extiem> breadth 11-7ft. 
Mean dranght 3-4ft, 
Displacement... .. .. 56-2 tons 
Metacentric height . 1-613ft. 


Pericd of oscillation (double roll : with gyroscope at rest) vl 4-186 secs. 
The gyroscope is fitted in a compartment before the boiler-room. 
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the trunnions in the same manner as in an oscillating marine 
engine. The lower end of the spindle of the fly-wheel is carried 


| on ball bearings, and there is foreed lubrication to both upper_and 


lower bearings. At the upper end of the spindle a centrifugal 


, regulator is fitted, by means of which the steam supply is cut off 


if the revolutions per minute exceed 1600, In addition, there is 
an appliance by which a bell is rang after every 10 revolutions of 
the fly-wheel, in order that the engineer may readily check the 
rate of revolution. 

The common centre of gravity of the gyroscopic apparatus—— 
fly-wheel and casing—is arranged to lie below the axis of the 
trunnions. When the vessel is at rest, in an upright position, the 
spindle of the fly-wheel will be vertical. When the vessel is set 
rolling the spindle of the fly-wheel is free to become inclined to 
the vertical in a fore-and-aft direction. As rolling proceeds the 
gyroscopic effect of the fly-wheel produces longitudinal ose‘lla- 
tions of the apparatus. The period of these oscillations depends, 
of course, upon the distance of the centre of gravity of the 
whole apparatus below the axis of the trunnions, and upon the 
moment of inertia of the apparatus about that axis. The ampli- 


ANGLE OF INCLINATION TO VERTICAT. 





/ 34 won 
Nemper or Smiote OsciLLatioss, 


ig. 3 


tude of oscillation of the gyroscope depends upon many and 
varying conditions, amongst which the period of oscillation and its 
ratio to the period of rolling of the vessel are important. It is 
most interesting to watch the movements of the gyroscope when it 
has been set free and is exercising a steadying effect upon the 
vessel. The observer may be standing upon a deck that maintains 
a practically horizontal position as the vessel performs vertical 
heaving oscillations ; but the gyroscope meantime may be oscillat- 
ing violently to and fro in the longitudinal sense, and the observer 
watching it may have the impression that the vessel herself is 
moviog. 

A simple band-brake is fitted on the port side, and is worked 
from the deck above, in order to control the swinging motion of 
the apparatus on the trunnions or to hold it at rest. Io addition 
there is a socket fixed on each side of the gyroscope casing below 
the fly-wheel, which carries a hydraulic brake cylinder, the piston- 
rod lying fore and aft in the vessel. The braking power is regu'ated 
by a valve workable in the gyroscope compartment, and from the 
deck, 

When the apparatus was used in experiments at sea the fly-wheel 
was set running while the casing was held fast by the friction 
































Fig. 2-GYROSCOPE FOR STEADYING SHIPS 


The details of the gyroscope and its attachments to the hull of | 


the vessel are indicated in Fig. 2. In this first installation it was | 
decided to keep the speed of revolution of the wheel relatively | 
small, and to make its diameter correspondingly large, in order | 
to minimise practical difficulties which might occur in carrying out | 
the experiments. The following particulars for the gyroscope will | 


be of interest :— 
Outside diameter of fily-wheel .. .. .. .. «. «. Im, 
Weight of the fly-wheel (without spindle) se 1106Tb. 
Peripheral velocity persecond .. .. .. 274-8ft. 


Number of revolutions per minute .. .. ya a Oe | 

The fly-wheel was made of forged steel in one piece. The cast 

iron casing ‘containing the wheel is carried on two hollow horizontal | 
trunnions, their axis lying athwartships. These trunnions have 
ball bearings. The steam supply and discharge take p!ace through 


brake in its central vertical position, and the revolutions were 
brought up to 1600 per minute. Observations were made at first 
with the casing fixed, in which condition, of course, the gyroscope 
had no effect on the rolling motion. After a sufficiently long 
period of observation in this condition had elapsed to enable the 
“phases” of rolling to be determined, the friction band was 
loosened, the casing began to oscillate on its athwartship 
trunnions, and the gyroscopic action came into play. Another 
series of observations of rolling was then made, and the steadying 
effect of the gyroscope was ascertained by comparing the two series 
of observations. 

The first experiments with ‘the See-bar were made when the 
vessel was moored. The gyroscope worked satisfactorily; no 
vibration or shock was observable, and the arrangements for 
braking proved effisient. The revolutions per minute of the 
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yroscope were raised as high as 3000 without any bad effects. 

Still-water rolling experiments were undertaken next, the motion 
being produced by running the crew from side to side in the usual 
manner. With the gyroscope fixed the period of a complete 
double roll was found to be 4-136 sezonds. When the fly-wheel 
was running at 1600 revolutions per minute the corresponding 
period of oscillation was found to be six seconds—an increase of 
45 per cent. Owing to the small size of the vessel and her deck 
erections, athwartship movements of men were difficult, and the 
extreme angle of heel attained was svwall. It was, therefore, 
decided to determine the curve of declining angles by starting the 
vessel from greater angles of inclination, and noting successive 
angles of heel. For this purpose the chain from a crane was made 
fast at one side of the boat and fitted with a slip hook. The boat 
was then hove over to an inclination of 10 deg. to 15 deg. from the 
vertical, the chain was suddenly let go, and successive extreme 
inclinations were noted until they fell to about } deg. The angles 
of inclination reached in successive rolls were determined by means 
of a heavy-rimmed fly-wheel about :ft. in diameter, the axis of 
which was fixed horizontally and longitudinally in the vessel at 
the height of h-r centre cf gravity. [all hearings were used to 
diminish frictional resistance to rotation. Thea centre of gravity 
of the wheel was a very small distance below the axis ; the period 
of oscillation was about 2) seconds. A scale of degrees was marked 
on the periphery of the wheel, acd in this way extreme angles of 
escillation could be readily noted. This pendulum wheel is identical 
in principle with that used in Mr. W. Froude’s instrument for 
automatically recording rolling motions. 

The results of still-water rolling experiments are recorded in 
Fig. 3; they stnkingly illa trate the enormous extinctive effect of 
the gyroscope. 

The results of sea trials made on July 17th and Augast 21st, 
1906, on the lower Elbe, and off Cuxhaven, are graphically 
recorded in Fig. 4. The points marked B in the diagrams corre- 
spond with the times when the brake band released the gyroscope 
free to oscillate, and with a rotation of 1600 revolutions per 
minute, the See-bar was practically deprived of rolling motion, and 
simply subjected to heaving motions as successive waves passed 
her as she lay broadside on to the sea. ‘Ihe inclinations on each 
side of the vertical under the circumstances were insignificant, 
varying about half a degree to one degree. 

It will be seen from Fig. 2 that on July 17th, 1906, the See-bar, 
when broadside on to the sea, with gyroscope fixed, reached a 
maximum inclination of 25 deg. to leeward and 15 deg. to wind- 
ward. Her rolling motion passed through ‘‘ phases” gradually 
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increasing and then decreasing. Not long before the gyroscope 
was set free the rolling attained 15 deg. on each side of the 
vertical—an arc of rolling of 30deg. Immediately the gyroscope 
came into operation the are of rolling—out to out—was reduced 
to 1 deg. 

On August 2lst the corresponding figures were :— Maximum 
inclination attained 15 deg. to 14 d-g. from the vertical with 
gyroscope fixed ; maximum inclination not long before gyroscone 
was set free 11 deg. to 12 d~g., arc of rolling 23 deg.; arc of rolling 
with gyroscope oscillating ldeg. A second set of observations on 
the same day gave maximum inclination 15 deg. on each side of 
vertical with gyroscope fixed, arc of rolling 30 deg.; with gyroscope 
oscillating the are was reduced to 1 deg. to 1} deg. 

In regard to the extended use of gy’oscopic stead ying apparatus 
in sea-going ships of considerable size, there is room, no doubt, 
for differences cf opinion, which will only be determined by 
further experience and experiment. The S2e-bar ix a small vessel, 
but the scale of the experiments therein made is sufficient to 
indicate great possibilities for the system. 

My own opinion in regard to the extended nse of gyroscopes on 
shipboard may be briefly stated. Is will be wise, I think, to 
proceed gradually, and to bezin with yachts and passenger 
steamers employed on coasting and cross-Channel services. 

Cross-Channel and coasting passenger steamers of high speed 
are another class in which the steadying effect of gyroscopes would 
be of great advantage, and where there would be no diflicnity in 
regard to space, weight, or electric driving. I have investigated 
this problem for typical vessels now on service, and feel confident 
that remarkable steadiness could be assured by the installation of 
gyroscopes of moderate size and weight requiring comparatively 
smal] power for driving ther. 

For ocean-going passenger steamers it is possible that gyro- 
scopic steadying apparatus may be introduced here fter. One 
must recognise, however, that these vessels are remarkably steady 
at sea under most circumstances, because of their large dimensions 
and long periods of oscillation. 

For warships the possible applications of gyroscopes are numer- 
ous, and the advantages of a steady gun platform are great. It 
may be anticipated that experiments will be made before long 
with gyroscop*c apparatus ia destroyers and in the smaller classes 
of cruisers. For large war vessels the tendency of late has been 
to accept much greater metacentric heights than were formerly 
accepted, in order to favour range of stability and to providea 
larger margin of safety against damage in action. These modifica- 
tions, of course, tend to shorten periods of oscillation, and to 
increase frequency of rolling inasea way. On the other hand, 
greater beam carries with it a reduction in the angle of effective 
wave-slope, and the under-water forms adopted probably tend to 
increase resistance to rolling. Experience will prove whether, on 
the whole, these recent types are inferior in steadiness to preced- 
ing types. Should it prove to be so, it will undoubtedly be 
possible to secure greater steadiness of gun platform by means 
of gyroscopic apparatus, although it is obvi-us that the great 
moments of inertia and large metac: ntric heights would necessitate 
the installation of large and powerful gyroscopes t» secure adequate 
extinctive power. AJ] these questions will be dealt with in due 
time by responsible designers. 

For present purposes it is only necessary to say, in conclusion, 
that Dr. Schlick’s system opens up possibilities for the future in 
regard to controlling the rolling motion of ships at sea which have 
not been approached hitherto. 

He 


Sir John Thornycroft opened the discussion. 
said the problem now seemed to be so far solved that 





they might look to the future with the certainty that 
something would be done. Years ago he made experi- 
ments with another method of attaining the same end, 
and he would like to call attention to one or two com- 
parisons. The apparatus which had been used in the See- 
bar was very successful, and offered a very great resistance 
to the motion of the vessel through an angle which might 
be quite suflicient for the purpose. He thought what the 
constructor had done in making the apparatus amply 
strong was justified and necessary. He did not know 
how far those engaged in the experiments were able to 
obtain really a steep sea, but judging from the diagrams 
the amount of angular velocity imparted by successive 
waves was not very great. He thought about 5 deg. 
was the biggest addition made to the rolling by a com- 
plete phase. On theoretical grounds the possible angle that 
might be given toa vessel was several times that amount. 
He had examined the automatic records which he made 
about fifteen years ago, and there he did not find any 
great additions to the rolling, but he did think that seas 
occurred when they might have a much greater angle 
added to the rolling than was shown in the diagrams. In 
the experiments on July 17th he certainly thought it was 
quite evident that in that particular sea the vessel was 
really made steady. The object aimed at could be 
attained in two ways, but apparently the wheel formed 
a lighter apparatus. The disadvantage was that they 
had to have a very high velocity, and when they 
got to large sizes, the question of how far diffi- 
culties would arise with regard to lubrication and keep- 
ing the wheel cool was a matter which could only be 
found by experience. Then, too, the building of a really 
large diameter fly-wheel was a matter of some difficulty. 
The paper stated that the diameter might be reduced to 
a little over 2ft., but there was no statement as to the 
weight in that case. He supposed it might be assumed 
that the same weight was intended. 

Sir Wm. White: Yes. 

Sir John Thornycroft, continuing, said that in con- 
sidering the question of balancing by moving weight, 
they had so to adjust the weight that at all times it would 
balance the weight of the wave. They had this 
advantage, that there was no rapid motion. He took it 
that a large ocean-going ship was the most favourable 
for employing moving ballast. It might not be so suit- 
able for the other. In the large ship, with the long 
period of oscillation, there was more time to do the work 
and for the weight to be adjusted. 

General Sir John Stirling said it would be interesting 
to know whether the gyroscope could be fitted usefully 
to racing yachts and other sailing ships. It might, per- 
haps, be possible to carry electricity stored for a given 
sail without the necessity for a heavy installation to 
drive the gyroscope. One point on which he would like 
further information was as to how the gyroscope would 
affect the permanent list inflicted on a vessel by wind 
pressure. 

Professor Lambert said that when Dr. Schlick’s paper 
was read three years ago, many thought that it was a 
beautiful theory, but that it wouid not work out in 
practice. He thought that the diagram in Fig. 2 must 
convince them now that they had a really practical 
proposition. On that diagram, however, he would like 
Sir Wm. White to give them more information. It 
seemed to him that while complaining that the weather 
was not bad enough, the experimenters released the 
brake when the swing was not so great as it might have 
been. Wanting severe conditions, they actually turned 
away their advantage. There must be some reason for 
that. Then there was the question of the phase between 
the fore and aft oscillation of the gyroscope and the 
transverse oscillation of the ship. He had thought that 
the circumstances likely to give most action would be 
when the difference of phase was maintained at 90 deg. 
That appeared not to be correct, for Dr. Schlick alluded 
to a deliberate attempt and to the necessity for control 
of that difference of phase—that it had to be worked 
down toabout 6) deg. by a hand brake. He would like to 
ask Sir Wm. White whether the hand brake was con- 
tinuously used in the trials, whether there was this 90 deg. 
of phase, and whether this beautiful regularity of oscilla- 
tion was produced automatically by the swing of the 
gyroscope, or whether it was produced by the careful and 
watchful use of the brakes. He would like to know the 
possible effect of very heavy squally weather upon appa- 
ratus of this kind, and perhaps Sir Wm. White would 
say whether in the case of a ship liable to get a sudden 
lurch the gyroscope would check the influence of that, or 
whether it would require expert and watchful attention of 
the brakes. They must not be too enthusiastic, and think 
they had cured sea-sickness altogether. He was told by 
sufferers from sea-sickness that it was not the transverse 
oscillation but the heaving motion which made them Ill. 
His idea from a mental calculation was that it would take 
50,000 foot-tons of energy to make a gyroscope useful ina 
vessel. Whether that would be a dangerous element if 
it had a chance of getting loose, or what the Board of 
Trade would say to it, he did not know. Another point 
on which he would like information was whether the 
gyroscope would make navigation easier in difficult 
weather. For instance, if the Berlin had had a gyroscope 
on board when at the Hook of Holland would the absence 
of excessive rolling have enabled the captain to turn the 
corner and avoid disaster ? 

Mr. Stromeyer said that in sailing ships the roll was 
much easier than in steamers, where the vibration of the 
engine was added. It was quite possible that forced 
steadying of a ship might have a worse effect than the 
rolling of the ship. That might be the same with regard 
to gun platforms. It was desirable that the platform 
should be as steady as possible for firing purposes, but it 
was also essential that any motion there was should be 
natural. 

Professor Byles said he thought it was desirable to stop 
rolling, and that the ipyroncope would be better in large 
vessels than in small, In small vessels, in case of a 
lurch, the gyroscope might dangerously increase the roll. 





M. Cremieu did not agree with Professor Byles, Th 
action would be proportional to the angular acceler, , 
tion of the rolling motion of the ship. On a smal] ship 
the period of oscillation was very short, and the accelern 
tion was very great. On a large ship, when the period 
was between 16 and 18 seconds, the acceleration would 
be very small. 

Admiral Fitzgerald said he had been in the Inconstant 
and Hercules, and could confirm what was said jn the 
paper about them. A roll to leeward not only lowered 
the freeboard, but made an inclined plane for the water 
to travel up. : 

Admiral Henderscn agreed with what Admiral Fity. 
gerald said. 

Professor Dalby asked whether there was any ex. 
perience with the gvroscope in the matter of yawing 
He would like to point out that if the roll were damped 
out, as it were, the angle of momentum would try tg 
make itself felt round the axis. The same thing would 
happen to a locomotive running on rails if badly 
balanced. 

Mr. Sidney Barnaby asked for information as to what 
the effect of the gyroscope would be on the steering of 
the ship. : : 

Professor Henderson said he took it that, the axis 
being vertical, there would be no effect on the steering 
of the ship. The two would be in the same direction, 
There would be an effect, however, in making the ship 
pitch. 

Dr. Bruhn said the apparatus was very ingenious, 
Practically it converted part of or the entire rolling motion 
into pitching. He took it that if the instrument were 
locked there would be no effect whatever, while if it were 
perfectly free it would only alter the period. The only 
point not clear to him was how the pressure of the brake 
was manipulated to bring about the desired result. 

Sir William White, in reply, said that nearly every 
point in regard to the principle and action of the gyro. 
scope would be found to have been discussed and antici. 
pated in Dr. Schlick’s paper of 1904. That was his 
reason for not entering into the principles of the 
apparatus. Dr. Schliek was not an inventor who saw 
nothing but good in his apparatus. He recognised 
its limitations as well as any man could. Sir John 
Thornycroft, in recognising the merit of the inven. 
tion and the excellent results obtained, seemed in. 
clined to believe that the vessel did not meet with waves 
serious in relation to her, or likely to accumulate motion, 
and had compared the increment of oscillation with the 
theoretical increment. He (Sir William) was fairly 
familiar with the theoretical investigation of this sub- 
ject, and the theory did not fit in with experience. In 
practice they did not get a regular series of waves, and, 
therefore, did not get the motion which theory pre- 
dicted. In relation to the very modest size of the See- 
bar, the waves were large and steep, but very irregular, 
Sir John Thornycroft also spoke of the difficulties of fly- 
wheel construction. Of course they were great, but the 
development of the impulse turbine was coming to the 
aid of the gyroscope in that matter. He was glad the 
professorial element had taken such a distinct interest in 
the matter, but he thought Professor Lambert had gone 
outside his department. His statement of what would be 
required was altogether a wrong calculation, and they 
had no fear of the attitude of the Board of Trade 
towards the apparatus. As to sea-sickness, he thought 
that the more motion they could destroy the more 
comfortable a ship would be. With regard to pitching 
being produced, theoretically it was so, but practically it 
was not noticeable. In reply to Mr. Barnaby, there 
was no influence upon the steering. As to Professor 
Byles’ opinion that small motion would favour the 
gyroscope, he would be delighted if the apparatus were 
extensively used in large ships, but he thought that those 
were the vessels in which the apparatus was least 
likely to be used, and mercifully they were the ships 
which least required it. The possibility of its application 
to sailing ships was well worth consideration, but it 
would require careful study. He could not enter into 
details about the braking. In reply to Professor Dalby, 
he might say there was no yawing. 

In the afternoon Mr. A. W. Johns read a_ paper 
entitled “Approximate Formule for Determining the 
Resistance of Ships.” In the discussion on it, Mr. 
Hamilton said he would like to say as a warning 
that if they put formuli to the test by applying them 
to a few vessels they were in danger of going far astray. 
A designer might be surprise] by getting a knot more speed 
than he expected, or he might only just scrape through 
the trials. Yet this data was all considered in some 
cases as beiug equally suitable to test formule. They 
must test a formula widely if they wished to get the 
philosophy of the subject represented. If they referred 
in the appendix to Admiral Fournier’s formule they 
would see the most beautiful results represented as bci>: 
obtained from towing experiments. Yet if they turne!') 
the application of them to certain battleships, the thing 
seemed to break down completely. The discrepancies, 
indeed, were so remarkable as to make one think there 
was a printer’serror. Some of the tables given in the 
paper required a new coefficient for every little change 
throughout the whole range. A formula that was sup- 
posed to represent the true philosopby of the subject 
was one that must have no variant about it at all. 

Mr. Atwood said he thought the reason for the absence 
of formule from English text books, of which Mr. Johns 
complained, was the complicated and inherent untrust 
worthiness of their nature. The formula given in the first 
appendix was certainly fearful and wonderful. Life was 
hardly long enough to think of using it. The residuary 
resistance formule of Professor Cottrell, which Mr. 
Taylor used in his text-book, had some scientific basis, 
inasmuch as they were based on the energy required to 
form a wave. The valuable part of the paper, in his 
opinion, was Fig. 2. He did not suppose all t the spots 
came on the curve—he took it that a Jarge number of 
vessels had been spotted—and he wouldlike Mr. Johns to 
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ive the percentage of variation for the spots from the 
curve, so that they might know in using curves how far 
they might possibly be out in results. — 

Mr. Seaton said one formula which had not been 
alluded to was that of Professor Rankine. It was a very 
interesting one, and the learned professor in his book had 
some very wonderful illustrations of it—so wonderful, 
indeed, that in the case of the speed of the Warrior and 
of the royal yacht one had to go to three places in 
decimals before there was any difference. It was when 
they got to high speeds that they got off the track. He 
did not believe in any formule which required doctoring 
to meet particular cases. 

Professor Byles agreed that the most valuable part. of 
the paper was in Fig. 2. It gave results in a form which 
was simpler and of more direct application than the form 
in which Mr. Froude gave his results. He would suggest 
that it would be a good thing for those who had tank 
data to put it on the curve, so that they might be guided 
in determining the value of the constant and ordinants 
in this curve for future work. It was a basis for an 
exceedingly simple method of applyivg and recording 
such results as they might happen to have. The funda- 
mental difficulty was that if they took only prismatic 
coeflicients as bases, they had great possible variations 
of form for the same prismatic coefiicient. 

Mr. Barnaby said the interest of these formulw seemed 
somewhat decreased lately. They used to know some- 
thing about the engine and propeller with which they 
were dealing, but now they could not measure the horse- 
power of an engine if it happened to be a turbine. 
Designers dealing with turbines would not be much 
helped by these formule ; but, still, it would not be every 
ship that was fitted with turbines. 

Mr. Johns, in reply, said that in such complicated 
formule they must get some variants. He did not think 
anyone could complain when there were only two. The 
curves gave the mean between the spots. In one or two 
cases the results were, perhaps, 20 per cent. out, but in 
the majority of cases they were well within 10 per cent. 
That was 5 per cent. on the total. 

Mr. B. J. Johnstone then read a paper “ On the Applica- 
tion of the Integraph to some Ship Calculations.” Pro- 
fessor Byles, in opening the discussion on it, said every- 
one knew that the old system of integrating was at best 
a laborious process. With a machine which would not 
only integrate for them but write down every step and 
leave a permanent record, they had open a field for 
investigation and work that did not exist before. One of 
the most interesting parts of the paper was that dealing 
with flooding calculations, which previously were largely 
dealt with by trial and error. That was now removed, and 
they could get direct results. Strength calculations and 
stability work was much simplified by the integraph. 

Mr. Steadman said that the integraph had by no means 
come into general use yet, and Mr. Johnstone had pecu- 
liar advantages in using the instrument in connection 
with his classes. He had been able to give a good deal 
of time in that way to the study of the instrument, 
whereas in the ordinary drawing-office that time could 
not be afforded. No doubt when one had mastered it the 
integraph brought enormous power into the hands of a 
calculator. 

Mr. Atwood said the instrument seemed to him to be 
somewhat involved for stability calculations. He found, 
too, that it required very careful handling, and a rigid 
foundation. When it was supposed to go backwards and 
forwards in a straight line, it varied a little. Probably, 
however, it would be found more consistent and trust- 
worthy if on a marble slab. 

_Mr. John Smith said three years’ working had not led 
him to place the same trust in the integraph as in the 
integrator. There was not the same degree of accuracy, 
it took up a great deal of room, and it was limited in its 
scope. About 200 square inches was its limit, and that 
sometimes meant waste of time in reducing the scale of 
curve to be dealt with. It was certainly useful in strength 
calculations, but more particularly in launching calcula- 
tions. 

Mr. Johnstone, in reply, said that the failure to get 
ag results with the integraph argued a lack of care in 
its use. 

At the evening meeting Professor Vivian B. Lewes 
read a paper on “The Causes and Prevention of Fire 
at Sea,” from which the following passages are taken :— 

All fibrous structures when closely packed in bulk are liable, 
when slightly moist and subjected to pressure from the weight of 
material stored above, to undergo heating, and if a trace of oil or 
fatty matter be present, this heating becomes so excessive as to 
often lead to spontaneous ignition. The extraordinary effect 
which the smallest trace of animal or vegetable vil has in exciting 
this action and increasing it to the point of ignition of the mass 
is thoroughly recognised, and is due to both oil and fibre 

Another danger with such cargoes of fibrous material is that they 
are often very dusty, and the dust is so inflammable that when 
mixed with air a spark from the impact of the iron bands on the 
bale, or the nails ina stevedore’s boot striking on an angle iron is 
enough to cause ignition, and a flame will run through the dusty 
air as easily as through an explosive gaseous mixture. 

In a general cargo the chance of tire from the chemical actions 
brought about by the mixing of substances that have leaked from 
various packages during heavy weather is a very prolific cause of 
fire, and one which could only be avoided by a deep knowledge of 
the scientific side of the question, many apparently harmless sub- 
stances causing fierce combustion when mixed. 


The third cause of fire is the formation of combustible vapours | 


from easily volatile bodies, these vapours either finding their 
way through a leaky buikhead to some source of fire, igniting 
and burning back to the source from which they sprang, or else 
forming au explosive mixture with the air in the hold, 

One of the greatest dangers with the vapour of volatile hydro- 
carbons is that the great weight of the vapour as compared with 
air will cause it to creep along surfaces for very long distances, and 
then on reaching a light the flame flashes back along the vapour to 
the source from which it sprang. It may be accepted that the 
transport and storage of refined la:np oils and residuu:n are prac- 
tically free from danger, the only point to be guarded against 
being the ignition of the liquids in volume during tires, whilst the 
real pec. aed to be guarded against are to be found in the trans- 
port and storage of crude oils containing highly volatile con- 
stituents, and with petroleum spirit. 

Besides the causes of. fire I have enumerated, there of course 
exist those inseparable from the careless ‘use of lights, smoking, 





electrical dangers, and many others, which, however, sink into 
comparative insignificance as compared with the three primary 
causes, 

The use of flame-proof wood, so strongly advocated by Mr. 
Sachs, is undoubtedly a reform in shipbuilding which is urgently 
needed, and the fact that it has not yet been adopted is due, not 
to lethargy on the part of the naval architect, not to any minimis- 
ing of the advantages that are to be obtainecl by the nse of non- 
inflammable material, but to the simple fact that up to a short 
time ago the preparation of the wood had not reached that 
stage of perfection which would have justified the expense of 
adopting it. Impregnation of a most thorough character is a 
necessity, but every kind of wood has to be treated in a different 
way in order to meet the requirements of the varying densities, 
and as this depends not only upon the kind of wood, but also on 
the age of the timber and the character of the soi] on which it 
grew, not only had the process to be varied with different speci- 
mens of timber, but also for different samples of the same timber, 
when grown under different conditions, these being points which 
only now have come to be recognised. ; 

A wide variety of substances have been suggested for fire- 
proofing, but practical experience has narrowed the list of 
efficacious compounds to ammonium chloride, ammonium phos- 
phate, ammonium sulphate, calcium chloride, magnesium chloride, 
zine chloride, zinc sulphate, stannous chloride, alum, borax, boracic 
acid, and aluminium Soden. 

Made properly, non-4iammable wood is a perfect building material, 
has no effect upon the workmen’s tools, as was the case when the 
earlier anti-pyrenes were used, and will take paint, stains, varnish, 
and other decorative treatment, as well as it did before tire proof- 
ing. It now combines the advantages of excessively low con- 
ductivity with a great power of resisting fire, and entire freedom 
from spreading fire. This effect is caused by the chemicals used, 
consisting chiefly of ammonium phosphate and boracic acid, which, 
during treatment, crystallise in the cells of the wood, and can 
therefore never be removed. Under the influence of heat the 
ammonium phosphate decomposes to ammonia gas and phosphoric 
acid, the former driving all air out of the cells and replacing it by 
a non-flammable gas, whilst the phosphoric and boracic acids fuse 
and coat the celi walls with a glaze which, whilst allowing the 
gases from the decomposing cellulose to escape, prevents the 
access of oxygen from the air to carry on further combustion, 

It seems to me that the whole onus of the introduction of a 
safeguard of this kind rests with the owner ; no shipbuilder would 
take the initiative, as he looks upon his present burdens as quite 
sufficient for his own needs, and unless the uss of flame-proof 
wood is specified, no advance will be made in this direction, 

When a fire is once well started, the means that can be 
adopted for its extinction may be either by lowering the tempera- 
ture of the burning mass below the point necessary for the continu- 
ance of the combustion, or else by cutting off all access of air, and 
so depriving the combustion of the oxygen necessary for its 
“— 

must confess I havea strong prejudice against the use of either 
water or steam for coping with a fierce fire in a ship’s hold, as 
under certain conditions they may give rise to troubles as bad as 
those they are intended to cure. For example, water is poured 
on a fire in a coal cargo; the portion that reaches the seat of the 
combustion, on coming into contact with the red-hot mass of 
carbon, is largely converted into water-gas, a mixture of carbon 
monoxide and hydrogen, which only requires a small proportion of 
air to convert it into a highly explosive mixture, This, collecting 
under the decks, explodes, ripping up the deck and blowing otf 
the hatches, thus letting in free access of air to carry on the com- 
bustion, which generally leads to the total loss of the ship. 

There are certain gases, however, which have a great power of 
stopping combustion by keeping away the oxygen of the air from 
the burning substance, and some of these have been proposed for 
the extinction of such fires. If we burn sulphur in oxygen the gas 
sulphur dioxide with its choking smell is generated, and this gas 
has a powerful effect in preventing and extinguishing fire, a small 
percentage of it being sufficient to extinguish flame. The action 
of it, however, is purely extinctive, and in no way cooling, and 
with a cargo on fire the cooling down of the mass is every whit as 
important as the extinction of the active combustion. Another 
gas which acts in precisely the same way is carbon dioxide ; but 
here again, if carbon dioxide be merely generated and pumped 
into the area containing the burning matter, no absolute cooling is 
effected, and although the use of these gases was suggested over 
thirty years ago, it was this trouble which prevented their 
adoption. 

Some seventeen years ago I pointed out that with a proper 
arrangement of apparatus carbon dioxide could be made not only 
a most valuable extinctive agent, but also one of the most power- 
ful cooling materials one could obtain. When carbon dioxide is 
compressed under a pressure of 36 atmospheres at a temperature 
of 0 deg. Cent. (32 deg. Fah.), it is condensed to the liquid state, 
and can be stored in steel vessels with screw valves. On opening 
the valve some of the liquid is ejected into the air, and being 
reduced to the ordinary pressure, is almost instantaneously con- 
verted into a large volume of gas. Conversion from the liquid to 
the gaseous state means the absorption of a large amount of heat, 
and so great is this that everything near the stream of new-born 
gas is cooled down, and some of the escaping liquid is frozen toa 
solid, having a temperature of — 78 deg. Cent.(— 108-4 deg. Fab.). 
Several firms have, however, adopted this method, both for the 
protection of coal cargoes and stores containing such goods as 
cotton, jute, or wool in bales, in which it would be extremely 
difficult to get at the fire by any other means, In most of these 
cases the cylinders are arranged externally to the store, and the 
gas only turned on when a fire is discovered. 

Prevention is, after all, better than cure, and if a small extra 
cost in construction were faced, there never need be another cargo 
fire on steamers carrying cargo from one port to another ; but the 
suggestion would not be applicable to tramp steamers breaking 
cargo at various ports of call. To ensure this safety, all that is 
necessary is to abolish any attempt at ventilation for the cargo 
space, make the hold gas-tight, and carry the cargo in an atmo- 
sphere of carbon dioxide, whilst any oxidising materials, like 
nitrate, would be carried in a separate hold. In order to make 
safety steamers for carrying cargoes in large bulk, I should propose 
to make the holds larger rather than smaller, and to put in a 
double water-tight bulkhead at each end cf the cargo space, filling 
in the space in the end bulkheads either with water or heavy ‘uel 
oil, so as to render the hold gas-tight. The hatches would be 
closed by iron covers, fitting into annular water seals, these covers 
being raised or lowered by the crane when required. 

On loading a dangerous cargo, say, Indian coal during the hot 
season, when the cargo was all in and trimmed, a tarpaulin would 
be put over the hatch of the hold to be treated, and, one corner 
being raised, 4 hose would be lowered into the hold so as to reach 
the surface of the coal. Through this hose carbon dioxide, gene- 
rated by the action of hydrochloric acid on chalk (calcium carbon- 
ate) or other cheap carbonate in a movable apparatus on the 
quay-side, would be passed, so as to drive out all air from 
the hold, and when a light held inside the. hatch was 
extinguished, the hose and tarpaulin would be removed, and 
the cover lowered into position, thus making the hold gas- 
tight. Under these conditions the most dangerous cargo could 
with safety be carried in an atmosphere of carbon dioxide, as there 
would be nothing to cause or support combustion, and should gas 
be generated from a coal ‘0, so as to create pressure in the 
hold, it would blow the light water seal of the hatch cover, and so 
relieve the pressure. In this way, not only coal, but crude oil, 
petrol, and any dangerous cargo could be carried without risk, 


The paper was illustrated by a number of simple but 
effective experiments. 

Mr. Whiting opened the discussion, and dealt with 
matters of construction. He said that though the use of 





fireproof wood was urged three years ago by Mr. Sachs, 
and strongly backed up now by Professor Lewes, the 
material had only been applied to a limited extent. He 
would like to kaow how far the process described by Pro- 
fessor Lewes for fireproofing extended to the inside of 
the wood. They did not want laboratory tests with small 
pieces of wood. What they wanted was to have large 
pieces of wood treated so that when sawn up they would 
stil) be fireproof and resistant to the action of water. 
Neither did they want to know what nations were con- 
sidering the adoption of fire-proof wood. Could Pro- 
fessor Lewes point to any country which had adopted it 
and found it free from disadvantage? Before the use 
of such a material was made compulsory, its efficacy 
ought to be beyond doubt. 

Mr. Canning said it would seem impossible from the 
paper to arrange the various cargoes carried so that they 
did not form some combustible mixture, and the intro- 
duction of the gases suggested by Professor Lewes seemed 
to be the only way of dealing with the question. A large 
amount of the gases, however, would be necessary before 
any appreciable effect would be produced in the tempera- 
ture of the ship’s hold.. Would it be really necessary to go 
to the trouple of making the ship’s hold perfectly tight? 
If there were only to be 3 or 4 per cent. of the 
carbon dioxide in the compartment, and 10 per cent. was 
respirable, it would not matter if there were a leak or 
two in the bulkheads. A large leak would be easily 
found, and probably shipowners would prefer to have it 
stopped up rather than go to what they would cail a lot 
of useless trouble in connection with the water seals, and 
the extra work of putting in double bulkheads. 

Professor Lewes, in reply, said the anti-pyrenes pene- 
trated right through to the centre of the wood. The 
glazing action only took place under fire. He had soaked 
the wood in water for two months without being able to 
get the salts out. Mr. Canning would not have spoken 
in such an off-hand manner about leaks if he had 
intended to take a trip with the crew. Without water- 
tight bulkheads a shipowner would find uncommonly 
little carbon dioxide left to safeguard the cargo by the 
time the voyage was half over. 

Mr. Lyonel E. Clark brought forward a paper on 
“ Modern Floating Docks,” which was taken as read. A 
number of lantern slides of floating docks were shown. 

The paper was not discussed. 

Professor Lewes then delivered a short lecture on a 
paper entitled “Some Phases of the Fuel Question,’ 
only referring now and again to the text itself. He 
opened by explaining that the object of the contribution 
was to advocate the use of methylated spirits instead of 
petro] for use in submarines. 


In England petrol is free from any import tax, whilst aleohol is 
so hedged around with legislative precautions that the methylated, 
or, a3 some prefer to call it, ‘‘denaturated,” spirit allowed to be 
sold duty free for industrial purposes costs 2s. per gallon. If it 
were free from tax it could be sold for about 9d. per gallon. 

In comparing the relative values of petroleum spirit and alcohol, 
the first point that must be taken into consideration is their thermal 
value, and in doing this with alcohol it is only the methylated 
spirit which need be considered. ; 

Taking samples of Pratt’s motor spirit, having a specific gravity 
of -722, as representing the petrol, determinations were made of its 
thermal value, and it was found to give on an average 20,301-5 
British Thermal Units. 

In the same way, samples” of commercial methylated spirit gave 
11,319-2 British ‘l'hermal Units. 

It is evident, therefore, that weight for weight, alcohol has not 
much more than half the calorific value of the petrol, whilst by 
volume the heat of combustion of the vapours is about 4 to 1 in 
favour of petrol. 

So that, if thermal value were the measure of the value of liquid 
and gaseous fuels in the internal combustion engine, alcohol 
would have a very poor chance of ever competing with petrol. 
There are many factors, however, which play an important part in 
determining the percentage of thermal value which can ve con- 
verted into power, such as the degree of compression that can be 
employed without fear of premature ignition, the amount of air 
needed to produce complete combustion, the rate at which the 
vapour diffuses through the air creating a uniform mixture, the 
range over which the mixture is explosive,the possibility of keeping 
down the cylinder temperature, and other, but little studied 
points. 

It so happens that nearly all these are in favour of alcobol, the 
use of which enables a higher compression, a cool cycle in the 
engine, the use of a moderate volume of air, and a greatly 
increased range of explosibility of the mixture of alcohol vapour 
and air, this resulting in making alcohol nearly as effective a fuel 
as petrol. Psy 

Experiments were made in Vienna at the time of the last Exhibition 
there upon two 8 horse-power engines, one designed for petrol and 
the other for alcohol, and the foliowing results were obtained ;— 

Petrol... <<. .. 340 grammes per brake horse-power ho ir, 

Alcohol a) vaca Cite me oa /& Be 
the efficiency calculated for the petrol being 16-5 per cent., and 
for the alcohol 28 per cent.; whilst M. Cheveau, working with a 
16 horse-power motor running at 180 revolutions, obtained with 
alcohol an efficiency of 38 per cent. ‘The chief causes of the higher 
efficiency of the alcohol are—(1) Compression ; (2) umount of air 
needed for combustion ; (3) increased range over which mixture is 
explosive. : 

Compression.—It is well known that in the gas or vapour engine 
efficiency increases with increase of compression, and that, using 
petrol as a fuel, it is inadvisable to use a compression greater than 
90 1b., whilst with alcohol 150 1b. to 200 lb. can be employed. 

Amount of air needed for combustion.—As air only contains 20-9 
percent. of its volume of oxygen, a vapour which needs a large 
proportion of air wastes heat by having to raise the temperature of 
a larger volume of inert gas—nitrogen and products of combustion 
—than is the case with a vapour requiring a smaller proportion. 
Petrol, theoretically, requires for each volume of vapour 45-5 
volumes of air to give the necessary oxygen to complete combustion 
and give the highest explosive power, and this means that there 
should be 2-5 per cent. of petrol vapour in the gaseous mixture 
entering the cylinders ; if there be less, the mixture is weaker in 
explosive power, and there is a large amount of inert products and 
residual nitrogen to carry off the heat ; if there be more, incom- 
plete cumbustion is the result, and the delicate aroma of the motor 
is at once recognised, : 

In order to avoid incomplete combustion, an excess of air is 
mostly supplied, so that generally one and one-half times the 
theoretical proportion of air is admitted, and each volume of petrol 
is diluted with about sixty-eight times its own volume of air, four- 
fifths of which is inert mitrogen,taking no part in the action, but 
so hindering the combustion by dilution that the mixture would 
not burn as atmospheric pressure, and only becomes explosive 
under compression. 

With alcohol, however, one volume of the vapour will only 
require 14-3 volumes of air, or akout one-third the volume needed 
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by the petrol, and it is much easier with the smaller proportion to 
get a good mixture, especially as the degree of compression can be 
so much increased. 

When a mixture of petrol vapour and air is made at atmospheric 
pressure and a light applied to the mixture, it will just burn when 
there is 1-25 per cent. of the vapour present, and the combustion 
increases in vigour until it reaches its maximum power with 2-5 
per cent., and after that the explosion gets weaker with increase of 
vapour, until when there is 5-3 per cent. it is non-explosive. : 

When, however, electrical ignition is used, the range is a little 
shortened, and it may be stated that the lmits of explosion are 
from 2 per cent. to 5 percent. With alcohol vapour mixed with 
air the range over which the mixtures are explosive is much wider, 
and any percentage from 4 to 13-6 of alcohol vapour in air will 
explode. The value of this extra range must be man fest when one 
considers the difficulty of getting an exact mixture in the cylinder ; 
indeed, it would be practically impossible were it not for the fact 
that both compression and increase of temperature widen the 
range, and as in the cylinder before explosion compression gives a 
high temperature, both factors are at work, but the ratio of range 
for equal compression will probably remain much the same as at | 
atmospheric pressure. 

When the introduction of aleohol was first attempted abroad, it 
was feared that incomplete combustion would give acid products — 
acetic acid—-which would corrode the valves and metal work ; but, I 
am informed, experience with its use in Germany has shown that it is 
only when rynning without a load that any tendency to the forma- 
tion of acid showed itself, and that it was easily got over. Another 
trouble found at first was that alcohol did not volatilise so readily 
as petrol, so that until the engine got warm there was trouble in 
getting proper carburation ; but this again can easily be got over 
by a slight alteration in the carburetter, and there are some heavy 
gravity petrols to be met with on the market which are nearly as 
bad in this respect. 

The great advantages in safety on which I base my plea for 
experiments to be made with it with the view of replacing petrol 
for the combustion engines on submarines are that it has a flash 
point of 58deg. closed to 64 deg. open, and a boilirg point of 
173 deg. Fah., so that, instead of giving off volumes of inflammable 
vapour at even low temperatures, as petrol does—its flash point 
being below the freezing point—it is safe at normal temperatures. 
Alcohol does not ‘‘creep” in the same way that petrol does, so 
there is less fear of leakage from tanks and during storage. 

If any escape of alcohol vapour took place, being less than one- 
half the weight of petrol vapour, it would diffuse more rapidly, 
and would not flow over the floor space as the petrol vapour does. 
It requires twice as much alcohol vapour as petrol to make an in- 
flammable mixture with air, and with the alcohol mixture combus- 
tion would be the flicker of a blue flame through the air, whilst 
with petrol vapour it would be a violent explosion. The most 
important factor of safety, however, with alcohol is that it mixes 
with water, and, should a tank of the spirit catch fire, flooding it 
at once extinguishes it. Petrol, however, having a specific gravity 
of -68 to -74, and not mixing with water, float: to the surface, and 
when cence alight is almost impossible to extinguish with the means 
available afloat. 

There was no discussion, and the session closed with 
votes of thanks to the President and to the Society of 
Arts for the use of the hall. 








SELF-ACTING CYLINDRICAL GRINDING 
MACHINE. 


THe large self-acting cylindrical grinding machine which 


we illustrate above is claimed by the agents, Messrs. Pfeil - 


and Co., of Clerkenwell, London, to be one of the largest of 
its type yet constructed. The machine is built by Reiwecker, 
and is similar to others made by this firm, but it posessee one 
or two new features of interest. The size of the machine can 
be gathered from its dimensions, the principal of which 
are:—Height of centres, 20}in.; length between centres, 
33ft.; length of bed, 46ft.; height of bed surface above 
ground, 363in.; diameter of grinding wheel, 274in.; face of 
grinding wheel, 2gin.; hole of grinding wheel, luin. _ There 
are two sets of head and tail stocks, the heavier set being 
capable of supporting a weight of 20 tons between centres ; 
and the lighter set is only used for weights up to7 tons. In, 
addition, the machine carries two strong wheel carriages, one | 
of which is arranged for taper grinding, being fitted with a 

special taper attachment for taking work up to a Iéngth of 


14ft, 9in., and the other wheel carriage-for-taper grinding up | 


ate 


SSeS 


to a length of 13%in. For the heavy as well as for the light 
headstock there are eight different speeds, each arranged in 
the main spindle. For the automatic feed of the wheel 
carriages there are ten changes varying within the limits of 
Tin. to 100in. per minute. Both wheel carriages are auto- 
matically reversed, and the feed for both grinding wheels is 
obtained automatically. The grinding wheel spindles are 
made from the best tool steel, hardened and ground in the 
bearings; ring bearings are provided for these and all other 
quickly rotating spindles. A special taper attachment is 
mounted on the top of the table, and by means of set screws 
is set to the taper required for each piece 

The drive for the heavy headstock and the two wheel 
carriages is obtained from a 25 horse-power electro-motor ; 
for the two grinding wheels by two 10 horse-power motors, 
for the small headstock by a 74 horse-power motor, and for 
the two pumps feeding both grnding wheels with water, by 
two 4 horse-power motors. As will be seen from the 
engraving, the machine is of massive construction. We 
were informed that the approximate weight of the tool is 
33 tons. 








LARGE MOORING CHAINS. 


In our issue of 5th January, 1906, we gave an illustration 
of a portion of the cable made by Messrs. Brown, Lennox and 
Co., of Pontypridd, for the Cunard liners Mauretania and 
Lusitania. We are now enabled to show ia the accompanying 











MOORING CHAINS FOR CUNARD LINERS 


engraving a small portion of the mooring chains made for 
these large vessels by the same firm. 


It is not easy to give an adequate idea of the. size of these 


huge moorings, which are even larger than the 3}in. cables 
used on the vessels, but.some idea of the size may be gained 
by the following particulars :—The total weight of the moor- 





ings is over 200 tons, and the anchors weigh 12 tons each, 
while each common link of the chain shown weighs 243 lo., 
and each end link $36 Ib., the diameter of the iron being 4}in. 
and 5gin. respectively. ‘The swivel connection in the centre 
weighs 4485 lb., and each shackle 711 1b. The engraving 
shows the main connection where the buoy pendant joins to 
the bridle chains, of which there are four, each 720ft. long, 
and the main chains are composed of square links, each 
nearly 4ft. long, and weighing about 4 cwt. apiece, 

The chain, we understand, was entirely manufactured at 
the works of Messrs. Brown Lennox, in South Wales, from 
the forging of the bars to the c isting of the studs. The firm 
is also supplying the 12-ton anchors for the mooring, which 
are of their patented mooring type. 








Rattway CLvs.—The rext meeting will be held on 9th April at 
92, Victoria-street, Mr. H. F..Anelay in thechair, when Mr. A. K. 
Bruce will read a paper on ‘‘ The Locomotive, Actual and Specta- 
cular.” Visitors’ tickets may be obtained from the hon. secretary, 
92, Victoria-street, 8. W. 


DEVELOPMENTS AT PARKHEAD WorkS.—The supply of railway 
tires and axles which has formed an important feature of the work 
carried on at the Parkhead establishment of Wm. Beardmore and 
Co., Glasgow, for a number of years, has undergone further 
development of great importance during 1906. New wheel and axle 
works which have been laid down on a large scale, and have come 
partially into operation during the year, are designed for thesupply 
of finished wheels and axles in large quantities, The works have an 
output capacity of about 400 pairs of axle wheels per week. Another 
development at Parkhead is the introdaction of the Tretilage or 
fluid compressed process of steel-mmaking, which has proved highly 
successful in the production of stee! of a superior quality, such as 
is employed in gun mountings.and other special work where sound- 
ness and entire reliability are first considerations. Steel made by 
this process has been largely specitied by the War-office for such 
uses, A large sum has been expended during 1906 on the cun 
struction and equipment-of the-new Ordnance Works at Parkhead, 
which, it is believed, will he thoroughly completed during the 
present year. The Mossend Steel Works, which-were acquired by 
the Parkhead proprietary last year, for the production of ship 
and bridge-building plates especially, have been . thoroughly 
remodelled and an extensive new plant has been Jaid down having 
a productive, capacity of about 20 0 tons per week, which it is 
expected will be in operation early this month. 


Soctety or Arts.—The following arrangements for meetings 
during April and May have been made :—Wednesday, April 10th, 
8 p.m. (ordinary meeting), Louis Felberman, ‘‘Arts and Industries 
in Hungary in Ancient and Modern Days.” Monday, April 15th, 
8 p.m. (Cantor Lecture), Professor Herbert Jackson,. F.1.C., 
F C.3., “Detergents and Bleaching Agents used in Laundry 
Work.” (Lecture I.) Tuesday, April 16th, 8 p.m. (Applied Art 
Section), A. Romney Green, ‘*‘ Joinery and Furniture Making. 
Wednesday, April 17th, 8 p.m. (ordinary meeting), Major B. F. 5. 
Baden Powell, *‘ Aerial Navigation.” Monday, April 22nd, 8 p.m. 
(Cantor Lecture), Professor Herbert Jackson, F.ILC., F.U.S., 
‘ Detergents and Bleaching Agents used in Laundry Work.” Lec 
ture Il.) Tuesday, April 23rd, 4 30 p.m. (Colonial Section), the 
Hon, John Winthrop H_ ckett, LL.D., ‘* Social and Economic Von- 
ditions in Australia,” Wednesday, April 24th, 8 p.m. (ordinary 
meeting). H rbert Wright, Controller of the Government. Experi- 
mental Station, Ceylon, ‘‘ Rubber Caltivation in the British 
Empire.” Monday, April 29th, 8 p.m. (Cantor Lecture), Professor 
Herbert Jackson, F.1.C., F.C.S., ‘Detergents and Bleaching 
Agents used in Laundry Work.” (Lecture II1.) Tuesday, April 
30th, 8 p.m., (Applied Art Section), William Burton, ‘* Lustre 
Pottery.” Wednesday, May Ist, 8 p m. (ordinary meeting), Alfred 
Eiward Carey, M. Inst. C.E., ‘‘The Defence of the Sea Coast from 
Erosion.” Thursday, May 2ad, 4 30 pm. (Indian Section), Sir 
Edward Charles Buck, K.C.S.I,, LL.D., ‘Lhe Applicability to 
Indian Rivers of thé Italian System of dealing with Silt.” _Wednes- 
day. May 8th, 8 p.m. (ordinary meeting), Paul Schlicht, ‘‘ The 


| Production of Coke and its Application to Domestic Fires.’ 


Wednesday, May 15th, 8 p.m. (ordinary meeting), Herbert W, G. 

Macleod, M.D., B. Sc., ‘‘ Trypanosomiasis or Blessing Sickness. 

Tuesday, May 28th, 8 p.m. (Applied Art Section), Sherard Cowper- 

Coles, ‘‘Sheffield Plate and Electro-plate.” Wednesday, May 2¥th, 

8 p.m. (ordinary meeting). Thursday, May 30th, 4 30 p m. (Indian 

Section), Laurence Robertson, I.C.S., ‘Irrigation Colonies in 
a.” 
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duration if insufficient consideration is given to the lubrication and | In that vehicle the side brakes are of the internal expand: 


PETROL MOTOR OMNIBUSES.* | protection of all working Rapid wear of active parts has, 

By W. Worsy BEAvMonT, Member, of London. wever, occurred even when these matters have had the n-cessary 
Coonalinded 328.) | attention given to them, but the causes of such wear and breakage 

(Concluded from page 328. | have been referred to in the early part of the paper. Reviewing 

Gru, boxes. —There is a remarkable difference of size of the con- | the forms of final transmission gearing now employed, it may be 
taininy boxes. The arrangement of shafts and gear wheels in the remarked that the greater number of typ2s of oninibus are pro- 
gear-boxes is such that by using a divided primary shaft ded pairs — se gent diving tar ae Berd , oo guneont ae conned 
ar-boxe' / tions. | fo at considered numerical e greater 
of gear wheels are requires for the greater speed reductions number of omnibuses in use are provided wi:h gear aries of 


For the highest speed of the omnibus, when the least gear reduc- | 
tion is required, the parts of the primary shaft are connected by | 
‘aw clutches. ‘ho power is then transmitted through the gear- | 
the equivalent of a single straight shaft; none of the gear | 


by “ye rs : A 
Ltd are active, but are idly driven, including those on the 
secon lary shaft 5 and frictional losses in the gear-box are reduced 


« lon as the top speed, or direct drive, as it is frequently termed, | 
. aby When cay of the other gears are aeed. the trictional 
loss is probably greater than that Ccghie | with the type of gear- 
box shown by Figs, 6 and 7, inasmuch as the power is transmitted 
through two pairs instead of one pair of geir wheels. With the 
Dennis gear-box the arrangement of the top = jaw clutch is 
such that simultaneously with its engagement the gear wheel, on 
the rear end of the primary shaft, which, at the lower speeds, 
always transmits the power, is moved out of mesh with its pinion 
on the lower or secondary shaft. There are then no gear wheels 
in mesh, and the secondary shaft and the wheels carried by it are 


is in 








ni-crreuiating pamp. 








- shaft HB. Of sump and filtenog 
homber j 
7 J. Jotnted driving-shafte } 
Dilte aire 
K. Spor-wheel differential 
bear 
Hortaental 
wehs L. Bevel driving-whees Section 


stationary. When it becomes necessary to change from the top 

‘speed to the next highest speed the stationary secondary shaft has 
to be accelerated up to proportional spsed, b7 re-engagement or 
side-meshing of the final pair of gear wheels referred to. 

In these gear-boxes there are only two-shafts, or if the divided 
shaft is regarded as two shafts, only three shafts with their toothed 
wheels, and there isin addition a short spindie or shaft carrying one 
and sometimes two pinions used in the train required for reversing. 
In come forms of gear-box, notably that used with the Durkopp 
and De Dion omnibuses, the change-spzed gear, and bevel and 
differential gears are all contained in a single gear-box, thus form- 
ing a single complete transmission gear unit, the only separate 
and exposed gear being, with the Darkepp omnibus, the chains 
and chain wheels for the final drive to the ruad wheels. The pinion 
C, Fig. 9, gears with the bevel wheel L, so that although sepa- 
rately shown the ition occupied by the differential gear may 
be judged by reference to these views. For forward running, 
power is transmitted from one of the pinions on the upper shaft to | 
one of the corresponding wheels on the lower shaft, the six gear 
wheels shown providing for three forward speeds. Only one pair 
of change-speed wheels is engaged at any time, but necessarily a 
train of two wheels is also included for reversing at low speed. 

Interesting features of this gear-box include the use of an oil- 
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A. Driving spindle 
B. Sleeve and wheels driving D. 
C. Sleeve and wheels driving E. 
D. Offside driving-wheel. 
E. Near side driving-wheel. 
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circulating pump G—Fig. 9—for the continuous supply of oil to | 
the spindle bearings and gear wheels. The oil is filtered and freed 
from small solid particles before re-delivery to the bearings, and 
thus one common cause of rapid wear and destruction of bearings | 
is removed. The differential gear is of the spur wheel type, 
instead of the more frequently used bevel wheel typs. 

Power delivered finally to the uaiversal joints at E in Fig. 9 is 
transmitted through the jointed shafts J to the driving pinions of 
the internally-toothed gear shown in Fig. 3. 

Power transmission. —Many methods of transmission of power 
from the change-speed gear to the driving road wheels are in use, 
requiring the use of different types of ring. Some of these 
types are completely enclosed and bath-lubricated, others are semi- 
enclosed and lubrication is not copious, while some are not pro- 
tected. at all, are exposed to weather and road dirt, and. only 


receive intermittent lubricaticn. The satisfactory performance of 
all the forms of gearing used depends very much upon the atten- 
tion given to protection from dirt, and to the thorough lubrication 
of active parts, Although quietness of ranning and smooth 
working largely depend upon careful construction and workman- 
ship, yet the freedom from noise 80 conferred will be of short 
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several types, 

The Straker-Squire vehicle already referred to is repreentative 
of those driven by side chains; but it may be remarked that so far 
the only attempt to protect the chains by encasing them has been 
practically carried out in the Arrol-Johnstone vehicle. At present 
the noisy working of the roller chains generally used has led tothe 
experimental use of chains of the Hans Renold silent type, and 
the Morse rocker joint pin chain of very similar external form. It 
remains to be seen whether these chains can be economically used 
when left exposed and intermittently lubricated. 

In the bevel gear-driven back axle of the Scott-Stirling omnibus 
the protection and lubrication of all parts is amply provided for. 
The same remark may be made respecting the somewhat similarly 
formed back axle of the Dennis ibus, and iderable interest 
attaches to the worm and worm wheel form of driving gear first 
adopted by these makers for the severe work of driving heavy 
motor omnibuses, Little pablicity has so far been given to the 
results of working of this gear or to the degree of efficiency 
obtained in transmission, and it is commonly regarded with some 
suspicion as to economic efficiency, although some omnibuses 
provided with it have now been at work for sufficiently long 
periods to prove or disprove the advantages expected to result 
from its use. 

Various arrangements of spur-gearing are to be seen, and are 
now largely u with the omnibuses at work in London. The 
De Dion Bouton, Ryknield, and Eugene Brillié omnibuses are pro- 
vided with final driving gears of similar form, but with inter- 
mediate gear of different type. Many of these gears have been 
run with no protection whatever and with little or n> lubrication, 
and they have consequently been noticeably noisy after use. 
When this form of gear is well made and run under satisfactory 
conditions, its quiet running and freedom from wear have been 
remarkable. Fig. 3 illustrates the De Dion driving gear, but the 
method of protection from dirt by encasing is not completely shown. 

Referring to Fig. 10, it may be remarked that the Canstatt 
—Milnes-Daimler—differential gear is the only type in use with 
the two halves of the differential so placed that they may not be 
in line but at, say, 177 deg., and so that they have a downward 
inclination from the centre at which they meet The useful object 
of this is that the road wheels driven by this differential shaft may 
run on an axle with a similar downward deflection and the wheels 
“be slightly coned. By this means the wheels have always a ten- 
dency to run on to the axle, instead of pressing outward with a 
tendency to run off, and wear out the washer on the end of the 
axle and the nose of the nave. There are also other reasons, 
which, however, donot pressso much in these daysof metallic wheels. 

With the De Dion omnibuses the road wheels are inclined 
slightly, and the downward inclination of the driving shafts is per- 
mitted by the use of the universal joints already referred to. 

Little consideration has been given to spring cushioning or relief 
of the transmission gear by means of buffers or cushions of some sort. 

Various designs have been made of motor omnibusés with the 
front wheels driven and the back wheel trailers. Although it is 
practicable to make a front-drive vehicle which might be used for 
level running, the arrangement has an inherent mechanical defect. 
The propulsive effort isin part resolved into a vertical or turning 
effurt about the centre of rotation of the whole, resu ting in an 
increase of the load effect on the back wheels and a decrease on 
the front wheels. The frictional adhesion is therefore so lessened 
that acceleration from rest is reduced and hill-climbing troubles 
increased. Rapid acceleration is more or less a necessity for motor 
omnibuses for London use, and rear-whéel propulsion would 
seem therefore to be a necessity. It may be here mentioned 
that the same fore and aft tilting effort, but in the opposite 
direction, occurs on the application of the brakes, and henc3 
the distance within which retardation from velocity X to velocity O 
is possible is greater than the distance within which acceleration 
from velocity U to velocity X may be. obtained. 
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Brakes. —Brakes for any motor vehivles, and perhaps it may be 
said especially for motor omnibuses, are amongst the most important 
of the details. In almost all the omuibuses at present running, the 
brakes chiefly used are those operated by the pedal under thedriver’s 
foot, acting on bands or brake shoes of one type or another, on 
brake drums attached to one of the géar-box shafts, or to the 
transverse shafis of both gear and chain-driven omnibuses. In 
some vehicles the anchorage of the brake bands or shoes is carried 
by a member of the frame. By this means the stresses due to the 
resistance to rotation of the brake bands is carried by the frame, 
and the gear-box thereby re‘ieved. These brakes, although on 
drums of small diameter, are powerful because they are applied to 
a high-speed shaft, and in many cases are now cast with an inte 
channel to receive water to keep them cool, 

Supplementary to these brakes are those on the driving wheels, 
and they are of séveral forms. In most cases they are band brakes 
on drums affixed to the wheels, and in some they are. internal 
expanding. brakes inside these drums,. The. internal brake is, for 
instance, fitted to the Dennis and Scott-Stirling omnibuyses, in 
which. the driving wheels ran on a hollow fix In the form 
of brake on the Dennis omnibus, in which the wheels run on a 
fixed solid axle and are driven by chains, the sprocket wheel and 
drum are seen between the road wheels and the springs in the plan. 





ing type, 
applied bya side lever and equalising links at K, through which 
an equal pull is given to the two side-rods which run backwards to 
the brake. Fig. 11 illustrates the pinion or differential brake act- 
ing upon the drams H—Fig. 10—and it indicates sufficiently the 
type of foot-brake used with several vehicles. Cast iron brake 
rums and brake blocks are used, and in the example shown there 
is provision for easy adjustment of the blocks and their easy 
rep ent when worn. 

Working costs.—All the petrol motor omnibuses dealt with ia 
the paper are of the samecarrying capacity, namely, 34 passengers, 
and hence a nearer approach to the actual working costs can 
be made than is the case with motor wagons, for instance, working 
in different parts of the country in different trades, different 
length of journeys, and different effective proportion of journeys, 
varying loads and stopping place time losses, working with and 
without trailers, which give rise to great variation in the 
relation between cost of working per vehicle-mile and per load 
ton-mile. 

With the petro] motor omnibus it is only necessary to consider 
the cost per vehicle-mi'e. This varies toan appreciable degree with 
different makes of motor omnibuses, but this variation is very small 
as compared with the difference caused by different management. 
Most omnibus owners started operations with the ownership of 
little or no“hing more than the omnibuses, just as though they were 
only wheelbarrows and r. quired only a gang of labourers to wheel 
them, and a ganger to see that they wheeled them. The owners did 
not understand that they were enter ng upon an engineering under- 
taking with an immense quant ty of high-class machinery which would 
require more constant care and supervision than was ever before 
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required for any similar quantity of machinery, not even excepting 
the railway locomotive with its requirements of running-shed and 
engineering workshops. 

Having found that the motor omnibus wou'd run when delivered 
to them, they ran them distances and speeds regard'ess of the 
difference between the possible and the commercially practicable 
or expedient. With no repair works, and with i: sufficient and 
sometimes incompetent staff, they ran their omnibuses.as many 
hours as they could anyhow be kept on the road, and at destruc- 
tive speeds. In no commercial matter has the adage as to the 
stitch in time saving nine ever proved to be so indisputable a fact. 
The one stitch was seldom made, until the disastrous results of its 
disregard proved that the motor omnibus-using company must 
fully recognise the engineering. requirements of the business it 
enters upon. This has caused great increase in the cost of main- 
tenance over that which was necessary. 

In the latter pa-t of 1905 and early part of 1916, the author esti- 
mated the total working expenses of 34-seated petrol motor omni- 
buses working a maximum of 90 miles per day at from 8-79d. to 
9-0d. per omnibus-mile. Since then petrol has nearly doubted in 
price, and the unsatisfactory conditions of working have increased 
the cost of repairs and renewals, and the long mileage per day 
makes double shift of both driver and conductor, or three drivers 
and conductors to two omnibuses, necessary. Improvements in 
the matters affecting repairs and renewals are, however, being 
made, and there is every probability that this estimate will be 
fally confirmed by all well-managed omnibus services, as it has 
already been confirmed by some. The increased price of petrol 
and the extra cost of double shift and of longer mileage must, of 
course, be added to that estimate. 

The cost of working a petrol motor omnibus of the better 
makes, under proper conditions and running an average of 100 
miles per day for 280 days per year, or 28,000 miles, may now be 
put as follows :— 

Cost of Working Motor Onnibuses. 


Pence per 

mile. 
Depreciation at 20 percunt .. .. .. .. «2 «- «s « 1°30 
Driver andconductor .. .. .. . 2-20 
co Of” ee ee ee 1-75 
Petrol, or fuel of other name, at 9d. p:r gallon 1-63 
Cae eee tee 0-15 
Renewalsand repairs .. .. .. .. .. 1-30 
Washing, stabling, lighting, and sundries 0-45 
Insurance 0-40 


, Supervision, assistants, ticket service, and inspectors, 
GE ce we, ae dk G8 86 Ss. ce ge eal ce ee 


= 
ce 
~ 


Total working costs.. .. .. ... .. 9-56 

The average receipts per motor omnibus-mile in London exceeds 
13d. per mile. The difference between receipts and the new 
possible cost of working is thus fully equal to the author's expecta- 
tions as stated on various occasions. 

Conelusion.—No standardisation in motor omnibus construction 
can be expected for some time. The general design of the motor 
omnibuses now in use may be said to have been outlined from two 
to five years before they were developed in detail te the types 
which began to be used two years ago in any nuwber in London. 

The extraordinary mileage, which soon became a possibility with 
them, rapidly accumulated more working experience in a short 
time than has probably been crowded into a few months with any 
other type of road vehicle under commercial conditions. The 
companies started running them, the public immediately adopted 
them in preference. to the old Horse vehicle, and the companies 
were ccnstrained to keep them on the road in spite of the very 
great difficulties which accompanied continuous work and continu- 
ous necessity for improvements and renewals. The result is now 
obvious in the great advance which has been made in thé last year 
and a-balf towards a satisfactory vehicté ; but thé experience has 
beén very costly, and on the whole it must be admitted it has 
proved that even with the finest material ever pliced iti thé hafids 
of the mechanical engineer, larger dimensions and greater Surfaces 
are required to contend with the severe work of the presént dowble- 
deck omnibus. Some further improvements, which will secure 
durability of parts and fewer breakages resulting from loosening 
of parts, will no doubt be made; but endurance of known materials 
used under present conditions of working and road surface cannot 
be indefinitely extended. Improvement may be looked for in the 
conduct of traffic that will permit. say, twenty-six pastenger ommi- 
buses to he run commercially. Then the weight of an omnibos 
may be materially reduced, and fuel and oi! consumption arid wear 
and tear reduced, and these with a general observance of the légal 
speed limit will together add to the life of an-omnibus, to its 
trustworthiness, and to its commercial efficiency. There aré how 
fewer ditections in which imagination can point new paths of 
improvement, but there are still sufficient to make it unwise to 
act as though a standard of design and construction had been 
approached, 
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SAFE SUBMARINE VESSELS AND THE FUTURE 
OF THE ART.* 
By Simon Lake, Member. 
(Concluded from page 297.) 

We have frequently run in waters abounding in rocks, and in 
some instances, where the charts showed safe and considerable 
depths, have struck obstacles which may have been either 
uncharted rocks or wrecks. Notwithstanding this, however, the 
hull of the vessel has never suffered in the slightest, because it has 
been our uniform practice to lower our wheels when running 
submerged by the use of the vessel’s bydroplanes, while navigating 
between the surface and the bottom, so that in case of contact 
with the bottom, the wheels first meet the rock or obstruction. 
This, ia connection with the hydraulic cushioning device fitted to 
them, has been sufficient to cause the boat to rise above the 
obstacle without sustaining the slightest injury. 

The Argonaut at this time was 36ft. in length, with a beam of 
9ft., and was a very stable craft; she was of the usual cigar 
shaped type No restrictions were ever placed upon the move- 
ments of the crew while running submerged. After these 
experiments off the sea coast of Virginia, it was decided to take 
the boat to New York for further tests in the neighbourhood of 
Sandy Hook. 

About this time we were unfortunate enough—as we then 
thought—to be caught out at night in the severe storm of 
November, 1898, During this storm nearly 200 vessels were lost 





development of hull and superstructure. This form of hull very 
materially raises the centre of buoyancy, so that in some of our 
boats under construction we have been able to secure as much as 
22in. between the centre of buoyancy and the centre of gravity 
when in a submerged condition, which naturally makes a ve 
stable craft, and permits of much age proportions of length 
to breadth than it has been possible heretofore to attain with 
safety. 

Some of the existing French submarines are 136ft. in length and 
9ft. beam, the hulls being practically of spindle form. ‘These are 
dangerous proportions, and it is hard to understand how the 
machinery and principal motive weights can be so distributed as 
to get more thana distance of 9in., at most, between the centre of 
buoyancy and the centre of gravity of such a long, narrow craft. 
In the light of my experience, I do not deem it safe to accept a 
design which will permit of a greater inclination than 10 deg. when 
the horizontal rudders are set hard down to dive under the maxi- 
mum power of the propelling machinery. As the manceuvring 
ability of vessels of the diving type, especially at slow speed, 
depends upon the vessel’s sensitiveness to her diving rudder, it 
cuts them out of consideration as safe vessels. The greater the 
stability of the diving type the less easily they are got under 
water, As the vessel of the diving type must be inclined in order 
to dive, itis difficult to have great enough stability to permit of 
the free movement of the crew in a fore-and-aft direction when 
the boat is running submerged. Small ieaks, or the firing of tor- 
pedoes, should not in themselves be sutiicient seriously to dis- 
turb the trim of the vessel, The experience of the A 4, of the Royal 








A ae 
| 
| that it would be necessary to have it ver 
hull, if water were to be blown out of the superstructure by ai 
pressure ; but it must be remembered that, when subnierged = 
| matter at what depth, the air pressure required to drive the wale. 
| out had to be only a pound or two per square inch aboye th 
| hydrostatic pressure upon the vessel at that particular subme 
ence, This is because of the fact that the superstructure is 9 oid 
| to the sea at the time of submergence ; thus, the pressure on 
| the interior and exterior sides and decks of the superstructure arg 
| balanced. On air beg admitted into the superstructure, watey 
is driven out through the pipes and exhaust valves provided for 
that purpose, and the decks and sides are held unruptured by the 
| external pressure of the enveloping water. ‘ 
| Adverting to the incident of the leaky valve, which resu| 
| over-filling our ballast tank, it is plain that in a boat of less longi. 
tudinal stability the consequence might have been serious. Tales 
for instance, a vessel of the proportions of the Lutin, a craft 134f¢! 
| long, with a beam of only 9ft. ‘The difference between the contre 
| of buoyancy and centre of gravity could certainly not, under the 
| most favourable conditions, exceed, if it could reach, Sin, or Qin 
If water should work into the cylinders or after tank by reason of 
| a leaky valve, and the cylinders or tank be 50ft. away from the 
| centre of buoyancy of the vessel, 1000IL. of water would give 
| an upward inclination of 19 deg. If the pumps should then 
fail to work, and water should continue to enter, the boat’s bow 
could be kept above the surface only so long as the negative buoy. 
ancy did not exceed the thrust of the propellers—assuming that 
the machinery were still running. In the meantime the vessel 


securely stayed to the 


ted in 
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Fig. 3-SUBMARINE CRUISER, LAKE TYPE 


Swain Sc 


Several vessels of this type are now under construction. The principal features are great stability, large surface buoyancy, comfortable officers’ and crew's quarters, safety devices, four magazine tubes, eight 


torpsdoes—four ready for instant firing—means to navigate on the water 


, hydroplanes and trim-maintaining rudders for navigating between surface and bottom, large navigating turret, diving compartment 


drop keel, rapid fire guns for warding off attack of mosquito craft when running in war time cruising trim, surface speed 15 knots, semi-submerged 12 knots, totally submerged 7 knots. 


on the Atlantic coast, and we found by the severest of practica! 
tests that the cigar-shaped form of vessel was so unseaworthy and 
sluggish that nearly every sea broke over her hull, burying it 
several feet deep. ‘The conning tower of the Argonaut was 4ft. in 
height above the deck, and a platform was erected above this for 
navigating work when running on the surface. As the night was 
pitch dark and we were trying to make a harbour in the horseshoe 


back of Sandy Hook, it was necessary to do the navigating from | 
The seas became so rough that we were obliged to | 
close down the conning tower hatch, and I was obliged to tie | 


the outside. 


iayself to the platform to keep from being swept overboard. We 
made the harbour about three o’clock in the morning, and, as the 
weather was freezing cold, the navigator was encased in ice and 
without a dry thread on his person. 

This showed the necessity of having greater surface buoyancy, 


so that when navigating on the surface the vessel would rise more | 


responsively to the seas; and it also made plain the need of a 
larger conning tower and better means for protecting the navigator 
against the sweep of heavy seas and rough weather. 
about the addition of the superstructure and the large navigating 


ASTERN 
Fig. 4-RANGE OF OMNISCOPE 


conning tower, which have proved very desirable features at 
numerous times when making long runs in the open sea, or on 
being caught out in storms or when navigating i» bed weather at 
night, as itis impracticable and unsafe to attempt navigation on a 
dark, stormy night without, at least, a lookout on deck. All the 
later designs show a tendency towards the adoption of a larger 
conning tower, and, while the large conning tower may, to some 
extent, be a disadvantage so far as speed is concerned, when 


-running submerged, yet, its value in handling the vessel in time of | 
storm, and the comfort afforded for navigation at all times when | 


running in a surface condition, more than compensate, in my 
opinion, for the slight loss of speed due to the enlarged conning 
tower. 


At the time that the superstructure was added, the Argonaut | 


was cut in two and lengthened by 20ft. The superstructure was 
built of steel, giving her very much the appearance of an ordinary 
surface-power boat. The fuel tanks were placed within the 
superstructure. It was found that the addition of the super- 
structure gave her a much greater b app ony of surface buoyancy, 
’go that she rode the seas, instead of the seas riding over her. | 
Attention was therefore given in later boats to improving the | 
stability when in a submerged condition, as well as attaining | 
greater buoyancy on the surface. Fig. 3 shows the latest 
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This brought | 


| that they might be 


Navy, in having her trim increased suddenly to 40 deg. by the 
head, owing to the admission of a moderate quantity of water 
through one of the ventilators, shows the necessity for greater 
fore-and-aft stability. The sudden diving of the Farfadet and 
the A 8 also shows the lack of longitudinal stability in boats of 
the diving type. The United States submarine Plunger came to 
the surface, during carefully drilled exhibition mancuvres in 
Oyster Bay, during August, 1905, at an angle of about lb deg. I 
am informed by reliable authorities, and official reports show that 
much greater inclinations than this are common. The recent 
disaster to the Lutin may be primarily ascribed to lack of longi- 


tudinal stability, if the published reports, said to be from sources | 


of official information, be correct. From personal experience 
Ican readily see ho this accident may have occurred. It was 
reported that the boat’s bow was thrust above the surface 
at a considerable angle several times before she sank. It 
was also reported that a pebble had been caught under 
the seat of the sea valve leading to the after tanks. All 
operators of submarines must have occasionally had trouble 
with leaky valves. The engine exhaust valves are a 
a source of trouble, as the products of combustion carry wit 
them at times burnt lubricants and other sediments which 


would be taking on a still greater inclination, and, the water 
having leaked in aft, the boat would finally sink stern first. Thi 
is not an unreasonable explanation for the loss of the Lutin, 
especially as leaks were found in her stern, caused, so it is said, 
by her striking bottom. It might just as reasonably be inferred, 
however, that in diving, the craft took on too great a downward 
inclination, and upon nearing the bottom an abrupt rudder angle 
was given in the effort to rise to the surface, thereby violent! 
throwing the stern against the bottom with sutticient force to start 
the serious leaks subsequently discovered when the vessel was 
ducked. These are only surmises, of course, but they are based 
upon practical observations made during long experience. If 
the leakages occurred in the forward tanks a much less quantity 
would probably prove disastrous, A vessel of greater longitudinal 
stability than the Lutin might have escaped that fate under 
similar circumstances. If the inclination of a submarine becomes 
excessive, it is difficult for the men to maintain their position, let 
alone to be able to retain control of the wnechanisms entrusted to 
them, while some of the pumps, if started under such conditions, 
might even fail to function through the suction pipes ordinarily 
provided. 

It is to be regretted that full and complete official information 

















Fig. 5-SUBMARINE FOR HARBOUR AND COAST DEFENCE 


are all too apt to collect on the valve seats and to prevent their 
proper closing. Intake and discharge valves are also occasionally 
prevented by foreign substances from closing tightly. It seems 
quite impossible to prevent obstructions from getting in ; they have 
a mysterious manner of suddenly appearing at the wrong time in 
a wrong piace. 
valves on all intake and discharge pipes ; one has a check against 
the other, in case of mishap or failure to work properly, Not- 
withstanding this double system we have several times experienced 
considerable leakage when submerged. On one occasion as much 
as six tons of water worked their way past the valves and into the 
after ballast tanks before we were aware of it ; we were operating 
on the bottom at the time, At another time water leaked in 


through the boat’s exhaust valves and filled the cylinder of one of | 
| the engines. As the longitudinal stability of the craft was so great, 


this did not cause any particular inconvenience, and the water was 
easily handled by our pumps when we discovered the state of 
affairs. This experience led to the providing of additional safe- 
guards in the form of making all of the ballast tanks within the 
boat strong enough to withstand the maximum pressure at the 
depth to which the boat herself was intended to be submerged. 


| Pipes from the ee air system were led to these tanks so duty. 
to | 


lown free of water, should the valves fail 
work properly during the periods of deep submergence. 

The boat could also be brought to the surface by admitting air | 
to the superstructure. The construction of the superstructure 


| was very light, and at first glance one might reasonably assume | 


lt has always been my practice to put double | 


has not been given in all cases where disasters have occurred, 2s 
| designers have consequently been compelled to rely upon their 
| own experience, or assumptions, to provide in future designs for « 
| larger measure of safety for the lives exposed in operating such 
craft. 

Carelessness and inexperience are a continual source of danger 
inasmuch as they cannot be guarded against by the exercise of 
any amount of mechanical] ingenuity nor entirely obyiated by the 
most correct design, Despite the most careful training and cease 
less warning, many fatal accidents have been averted more b 
‘*good luck than good management,” and familiarity seems to 

| breed heedlessness rather than care in some individuals. A few 
| instances under my own observation will illustrate this point. 

In one case, a boat was handed over for control to a man who 
| had been in training for months for that position. This man had 

| a first-class ocean-going master’s licence. The second time he 
| attempted independent submergence of the vessel he started tv 
submerge her with the ventilators open. Notwithstanding this, a 
| few days later, he even neglected to have the hatches properly 

predic § No further proof was necessary to show that this man 

| was lacking in the necessary thoughtfulness for this field of 


Notwithstanding the fact that warnings against smoking were 
posted in the boat, as well as strict regulations against drawing off 
— I was much surprised one day on coming aboard the 

oat to discover that, in making some modifications to the lead of 
the fuel pipe from the tank in the superstructure, a section of pipe 
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had been taken down and a considerable quantity of gasolene 
allowed to run out upon the floor, To make matters worse, a bare 
torch was burning within a few feet of this liberated gasvlene. 
The fumes were very strong in the boat, I immediately hlew out 
the torch, taking the precaution to pinch the wick, and sent all 
the men out of the vessel. A few minutes later one of the men 
returned to the boat for a rale he had left lying on the floor and 
did not hesitate to strike a match to facilitate finding it, remark- 
ing, as he went below, that it was foolish to be afraid of a little 
bit of gasolene. The three or four days he spent in hospital 
immediately afterwards taught him better, and, at the same time, 
convinced his employers that there were lots of opportunities for 
fools of his type in occupations less dangerous to life and property 
than in theiremployment. It is imposible to make submarine 
poats ‘‘fool-proof,” but experience in this as in all new develop- 
ments is pointing out the principal dangers to be avoided. 
Submarine vessels are ‘xposed to more danger cf collision when 
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Fig. 6-INTERCEPTION OF A SHIP BY A SUBMARINE 


A, enemy's first position ; B, enemy’s second position thirty minutes later; C, enemy's third position ; 81, submarine’s position on 
sighting enemy at a distauce of 10 miles ; 82, submarine’s pesition thirty minutes later. This portion of the run can safely be made in a 
semi-submerged conditicn, unseen by the enemy, owing to the small size of exposed surface of submarine sighting heod. The submarine 
now entirely submerges, and proceeds under electric power to position 83, which will place her in suitable torpede range of the enemy, in 
advance of the enemy's arrival at C. It will thus be seen that, with the moderate speed of only 8 knots on the surface and 7 knots sub- 
merged, a submarine may readily intercept a vessel, or fleet, cruising at a speed of 10 knots, and in so doing one such submarine on station 
off the entrance to a harbour could readily cover an area of 12-5 by 20 miles, sufficient to prevent attack on shcre fortifications or coast 
cities, or the bottling up of ships in their own harbours. With wireless or submerged cable connections to the sumarine’s station, this 
area of protection offered by the submarine w ould be much in. reased. 

Submarine running sufficiently deep so as not to show any surface disturbance ; observing instrument only—shown by dotted lines 
being extended to take occasional observatious, and then quickly withdrawn. This is accomplished without affecting the trim or depth of 


submergence of the submarine. 


running submerged than are surface craft. On surface vessels 
there are generally two, if not more, persons on the “look-out” 
for each vessel, and under normal conditions they have the 
advantage of all-round vision and the opportunity to check by 
sound the approach of other craft. The submerged vessel, on the 
contrary, must avoid all surface craft. by the exercise of constant 
vigilance on the part of the man at the observing instrument. 
Many submarines are provided with periscopes, which give a view 
of only a few degrees, and that directly ahead. An early experi- 
ence impressed strongly upon my mind the danger of accidents 
from this cause. 

We were running submerged in Long Island Sound, with a 
strong choppy sea and lots of whitecaps, and were making simu- 
lated attacks upon an anchored vessel, only allowing our sighting 
instrument to appear above the surface at intervals, the idea being 
to see how near we could approach our target without detection. 
Our interest was entirely centred upon the anchored boat, so that 
we should not ove.run our distance before coming to the surface, 
or, perhaps, collide with the craft told off as a look-out. On 
the completion of the day’s manwuvres much surprise was 
expressed by those on the look-out cruft that we 
had crossed the bows of one of the swift Sound steamers, 
just before totally submerging. The observers stated that 
we had passed only about 20ft. ahead of the steamer while 
she was running at full speed. That was the first intimation 
we had that a steamer had been anywhere in our neighbourhood. 
She appeared on our port quarter just after we csme to the sur- 
face for an observation, and must have cleared us by only a few 
yards, I was so. much interested that I called upon the captain 
and quaitermaster of that steamer, and found that they, too, were 
ignorant that a serious accident had been averted by on y a narrow 
margin. This led to the attempt on my part to produce an observ- 
ing instrument which should give an all-round view of the horizon 
immediately upon rising above the surface. The instrument 
known as the omniscope was the result of this effort. The omni- 
tcope gives an all-round view of the horizon on being rotated in 
either direction only 30 deg.—see Fig. 4. With this instrument itis 
therefore possil:le for a submarine vesse), while running submerged, 
to keep a continual check upon the movements of all vessels in the 
neighbourhood. Notwithstanding the possession of such an instru- 
ment, it would be better if the peace-time manwuvres of submarine 
vessels could ‘be carried out in waters not frequented by speedy 
craft, as a vessel running at 20 knots might in afew minutes 
approach and overrun a submarine from a Aistance beyond the 
reach of the range of vision of the submarine’s sighting instru- 
ment, especially if this sighting instrument has veen extended but 
a foot or two above the surface just before the boat’s total submer- 
gence, 

Provision should also be made for strong collision bulkheads in 
the bow, forming a small tank or compartment, of so moderate a 
size that if filled with water it would still not prevent the boat from 
being brought to the surface by emptying the forward trimming 
tanks, or by the release of the drop-keel. ‘This is a precaution 


against possible collision with submerged objects resulting in the | 


crushing in of the bow. . ° 

To sum up, therefore, in following out the somewhat modified 
order of requirements, as far as my experience seems to show 
desirable, the first consideration is to provide ample safety devices, 
and to limit to a minimum tbe possibility of explosions, risks of 
rece aenrper or the failure of water-admitting valves. All out- 
board connections should be fitted with double valves. In addi- 
tion, the water ballast tanks should be made strong enough to 
resist an internal pressure equal to the maximum depth of sub- 
mergence for which the vessel is designed. No explosive gases 
should be p:rmitted to collect within the main hull of the vessel. 
To this end the fuel should be carried outside of the main hull, 
and the tanks so placed that fumcs due to leakage may be readily 





absorbed by the atmosphere. Gases given off by storage batteries | By referring to Fig. 6 and its subjoined description, it can easily 
should be pumped out of the boat and expelled overboard as | be seen how a submarine so operating could intercept any ship of 
rapidly as they are generat+d. a blockading squadron whose course would otherwis. bring her 

Speed, when running on the surface, was placed third in the | within six or seven miles of the waiting submarine. (Greater 
order of the requirements by the United States Navy Department. | speed on the part of a blockading enemy will not remove the risk 
It should be noted that surface speed was considered more desir- | of destruction by submarines, as the greater the speed of the 
able than submerged speed. This order of priority is as it should | blockading fleet the more frequently it passes in the neighbour- 
be, and in order to better illustrate my reason for aoe I | hood of the submarine. For this reason, then, even lower speeds 
will divide submarine vessels into the three following c s:— | than those now stated for the submarine would probably be ample 
(1) Harbour defence types ; (2) coast defence types ; (3) cruisers | to prevent either au effective blockade or the bombardment or 
for carrying on offensive operations. attack of any fortified position or sea-coast city. 

A submarine boat does not seek its enemy by scouring the seas | Coast defence submarines should have greater surface and semi- 
in a submerged condition ; a submarine is the guerilla of modern | submerged speeds than the harbour defence class, in order to 
naval warfare, and will usually lie in wait for its enemy. In boats | enable them to intercept ships which would naturally be cruising 
designed purely for harbour defence, a moderate surface or semi- | at greater speed. They should also have greater seaworthiness 
submerged speed should be effective at 7 or 8 knots, for the pur- | and a larger radius of action, in order to enable them to proceed 
pose of preventing the close blockade of a port or the attack on | to the defence of other harbours or positions in danger of attack. 

| No greater submerged speed than that of the harbour defence 
| type would be necessary, provided the method of interception and 
| ambush be followed in making the attack, as illustrated in Fig. 6. 
| Submarines of the cruiser type should have still greater speeds 
and endurance, as their pu is to carry the attack even to tre 
4 | enemy's shores, and to ho'd the sea approaches to the enemy's 
positions for days at a time, under all weather conditions They 
| should also have speed enough to keep up with a squadron at sea, 
and likewise be capable of overhauling and intercepting an enemy’s 
sgt. ships when they pass in cruising formation. eir semi-submerged 
8 and submerged s need not, however, be any greater 
y than that of the harbour defence type, as, once having got a posi- 
P oii tion in advance of the on-coming squadron, it is only necessary to 
f maintain sufficient speed to keep the boat under control in a totally 
submerged condition, and wait, unseen, for the enewy to approach 
4 within range of the torpedoes. 

Submarines are now being constructed with a radius of action of 
as much as 3500 miles, with a surface speed of from 15 to 16 knots, 
semi-submerged 12 knots, and totally submerged 7 knots. 

The storage battery, which is at present the only reliable means 
for propulsion when entirely submerged, is a very heavy affair, 
and takes up much room in the boat, the best battery now weighing 
over 200 Ib. - horse-power. Liquid fuel engines may be con 

Vv structed on about 40 Ib. per horse-power, and the fuel required is 
less than 1 lb, per horse-power hour. The present radius of action, 
totally submerged, of some of the latest boats, at a speed of 
7 knots, is not much over 20 knots, while the radius of action at 
a speed of 5 knots is about 35 knots. Personally I should prefer— 
and many naval officers hold the same view—to see the submerged 
radius of action lessened, and the difference in weight of batteries 
put into the surface and semi-submerged propelling machinery. 

In making an attack, it would secm that a submerged radius of 
| action of 15 miles, at a speed of six or seven knots, should be ample 

for any offensive undertaking, while the cutting down of the 
battery weights would almost permit of the doubling of the surface 
and semi-submerged propulsive power, so that with the increased 
surface speed so gained the submarine would be still better fitted 
to intercept the e emy, and be able to prepare more deliberately 

Swats Sc for the on-coming foe. 

The offensive power of a submarine should be as great as possible. 
Primarily, the submarine is designed to attack a vessel whose cost 
many times exceeds her own. It may be assumed that, if a 
submarine once has an opportunity to get within striking distance 
of a battleship or cruiser, she has accomplished the purpose of her 
existence. Torpedoes are well known to be at times erratic. 
Therefore, the vessel should be provided with not less than two 
torpedo tubes, loaded with torpedoes, ready for immediate firing, 
which, in value, would make her almost equal to two single-tube 
boats, as there would not be sufficient time to insert and prepare 
another torpedo for firing before the enemy would in all probability 
get out of range. A ship with only one gun would be considered 
of little value. Therefore a submarine should be valued in 
proportion to the number of torpedoes which she has ready for 
instant firing. 
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harbour defence ports, or the bombardment of cities. An enemy The submarine has now attained a permanent place in naval 
bent upon accomplishing any of the preceding operations would | armament. Whether or not it will displace. or how far it will 
cruise only at a moderate rate of speed, and under some circum- ; modify, other fighting instruments is a question of deep interest. 
stances this might mean but little more than headway. The aim of The submarine is the poor man’s weapon. William Pitt, when 


APPENDIX. 
Important Accidents to Submarine Vesse’s. 


[The type distinctions made of *‘ diving” and ‘‘ submersible ” are used to designate the manner in which the boats actually 
operated. Intentions of design are not considered. | 








Date. Type. _ lost, | ajured 
1864 Diving a submarine Hunley, one of the early aiving boats, sank four times owing to lack of longitudinal 3: 
stability 
1887 Diving Nordenfelt 1II., wrecked on coast of Denmark while en route from Barrow to Kronstadt. Boat lacked longi- _ 
tudinal stability | 
1901 Diving Triton, French, plunged too rapidly, struck bottom, and was considerably damaged. Saved by drop keel. — 
Was towed into port 
1902 Diving Fulton, American, explosion. Cause, presence of dangerous gases... .. .. .. 0 -. ce ee ee ee ee ee —_ 4 
1903 Diving Al, British, explosion, Cause, petrol ER yr Oa a rae a ee er eg a as 6 
1903 Submers-| Narval, French, collision with tugboat. Tugboat sunk and submersible saved by reason of double-hull - 
ible construction. Cause of accident, improper sightiug instrument | 
1903 Diving Adder and Moccasin, American boats wrecked while being towed to demonstrate practicability of taking | — 
such vessels of limited radius of action to a distant field of operations. It was impossible for any of the | 
crew to remain aboard while the vesseis were being towed. Cause of accident, uninhabitability and 
limited endurance of ty . = 
193 |Subme s-| Silure, French, collision. Submersible damaged, but saved by drop keel and able to reach shore safely..  .. Prue = 
| ible } 
1904 Diving Al, British, sunk by collision with steamer Berwick Castle. Primary cause, faulty sighting inst: ument. 13 - 
Secondary cause, limited reserve buoyancy and absence of any emergency safety features 
1904 Diving Porpoise, American. Lost reserve buoyancy and sank to a depth of 125ft, where desperate efforts finally | - 
—— her to the surface just before collapse of the crew. Cause, leaky valves in conjunction with | 
very limited reserve buoyancy 
1904 Diving Shark, American, sank to a depth of about 40ft. by reason of loss of buoyancy. Brought tothe surface | — - 
before reaching bottom. Engines full of water. Obliged to make port under motors. Leaky valves and | 
very limited reserve buoyancy cause of accident . | 
1904 Diving tlunger, American, went ashore at Watch Hill, R.I., while being towed to demonstrate this method of | — — 
carrying the vessel beyond her own radius of action 
1904 Diving Delphine, Russiaa, trimmed too deep, and sunk by swell of a passing steamer entering the boat through the 23 _ 
still open conning tower hatch 
1905 | Diving 45, British. Gasolene explosions after the tanks inside the boat had been filled. Inducing cause, an 6 | -12 


electric spark 
1905 Diving A8, British, while running with considerable reserve buyancy upon the surface, plunged suddenly with | 15 
} conning tower hatchopen and foundered. Inducing cause, lack of longitudinal stability and form of hull | 
1905 Diving Ludion, French, narrowly escaped foundering while being towed from Cherbourg to Dunkirk. Inducing _ _ 
cause, low freebourd and longitudinal instability . 
1905 Living Farfadet, French, foundered, due to loss of reserve buoyancy by reason of water coming in through open hatch l4 
| of conning tower. The bozt buried herself in sticky mud and proved too much of a task for the saving 
of a portion of her crew by the boat's speedy salvage. Some of the imprisoned crew answered the divers’ 
signals for thirty-two hours after the sin’ ‘ | 
1905 | Diving Anguille, French, gasolene explosion, which seriously damaged the vessel’s machinery. Crewabsent ..-.. | — ~ 
1905 | Diving | Gymmote, Fromoh, explosiem of Battery ame... cc cc. os ae ce te te ise tees cartiaciies oe ee | 2 
1905 | Diving | A4, British, sank through water entering one of the ventilators when boat was trimmed with deck awash. = _ 
| Went to the bottom, depth of 90ft., took a trim by the head of 40deg. Contributive causes, lack of 
reserve buoyancy and tendency of vessel to sink rapidly and to rise sluggishly when exposed to a seaway. 
Was saved through the remarkable coolness of her officers and crew 





| 
1906 | Diving | Anguille, French, narrowly escaped foundering by reason of breakdown of her motor when exposed to a _ = 
} | nasty sea. Vessel finally discovered by a torpedo boat and towed into port 2 
1906 Diving | Bonite, French, collided with battleship léna, and, though damaged at the bow, was primarily saved b; ~ 
| release of her drup keel. She was afterwards towed into port 
1906 Diving | A9, British, collided with steamer Coath. Primary cause, restricted field of vision of sighting instrument. - 
Fortunately the A 9 was ot damaged enough to induce leaking 
1906 Diving | Lutin, French, sank off Bizerta. Cause, admission of water to the hull, destroyingreserve buoyancy and trim 1 
1907 Diving | Algérien, French, sank off Cherbourg. Cause, low freeboird and manner in which she was moored—stern - 


| line parting while bow was raised by falling tide until hatch was flooded } 
—- - — -_ - _ _ — \ 


{ 
the commander of a submarine is to place his vessel in a position to | approached by Robert Fulton about one hundred years ago with a 
ambush the enemy. Therefore a submarine able to run in a semi- | proprsition to build submarines for the defence of England, 
submerged condition under liquid fuel propulsion at a speed of — the rights from Fulton for £15,000, but he was not in 
7 knots, and with a radius of action of more than 200 miles, could | favour of building such craft, for the reason—so he is quoted— 
easily detect the approach of an enemy at a distance of 10 miles. | that if submarines were once adopted, England would cease to be 





354 


THE ENGINEER 


Aprit 5, 1907 








mistress of the seas. Fulton believed that the submarine would 
be one of the greatest factors in bringing about a universal peace 
between nations surrounded or protected by large coast lines. 

The submarine has been decried by some representatives to the 
Hague Tribunal on the ground that it is barbarous and unfair, and 
a method of fighting which is effective because it strikes below the 
belt—the armour belt. I do not think I am betraying any secrets 
when I state that the technical authorities of a great nation, after 
recent extensive experiments, have just become convinced that the 
submarine is to bring about a new era in naval construction, and, 
as the old wooden ship of the line has been displaced by the 
heavily armoured ironclad, so these greet Goliaths will, in turn, be 
displaced by the little Davids, which may approach entirely 
unseen and strike a death blow into the vitals of the surface 
monsters from a direction entirely unknown. 

Recent experiments have proved the practicablity of sending 
submarines of the non-diving ty unseen through narrow, 
tortuous passages right up to the docks of fortified basins while 
look-outs were being maintained. The submarine may carry mines 
and plant them right under the guns of the most powerful forts or 
ships. The latest method of applying the sighting instrument 
makes it possible to run the vessel below the surface so that not a 
ripple is seen, even in smooth water. The sighting instrument, 
without changing the level and depth of the boat, may be extended 
above the surface and quickly withdrawn for the purpo-e of taking 
an observation—-Fig. 7. This may be aecomplished in less than 
two seconds. It would probably not be necessary to expose the 





operated by hand is provided, the valve admitting compressed 
air to the cylinder. The spiral gears driving the valve shaft 
1un in oil, and the cross head and main bearings are oiled by 
splash lubrication. Suction producers require a variable 
amount of draught, and in this engine the fuel pump has 
ample capacity to supply the engine with fuel, whatever may 
be the condition of the draught. 


Electrical equipment for steel works.—The Indiana Steel 
Company, which is a subsidiary concern of the United States 
Steel Company, is building a steel works having an estimated 
capacity of 2,500,000 tons per year, and in connection with 
the works a new industrial ‘‘ model city’’ is being built. 
Nearly all the machinery will be operated by electricity, the 
current being generated by dynamos driven by very large gas 
engines utilising blast furnace gases. In the rail mill the 
induction motors will be of interest on account of their size 
and the special system of control, and this will be the first 
American rail mill to be operated by induction motors. 
There will be six three-phase reversible induction motors of 
2000 to 6000 horse-power for driving the roll trains, and 
having an overload capacity of 50 per cent. for one hour. 
On account of the severe overloads each motor will have a 
heavy fly-wheel, which, with the system of control, will store 
up energy when running normally and return it to the rolls 




















Fig. 7—USE OF 


Submarine running sufficiently deep so as not to show any surfs 
extended to take occasional observations and then quickly withdrawn. 


submergence of the submarine. 


sighting instrument more than once or twice, for a few seconds 
duration, while making a submerged attack. 

This new method of taking sights, to my mind, makes the 
submarine invincible. It is impossible to fire against things 
unseen. The result of the general adoption of the submarine will, 
undoubtedly, be, as Fulton predicted, a more universal peace. 
Where submarines exist it would be foolhardy to attempt to land 
an invading army by sea. No transport ships would dare approach 
a coast-line for the purpose of landing an army if submarine 
torpedo boats were known to be protecting the coast. The Hague 
Tribunal, instead of opposing submarines, should welcome them, as 
the first great battle where submarines are employed may possibly 
prove that the future of the mighty surface vessels is behind them. 

Pending this proof by trial under war-time conditions, nations 
will, of course, continue to provide ships according to their 
financial ability and naval policy, but the strong nation will do well 
to provide submarines along with its mighty fleets of heavily 
armoured and high-power surface fighting machines. Small 
ccuntries, with a number of these under-water destroyers, may, 
however, consider themselves reasonably safe from foreign 
invasion by sea. 
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Keepirg points and crossings free from snow —In the 
United States, especially in the northern section, where there 
is considerable srowfall, every winter causes trouble and 
anxiety at large railway stations and terminals owing to the 
necessity of keeping the points and crossings and interlocking 
work free from snow and in safe working condition, Usually 
gangs of men with salt and brooms are detailed for this 
purpose, but if a thaw or rain is followed by a freezing night, 
pickaxes may be required to loosen the ice around the working 
parts. Good drainage will reduce the trouble, but will not 
remove it. At two large terminals heating by gas jets and by 
hot oil circulation have been installed and with satisfactory 
results. The gas is piped between the sl_epers at the points, 
where 4in. burner pipes are fitted, each supplied with an 
automatic lighter which acts if the flame should be blown 
out. Over the burner is a reflector and over that is a shield 
covering the space between the sleepers. Tests made with 
the thermometer at 65 deg. Fah. showed a temperature of 
365 deg. under the covers with a consumption of 510 cubic 
feet of gas per hour for a double slip switch or scissors crossing 
having thirty sleeper spaces; this cost 23d. per hour, but 
such a temperature would only be required in very severe 
storms. While it requires considerable heat to melt packed 
snow and ice, it takes comparatively little to melt the snow 
as it falls and to prevent water from freezing. In the oil 
system, which may be installed at junctions where gas is not 
available, the oil is heated by apparatus in the signal cabin 
and circulated by pumps through 2in. pipes laid between the 
sleepers. Lhe temperature at the points is kept at about 
210 deg., and this plant has proved of great service at a very 
large passenger station and yard. 


A new gas engine.—The Buckeye gas engine is one of the 
latest designs of American internal combustion engines, and 
is adapted for both gas and liquid fuel, although intended 
specially for using suction producer gas. It is of the two- 
eycle, single-acting scavenging type, in sizes from 25 to 
500 horse-power, while for larger sizes it is proposed to build 
engines of the double-acting type on either the two-cycle or 


four-cycle system. There are two cylinders side by side, | 


driving a shaft with cranks set at 180deg., and cylinders 
worked from the cross head on each side serve for fuel pumps 
and air pumps for scavenging. The engine is well balanced, 
without counterweights, and runs very steadily.. The con- 
necting-rod is not connected to a wrist pin in the trunk 
piston; but the piston has a rod and crosshead as in 
steam engine practice. A water-cooled stuffing-box encloses 
the piston-rod, and projects inside the piston, which is thus 
made to serve as a fuel pump. The crosshead is a piston 
working in a closed chamber, and is utilised as the air 
pump, the space between the cross head and stuffing-box 
representing the air'cylinder. The air pressure for scaveng- 
ing is about 8lb. The quantity of air passing the air pumps 


is constant at all loads, but the quantity of air and gas | 


handled by the fuel pumps varies according to the load 
carried. There are two sets of igniters in each combustion 
chamber, and for starting the engine a balanced air valve 
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ace disturbance ; observing instrument (shown by dotted lines) being 


This is accomplished without affecting the trim or depth of 


during the period of overload. In the method of controlling 
these motors a master controller is used from which the main 
line oil switch can be opened or closed, the reversing switch 
thrown in either position, or the resistance cut in and out of 
the rotor circuit in successive steps by means of electrically- 
operated switches or contactors. The main line switch 
is a triple-pole single-throw electrically-operated oil switch, 
and the current passing through this is led through the re- 
versing switch, a double-pole double-throw electrically- 

| operated oil switch. Special precautions have been taken to 
ensure the automatic protection of the control system. It is 
impossible to operate the reversing switch unless the main 
line switch has been previously opened, and if the main line 
switch has been opened by the overload trip, it cannot be 
closed without first bringing the controller to the off position. 
A special arrangement is used to assist the fly-wheel in 
restoring energy to the motor. So-called ‘‘slip relays’’ are 
provided in which the actuating coil carries the current of 
the motor. Whenever the motors are subjected to overloads, 
the slip relays operate, cutting a small portion of the re- 
sistance into each phase of the rotor circuit, causing the 
motor to slow down gradually and the fly-wheel to give up a 
portion of its energy. When the load is taken off the motor 
the reverse operation takes place, and the motor speeds up, 
returning the energy to the fly-wheel. 


An American railway motor car.—American railways have 
not given much serious consideration to the motor carriage 
as a means of transportation, but a vehicle of this class has 
recently been built for experimental work. It resembles a 
long American passenger carriage, with a steam motor bogie 
at oneend. The bogie has horizontal cylinders driving the 

| front axle by means of spur gearing, and the wheels of the 
front and rear axles are_connected by coupling-rods. The 
boiler is of a safety water-tube type, carrying 250 1b. work- 
ing pressure, and oil fuel is used, being fed to five burners 
by air pressure. The feed-water is supplied by pumps, with 
an injector as an anxiliary. The gearing runs in an oil 

| bath. The carriage is 82ft. 6in. long over all, and the 

| bogies are 53ft. between centres. The total weight is 87 tons, 

| of which 57 tons are on the steam bogie. Two horizontal 

| cylinders, 1lin. by 13in., with piston valves, drive the gear- 
ing. The steam bogie has wheels 3ft. 6in. diameter, and 
a wheel base of 9ft. The boiler has 1215 square feet of heat- 
ing surface, and 434 square feet of grate surface. Two cylin- 
drical tanks under the body carry 1000 gallons of fuel oil and 
2000 gallons of water. The engine and boiler compartment 
is of steel construction throughout, and is 10ft. long; next 
to this is a 10ft. luggage compartment, then a 10ft. smoking 
room, and then the ordinary passenger compartment, 52ft. 
long. There is seating capacity for 62 passengers. The 
tractive power is 80801b , and the carriage can haul 205 tons 
on the level at 40 miles an hour, the engines making about 
400 revolutions per minute. 








CATALOGUES. 


JOHNSON AND PHILLIPS, Limited, Charlton Kent.—Cable List 
| No. 15. This list contains particulars and prices of non-association 
and Paterson’s fireproof cables and wires. 

Gro. RICHARDS AND Co., Limited,’Broadheath, Manchester.— 
Illustrated catalogue of machine tools, patternmaking machinery, 
air compressors, pulleys, and lines of shafting. 

ARMORDUCT MANUFACTURING ComPpaANy, Limited, Farringdon- 
avenue, London.—List L. H.753 contains particulars of several new 
electric tools, including a sensitive bench drill, hand and bench 
| grinders, and a special adapter. 

Carron Company, Carron, Stirlingshire.—The general castings 

catalogue issued by this company contains full particulars and illus- 
| trations of a remarkably wide range of castings from a flat-ircn to 
a drain trap. The bookis neatly produced. 

GEORGE GREEN AND Co., Keighley, Yorks.—The 1907 catalogue 
of foundry melting equipment and foundry accessories. The 
illustrations include views of the ‘‘ Economic ” cupola, ladles, sand 
sifters, mills, rattlers, fettling drums, and blowers. 

JoHN ABBoT AND Co., Limited, Park Works, Gateshead-on- 
Tyne.—A descriptioa of the works and productions of this firm 





forms the subject of a pamphlet. The chief productions 
anchors, hydraulic cranes, coal hoists, and pumping machinery, 

C, AND W. WALKER, Limited, Donnington, Newport, Sal.p, 
**Milbourne’s Patent Purifiers and Valves.” In this desivn of 
purifier external valves are not necessary, and the passage of the 
gas is controlled by valves embodied in the construction «f the 
purifiers. The purifiers are of the luteless type, the gas tight 
joint between the cover and purifier being made with an india. 
rubber pad. Another pamphlet deals with ‘* Valves for (jas. 
works,” 

GLENFIELD AND KENNEDY, Limited, Kilmarnock, N,}: —A4 
description of the various types of ‘‘Ashley”” pumps as used jp 
wells, bore-holes, and mines published in book form has now 
reached its third edition. From the descriptive matter it is clear 
that the Ashley pump has passed the experimental stage, and it is 
now made in sizes varying in diameter from 3in. to 23in., and in 
stroke from lft. 54in. to 4ft. Gin. The action and construction of 
the pump are clearly shown. 

PECKETT AND Sons, Atlas Locomotive Works, Bristol. —A bo. klet 
sent us by Messrs, Peckett gives a number of views of the ‘\rm’s 
works, and a few illustrations of the leading types of locomotives 
which are made therein. These are exclusively contined t the 
production of locomotives fér branch lines, for shunting and }:,u). 
ing operations at engineering works, collieries, quarries, gasw irks, 
and for contractors’ purposes ; in fact, locomotives of all type: ind 
to suit every purpose, All parts are made to standard gives 
and templets, every locomotive thus being interchangeable with 
all others of the same size and class. 

Snowpvon, Sons anpd Co,., Limited, Millwail.—Catalogue of 
‘* Heinz” accumulators for ignition, traction, carriage lighting, 
medical purposes, telegraphs and telephones. An illustratio:, is 
also given of a combined petrol engine aud dynamo for ‘direct 
lighting. This set consists of a petrol engine coupled direct by 
means of an elastic coupling to a semi-snclosed, shunt-wound 
dynamo, with drum-wound armature, carbon brushes, ring |\bri- 
cation, kc. The engines are designed to use petrol ; they have 
electric ignition, and are fitted with sensitive centrifugal governors, 
which, together with heavy crank dises and elastic coupling, 
ensures great steadiness in running, it being possible to run direct 
on lamps. 

Lupw. LogwE AND Co., Farringdon-road, Clerkenwell, London. 
—The 1907 general catalogue is a massive and well-bound book of 
nearly 300 pages. It has a copious index and is well printed and 
illustrated. Hitherto, we are informed, this firm has confined the 
contents of its catalogue to tools of its own manufacture. ‘This 
year, however, it has been decided to include the specialities of 
tirms for whom Ludw. Loewe and Co. act as agents. Since the 
catalogue went to press this firm has been appointed sole agents for 
the Conrad ball bearing plummer blocks, hangers, wall brackets, 
&e. It has also the sole agency for Messrs. de Fries et Cic., 
Diisseldorf, the makers of the Tindel-Albrecht crank shaft lathe, 
the de Fries automatic keyway cutting and slotting machines, and 
many other bigh-class tools. 

Ws. Simons AnD Co., Limited, Renfrew, Scotland.—This tirm 
has recently published an album of illustrations of the various types 
of vessels which have been constructed at its works on the Clyde. 
Although chiefly associated with the construction of dredgers, 


are 


; many other kinds of craft are in existence bearing the name of 


Simons as builders. In 1814 a frigate called the Contiance was 
built for the British Government. It was not till 1860 that special 
attention was given to marine dredgers, and in 1872 the first 
hopper dredger was turned out. Messrs. Simons are also the in 
ventors of stern well dredgers and the four-screw elevating deck 
ferry steamer. The above does not exhaust the list of types of 
dredgers. There are the suction pump hopper dredger, the com- 
bined bucket and pump dredger, and bucket-ladder rock 
dredgers. The book contains fifty-eight excellent plates illustrating 
the different types. 








ConTRrActs.—The Corporation of Bolton have placed a fourth 
repeat order with Triumph Stoker, Limited, to equip three 
more boilers with ‘‘ Triumph ” Stokers.—The Stirling Boiler Com- 
pany, Limited, has received an order for two boilers, superheaters, 
and chain grate stokers from the Urban District Council of 
Handsworth ; for two boilers, superheaters, and chain grate 
stokers for the Sheffield Corporation Tramways; and for one 
boiler, superheater, and chain grate stoker for the Copenhagen 
Electric Tramways Company. 

A NEW PREPARATION FOR COATING PULLEYS.—We have recently 
had brought to our notice a patented composition which, when 
applied to the surface of pulleys, prevents, it is claimed, belts from 
slipping. The material resembles an artificial stone. It has 
good adhesive qualities, and is stated to be of a non-injurious 
character, and also not to be affected by wet or grease. Some 
experiments which were carried out by the makers upon two wheels 
of exactly the same diameter, one being coated with this material 
and the other being plain steel, showed, we are told, thatthe adhesion 
of a leather belt was 38 per cent. on the former as compared with 
18 per cent. on the latter. The use of oil, &c., to keep the belt in 
a soft and good condition can be continued, but greases, resin, Xc., 
need not be resorted to. We are informed that one coating of the 
composition lasts from five to seven years, The material has been 
in nse for some time abroad, and has, according to testimonials we 
have seen, given good results. We have carzied out some short 
trials with the composition applied to a sinall V-shaped pulley 
running at a high speed, and the results obtained were quite satis- 
factory so far as they went, but, unfortunately, they were not of 
very long duration. Therefore, as to the lasting properties of the 
composition we aie unable to speak from experience. The :aterial 
is supplied in this country by the Anti-Gliding ——" Com- 
pany, of 11, Manor Court-road, Hanwell, London, 


INSTITUTE OF MARINE ENGINEERS.—‘‘ What is Electricity ’” 
The lecture by Mr. A. E. Battle on this subject at the Institute of 
Marine Engineers on Monday, March 25th, was almost entirely of 
an experimental nature. ‘The lecturer gave a brief historical 
review of the various theories connected with electrical phenomena. 
Modern text books, he said, maintained that electricity wasa form 
of energy, but of recent years our scientists were coming to the 
conclusion that the old philosophers were not so far wrong, and 
before a generation has passed it would probably be discovered 
that electricity was a substance, possibly of a fluid nature, that 
permeates all space. The idea put forward by Sir Oliver Lodge 
was that electricity is an incompressible fluid, that it is everywhere, 
and that it is the transference of this fluid from one place tv 
another that causes an electric flow. The difficult question of 
determining that it is incompressible was arrived at by observing 
the phenomena connected with the storing of electricity under 
tension in an ordinary Leyden jar. .he electrolysis of water wa: 
then conducted by Mr. Battle, who explained the attraction and 
repulsion principle in the separation of the electrified atoms by 
means of the platinum electrodes resolving the water into the 
component gases, oxygen and hydrogen. He then conducted a 
series of experiments with the Wimshurst machine, including the 
dispelling of smoke, which suggested enormous possibilities in the 
way of dispersing fogs. By passing the electric current throug) 
a vacuum tube the lecturer demonstrated that it was capable of 
being deflected by an ordinary magnet, and by a similar experi 
ment he showed the stratification phenomenon. He commented 0! 
the oscillatory nature of frictional electricity. and explained th: 
principle of the Tesla and the induction coil, t .. ‘unction of which, 
he said, was to convert low-pressure into high-pressure electricity. 
He conducted various experiments illustrating the conversion 
of heat into electricity, and gave a practical demonstration of 
the working of wireless telegraphy. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 


(From our own Correspondent.) 


A Hopeful Tone. 

BUSINESS is characterised by a more hopeful tone. The 
wheels of trade are beginning slowly to revolve again after the 
Waster holidays. Consumers are getting short of supplies, and as 
the tendency of ironworkers’ wages and of miners’ wages, both in 
in upward direction, showed them that they cannot expect further 
concessions, they are more disposed to do business than has of late 
been the case, and a satisfactory time is looked forward to on 
Thursday next, the 11th inst., when the Midland Iron Trade 
juarterly meeting will be held. 


Pig Iron Busy. 

The blast furnaces are still making good outputs of pig 
iron, alike of forge and foundry sorts. The inquiry for foundry 
descriptions for engineering purposes is strengthening. Northarop- 
ton pig iron is quoted 57s. to 58s., and Derbyshire 58s. to 60s., 
whilst North Staffordshire sorts are 59s, to 61s. Some of the pro 
ducers have been busy throughout the quarter. South Stafford- 
shire cinder forge pig iron is 55s. to 56s.; part-mine, 57s. 6d. to 
60s.; best all-mine, 85s, to 90s.; and cold blast, 115s. 


Manufactured Iron Steady. 

Best iron for engineering purposes is in good demand, and 
the marked bar houses find no difficulty in keeping up their quota- 
tion at £9, with Earl Dudley’s R.W.R.O. brand at £9 12s. 6d., and 
second grade sorts £8. Unmarked bars are quoted £7 to £7 10s. 
according to quality, and merchants find that customers are order- 
ing more freely. ‘The foreign demand is keeping up well. Plain 
sheets are in fairly good call at £8 17s. 6d. to £9 for doubles. 
Galvanised corrugated sheets are being ordered satisfactorily for 
the Argentine Republic and for Australia and India as well as for 
South Africa, the quotation being maintained at £13 15s. f.o.b. 
Liverpool for 24 gauge. 


Steel Well Booked. 

Sellers of structural steel occupy a strong position, for 
they are well booked, and in some cases are unable to promise quick 
deliveries. Angles are £7 5s. to £7 10s.; girder plates, £8 to 
£8 5s.; and joists, £7 5s. to £7 7s. 6d. It is said that orders for 
sections have recently been sent to Scotland owing to Midland 
makers being too much engaged to fill them within the required 
time. Boiler steel is in good inquiry, the boiler makers being well 
off for work and needing material. Boiler plates are «uoted 
£9 2s, 6d. to £9 5s, 


Ironworkers’ Wages Advanced. 
The general iron trade position has this week been 


strengthened by an increase in ironworkers’ wages. In accord- 
ance with the sliding scale arrangement of the Midland Iron and 
Steel Wages Board, the figures for the two months ending 
February 28th have carried an advance of 3d. per ton on puddling, 
making the new rate 9s. 3d. per ton, and 24 per cent. on all other 
mill and forge wages from Monday, April Sth, to Saturday, June 
Ist. The announcement is signed by Mr. Daniel Jones and Mr. 
William Ancott, the secretaries to the Board. The Board’s 
accountants— Messrs. Benjamin Smith, Son and Wilkie, of Wolver- 


hampton—report that they have received the returns of sales 
made by the seventeen selected firms for the months of January 
and February, and have verified the same with their books. They 
certify the average net selling price’ to have been £7 2s. 8-86d. 
per ton. They append a statement of the different classes of iron 
sold, and the average net selling price of each, together with the 
quantities produced ; and also a tavle giving the figures for the 
previous two months. 


Increased Output and Better Selling Prices. 

The new return must be considered a very satisfactory 
one for the employers as well as for the operators, showing, as it 
does, an enlarged output and higher selling prices. The engineer- 
ing, tube, and other trades have evidently been increasingly good 
customers for iron and steel of late. From the statistics referred 
to it is deducible that, compared with the previous bi-monthly 
return (for November and December, 1906), the new average net 
selling price is an increase of 3s. 11-05d. The sales amount to 
40,394, or an increase of 2429 tons. 
to 26,544 tons, or over 65 per cent. of the total ; of hoops, strip, 





cargees arriving at the docks are eagerly snapped up, and in 
many cases consuiners have to be content with substitutes, 
Hematite iron fairly steady. 


Steel. 
Notwithstanding a strong demand, there are reports that 
supplies are coming from France in this department; it seems hard 
to believe, however, in face of continental inquiry. 


Copper. 
Manufacture has suffered a relapse since our last, and 
inquiry is on the quiet side. 


Quotations. 

Pig iron: Lincolnshire No, 3 foundry, 62s.; Stafford- 
shire, 62s. to 63s.; Derbyshire, 61s, to61s. 6d.; Middlesbrough open 
brands, 63s.4d Scotch: Gartsherrie, 72s. 9d. to73s.; Glengarnock, 
prompt, 73s.; Eglinton, 69s, 6d.; Dalmellington, 69s. to 69s. 6d., 
delivered Manchester. West Coast hematite, 73s.; East Coast 
ditto, 77s., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
70s. 6d. to 70s 9d.; Glengarnock, prompt, 70s. 9d.; Eglinton, 
67s. 3d.; Dalmellington, 66s. Yd. to 67s. 3d. Delivered Preston : 
Gartsherrie, 71s. 9d. to 72s.; Glengarnock, prompt, 72s.; Eglinton, 
68s. 6d.; Dalmellington, 68s. to 68s, 6d. Finished iron: Bars, 
£7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8; 
hoops, £8 2s, 6d.; boiler plates, official, 292s. 6d.; plates for tank, 
girder, and bridge work, £7 15s, to £8; English billets, £6 15s. 
to £7 ; sheets, £8 17s. 6d. Copper: Sheets, small lots, 14d. per 
lb.; in quantity, £118; tough ingot copper, £112 10s.; best 
selected, £112 to £113 10s. per ton; seamless copper tubes, 14}d. 
to 144d.; brazed ditto, 134d. to 13¥d.; seamless brass tubes, 11d. 
to 1l4d.; brazed ditto, 114d. to 1]#d.; brass wire, 10}d.; rolled 
brass, 10d.; brass screwing rods, 10d. to 10}d. perlb. Sheetlead 
unchanged at £22 15s. per ton. Tin ingots, English, £191 to £192 
per ton. 


BARROW-IN-FURNESS, April 3rd. 
Hematites. 

There has not been much new business in the hematite 
iron trade during the week, as the holiday season has been 
very largely taken advantage of, and there has not yet been any 
very marked revival from the position of depression which pre- 
vailed a few weeks ago, consequent on the lowering of warrant 
values. Makers still quote 78s. 6d. net f.o.b. for mixed Bessemer 
numbers, and warrant sellers are at about 71s. 6d. net cash, buyers 
dd. less. There is thus 7s. between makers’ prices and warrant 
quotations, ‘here is never much healthy business when there is 
such a divergence in values, but makers feel justified in keeping up 
prices in view of the fact that they are so well sold forward, and 
know of new business when they are in a position to accept it. 
Buyers are waiting in many cases before placing their orders, as 
there is very little warrant iron to sell, and consumers are not 
always ready to buy warrant iron. They prefer to deal with 
makers who have good brands to dispose of. Stocks of iron stand 
as last week at 64,541 tons, and the stocks held by makers show 
no increase on the 10,000 tons they have held for some time. 
There are thirty-six furnaces in blast, some of which are producing 
special classes of hematite, for which the demand is very well 
maintained. A good record of sales of spiegeleisen and of ferro- 
manganese is to hand. Some large business is being done in scrap 
iron, which is fetching good prices, The iron ore trade is busy, and 
there is a large demand for good sorts. Prices range for ordinary 
ores from 18s, to 22s. net at mines. 


Steel. 

A fairly good trade is being done in steel, but, unfor- 
tunately, makers cannot keep their plate mills in full employ, 
although they hold many orders, as they are waiting in some 
cases for specifications. Heavy plates are quoted at £7 10s. per 
ton net cash, and boiler plates are at £8 10s. The Bessemer 
department is well employed, and when the mills are not on rails 
they are producing tin bars and billets. Rail orders are, however, 
very well held, although the immediate demand is quiet. Heavy 


| Sections are at about £6 15s, net f.o.b. There is not much doing 


The sales of bars amounted | 


and miscellaneous, 10,777 tons, or over 26 per cent.; plates | 


and sheets, 2143 tons, or more than 5 per cent.; and angles and 
tees, 930 tons, or morethan 2 percent. I may point out that the 


| with the new orders recently booked at Barrow. 
busier, and there is more life in the marine shops. 


figures mean that the sales of the seventeen firms for the two | 


months 
£21,000 better than in the two months preceding. It will be seen, 
therefore, that the business transacted has been of considerable 
proportions, 


Combination in the Tube Trade. 

A new combination has been effected among eleven firms 
which are makers of close-joint iron and steel tubes such as are 
mainly used in the bedstead and fender trades. These firms have 
sent out a joint cirenlar dated March 27th to buyers of such tubes, 
offering a deferred rebate of 10s. per ton upon all close-joint iron 
and steel tubes purchased exclusively from them on and from 
April 2nd, 1907, until further notice, subject to certain conditions. 
A statement of claim for the rebate must be made within two 
months from the date of delivery of the goods. The claim is 
liable to be verified by investigation or by a certificate of some 
firm of chartered accountants, All claims will be paid six months 
after their admission, provided they have notin the meantime been 
voided by a violation of the conditions. 


The Engineering Trades. 
The engineering trades continue for the most part well 


have amounted in value to about £287,000, or some | 





in merchant steel, and the mills are not half employed. There is 
briskness in the steel foundry department, and a fairly good trade 
is looked forin this branch, Chilled iron castings are in very good 
demand, 


Shipbuilding and Engineering. 

No new orders are reported in the shipbuilding depart- 
ment, but there is a growth of activity in this branch in connection 
Engineers are 
The gun- 
mounting department is well off for orders, and there is every 
prospect that this activity will continue for some time to come. 


Shipping and Coal. 

The shipping trade remains well employed, as much of 
the iron and steel produced is for foreign and continental con- 
sumption. Coal isa little easier in price. Coke is also cheaper 
to buy. 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 


The Easter Holidays. 
RARELY in the memory of ‘the oldest inhabitant” has 


| there been so remarkable an Eastertide in respect of cloudless 


skies and continuous sunshine. Local showers, with some 
thunder, were experienced on Tuesday, but the change did not 


| prevail for any length of time, although Wednesday was consider- 


engaged, with satisfactory prospects. The trade improvement | 


which began in the engineering and iron and steel industries about 


two years ago, and which recently suffered a partial relapse, | 


appears to be going forward again once more. The past quarter 
has been, on the whole, satisfactory, and the outlook for the new 
quarter is more reassuring. ‘ 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, April 3rd, 
Lancashire on Holiday Bent. 

SINCE our last report Lancashire has been given up to Easter 
revelries, for such they were, under the influence of the tine sunny 
weather of the past few days. Works have been closed down, 
and at the time of writing business has only just commenced in 
earnest. 


Pig Iron. 

So far as pig iron is concerned, there is practically 
nothing new to report. Agents and merchants, of course, state 
a quiet inquiry. The Lincolnshire Association has not, so far as 
can be ascertained, made any change in quotations, although 
merchants are offering delivered here at under official rates. A 
noteworthy feature is a scarcity of Glengarnock; any small 


ably cooler, with the skies promising rain, which fell later in the 
day. The workmen enjoyed their holidays to the full, greater 
numbers travelling to the seaside and other health resorts than at 
any Easter for many years. The workers generally, having had 


| good employment during the year, had adequate funds for 


pleasure-making, and were not disposed to curtail their holidays. 
In the case of departments with pressing orders, work was 
re-commenced on Wednesday, but, generally, advantage has been 
taken of the opportunity afforded for repairs and other like pur- 
poses. 


House Coal Easier. 

Although no official advices, so far as we have observed, 
have gone out respecting reduced prices, house coal is to be had 
on easier terms. The delay in making formal iniimations of 
revised price lists is no doubt due to the holidays. Orders for 
house coal given before the 3lst of March will, of course, be 
executed at the old rates. At present business in all directions is 
very slight, and there will be no renewal of activity until the 
holiday season is done with. In several instances merchants made 
a concession of 6d. per ton towards the end of last month, and in 
these cases a further 6d. per ton will be granted, making the ls. 
per ton now to be generally conceded by the colliery owners. The 
exceptionally fine weather has made reductions in domestic fuel 
general all round. 


Stean and Gas Coal. 


The export season, as a rule, opens in the middle of 
April, and extends to the middle of October. For the coming 
season the prospects are regarded as exceptionally good. A very 





considerable quantity of coal is already at the ports awaiting siip- 
ment. Prices for export run as high as 12s, 6d. per ton for steam 
coal, That price shows an advance of 3s, per ton over last season’s 
rates. The figure, however, is rather exceptional, and for special 
brands the average forsteam coal bought in the open market is 
about 11s. to 11s. 6d. per ton. Foreign markets continue to take 
ever-increasing weights, the exports from Hull for the week ended 
26th March having been 49,161 tons, as compared with 34,583 tons 
for the corresponding week of last year. The largest quantity 
went to Bremen, which received 4624 tons. Of the 20,057 tons 
sent from Grimsby for the week ended March 28th, Rotterdam 
took 2655 tons, and Hainburg 2587 tons. Further inquiries for gas 
coal have been received frm several leading gas companies, which 
have already placed part of their requirements in South Yorkshire 
and Derbyshire. Nothing new is rep.rted regarding railway 
contracts. 


Manufacturing Fuel, Coke, &c. 

Contracts for manufacturing fuel are now exciting 
considerable interest. Owing to the high prices ruling at tte close 
of last year, many manufacturers restricted their requirements to 
three months, in the hope that rates would ease off. That hope 
has not been realised, for rates are quite as high to-day, and the 
tendency is still upward. The recent quotations—trom 5s. to 
5s. 6d. per ton at the pits—are maintained for good samples of 
slack and smudge. Coking fuel is 7s. per ton at the pits. Coke 
prices are again firmer, the slight re apse noted a week or two ago 
having been stemmed. Best washed smelting coke firm at 16s. to 
17s. per ton ; unwashed, 14s. to 15s. per ton. Steel melting coke 
for crucible steel purposes, 27s. to 28s. per ton. 


The Railways and the Holidays. 

In the coalfield the Easter holidays usually extend over 
Monday, Tuesday, and Wednesday. At several pits work was 
resumed on Wednesday, but the majority does not recommence 
operations until the Thursday. The holidays gave a seasonable 
opportunity to the railway companies to clear various blocks that 
had accumulated. In this work they have shown great energy, 
although in several directions their exertions must have been 
somewhat interfered with by the remarkably heavy passenger 
traffic. The companies, however, have been working very hard, 
and the return of the wagons and other circumstances indicate 
that there is relief being given, but the whole effect of what has 
been dune by the railway staffs will not be known until the 
collieries get into full work again. 


Iron and Steel. 

No change to report in the iron market or the steel indus- 
tries. All the quotations for hematites. West and East Coast, for 
Lincolnshire and Derbyshire irons, as . ‘ll as for bars and sheets, 
remain as given last week. There has been practically no local 
business in the way of buying in the iron market so far this week. 


Cammell, Laird and Co., Limited. 

At the annual meeting of the shareholders of this com- 
pany, held at Sheffield on the 27th ult., Mr. J. M. Laird, chair- 
man of the directors, presided. In moving the resolution for the 
adoption of the report and balance-sheet, Mr. Lai:d said the 
report showed a better return on the company’s capital, aud he 
reminded those who might have doubted the wisdom of the policy 
of expansion and modernising of the various works started in 
recent years, that it was largely due to this new and vigorous 
policy that they had been able to earn these profits and consoli- 
date their position. The business as formerly carried on could 
not have earned proportionately under the present conditions of 
competition. The chairman, after dealing with other matters, 
went on to say that the directors had under consideration the con- 
struction of additional works, provided they could find a site 
which would fulfil all their requirements. Negotiations fora site 
at Swansea had so far not resulted in a settlement. A colliery in 
the neighbourhood, had beeu acquired as a going concern, and 
certain land purchased which would be of great advantage if 
satisfactory terms were arrived at regarding the site, and in any 
case they should prove valuable adjuncts to the properties of the 
company. Inconclusion, the chairman said that the profit earned 
this year might be thought by some to justify a higher rate of 
dividend, but, continuing the policy of the board, the directors 
had decided to recommend them to retain the mcney in the 
business, believing it to be a great source of strength to do so, 
especially in times which, owing to the state of the Jabour and 
money markets, were anxious ones for those responsible for a large 
and growing business such as theirs, although they looked to the 
future with considerable confidence. Mr. A. G. Longden, 
managing director, seconded the resolution, which was carried 
unanimously. 


John Brown and Co., Limited. 

It is announced that Messrs. John Brown and Co., Limited, 
Sheffield and Clydebank, have booked an order for a turbine 
steamer for the Great Eastern Railway Company to replace the 
steamer Berlin, wrecked on the Hook of Holland. 


Tramway Traffic. 

The extraordinary traffic on the Sheffield Corporation 
tramway routes during Easter holidays deserves to be noted. 
From Good Friday to Easter Monday, both inclusive, the rece:pts 
amounted to £4115 16s. 44d., a sum which compares with 
£3715 10s. 84d. for the corresponding four-days of 1906. The 
takings on Saturday were £1304 3s., and on Monday £1392 14s. 83d. 
Both days constitute ‘‘records” in the experience of the city 
tramways. The total receipts for the quarter just concluded were 
£68,371 18s. 94d., or £4556 in excess of the amount taken during 
the opening quarter of last year, and £9810 more than for the 
corresponding period of 1905. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Outlook. 

TRADE in almost all branches of tke iron and allied 
industries is sound and satisfactory, and there has been a decided 
change for the better since last week in the tone of the pig iron 
business. It is now cheerful and hopeful, and both makers and 
consumers are taking a much more sanguine view of the situation 
than has been the case for several weeks past. Buyers who 
have been holding back are now more ready to purchase for 
forward delivery, and altogether more confidence is mani- 
fested than has been known recently. The spring trade is now 
in full swing, and shipments are going on at a brisker rate than 
was ever before recorded, while there is a record drain upon the 
stock of Cleveland pig iron in Connal’s public stores. What has 
also strengthened the position is the fact that the warrant market 
has become fairly settled, and is free from the wild fluctuations 
in prices that had to be chronicled for the greater part of the last 
quarter. Holders of warrants are not so eager to part with them, 
as they are once more of the opinion that prices are likely to 
move in favour of the sellers, and that the persistent drop in 
quotations for Cleveland pig iron has ceased. 


Cleveland Pig Iron. 

A very satisfactory feature in connection with the Cleve- 
land pig iron trade, and one that has had much influence in 
bringing about the change for the better, is that American 
consumers have bought more Cleveland pig iron. This feature 
has the more effect because it had got to be believed that the 
American demand for European iron had become satisfied, and 
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that Cleveland had seen the last of the American buying, and all 
that our ironmasters and merchants would be called upon to do 
would be to execute the contracts they had secured. But more 
American orders for both Scotch and Cleveland iron have been 
booked within the last few days, and it is said that one of the 
leading London firms which deals largely with America has been 
buying pretty freely. Continental d are increasing, and 
altogether the prospects are encouraging again. Cleveland war- 
rants have fluctuated about 53s. 8d. 4 No. 3 Cleveland pig 
iron has been about 54s. 6d. for early f.o.b. delivery, and makers 
have very little available for sale for delivery during the current 
quarter. No. 1 is at 58s. 6d., No. 4 foundry at 53s. 9d., and No. 4 
forge at 58s. 3d., but the supply of all qualities, except No. 3, is 
short, and even of No. 3 the stock is in Connal’s public stores, 
No. 1 probably was never so scarce as it is at present, and that is 
the reason why it is so much dearer than No. 3, 


Hematite Pig Iron. 

The position of the producers of East Coast hematite pig 
iron is very good, and they will not reduce the comparatively high 
quotations that have ruled for some time. Mixed numbersare not 
below 77s. per ton, and even at that there is not a great deal to be 
obtained. Rubio ore is at 22s. per ton c.i.f. Tees. Imports have 
been very heavy this week; in fact, on Tuesday no less than 
32,000 tons of foreign ore came into the Tees, the average daily 
import being about 5000 tons. The bulk of this ore was from the 
North of Spain. 


Stock of Pig Iron. 

Evidence of the extraordinary activity in trade is afforded 
by the heavy withdrawals of Cleveland pig iron from Connal’s 
stores, the makers finding it impossible to satisfy the pressing 
demands made. Never was there such a large decrease in the 
stock in the public stores reported as that of March—it was 
37,257 tons, and of this close upon 20,000 tons was reported in the 
last five days. In February the decrease was 16,243 tons, and in 
January 26,835 tons, while during the last twelve months the 
stock with Connal’s has been depleted to the extent of 269,216 
tons, and since March 5th, 1906, when the maximum stock— 
750,095 tons—was attained, the decrease has been about 292,000 
tons, the quantity held at the close of March being 457,819 tons, 
of which 440,469 tons were of No. 3 quality Cleveland pig iron, 
decrease for March, 34,371 tons; 14,880 tons iron deliverable as 
standard, decrease 6500 tons ; and 2500 tons iron not deliverable as 
standard, increase 2500 tons. Last quarter the stock of Cleveland 
pig iron in Connal’s declined 80,335 tons. 





Cleveland’s Pig Iron Exports. 

The March exports of pig iron from the Cleveland district 
surprised most traders, for they turned out to be the largest not 
only of any March on record but also of any month on record, and 
this in spite of the holiday and the extra number of Sundays. 
The quantity was 146,978 tons, and the best previous return was 
144,741 tons in November last ; the previous best was thus ex- 
ceeded by 2237 tons, or about 14 per cent. The average of March 
over the last ten years has been {08,700 tons, so that last month 
exceeded the average by 38,278 tons, or 354 per cent. Some idea 
of the extraordinary activity now in progress in the Cleveland iron 
trade may be obtained when it is stated that for between two and 
three years prior to March last year the pig iron export never in 
any one month reached 100, tons, whereas since then it has 
never fallen below the century of thousands, and in seven of the 
thirteen months the export has exceeded 140,000 tons. Above 25 
per cent. more was exported thanin March last year, and 85 per 
cent. more than in March, 1905. The large increase is due to the 
extraordinary d ds of Germany, the United States, and Scot- 
land. To Germany, 46,124 tons were sent; to the United States, 
21,858 tons ; and to Scotland, 41,710 tons. The United States 
have had 160,000 tons of pig iron from this district during the last 
six months. 


Three Months’ Exports. 

Cleveland, during the first quarter of the year, has 
exported 404,870 tons of pig iron, and the nearest approach to that 
in any first quarter was in 1903, with 295,938 tons, the previous 
best, being thus exceeded by 37 per cent. In the first quarter of 
1905, when the present revival of trade was just commencing, only 
194,548 tons were shipped. Germany has had 77,471 tons in the 
three months; the Bhited States, 88,134 tons; and Scotland, 
104,608 tons, 


Manufactured Iron and Steel. 


The holidays have this week interfered with the output, 
practically all the works being off on Monday and Tuesday. e 
prospects are very favourable, and itis pretty well assured that 
deliveries will be brisk all this year. The most activity is in the 
rai] trade, and of rails and railway materials there are very large 
shipments to India, Japan, and South America, while Japan and 
Denmark are taking a good deal of shipbuilding material. Alto- 
gether, Middlesbrough has shipped during the first quarter of the 
year 124,190 tons of manufactured iron and steel, against 
122,310 tons in the corresponding period of last year. Of this 
quantity, 86,092 tons were steel, and 38,098 tons manufactured 
iron. The quotation for heavy steel rails is £6 15s. net f.o.b. For 
steel ro plates not less than £7 10s., less 24 per cent., will be 
accepted, as no maker is badly off for orders. Bteel ship angles 
are at £7 2s, 6d., less 24 per cent. f.o.t. Common iron bars are at 
£8, less 24 per cent. f.o.t. 


Coal and Coke. 

Demand shows further improvement, especially for steam 
coal of all qualities, but the production has been curtailed this 
week on account of the holidays. Best steam coal is firm at 15s. 
f.o.b., and small steam has risen to 10s., which is much more than 
it ever attained while the export tax was being levied. For gas 
coals there are comparatively few new orders, but this is not the 
time of the year when gas companies buy freely, and as the 
contracts take up almost all that the collieries can supply, there is 
very little available for sale in the open market just now, and the 
price of best qualities is maintained at 13s. f.o.b., with seconds at 
12s. Sd. For coking coal 18s. per ton is being quoted. Medium 
furnace coke is now generally offered at 20s. 6d. per ton delivered 
at Middlesbrough, but pig iron makers are not very ready to pay 
such a figure, especially as they believe that the prices will move 
more in their favour, and the foreigners are not so keen to buy as 
they were in the first two months of the year. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 


At the close of the first quarter of the year, the condition 
of trade is found, on the whole, encouraging. Where statistics are 
available they generally indicate that the volume of business has not 
only been maintained, but has in several important departments 
registered considerable additional expansion. This is so with 
regard to the iron and coal trades, where shipping business shows 
a considerable increase on that of the corresponding three months 
of last year. At the moment, however, the fresh business coming 
to hand in various branches of trades does not appear sufficient 
fuliy to replace that which is being finished, so that we have no 
absolute guarantee that trade will continue at the same level of 
prosperity that has marked the first quarter of the year. Still, 
there seems no reason for undue apprehension. Work in hand is 
generally of substantial amount, and it is not at all impossible that 
there may be fresh developments as time passes, 





The Pig Iron Warrant Market. 

Before the market closed on Thursday of last week for the 
holidays there was some recovery in prices from the depression 
caused by the stock market weakness. Cleveland warrants were 
down on 26th March to 52s, 10d., and they closed on the 28th at 
58s. 44d. When the market reopened on Tuesday a considerable 
business was done in Cleveland warrants at 53s. 94d. to 53s. 104d. 
cash, at 54s. 1d. to 54s, 2d. one month, and 54s. 9d. to 54s, 10d. 
for delivery in three months. A considerable quantity of iron has 
changed hands, and the feeling is altogether steadier and more 
satisfactory than it was last week. Home consumers are taking a 
fair quantity of iron, and the inquiries from America and the Con- 
— indicate that a fair additional shipping business may be 

one, 


Makers’ Special Brands. 

The Scotch pig iron makers have good orders in the 
course of execution. There are 90 furnaces in blast, compared 
with 89 at this time last year, and of the total 42 are making 
ordinary, 42 hematite, and six basic iron. Some brands are 6d. to 
ls, per ton lower, but makers’ prices are generally much higher 
proportionately than warrants. G.M.B., No. 1, is quoted at 
Glasgow, 67s.; No. 3, 63s.; Govan and Monkland, Nos. 1, 67s. 6d.; 
Nos. 3, 65s.; Carnbroe, No. 1, 73s.; No. 3, 67s. 6d.; Clyde, No. 1, 
73s. 6d.; No. 3, 68s. 6d.; Gartsherrie, No. 1, 74s.; No. 3, 69s.; 
Calder, No. 1, 74s. 6d. No. 3, 69s. 6d. Summerlee, No. 1, 76s. 6d.; 
No, 3, 70s. 6d.; Langloan, No. 1, 77s.; No. 3, 71s.; Coltness, No.1, 
86s.; No. 3, 71s.; Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 
69s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 68s. 6d.; No. 3, 
65s. 6d.; Dalmellington, at Ayr, No. 1, 70s.; No. 3, 65s.; Shotts, 
at Leith, No. 1, 75s.; No. 3, 70s.; Carron, at Grangemouth, No. 1, 
77s.; No. 3, 70s. per ton. 


Finished Iron and Steel. / 

The market for finished iron and steel has been quiet 
this week. Makers have, as a rule, good orders in hand, sufficient 
to keep their works going full time. The steel trade has recently 
obtained good orders for structural material from abroad, and this 
will help to make up for the scarcity of new business in shipbuild- 
ing material. 


Exports and Imports of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 9923 tons, being 5691 more than in the corre- 
sponding week. During the three months the shipments have 
been 109,264 tons, showing an increase of 41,318 tons over the 
quantity despatched in the first quarter of last year. The past 
week’s arrivals of Cleveland pig iron at Grangemouth reached 
15,796 tons, being 5466 more is in the same week of 1906. 
During the past three months the imports of Cleveland pigs have 
amounted to 132,280 tons, showing an increase of 13,230 tons over 
the quantity received in the first quarter of last year. 


The Coal Trade. 

There has been a quieter feeling in the household branch 
of the coal trade, in consequence of the mild weather, but other- 
wise the tone of the market is well maintained. On the East Coast 
it has been found difficult in some instances adequately to meet the 
shipping demand. The past week’s coal shipments at the Scottish 
ports amounted to 295,262 tons, being 42,603 tons more than in the 
preceding week, and 24,312 tons over the quantity despatched in 
the same week of 1906. The aggregate coal shipments in the past 
three months are 3,157,345 tons, showing an increase of 178,244 
tons over total for the first quarter of last year. There is prac- 
tically no change this week in coal prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade of the Ports. 

THERE was considerable pressure at the various local 
docks last week, and I have heard of one or two instances where 
owners had to send their boats to other ports in order to get away 
before the holidays. According to Customs’ returns the a 
of coal shipped foreign from the South Wales ports for the wee 
ending March 29th amounted to 492,992 tons, an increase over the 
corresponding week of last year of some 37,000 tons. Taking the 
ports individually, Cardiff shipped 390,362 tons coal, 2100 tons 
coke, and 17,200 tons patent fuel; the River Plate took nine 
cargoes of coal, 36,000 tons; Alexandria five cargoes, totalling 
26,000 tons. As regards fuel, Pola took 4800 tons, and Vera Cruz 
5200 tons. Newport shipped 61,959 tons coal, 500 tons coke, and 
100 tons fuel; Fiume taking two cargoes of coal, or nearly 5340 
tons, and Algiers two cargoes, 5500 tons. Swansea was not so 
busy, only shipping 33,442 tons coal, 100 tons coke and 5100 tons 
fuel, Rouen tens principal customers with five cargoes, 7200 
tons. Port Talbot shipped 7229 tons coal, and about 5000 tons 
patent fuel. 


Latest Prices: Cardiff Coal Market. 

On ’Change this week the holiday influence was very 
apparent. The colliershad not resumed work, but if wet, Wed- 
nesday and Thursday will see a general return. A member states 
that business has been upset a great deal by the holidays, but that 
the outlook was bright, and, as regards prices, fair. Collieries are 
holding out for their quotations. The latest issue was as follows : 
Best Cardiff large steam, 17s. 6d. to 18s.; seconds, 16s. 6d. to 
17s.; ordinary, 16s. to 16s. 3d.; drys, ordinary, 16s. 3d. to 
16s. 6d. Best Monmouthshire black vein, 16s. 3d. to 16s. 6d. 
Western valley, 16s. to 16s. 3d. Eastern valley, 15s. to 15s. 6d. 
Best house coal, 20s. to 20s. 3d.; seconds, 16s. to 18s.; No. 3 
Rhondda, 19s. 6d. to 20s.; through, 15s. 6d. to 16s.; smalls, 13s, 
to 13s. 6d.; No. 2 Rhondda, 14s, 3d. to 14s, 9d.; through, lls. to 
lls. 6d.; small, 9s. 9d. to 10s. 3d.; best washed nuts, 15s. to 
15s. 6d.; seconds, 14s, to 14s. 3d.; peas, 13s. 3d. to 13s. 6d.; 
seconds, 12s. 6d. to 13s,; best small steam coal, 11s. 9d, to 12s. 3d.; 
seconds, lls. tolls, 6d.; inferior, with drys, 9s. 6d. to 10s. 6d. 


Patent Fuel, Coke, and Pitwood. 
Some of the ports, notably Port Talbot, are making headway 

in patent fuel. Cardiff quotes 15s. 6d. to 16s., Swansea 16s. Coke 
remains :—Foundry at Cardiff touches 26s. to 28s, for ordinary ; 
special, 30s. to 3ls.; furnace qualities, 20s. 6d. to 22s, 6d. Pit- 
wood has been slack up to a few days ago, ana is now coming in 
freely. Merchants have been banking stocks rather than disposing 
at the low rates prevailing. Prices are now looking up, and mid- 
week were about 19s. ex ship, but may be ex ted to go better. 
Last week’s imports were low, only about 10, 


Anthracite Trade. 

Business this week is normal, and quotations generally 
remain :—Hand-picked malting, 20s. to 21s.; seconds, 18s, 9d. to 
19s. 3d.; Swansea Valley, big vein, 17s. to 17s. 3d.; red vein, 15s, 
to 15s, 6d.; machine-made cobbles, 19s. 6d. to 20s. +> huts, 
23s. 6d. to 25s, 6d.; , 13s. 9d. to 16s.; rubbly culm, 7s. 3d. to 
7s. 6d.; duff, 5s, 6d. to 16s. Other Swansea quotations are:— 
Best steam, 17s. 6d. to 18s.; seconds, 16s. to 16s. 6d.; ordi 
bunker, 14s, 6d. to 15s.; through bunkers, 12s, 9d. to 13s.; small, 
7s. 6d. to 9s. 6d. No. 3 Rhondda, 19s. 6d. to 20s.; small, 12s, 6d, 
to 12s, 9d. 


The Iron and Steel Trade. 

The article on a new pig iron record in THE ENGINEER of 
last week has been freely discussed in the district, where the fact 
is recalled that as far as Wales was concerned, no stride of an 
consequence took place in pig iron until the thirties, when the rail- 


tons. 





way age began to dawn. Iroiimasters were content with 50 to 1(( 
tons per week until Cort’s patent, which gave a fillip to the bar 
trade in particular, At Dowlais the new furnaces are expected to 
couble the present make at least, but for the present Welsh iron. 
masters are indebted for a large quantity of pig iron from other 

uarters. Pig has been coming in from Barrow, Middlesbrough, 

arrington, Whitehaven, and Ardrossan. Over 1000 tons came to 
Swansea last week from various places, and on Monday 1400 tons 
steel billets from New York, and 400 tons refrigerating machinery 
from the same place, and steel joists from Middlesbrough. The 
second item to hand at Swansea was a cargo of compressed steel 
shavings from Flushing. Before the holidays 1600 tons of rails 
went to Kurachee from Newport, Mon., 133 tons of steel to Singa- 
pore, and 350 tons of iron to Baltimore from Cardiff. Scrap stee! 
coming freely from London. 


Ironworkers Advanced in Wages. 
; Ata ting of iro ters held in Abergavenny on 
Saturday a statement of accounts was rendered by the auditor, 
and at the close it was arranged that an advance of 6 per cent. 
should be made to ironworkers, ‘‘ tradesmen,” and others on and 
from the Ist of April. This system is worked on a sliding-scale 
arrangement, but does not affect colliers, 


Latest Prices, Iron and Steel. 

On the Metal Exchange, Swansea, this week the following 
— were given :—Bessemer pig iron, mixed numbers, 71s, 3d.; 
iddlesbrough, 53s. 7d.; Scotch, 61s.; Welsh hematite, 84s. to 
85s. Steel bars: Siemens, £6 2s. 6d. to £6 5s.; Bessemer, 
£6 2s. 6d. Iron ore, Cardiff: Rubio, 20s, 6d. to 21s.; Almeria, 
20s. 3d. to 20s. 6d. Heavy steel rails, Cardiff, £6 12s, 6d. ; light, 
£7 2s. 6d. Imports of ore are large. Cardiff imported 10,100 tons 
last week ; Newport, 8400; and Port Talbot, 4700 tons. Work 
ceased Friday night generally, and resumption only slowly going 

on. Outlook fair. 





Tin-plate. 

A good deal of work was done previous to the holidays, 
81,502 boxes being shipped, and 83,516 boxes coming from works, 
Stocks are now at 164,106 boxes. At the Beaufort works four tin- 
late mills were started after a sto e of several weeks. At 
lanelly the trade in tin-plate is belch Preparations continue for 
the restart of Llangennech works, Constant cargoes of billets, 
&c., are being sent to Lydney, Glos., and in most directions a very 
satisfactory condition is to be witnessed. It is stated that a sub- 
stantial order has been booked for 14s. 10d. Bessemer plate prices 
this week are nominal. The latest issued from the Meta! Exchange, 
Swansea, are :—Bessemer plates, 14s. 10d.; Siemens, 15s.; C,A. 
roofing sheets, £11 10s. per ton; big sheets for galvanising, 
£11 10s, Other quotations :*Finished black plates, £11 5s, to 
£1110s.; block tin, £186 10s.; lead, £19 15s.; copper, £98 ; silver, 
30-56 per oz.; spelter, £26. Latest prices: Ternes, I.C. 28 x 20, 
112 sheets, Siemens, 25s. 6d. to 26s. Galvanised sheets, 24 gauge, 
£13 15s. to £14. Large consignments of a are being made 

to Bahia Blanca, Shanghai, Yokohama, and Kobe, 


Motor Traffic in Pembrokeshire. 
It is rumoured that the Great Western Railway Company 
will commence a motor service between Goodwick and St. Davids. 


The New Dock at Cardiff. 

This leviathan enterprise is now looking in favourable con- 
dition, and will take lead of its great competitors Swansea and 
Bristol. Experts are now calculating upon an opening day in the 
coming summer, and this is estimated in some quarters to be about 
June. At the dock Cardiff, this week, it was regarded as the 
e event, not only of the year, but of the age, as regards 

Wales. When the Roath Dock was opened, this was inaugurated by 
the late Marquess of Bute, with his two sonsand Lady Bute, The 
New Dock, it is said, will be the largest enclosed water area in 
the world, and all complaints of congestion are confidently ex- 
cg to cease. The mechanical appliances, from a very cursory 
ook, at omen appear to be perfect. Movable tips of the best 
kinds and larger wagons are evident. 


The Rhymney Railway. 

A well-informed local finance authority gives the Rhymney 
Railway as showing the best results for this half, with traffic increase 
of £7667 for the first three months. The current estimate for the 
first half is £16,000, One glance at the new collieries shows that 
the future New Rhondda promises big things. Powell Duffryn 
new collieries, the New Devi pits of the Rhymney Iron Company, 
the Tredegar Ironworks collieries, all prowise well, and the 
Llanbradach, with its extensive coke and by-products range, the 
Windsor and Universal are now settling down to a great output. 


Great Western and Port Talbot Railway. 

It is extensively rumoured in the district that negotia- 
tions are pending between the Great Western and Port Talbot 
Railway, and the spirited management of the former suggests its 
probability, though it is yet early to enter into details, 


Rumoured Removal to Barry. 

I learn from a reliable source of information that it is 
very probable that a well-known firm, employing some 500 hands, 
is likely to remove its works to Barry, but as nothing has yet 
been definitely settled, fuller details are, for the present, 
withheld. 


New Industries for Cardiff. 

Since the visit of Mr. Lloyd George to Cardiff, an impulse 
has been given to discussions regarding new industries, but 
practical adoption is lacking. The great wish is a shipbuilding 
centre. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tuomas L. Scott AND Co., Limited, engineers, inform us that 
they have moved to larger and more commodious offices at 
Martin’s Chambers, 28, Martin’s-lane, Cannon-street, E.C, 

Tue Linwood Machine Tool Company, Limited, informs us that 
it has removed its office and showrooms to its works, John-street, 
Govan, Glasgow, where all communications should now be 
addressed. 

Messrs. HENDERSON AND GLass, of 20, Vulcan-street, Liver- 
eect, inform us that they have admitted into partnership Mr. 

illiam Duncan Henderson and Mr. Robert Glass, sons of the 
senior partners of the firm, 

Tue Daimler Motor Company (1904), Limited, Coventry, has 
found it necessary to take over additional buildings adjoining 
its present depét at 60, Deansgate, Manchester. Alterations are 
being made to these premises, which will henceforth be known 
as ‘‘ Daimler Buildings,” 

At the Atlas Bolt and Nut Works, Darlaston, Messrs, Cotterill 
have just completed a new “bright” shop, 300ft. long; and 
a new “nut” shop, 220ft. long. e latter is a steel structure of 
special design, and both shops are equipped on the best modern 
principles as regards the welfare of the workpeople and large out- 
put of work of the best quality at the lowest cost. 

HAaLiey’s INDUSTRIAL Morors, Limited, advise us that they have 
been compelled, in order to cope with the increasing demand 
for the ‘‘ Halley ” commercial motor vehicles, to build er and 
more modern works, and that after this date all communications 
should be addressed to the new works and offices at Yoker, 
Glasgow, instead of to Crownpoint-road, Glasgow. 
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NOTES FROM GERMANY. 
(Fiom our own Correspondent.) 


The Rhenish-Westphelian Iron Industry. 

THERE is no change to report in the various departments 
since last week. Manufacturers of iron aud steel are in receipt of 
encouraging orders in all their leading branches of production, 
and the scarcity that continues to be felt in pig iron, as well as in 
semi-finished steel, shows that any marked abatement in consump- 
tion has not taken place. There is little done in girders, and the 
mills own to havirg done but a poor business until now ; a revival 
in the building line is expected to take place in April. Steel for 
railway material is in excellent request, and likely to be very 
heavily called for during the remainder of the year. Bars are in 
very good call, and the mills can hardly satisfy their customers ; 
orders, in a good many cases, reach up to the end of present year. 
or fresh contracts a six months’ term of delivery is being asked. 
Compared to the most brilliant period in 1900, present prices 
for bars may be termed moderate; in 1900 M. 190 p.t. was 
quoted, and now M. 150 p.t. for bars in basic; iron bars 
realised M. 220 in 1900, and are now obtainable at M. 170 p.t. 
Good merchant quality stood at M. 235 p.t. in 1900, and fetches 
M. 180 p.t. now. There has been a falling off in demand in some 
trades, and the tendency was a trifle Jess firm generally, but 
official quotations have not been influenced by the slightly weaken- 
ing tone; in a few special cases only producers have shown a 
willingness to agree to slight reductions, but the conditions all 
round, both in the raw and manufactured department, continue 
satisfactory. 


From the Siegerland. 

Favourable accounts continue to be given of the Sieger- 
land iron ore trade. The mines are sold forward till the end of the 
year at remunerative prices, while employment all round increases. 
Pig iron meets with active request, and in the malleable iron 
industry a good occupation generally prevails. The sheet 
trade has improved, and there has also been a slightly better feel- 
ing in the heavy plate department. 


Iron and Steel in Silesia. 

Trade in all the iron and allied industries is as healthy as 
it has been for months—that is, so far as employment at the mills 
and factories is concerned ; the number of fresh orders coming in 
has been a little less heavy than a few weeks ago, but this will not 
affect the occupation of the mills, for a good amount of work has 
been previously secured. Upper Silesian ironmasters, at a recent 
meeting in Beuthen, joined in a Convention for the purpose of 
fixing the prices for building material and for rails. 


Coal and Coke. 

An exceedingly strong tone characterises the coal trade 
in Germany, consumption being rather heavier than supplies, as 
the latter have been comparatively limited, on account of a scarcity 
Gas and steam coal stand at M. 10-50 to M. 13-50 p.t., 


in wagons, 
according to quality ; dry sorts of coal realise M. 9-50 to M. 14 p.t.; 
anthracite, M. 17 to M. 23 p.t.; blast furnace coke, M. 15-50 to 


M. 17-50; and foundry coke, M. 18 to M. 19 p.t. Briquettes cost 
M. 11-25 to M. 13-25 p.t., according to quality. The Mining Ad- 
ministration in Upper Silesia has issued a circular which gives the 
prices at the Silesian Government pits from April Ist of the present 
year, stating, at the same time, that these quotations will rule 
throughout the year, i.e, till March 31st, 1908, as the usual 
summer reductions will not take place. 


The Austro-Hungarian Iron Market. 


The position all round remains favourable, some branches 
being well occupied. Heavy plates, also bars and sectional iron, 
are scarce, and the mills continue to ask very long terms of 
delivery. At a recent tendering for the Servian railways the 
Austrian Alpine Company received orders for 52,000 q. rails and 
appurtenances, The German Steel Convention and English and 
Dutch works also tendered. The Austro-Hungarian coal market 
is very firm and satisfactory. 


Iron and Steel in France. 


Orders are reported to have come in rather slowly during 
last week ; still, the condition of the market may be regarded as 
healthy, and activity has remained strong in all branches, the 
works being well supplied with orders previously booked. An 
excellent condition prevails in the coke and coal trade of France. 


Steady Tone in Belgium. 


There has been rather more stiffness shown on the iron 
and steel market, and the agreement between producers of the 
Charleroi district not to sell merchant bars below £6 13s., or 
165-25f., f.o.b. Antwerp, appears to have stopped pr’ces from 
moving further downwards, Plates have shown a fluctuating ten- 
dency, and foundry pig has decreased from 82-50f. to 80f. p.t., 
but forge pig and basic are as firm as ever, the former realising 
70f. and 75f. p.t., free Athus or Charleroi, while for basic 80f. p.t. 
are quoted. A sound trade is done on the Belgian coal market ; 
sales in dry coal have been effected at 15f. p.t., and for all other 
sorts of house coal quotations till the end of March, 1908, have 
been raised 2f. p.t.; for tétes de moineaux, a specially favoured 
sort, the advance is 3f. p.t. Steam coal is very scarce, and realises 
16f. to 17f. p.t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 20th. 


THE extraordinary financial disturbances of the past week or 
two, which have cut down railroad bond values nominally several 
hundred million dollars, do not appear to have had the least 
effect upon the steel industry or upon the prosecution of new 
enterprises. The pressure for steel rails has left the independent 
rail makers with about 150,000 tons rail-making capacity left for 
this year. Quite a number of railroad enterprises have appeared 
in the market within a week asking for quotations for rails for one 
peer from midsummer. In structural material the bulk of the 

eavy requirements have been covered, but, notwithstanding that, 
the little buyers, who want a few hundred tons or a thousand or 
two, are having quite a difficulty in obtaining the assurance of 
delivery during the coming summer. Bridge-building will con- 
finue to absorb large quantities. Terminal construction is also 
absorbing a great deal of material. The two larger orders placed 
this week for bridge iron is one of 6000 tons from the Hlinois Cen- 
tral and one for 6500 tons from the Great Northern, which will not 
be finally closed until perhaps Saturday. A large building is being 
erected in this city—the Bowman-Kuhn, at Thirty-fifth-street and 
Fifth-avenue—which calls for 2000 tons of steel. ‘The trolley lines 
are bestirring themselves, and one lot of 4000 tons was ordered with 
the Carnegie, and an additional lot of 3000 tons was taken by the 
Lackawanna, 

In copper, a fair amount of business has been placed, in small 
lots of 50 and 1000 tons, for delivery in England and on the Con- 
tinent. A slight advauce has been made after the recent decline. 
The tin market is tumporarily depressed, but prices to-day are 
41-80 for city delivery. Receipts at American ports since the Ist 
of the month have been 2220 tons, and the cargoes afloat for the 
United States ports are at this moment 3310 tons. 
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When an it tion is ted from avroad the name and address of 
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STEAM ENGINES AND BOILERS. 


5001. March Ist, 1906.—IMPROVEMENTS IN AND RELATING TO 
SINGLE-ACTING STEAM ENGINES OF THE COMPOUND TyPE, 
Harry Bentley, Lowca Engineering Works, Whitehaven, 
Cumberland. 

This invention relates to steam engines for general power pur- 
poses, and more especially to steam engines for locomotive 
purposes, such as for railway locomotives or motor cars or for 
steam launches. There are two figures. Fig. 1isa part vertical 
section. A indicates the pistons, which are high-pressure 
pistons of the ordinary trunk type. These pistons are each made 
of sufficient length to project beyond the cylinder B into the low- 
pressure cylinder C, and each carries on its end an annular low- 
pressure piston D made in one piece with the high-pressure piston 
A. The cylinders are grouped in pairs, so that the exhaust steam 
from the high-pressure cylinder B of the one unit passes to the 
low-pressure cylinder C of the other unit of the pair and vice 
versh. The exhaust steam from each low-pressure cylinder C 
passes into a surrounding exhaust chamber F through a series of 
orifices or ports G in the walls of the cylinder C, which are 
uncovered by the low-pressure piston D, when it approaches the 
end of its stroke, and thus provides a most efficient means of 
draining all condensation from the cylinders. A coil may be fitted 
in the exhaust chamber F to be used for heating feed-water which 
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Fig.!. 


is pumped through to the steam generator, and in this way the 
pl one 5 steam is partially condensed and pressure in the exhaust 
chamber reduced. On each high-pressure cylinder are used one 
steam and one exhaust valve of the poppet type for admitting and 
exhausting steam. The exhaust valve of the high-pressure 
cylinder also acts as the steam valve to the low-pressure cylinder, 
and so tends to reduce the number of parts. In order to givea 
high starting torque, at starting the full ressure of steam may be 
admitted to the low-pressure cylinders C, the additional starting 
torque being due to the fact that the low-pressure cylinders C of 
large diameter are temporarily converted into high-pressure 
cyiinders of large power. The pusher O is formed in two parts 
oo!, one fitting an internally screw-threaded orifice in the other 
and locked in any desired position by nuts R. The lower part of 
each pusher O works in a renewable bush S, provided with a slot 
T, registering with an elongated slot U in the pusher so as to 
enable a cotter V to through and thus prevent the pusher 
from rotating. The bushes S are gripped in bosses formed in the 
main casting V! and provided with a saw-cut W, transversely of 
which saw-cut are passed bolts X,whick secure the bushes S 
tightly in posttion.— March 6th, 1907. 


INTERNAL COMBUSTION ENGINES. 
11,026. May 11th, 1906.—IMPROVEMENTS IN CARBURETTERS FOR 
INTERNAL COMBUSTION ENGINES, Harry R. Rignold, 21, Roscoe- 


street, Liverpooi. 
This invention relates to improvements in carburetters, whereby 
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a better admixture of air and gas is obtained, and the carburetter 
is rendered adjustable so as to be adaptable to suit the varying 
requirements of different types or sizes of engines, There are five 
figures, Fig. 1 is a vertical section through the carburetter. The 





main tube 1 of the carburetter is surrounded by an annular 
chamber 2 formed by the outer casing 3 and main tube 1, the flow 
of petrol to this annular chamber being controlled by the ring 
float 4. When the supply of petrol in the annular chamber falls 
below a given level, the descending float bears on the rollers 5 of 
the lever 6, which is pivoted at 7 on a bracket 8 carried from the 
floor 3a of the casing. The opposite arm of the lever 

through an orifice 9 in the casing 3 of the carburetter and that of 
the valve chamber 10, and is fitted with rollers adapted to engage 
the weight 12 on the stalk of the inlet valve 13. The fall of the 
float therefore raises the inlet valve 13, and allows petrol 
to flow from the delivery pipe 14 through the orifice 9 to the 
annular chamber 2. Means may be provided for varying the 
normal level of petrol in the annular chamber by cx ting the 
ring float 4 to the stalk of the inlet valve by a lever disposed above 
the carburetter casing, and by making adjustable the attachment 
of the float to the lever, as for instance by means of a screwed 
stem and nut. The petrol flows from the annular chamber 2 
through a series of small holes 15 in the main tube 1 to an annular 
chamber 16, the inner face 16a of which is coned. A ring valve 17 
coned inversely to and shaped so as to fit the channel 16 lies 
therein, and is adapted to be pressed down into the channel by a 
screwed sleeve 18, which may be also arranged to engage a flange 
on the throttle tube 19. The valve is provided on its lower coned 
face with a series of fine grooves, or a series of fine holes may be 
made through the ring in place of the grooves. The petrol is thus 
delivered from the channel past the valve ring in a series of fine 
jets directed obliquely towards the axis of the carburetter, while 
the air is delivered at A io an annular stream in close proximity 
to the petrol jets, and so as to thoroughly intermix therewith. 
The air inlet tube 21 is disposed centrally with respect to the car- 
buretter, and is so mounted therein 4 a screw thread 22 and 
locking ring 22a, as to be capable of axial movement, whereby the 
upper coned edge 23 of the tube may be caused to restrict or 
enlarge the air outlet formed between the coned edge 23 of the 
tube and a fixed seating 24 with which it is adapted to engage. 
Air passes to this adjustable outlet A through holes 25 in the side 
of the tube, and the area through these holes for the passage of 
air may be adjusted by meaus of a similarly perforated band 26 
adapted to be rotated and locked in position by a set screw.— 
March 6th, 1907. ; 


17,826. August 8th, 1906.—IMPROVED VALVE APPARATUS FOR THE 
SuprLy oF CoMBUSTIBLE GAS AND AIR TO INTERNAL CoM- 
BUSTION ENGINES, Pau/ Rott, 9, Rosenstrasse, St. Johann-Saar, 
Germany. 

This invention relates to valve apparatus for the supply of com- 
bustible gas and air to internal combustion engines. There is one 
figure, a vertical section of the valve apparatus. The air and gas 
supply channels / and g are arranged in box form oneabove the other, 
and between the two is arranged the mixing chamber m. The gas 
channel g is separated from the mixing chamber m by a double- 
seated valve 6, which rises at each suction stroke of the engine, and 
is subject to the control of a governor; for instance, the governor 
may vary the angular position of the shaft 7, and cause the roller 
¢ to trrn round the shaft w. The pawl w rests with its curved sur- 
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face on this roller, and is moved round the centre v by the 
excentric rod x, By this movement it depresses the tail end of the 
lever z, thus opening the valve } until the pawl slips off the end, 
whereupon the spring ¢ closes the valve. Within the mixing 
chamber is arranged the air disc a as near as practicable to the gas 
valve b and co-axially with the same, the inlet opening for the 
air into the mixing chamber being therefore determined by the 
distarice between the dise a and the opening of the air chamber 
above it. The air disc a is carried by a tubular stem, through 
which the stem of the gas valve passes, and it is adjusted in ition 
by hand by means of the rod s, according to the nature of the com- 
bustible gas employed, the arrangement being such that the 
adjustment ian be readily effected during the working of the 
engine for varying the composition of the combustible mixture 
between wide limits.— March 6th, 1907. 


ELECTRICAL APPARATUS. 


4422, February 23rd, 1906.— IMPROVEMENTS IN ELECTRO- 
MECHANICAL DEVICES FOR PRODUCING CORRESPONDING Post- 
TIONS IN TRANSMITTING AND RECEIVING APPARATUS, Professor 
Archibald Barr, University of Glasgow, N.B, and Professor 
William Stroud, University of Leeds, Yorks. 

This invention consists in an improved system of telegraphy, by 
means of which communication can be easily and rapidly made 
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Fig.!. 





between different stations for the;conveyance of information, &c., 
such as is required on board war ,vesse!s and other ships, for the 
communication of orders, or for the communication of orders in a 
fortress. The apparatus consists of a transmitting instrument 
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a) d one or more receiving instruments. The invention relates to 
that system of step-by-step telegraphy in which three (or more) 
ic mecha 


separate electro- nisms can be operated one after 
tLe other, (a) in the “‘ forward ” direction, so as to move 4 pointer, 
a drum, or a dial forward, or (b) in the ‘‘ backward ” direction, by 


reversing the order of magnetisation. The three electro- 
fields A B and C are so that the lines joining their 
north and south poles are parallel to one another, at some 
(d) apart, and perpendicular to the axis of rotation of the armature 
system. This armatare system ey ! then consist of three te 
simple armatures a / and c, firmly fixed to an axis, at an axial dis- 
tance (d) apart, and disposed so that their three magnetic axes are 
120 deg. apart. If now A is magnetised, the armature a magnetic- 
ally short-cireuits the field of A. If B is then magnetised, the 
armature b turns through 60 deg., and short-circuits the field of 
B, and soon. In this case six steps are required to produce one 
complete revolution of the armature system. In order to make 
the armature stable when the current is off, and to make it more 
dead beat, there is fitted on the spindle—or on some part of the 
mechanism driven by it—a wheel or disc with the appropriate 
number of notches or indentations, and a spring (or springs) 
carrying a roller is (or are) caused to rest on the wheel or disc to 
give increased stability at each of the required positions of rest. 
There are eighteen figures. Figs. 1 and 2 show respectively an 
end elevation and a plan. A BC are three pairs of pole pieces 
energised respectively by three electro-magnets A! B! C!; C? is 
the core of the coil C1; abc are three armatures fixed to, or 
formed in one piece with, a spindle e, and at the same distances 
apart as the pairs of pole pieces in the direction of the axis of the 
spindle. The pole pieces are shown as being bored out so that 
their faces take the form of portions of a hollow cylinder, while 
the armatures a/ and ¢ are turned cylindrically on their faces so as 
to lie within the pole pieces with small air gaps.—February 27th, 
1907. 


6690. March 20th, 1906.—IMPROVEMENTS IN MEANS FOR REGULAT- 
ina Exvectric Crrcurrs, Henry Leitner, Maybury, Woking, 
Surrey. 

This invention relates to means for regulating the circuits in 
systems of electric lighting of the kind wherein a dynamo is 
arranged to charge a battery of accumulators, both battery and 
dynamo providing current for the electric lamps fed by the system. 
In a former specification there is described an automatic regu- 
lator comprising a rheostat which is designed to introduce 
resistance in the lighting circuit in order to compensate for varia- 
tions in the voltage of the battery, so that the voltage across the 
lamps is maintained approximately constant. e rheostat 
resistances are introduced into, and withdrawn from, the lamp 
circuit’ by means of the rheostat arm, which is rotated by an 
electro-motor controlled by a relay energised from a voltmeter 
control in parallel with the lamps and having a resistance in series 
with it. There are two figures. Fig. 1is a diagrammatic view 
of an electric lighting plant embodying the improvements ; a is the 
dynamo, ) the battery of accumulators, cc two banks of lamps, 
d the automatic regulator or rheostat, ¢ the arm of the rheostat, 
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/ the solenoid or voltmeter control, g the resistance in the shunt 
field of the dynamo, and / the trigger switch for cutting in and 
out the resistances and for sbort-circuiting a resistance in series 
with the voltmeter control. The rheostat resistances g introduced 
in the shunt field of the generator are in the form of a series of 
graduated resistances extending completely or nearly completely 
around the rheostat, and the trigger switch h is made use of to 
break the shunt field circuit 7, in which these resistances are 
included. To prevent even the momentary over-volting of the 
lamps they are mounted in series with the voltmeter control or 
solenoid f, a series of graduated resistances / instead of the single 
value resistance before employed, this series of resistances being so 
arranged in connection with the rheostat that, as the arm e of the 
latter is rotated in the direction of movement of the hands of a 
clock, the resistance / is gradually increased. The result of this 
increasing resistance is that increasingly higher voltages are 
required for causing the solenoid to effect the further movement of 
the rheostat arm ¢. Thus, as the voltage of the charging battery / 
increases, the resistance / placed in series with the solenoid / is 
correspondingly raised, and the output in ampéres of the generator 
a is simultaneously and gradually and proportionately reduced 
until the battery / is fully charged, when the field, or fields, is, or 
are, completely suppressed, and the dynamo cut off by any con- 
venient automatic cut-out m. No further charging of the battery 
4 can take place until the latter is discharged by the switching on 
of the lamps, this causing the resistance / in series with the 
solsnoid f to be short-circuited.— March 6th, 1907. 
13,413. June 11th, 1906.—IMPROVEMENTS IN AND RELATING TO 
Vapour ELectric APPARATUS, the British ‘lhomson-Houston 
Company, Limited, 83, Cannon-street, London.—A communica- 
tion from the General Electric Company, of Schenectady, 
Schenectady, State of New York, U.S.A. 

This invention comprises a novel apna for producing 
light rectifying alternating currents and the like, and consists in 
providing in the apparatus a starting device consisting of material 
which becomes radio-active when hea There are four figures. 
Fig. 1 represents the invention for producing light. A highly 
exhausted gl.ss tube is indicated at 1. At the top of the tube is 
placed a positive electrode 2, of tantalum, iron, or tungsten, which 
electrode is provided in the usual manner with a leading-in con- 
ductor, as at 8. This electrode 2 is connected, through a steadying 
resistance 4, to one of the mains 5 of a direct-current or alternating- 
current supply circuit. The other main 6 of the supply circuit is 
connected by a lead 7 to a leading-in conductor 8, extending up 
through the bottom of the tube or container 1, and making elec- 
trical contact with the body of mercury 9 in the bottom of the con- 
tainer. This conductor, besides making electrical contact with the 
manner extends above the surface of the mercury, and supports 
one end of a small helix 10, the other end of which is carried by 
a separate leading-in conductor 1]. This latter leading-in con- 
ductor is insulated from the mercury by a glass tube 12, and is 
connected by a lead 13 through a resistance 14 to the supply 
main 5. The helix 10 may be of some refractory wire, and is 
coated with a suitable oxide, such as barium, calcium, or thorium 
oxide. The oxide or oxides may be applied in a variety of ways. 


If the helix be brought to a red heat, it w |1 give off negative ions, 
or negative electricity, and render the interior of the container 1 
For rendering the starting of the lamp 


conductive for carrent, 





anode 15 may be used, connected to the samo 


easier an auxilia 
lead as theanode 2, but located near the helix 10, As the envelope 
becomes conducting by the action of the helix, the current first 
passes from the auxiliary.anode 15, and, if a resistance 17 is used 
in series with the anode 15, then deserts the sams and goes to the 


main anode 2. When the a s is adjusted to take a small 
current, itis found that the operation apparently is not that of the 
ordinary mercury arc, for there is no cathode spot produced on the 
surface of the mercury, nor does there seem to be anything 
equivalent thereto, On the contrary, the current flow fills the tube 
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with a brilliant illumination, taking place through the mercury 
vapour in the tube, which illumination, in appearance at least, is 
exactly like that of the well-known mercury arc lamp, except that 
there is no cathode spot on the mercury, and therefore no flickering 
or pulsation in the light. The helix 10 is kept glowing all the 
time. The oxide coating, when heated, apparently has the power 
of readily emitting negative ions, or negative electricity, and it 
does this at a relatively low temperature. These negative ions, or 
this negative electricity, is instrumental in transferring current 
through mercury vapour in the tube, and produces a brilliant 
illumination without any considerable evaporation of mercury, and, 
at the same time, with apparently high efficiency.—March 6th, 
1907. . 


ROAD MOTOR VEHICLES. 


8737. April 9th, 1906.—IMPROVEMENTS IN WHEELS FOR VEHICLES, 
Sir Hiram 8. Maxim, Thurlow Park, Norwood-road, West 
Norwood. 

This invention relates to wheels for vehicles, and more particu- 
larly to wheels for motor vehicles. There are five figures. 7! 
is a side view of a wheel. Fig. 2 is a longitudinal section. e 

lates A are hinged at both ends—at one end to the central or 

ub portion B of the wheel, and at the other end to the rim C— 
and may be arranged at any desired longitudinal curvature accord- 
ing to the extent of elasticity required. The hub R is preferably 
formed with an annular chamber around the axle D, and bolted 
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thereto are suitabie devices such as steel plates E of circular 
formation. These p'ates are provided for the purpose of checking 
any excess of lateral motion between the rim of the wheel ard 
the hub. The plates E are preferably dished on the side next to 
the spokes, the dished portion forming an outwardly-inclined sur- 
face, so that the spokes are close to the plates at the hub, but are 
some distance away nearer the ee of the wheel. The 
plates also carry bolts or hinge pins F, to which the hub end of 
the spokes is secured. The hinge pins F are supported at their 
middle portion by means of a web.— March 6th, 1907. 


BALL BEARINGS. 


14,394. June 23rd, 1906.—AN IMPROVED BALL CARRIER FOR USE 
IN CONNECTION WITH BALL Beartnas, Dr. Otto Del/schau, 30, 
Altonaerstrasse, Berlin, Germany. 

This invention relates to ball carriers for use in connection with 
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ball bearings, and has for its object to improve the construction of 








balls apart from one another in the ball bearing, and to prevent 
any direct friction of the balls one against another while running, 
also to hold in its place and to distribute the lubricatiag material, 
by means of soft or yielding partitions of felt or similar material. 

urther, all end play and any kaocking of the balls against one 
another whilst running are avoided, and perfectly noiseless work- 
‘ing is attained. In addition to these main advantages the im- 
proved ball carrier has the further advantage, when contrasted 
with other and older forms, of being uncommonly easy and chea 
to make. There are six figures. Fig. 1 shows in plan a ball 
carrier with the balls inserted therein. Fig. 2 shows in side view 
a portion of a carrier with the balls inserted. The ball carrier is 
made from a strip of metal a, for example a steel strip, in such a 
way that each ball } can be pressed into an undulating winding c. 
At the places touched by the balls when running in the usual 
direction, these windings are provided with indentations d 
stamped in them, so that after the balls have been placed in the 
carriers they remain suspended. These indentations, which pro- 
ject outwards on the other side of the metal strip, afford at the 
same time a sufficient hold fur the soft partiticn pieces, which 
contain the lubricating material, and thereby prevent them from 
falling out.— March 6th, 1907. 








LAUNCHES AND TRIAL TRIPS. 





Ecypt, paddle steamer ; built by John I. Thornycroft and Co.; 
Limited ; to the order of Thomas Cook and Son (Egypt) Limited ; 
dimensions, 230ft. by 32ft. by 9ft. 6in.; to carry passengers ; 
engines, diagonal paddle engines; constructed by builders; the 
contract speed is 164 miles per hour, and she is intended for use 
on the Nile ; launch, recently. 


Tevassa, steam lavnch ; built by John I. Thornycroft and Co., 
Limited ; to the order of Brazilian Government ; dimensions, 50ft., 
llft. by 5ft. 6in.; engines, compound surface-condensing, 6in. 
and 134in. by 84in., pressure 130 lb.; this is the first of six 
launches which this firm has contracted to build for the Brazilian 
Government ; launch, recently. 


Rio GRANDE, steam tug ; built by John I. Thornycroft and Co., 
Limited ; to the order of Brazilian Government ; dimensions, 85ft., 
18ft. by 10ft. 3in.; engines, componnd surface-condensing, ldin. 
and 30in. by 22in , pressure 130 lb.; a speed of 10} knots was 
attained on the trial trip. 


TRANSPORT, steel cargo steamer; built by R. Craggs and Sons, 
Limited ; to the order of Messrs. Tremellen and Thomas; dimen- 
sions, 358ft. 6in , 50ft. 8in. by 25ft. 6in.; engines, triple-expansion, 
25ia., 42in., 68in. by 45in., pressure 180 lb.; constructed by Blair 
and Co., Limited ; launch, March 26th. 








BRITISH-BUILT STEAMERS FOR THE CANADIAN LAKES.—Within 
the past three or four yearsa number of vessels designed primarily 
for Canadian Jake service, but at the same time capable of 
weathering all probable conditions on the North Atlantic, has 
been produced in this country at Dundee, as well as on the Ciyde. 
The most important contract of the kind lately entered into was 
by the Canadian Pacific Railway Company, which ordered from the 
Fairfield Shipbuilding and Engineering Company two steamers for 
carrying passengers and goods. These steamers are so large that 
they cannot, as complete vessels, pass through the locks which 
interpose between the open ocean and the inland waters on which 
they are designed to trade. They are therefore being built with 
water-tight bulkheads, or ends, aft of the machinery space, so that 
they can be made into two self-contained and water-tight sections, 
capable of being readily re-united on reaching the lakes. The 
other orders referred to for Canadian lake steamers consist of one 
just placed with A. McMillan and Sons, Dumbarton, which, how- 
ever, is of such a size as will enable the complete vessel to pass 
through the chain of locks. This order, together with the two 
Fairfield ships, make at least eight. vessels now being built or on 
order for Great Lake service, Messrs. McMillan having had four on 
hand previous to the one referred to, and the Grangemouth and 
Greenock Dockyard Company one. 


THe Farapay Socrety.—The twenty-eighth ordinary meeting 
of the Faraday Society was held on Tuesday, March 19th, 1907, at 
the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Dr. T. Martin pie | was in the chair. The following nominations 
for the officers and Council to be elected at the forthcoming annual 
general meeting were announced :—President, Sir William Perkin, 
F.R.S.; vice-presidents, G. T. Beilby, F.R.S., R. A. Hadfield, 
Professor W, Hittorf, Geh. Reg.-Rat., Sir William Huggins, 0.M., 
K.C.B, F.R.S., Professor A. K. Huntington; Professor A. 
Schuster, F.R.S., Professor J. J. Thomson, F.R.S.; treasurer. F. 
Mollwo Perkin, Ph.D.; Council, A. C. Claudet, M.I.M.M., S. Z. 
de Ferranti, M.I.E.E., F. W. Harbord, F 1.C., R. S. Hut‘on, 
D.Se., T. M. Lowry, D.Sc., W. M. Morrison, M. Inst. C.E., James 
Swinburne, F.R.S., N. T. M. Wilsmore, M.Se., Professor E. 
Wilson, J. L. F. Vogel, M.I.E.E. A paper by Mr. H. Nutton and 
Mr. H. D. Law on ‘‘The Potential of Hydrogen liberated from 
Metallic Surfaces” was read in abstract by Mr. Nutton and dis- 
cussed. Mr. N. T. M. Wilsmore, M.Sc., then read a paper, 
written conjointly with Mr. F. M. G. Johnson, M.Sc., on ‘* Klec- 
trode Potentials in Liquid Ammonia.” Mr. John G. A. Rhodin, 
F.I.C., then read a paper entitled ‘‘ The Impedance of Solutes in 
Solvents as manifested by Osmotic Pressure,” and Dr. T. Slater 
Price communicated Part II. of a paper entitled ‘‘The Electro- 
lytic Deposition of Zinc, using Rotating Electrodes.” 

DERWENT VALLEY WATER SCHEME.—On the 21st ult., in the 
engineering department of the Sheffield University, Mr. Andrew 
Williamson read an interesting paper at a meeting of the Associa- 
tion of Yorkshire Students of the Institution of Civil Engineers, 
the title being ‘‘ Notes on Sand Filtration, and the Proposed 
Bamford Filters of the Derwent Valley Water Board.” The 
lecturer demonstrated the importancs of filtration by quoting the 
high death-rate from typhoid fever and cholera ia certain towns 
before the adoption of a proper system of purifying the water. 
Sand filtration, it appears, was first adopted at Glasgow about 
seventy years ago, and Chelsea followed the lead. Mr. Williamson 
emphasised the necessity of bacteriological examination of each 
filter every three days, to see that it was properly working ; and 
also of having complete control over the rate. The Derwent 
Valley water scheme, he stated, will provide 36,000,000 gallons a 
day, and at Bamford 12,000,000 gallons a day will be filtered, 
first through roughing filters; and, finally, through the sand 
filters. The roughing filters are to consist of sixteen compart- 
ments, filled with gravel of varying size, large in the first com- 
partment and small in the final one, and the arrangements enable 
the gravel in any compartment to be cleaned without checking the 
work of the other compartment. Purification will thus in great 
degree be carried out in the gravel, and then the water will reach 
the seven sand filters. These are placed side by side in an are, the 
only configuration possible owing to the site. The total filter- 
ing area is 21,000 square yards—each filter having a surface area 
of 3000 square yards, and allowing for one filter being out of use— 
for cleansing, &c.; through the other will pass 667 gallons of water 
per square yard perday. That, continued Mr. Williamson, may 
appear a high rate, but itis considered that the filters can be worked 
at an even higher rate if required, in consequence of the water 
having been filtered first through the roughing filters. From the 
filters the water will pass to the clear water reservoir thence to 
the regulating tank, and so to the main aqueduct. Mr. William- 
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THE GOLD-DREDGE AS A MACHINE. 
(By a Correspondent.) 

Many instances might be quoted in which something 
like the following has occurred :—A syndicate of capital- 
ists holding an option over a supposedly auriferous area 
employs an expert, who, after systematically prospecting 
the ground, reports that it carries on an average 5 grains 
—let us say—of gold Lei cubic yard. It is ilecidled to 
work the claim by dredging, and a machine capable of 
handling some 80 cubic yards per hour is ordered. It is 
an instruction to the designers that no cheeseparing 
economy is to be practised in her construction ; all parts 
are to be of ample strength, so as to ensure continuity of 
working. The machine duly sets to work, but the results 
by no means come up to expectations. Bad luck seems 
to pursue her. So numerous are the mishaps that befall 
her, and so far do the returns from the occasional 
spells of steady work fall short of the results antici- 
pated, that in place of the £20,000 or so expected 
annually the company has to face a loss. Now, it 
has been well said that gold-mining is not a work 
of scientific research, but a commercial undertakin 
carried on with a view to profit, and shareholders wil 
not care how many mechanical and metallurgical prin- 
ciples are violated if only handsome dividends are paid. 
The point with the designer and the builders, on the other 
hand, is that a machine is called for of an approved type 
capable of handling a certain quantity of material per 
hour. The agreement between the various parties is 
conscientiously fulfilled, yet too often a failure results. 

Now it must be premised that thoroughly to prospect 
an alluvial claim is a matter of some difficulty, as aurifer- 
ous drift, whether in a river bed or a tree-studded flat, 
is, on account of the way in which it has been collected, 
usually of a very “patchy” character, and it is quite 
possible that the prospector has been unfortunate in some 
of his presumptions. The “salting” of the shafts, 
boreholes, &c., which have been put down is, moreover, 
very easily effected. The prospecting operations are long 
and tedious, alluvial gold can usually be purchased locally 
without exciting suspicion, and only a grain or two per 
cubic yard is needed to turn a “duffer claim” into a 
practicable proposition. The presence of a gold dredge in 
a district carries with it the payment locally of large 
sums in wages and for fuel, so that although the labourers 
engaged may have no direct connection with the vendors 
they are yet under considerable temptation. In such a 
case it would not be just to blame the design of the 
dredge. 

Yet in many instances it has happened that even after 
the ground has been carefully and correctly prospected 
by competent persons, the well-built dredges put upon it 
have utterly failed to give satisfaction. The reasons for 
this ill-success are to a great extent mechanical, and so 
may very properly be considered in these pages. Dredges 
working “ black sand” beaches are, however, specifically 
excepted. 

First, it will be advisable to touch lightly on the 
evolution of the modern gold dredge. 

When the auriferous beaches of the rivers of New 
Zealand had been worked down to low-water mark, and 
as far below as could be reached with a long-handled 
shovel, the alluvial miner employed a scoop of raw hide, 
strengthened with iron bands, and fixed to the end of a 
long pole. By means of rough uprights and simple rope 
tackles this scoop was forced out and down under the 
wash-dirt, and then hauled ashore, its contents being 
“cradled ” or treated by some other primitive method of 
water concentration. Large profits were thus made by 
some parties of miners. Next, the scoop with its supports 
was mounted on a punt and taken out into deep water, 
and a steam winch or undershot wheel worked by the our- 
rent was employed to supply the necessary power. Again, 
the returns in many cases were very good. Up to this 
point, however, only small quantities of auriferous material 
were being treated, this necessitating a high value per 
cubic yard; but every particle of wash had been passing 
closely under eye and hand, any nuggets occurring would 
have been saved, and the use of mercury to catch the fine 
gold was quite permissible, so that results could be 
reached within measurable distance. of the returns 
secured by the | ng sd 

For poorer claims, however, a machine capable of 
handling vastly larger quantities was indicated, and three 
types of gold dredges—the “ grab,” “suction,” and the 
“bucket and ladder ”—have been employed, only one of 
which, the last named, may broadly be said to have 
survived. 

The grab dredge failed because it treated less material 
than the other types on the same running expenses; 
except in rare instances it could make no pretensions to 
“cleaning up the bottom,” and small stones lodged 
between its jaws prevented their closing, and permitted 
the escape of much valuable fine material. 

The suction dredge could not be expected to tackle 
tight wash. With looser material the principal objection 
against it was that stones of, say, football size, jammed 
together in the mouth of the suction pipe, or damaged 
the pump. Although in some cases these machines have 
done good work, it would be idle to deny their unsuitability 
in the generality of cases. 

It will be best perhaps to describe briefly the action 
of the type most in favour at the present time, the bucket 
and ladder dredge, with which this article is primarily 
concerned. An endless belt made up of links pal buckets 
travels around a girder, the “ladder,” pivoted at one end 
to a suitable framework, which is carried on pontoons of 
such a form as to leave a well in which the ladder can 
swing in a vertical arc. Its free end can be raised or 
lowered by blocks attached to it by cross bar and hangers, 
the fall being carried to a winch. At each end of the 
ladder is s tumbler shaft, the bottom one an “ idler.” 
The belt is slack, and drags along the bottom of the 
“paddock,” the buckets being pressed down and into the 
wash at the face by the dredge, which, in turn, is kept up 
to its work by head and side-lines, or by a “spud” pro- 








jecting from the stern. When the buckets turn over 
they dump their contents into a revolving inclined 
cylinder, the “screen,” pierced with holes, where water 
under a few feet of head impinges upon the material. 
The shock of the fall, the rubbing of the particles of 
shingle, clay, &c., agaiust each other and against the 
metal of the screen, together with the action of the water 
jets, break up the more friable lumps, the finer detritus 
finding its way through the perforations on to various gold- 
saving appliances. That which—by reason of the few- 
ness or smallness of the holes or of the scanty water 
supply—does nof so pass travels down through the screen 
till it reaches an elevator, or merely runs back again into 
the water. 

The buckets are driven usually by a steam engine 
through belts and spur gearing, a friction clutch being 
inserted in the train, which can readily be thrown out or 
in, and which will slip in the event of an immovable 
obstruction being encountered. A centrifugal pump 
supplies water for the screen, being frequently driven by 
the same prime mover as the rest of the machinery. At 
first sight one would imagine such a practice to be quite 
indefensible, as it would appear that at the very time 
when most water would be required, z¢. when the 
buckets were unusually full, the supply would be least, 
owing to the engine slowing down under the overload. 
This, however, could only happen if the engine power 
were altogether inadequate—that is to say, on ordinary 
claims ; in “ tight” wash it is precisely when the engine 
is labouring most that least dirt is being lifted. Thus, 
except under special conditions, the provision of a sepa- 
rate engine to drive the pump is hardly imperative, 
although it might at times be of some benefit. The writer 
must own that he himself has “ washed good prospects” 
from the elevator buckets of one dredge, but this machine 
was of peculiarly atrocious design and construction. 

It is evident that even a slight mishap to one of the 
hundreds of moving parts will eventually, if neglected, 
paralyse the whole. One of a pair of similar pieces 
arranged in parallel may be bent, for instance, or other- 
wise damaged, and an excessive stress set up in its com- 
panion with disastrous results. 

Now, in an engine-house, or even in such a noisy place 
as a stamp-mill, the failure of any part of the machinery 
can be detected and almost immediately located by a 
trained ear ; but on a gold dredge this is not the case, the 
air being at all times full of unexpected sounds. The 
attendants have, therefore, to depend upon their eyesight. 
With a white crew it is quite usual practice for two men 
to constitute a shift; one tending the engine and boiler, 
the other working the winches. In such a case, either an 
extra hand must be employed to walk around and see 
that nothing is wrong, or else special arrangements must 
be made to enable the two men to keep every part 
of the machinery under observation. The latter is incom- 
patible with that compactness of design necessary for 
sufficient strength on a reasonable displacement; the 
former with the’ extreme cheapness of working which 
gives the dredge its vogue. The duties of the engine- 
driver would, however, be lightened if producer gas were 
substituted for steam ; there would also bé’a saving of 
fuel. With a cheap coloured crew the above does not 
apply with equal force. 

One important part of the machinery, the “ bottom 
tumbler,” is quite out of sight. This works in a mixture 
of sand and water, and positive lubrication is clearly 
indicated. It is cnonphenel; hauneiieh to find any serious 
attempt made to supply the bottom tumbler shaft with a 
suitable lubricant mk 2 pressure. 

Again, river dredging is frequently interrupted by 
floods. The dredge may or may not be in danger of ship- 
wreck, but at the best she can no longer operate to 
advantage. It is true that to overcome the increase in 
depth the ladder can be lowered, but not to an indefinite 
extent. The excavation she has been making in the river 
bottom is not in keeping with the natural conditions, and 
serves as a trap for the large quantities of shingle or 
tailings which the force of the current brings down. 
Large boulders are rolled along the bottom, and may jam 
her buckets. More or less timber is floated off up-stream 
and swept down by the swollen waters, and the crew are 
usually Fally occupied in keeping her bows clear. 

In most claims boulders are frequently brought up of 
such a size as to forbid their being sent through the 
screen, and the belt has to be stopped while they are 
removed. It is really remarkable how snugly they seem 
to stow themselves, and how long it takes to dislodge 
them. Buried or water-logged timber is often encoun- 
tered, and is most unpleasant stuff to handle. Unless 
the belt is watched very carefully, and stopped in time, 
small snags and boulders may slip down between ladder 
and well side and pierce, the skin of the hull. Such 
stoppages are individually short, and do not usually 
appear in the log-book, yet, occurring as they do man 
hundred times in the course of the year, their sum wi 
in the end amount to something considerable. 

Thus it can hardly be expected that a gold dredge of 
present-day design should run for anything like the 7000 
or so hours anticipated, nor is it easy to see how any 
alteration can bring her performance near that figure; 
still, something can perhaps be done. 

It is often said, “ The ground is too hard for our dredge, 
but a stronger machine would probably give satisfaction,” 
and if the shareholders decide to continue, a dredge of 
greater capacity and with heavier parts is usually ordered. 

Now, designers of gold dredges have learnt—to an 
extent determined by the personal equation—that, in 
addition to being able to sustain the stresses consequent 
on the duties they have primarily to discharge, many of 
the parts of a gold dredge must cope successfully with 
other forces, and these are often very considerable. A 
simple case may be cited, that of the hangers carrying 
the ladder. In addition to the weight these have to 
support, they must resist the shocks from boulders too 
large to pass between them, from smaller stones that 
slip in between them and the buckets, jamming there 
into a sort of toggle, from snags coming up broadside on, 








and from the buckets themselves, thrown off the tumbler 
by some foreign body which has been carried in under- 


neath on the back of the belt. Repeated failures of these 
hangers have caused a sectional area to be adopted, 
which to the uninitiated might appear altogether out of 
proportion. 
en dredging tight wash, some of the buckets are 
replaced by pairs of grab-hooks, which bring up little 
material. The maximum possible in the way of excava- 
tion is thus reduced—on one dredge with which I was 
connected there were eighteen buckets and fourteen 
airs of hooks. Again, the renewable bucket lips must 
e made very thick, an inch and a quarter in some cases. 
The links must be correspondingly increased in size, and 
with them the whole of the dredging apparatus. This 
entails a larger displacement, and this in heavier 
scantlings in the hull, &. But there is a practical limit 
to the permissible weight of pieces, and this is hardly 
sufficiently realised at present. 

To the men engaged in repairing machinery ashore or 
in a well-lighted engine-room aboard a modern steam- 
ship, the heaviness of the that have to be handled 
is of small nroment; suitable appliances, such as screw- 
jacks, patent blocks, &., can readily be pressed into 
service. But aboard a dredge, full of shadows, with 
decks and gear covered with an oozy deposit, matters 
are on a different footing. One would almost think the 
very air was full of slime, so quickly does every tool 
become besmeared. Under such conditions it is impos- 
sible to deal smartly with great weights; at the very 
best repairs must take longer than @ priori reasoners 
would consider fitting. Evidently there must come a 
time when the decrease in the number of the stoppages 
is more than counterbalanced by the increased length of 
each. 

It may be asked how it is that one hears nothing of 
such troubles with dredges engaged in harbour work or in 
deepening the channels of navigable rivers. First, the 
ea. they attack is usually less tight. Secondly, they 
are not ultimately under the control of men who—not 
being themselves engineers—often fail to realise the risks 
they run of bringing about a serious breakdown by allow- 
ing some small defect to remain unremedied. Thirdly, 
a port dredge is not called upon to earn dividends, and abso- 
lute continuity of working is neither desired nor aimed at. 
Owing to causes that will be touched upon later, a modern 
gold-dredge, however smoothly her machinery may be 
running, can never expect to yield the returns anticipated 
by her sanguine owners—returns arrived at by multiplying 
together the number of cubic yards which can be treated 
per hour, the number of working hours theoretically 
possible, and the value per cubic yard. In an attempt 
to improve matters, an over-zealous dredgemaster will 
keep the machine at work in spite of the fact that he 
knows in his heart of hearts that it would be of consider- 
able ultimate advantage to stop and — For example, 
guards are usually fitted in certain places to keep stones 
out of the moving parts. These soon become distorted, 
or are found to be in the way when executing small 
repairs. They are accordingly removed when occasion 
serves, and are not replaced. 

It may be objected that some of the foregoing remarks 
apply only to river dredging, and that “pond dredges” 
enjoy greater possibilities of success. It is certainly true 
that the latter are in most—but not all—cases immune 
from the effects of floods. They work in land-locked 
basins, continually removing the ground in front of them, 

assing it through themselves, and stacking the tailings 

ehind them-—for convenience in the matter of shifting 
head-lines, &., they usually work a face 100 to 200 yards, 
more or less, in width—but they have a set of troubles 
peculiarly their own. Their wash is almost invariably 
tight, and is overlain with quantities of silt which is 
practically valueless, and whose clayey constituents 
suspended in the wash-water seriously interfere with the 
gold-saving processes generally —— They often 
encounter boulders, so large that they will not pass 
through the hangers, so large that they have to be blasted, 
so large even that blasting would be too tedious or 
expensive a process. In the last named eventuality the 
dredge must seek another road, and in working around 
the obstruction often turns over barren ground, or neglects 
auriferous wash. In river dredging, of course, such an 
obstacle could be avoided without much difficulty. 

There is another objection to the pond dredge which 
has not previously to my knowledge been brought forward, 
so far, at least, as published matter is concerned. The - 
stretch of water in which the pond dredge floats is of 
comparatively small extent, and when her buckets 
encounter an obstacle diffieult of removal, or a patch of 
tight wash, and she “surges,” waves are set up. The 
movement is pa | ong the surface towards the 
sides, down, and'back at or near the bottom. Very soon 
after the buckets have commenced to revolve the whole 
of the water is in a state of commotion, and the resultant 
boil cannot fail to lift no small quantity of the fine scaly 
gold off the bottom, and thus out of the sphere of action 
of the buckets. T. A. Rickard has said* that much of 
the gold on the West Coast of the Middle Island of New 
Zealand, for example—where forty or fifty dredges have 
failed and two or three have recou their shareholders 
—is so fine that by actual count it takes 7000 particles 
to make one grain. On one dredge in this district with 
which I was connected the supplementary feed for the 
boiler was taken at intervals by means of a jin. pipe 


from the pump discharge. The pump intake was some 
8ft. from the bottom of the paddock and 4ft. from the 
waterline. Before entering the hot-well the “ extra feed” 


was strained through canvas, and in the slimy deposit 
which formed on this could be found specks of various ~ 
minerals, including mica, rutile, pyrite, and even—though, 
of course, more rarely—gold. 
Thus far the matters touched upon have related more 
——s to strength of materials, and necessarily 
roken continuity of working, but the dredge designer has 
been confronted quite early in the affair by the question 





* “Goldfields of Otago.” 
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of the best size for the holes in his screen. Upon this | 
factor depends the quantity of material passing over bis | 
tables, and, consequently, the amount of space which | 
must be allotted to these. If he believes that any con- | 
siderable quantity of guld exists in nuggets of 8 dwt. or | 
4 dwt. size be will adopt a larger diameter of hole, but at | 
the risk of overloading his tables. Broadly it may be | 
said that holes are rarely more than jin. or less than | 
zin., but it is only a compromise at best. It is often | 
claimed by apologists that the losses in this direction are | 
more imaginary than real, and, of course, each case must | 
be judged on its merits. All that I can say is that I have | 
myself quite casually come across nuggets consisting to | 
a great extent of gold of such a size that they must have | 
been rather a neat fit in the jin. holes through which 
they had passed. 

It may be said without fear of contradiction that the | 
gold-saving part of the machine is starved in order to 
provide an excavator capable of a large output on a small | 
expenditure of power. It cannot be denied that the gold- | 
saving appliances are of the most primitive nature. Over 
twenty years ago Rickard said of Otago dredges, “ The | 
gold is caught in spite, rather than by reason, of the 
methods employed,’ and these methods are still in use 
almost universally. Many “improvements ” have been | 
patented, and have invariably died out. They may be 
divided into three classes :— 

(1) Those which aimed at the exceedingly close concen- | 
tration of an immense amount of material at one operation. 

(2) Those which aimed at promoting a “boil,” and 
which, when not choked, most effectually drove away all 
fine gold. 

(8) Those which presented an amalgamated copper | 
surface to the action of a stream of water heavily laden 
with sand and small pebbles. 

The general practice is, however, to run the fine material 
from the screen over coir mats of coarse texture pinned | 
down on inclined wooden tables and covered more or less | 
with expanded metal ; these mats are taken up from time | 
to time and washed into a tub or box, which presently | 
becomes filled with a greyish sand containing pebbles up | 
to, say, bean size. This sand is crumpled up by hand into | 
a perforated hopper, and “ streamed down” over inclined | 
stretches of baize, plush or similar material, everything 
that passes over this being rejected. Alternatively an 
amalgamating barrel is employed, but often such an 
apparatus, though installed, is not used, the presumption 
being that it is found to give no better results than the 
simpler method. 

The baize or plush is taken up and washed into a dish, 
the washings being “panned off,’ and mercury being 
sometimes employed at this stage. Alternatively, the 
mixture of silica, magnetite, and gold is “dry blown” or 
“magnetised.” The bullion is then more or less cleaned, 
and shipped or sold. 

During the past year parcels of tailings from the 
“streaming down ” were received at the Otago University 
Mining School, and gave by fire assay 2 oz. to the ton. 
Some of this gold could be seen and amalgamated readily. 
Some was visible but refused to amalgamate. Some could 
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not be detected even with a magnifying glass, and was 
untouched by mercury. All was dissolved out readily by 
solutions of alkaline cyanides. In addition, it was found 
that the rejected residues from the “dry blowing” or 
other final operation carried extremely high values. 

But as already said, hitherto, unfortunately, efforts 
seem to have been confined to producing a dredze of large 
capacity, without sufficient regard to the question whether 
the wash-dirt, when raised, can be treated in such a way 
as to extract a reasonably high percentage of its gold 
contents. To economise power, the height to which the 
material is raised is also usually cut down to a minimum. 

Now it is quite true that a dredge with buckets of 
5 cubic feet capacity will, other things being equal, 
handle 30 per cent. less wash than one with buckets of 
On the other hand, the first cost—consider- 
ing the dredging machinery only for the present—will be 
considerably less, and renewals-will also be less expensive. 
Repairs will be more smartly executed, and parts which 
are now barely strong enough can be brought up to 
correct dimensions without,running into impossible 
weights. It is thus quite justifiable to reduce the 30 per 
cent. handicap to 20 percent. Thecentrifugal pump can, 
however, be reduced in size by 30 per cent. With the 
same expenditure of power we can now raise our wash to 
a height at least 50 per cent. greater than before, this 
giving us sufficient fall to enable a concentrating 
plant to be run withovt a second elevation of the 
dirt being necessary. The particular pattern of con- 
centrator to be adopted, the. details of the lixiviation 
or other process to follow, and the after treatment of the 


| wash-water are questions of such a nature that they 


can hardly be treated in the present article ; but it 
would certainly appear from. what has been adduced 
above that the engineer would do well to transfer the 
gold-saving part of the business to the metallurgist, 
contenting himself with designing a dredge of mode- 
rate capacity, capable of carrying the concentrating 
machinery indicated by his colleague. It is true that 
some of the defects of the dredge would still remain. 
Nothing could enable runs to be worked during serious 
floods, for example. The “surging” of pond-dredges 
would still occur, but in a less marked degree. 

There would at least be the almost total extinction of 
one source of loss, of which it would be inadvisable to 
speak at too great a length. In its present form the 
gold-dredge—pace “lock-up tables,” &c.—offers splendid 
opportunities for theft. In certain parts of the world 
the discharge of one detected thief would entail the 
engagement of an individual equally dishonest, but rather 
more hungry, while an appeal to a local Government 
official would merely result in the introduction of a man 
who would be able to retain only half of what. he 
appropriated, the other moiety going to the gentleman 
who recommended him. 

Unfortunately, space will not permit of a discussion of 
“‘dry-land" dredges, improveinents in screens, the pro- 
vision of separate pontoons to carry the gold-saving 
appliances, &c. These may be dealt with in a further 
article at some future date. 
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TRANSIT FACILITIES IN NEW YORK. 
No. VI1.* 


WE now approach the consideration of the final portion 
of this subject, viz., the construction of the twin tunnels 
under the Hudson, or North River. This important work 
has been carried out by the O’Rourke Engineering 
Construction Company, under the supervision of Mr. 
Chas. M. Jacobs, M. Inst. C.E., the chief engineer for 
the railway company for the North River division, whose 
principal assistant is Mr. James Forgie, M. Inst. C.E., 
and to these gentlemen we are indebted for the photo- 
graphs from which our engravings are reproduced, and for 
much of the data now published. 

The tunnels are 87ft. apart centre to centre, are parallel 
to eachother, and consist of cast iron circular tubes, 23ft. 
external diameter, and 21ft. 2in. internal diameter. They 


| are each 6118ft. long between the chambers in which the 


shields are erected, and pass through rock, water-bearing 
sand and gravel, piling and rip-rap, and other artificial 
obstructions and soft river silt. 

Shafts were constructed on both the New York and 
New Jersey sides. The former—the Manhattan shaft— 
is 55ft. deep, 22ft. wide, and 32ft. long, and is lined with 
concrete, reinforced with steel beams down to the rock. 
It was sunk without much difficulty. This, however, was 
not the case with that—the Weehawken—on the New 
Jersey side, which was intended to be 76ft. deep, 116ft. 
long at the bottom, and 170ft long at the bottom and 
52ft. wide at the bottom and 100ft. wide at the top. It 
was to be lined with concrete down to the surface of the 
rock, which was from 6ft. to 30ft. below the general sur- 
face of the ground. As the material through which the 
shaft was sunk was found to be very untrustworthy, it was 
determined to carry the concrete walls down the whole 
depth and to excavate a length of 40ft. of tunnel both 
east and west of the shaft, to ensure the safety of the end 
walls, which had necessarily to be retaining walls. Fig. 48 
is a view of the excavation of this shaft, taken in April, 
1904. Fig. 49 is a view of the framing for the concrete 
forms for the south wall, looking east. This was taken 
in June, 1904, and shows the steel tie rods which assist 
in binding the side walls to the rock. Fig. 50 shows 
the completed shaft, which is 154ft. long and 100ft. wide 
at the top and 115ft. long and 56ft. wide at the bottom. 

Fig.57, page 370, is a reproduction of a photographic view 
of the shield showing the side nearest to the shaft. The 
outside diameter is 28ft. 6fin. and the length, exclusive of 
the hood, is 15ft. 11;,;in. The extension seen in the fore- 
ground is 6ft. 4$in. There are nine openings, the clear 
width of each of which is 2ft. Tin., and the height vary- 
ing from 2ft. 2in. to 3ft. 4in. The doors are of novel 
construction, being of a pivoted segmental form, as seen 
in the illustration. Among the advantages claimed for 
this type of construction is the fact that material has not 
to be removed before the door is opened, and its weight 
assists in keeping it closed. The two projecting plat- 
forms, on the upper of which a man is standing, are for 
the erector. Fig. 58 shows the same end of the shield 


* No. VI. appeared March 20th. 
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when fixed in position, and Fig. 55 is the face view of | river section, steel lining is used in order to make the 
the shield, with its hood. The hood projects 2ft. lin., and | structure-correspond more in weight to the silt it dis- 
extends down to the level of the top platform. There | places. The lining is to be anchored to the river bed by 
are, as seen, eight platforms—four on each level—which | foundation columns, for which s: 
are hydraulic, and were invented by Mr. Forgie, and first | necessary. These are illustrate< 
used in the construction of the tunnel for the Waterloo | are placed at intervals of 15ft.. They will allow for a 
They can be | screw column of 4ft. 8in. over the blade, with a shaft of 


and City Railway under the Thames. 
extended 2ft. 9in., and, therefore, 8in. beyond the hood. 
They are useful for many purposes besides platforms for 


by Figs. 57 and 58, and 





2ft. Tin. external diameter to be put down. The hole is 
closed by a cast steel plug C, which is held in place 








Fig. S0-WEEHAWKEN SHAFT FROM ABOVE-—SEPTEMBER. 1904 


men to work on, as, for example, as a hood, protecting 
men working on a lower level from those working 
above. The position of the sixteen rams for these sliding 
platforms are shown in the illustration, and it will also 
be noticed that the pivoted segmental door behind the 
man on the second platform is open. These rams are 
34in. diameter, and have a stroke of 2ft. 9in. 

Figs. 56 and 54 are interesting, as the former shows 

















Fig. 51—SPECIAL SEGMENT—OUTSIDE 


the meeting of the two shields in the north tunnel, and | 
the latter was taken after the shields in the south tunnel | 
had met, and the last rings were being erected. An 
erector had been put up mounted on temporary timbers. | 
Fig. 53 gives a view of a portion of the completed | 
tunnel between the rear of the shield at the Weehawken | 
end of the south-tunnel and the air lock. The air locks 
are 10ft. thick, with three openings—man, material, and | 




















Fig. 52—SPECIAL SEGMENT—INSIDE 
C, plug; H, dogs; D, plug cover. 


emergency. The man lock—the lower left one in Fig. 53 
—is elliptical in shape, with avertical diameter of 6ft., 
and a horizontal diameter of 5ft. It is 11ft. long. The 
material lock is 25ft. long, and on the same level as the 
man lock. It is circular and 7ft. in diameter. The 


emergency lock is in the upper portion, and is 20ft. long. 
It is of elliptical cross-section, with a vertical diameter of 
4ft. and a horizontal diameter of 3ft. 

In certain parts of the tunnel, and throughout the 





| the ferro-alloys, usually nickel-chrome, low in carbon, 
| with a small percentage of manganese, tungsten, Xc. ; 


| A good average Krupp plate contains 34 


| Tin. in thickness, or forged; and they may be cemented 


‘the plate was then covered with a mixture of animal 


against the upward pressure of the silt by two dogs 
H H, and the opening in the plug is closed by a cast 
ircn plug cover D, held down on the top of the plug by 
a steel yoke. 








| 
MODERN ARMOUR AND ARMOUR-PIERCING 
PROJECTILES. 
| No. I. 
| By Lieut. H J. Jones, A.R.C.Sc. (Lo-d.), A.O.D., Inspector of 
Ordnance Machinery. 
| THE problem of. armour and armour-piercing projec- 
| tiles is one of the most interesting and complex in the 
| study of ballistics. Its peculiar difficulty lies in the fact 
| that information concerning the curious phenomena that 
| have from time to time been recorded has been informa- 
| tion of a more or less qualitative kind, obtained under 
| conditions of great dissimilarity, when the observation 
of the particular facts: recorded was not the object for 
which the experiments were primarily devised. Organ- 
| ised trials of standard plates under standard conditions 
would involve such expense that private firms can hardly 
| be expected to undertake them, and, as a consequence, 
| most of our information concerning the behaviour of 
armour under attack has been obtained from proof trials 
for acceptance or premium, and, naturally, under these 
circumstances, the commercial aspect has predominated. 
It thus comes about that our knowledge of this im- 
| portant branch of ballistics is confined to general com- 
prehensive statements, which simplv indicate the tendency 
of a series of isolated observations. So long as the 
materials and processes are more or less secret and con- 
fidential, and the value of a plate is determined by its 
ability to cope with a special class of projectiles, so long 
must any solution of the problem of armour and pro- 
jectiles be merely tentative and unsatisfactory. Never- 
theless, there are certainaspects ofthe subject of which 
it may be useful to define the general scope and character, 
although from the gunner’s point of view they may not 
appear to be intrinsically the most significant. 


ARMOUR PLATES. 
Modern armour is universally made of one or other of 


the proportions are usually considered a trade secret, and 
in all probability vary with the thickness of the plate. 
r cent. nickel, 
14 per cent. chromium, }%, per cent. carbon, and ,', per 
cent. manganese. The plates may be cast, up to 6in. or 


or non-cemented. Cementation results from a super- 
ficial carburisation, which enables a glass-hard face to be 
obtained, without inl any way affecting the tough quali- 
ties of the remainder of the plate. This effect is pro- 
duced by subjecting the face to a temperature suitable 
for the solution of carbon placed in contact with it, 
the subsequent tempering permitting the production of 
a surface of any degree of hardness. e depth to 
which the cementation has effect depends upon the com- 
position of the plate, its temperature, the time of 
exposure, and the nature of the carburising process. The 
solid carbon process of Harvey, which gave a face com- 
position of as much as ,/, to ;% per cent. of carbon, con- 
sisted in covering the furnace base by a few inches of 
sand before the plate was laid on it. The upper face of 


al bore segments are | pe 


furnace being then bricked up, and a high temperature 
maintained for many days. The modern method of 
ro consists in keeping ordinary illuminating gas or 

troleum vapour under pressure in contact with the 
heated plate, a process that was covered by Thwaite’s 
English patent in 1898, and said to possess the advantages 
of more uniform and definite action, combined with 
lower temperature, shorter time and reduced cost.! In 
general the cementing materials belong to three classes— 
those acting by the formation of carbonic oxide, those 
acting by means of a cyanide, and those employing 
hydrocarbons. Experiments made with pure carbon in 
a vacuum have demonstrated that no cementation takes 
place unless air is present and carbonic oxide formed. In 
the case of the cyanide there is simple decomposition, in 
which the carbon is liberated to be dissolved in the 
steel; while, when hydrocarbons are employed in the 
form of illuminating gas, petroleum vapour, &c., the 
carbon is released by dissociation.? The chemical and 
structural changes effected by cementation have been 
studied by Arnold*; and Charpy has published a most 
complete account of some quantitative researches on the 
cementation of steel, with different carburising mateiials 
in electric furnaces at definite temperatures.‘ 

Cementation seems to be at its best for about a 6in. 
plate, the skin effect, after the differential heat treatment, 
extending to about 2in., and the 2 to 1 proportion between 
tough back and hard face represents good practice. It 
has been found necessary that the steel for cemented and 
water-hardened face armour must be much more care- 
fully selected and treated than was that for the early 
chilled steel armour; and it is eminently necessary that 
the plate should gradually grade from the face quality to 
the back quality, otherwise under attack the hard skin 
flakes off or cracks in much the same way.as did the old 
compound plates. Most makers object to the cementa- 
tion of thin plates, the general experience being that 
unless the plate is small and flat, cementation is not a 
success, warping and cracking of the plate being unavoid- 
able. Krupp, however, professes to have solved the pro- 
blem of manufacturing thin curved plates possessing all 
the features of Kruppised armour, as they are used, for 
instance, in the turret bases of cruisers’. Below 4in. or 
5in., which is usually considered to be the limit of 
cemented armour, the Charpy high nickel cemented 
plates appear to be the best, as they can be made dow. 
to about lin. in thickness, and are thus of great value for 
destroyers, and the shields of light Q.F. guns.° Usually the 
5in. limit of cemented plates marks the limit for non- 
cemented plates, the treatment of which is identical with 
that of the ordinary cemented plate, excepting that there 
is no superficial treatment, and the plate retains a tough 
quality throughout. We appear to be the only people to 
make non-cemented armour for ordinary purposes. 
Within recent years both Krupp and Hadfield have suc- 
cessfully produced cast steel armour up to 6in. and Tin. 
in thickness, with a factor of merit approaching 2; this 
nature of armour seems particularly suitable for ammu- 
nition tubes, gun shields, &c. 

The manufacture of a modern cemented plate involves 
a large number of costly processes, and a series of special 
heat treatments.’ The steel ingots weighing from 60 to 100 
tons are made in open hearth furnaces, with éither acid or 
basic linings, and chemical analyses are made to ensure the 
composition of the stee] being within the limits laid down 
by practice. The mostimportant point in the subsequent 
treatment of the ingot is the limited range of temperature 
at which it is possible to get satisfactory results, for the 
nickel-chrome alloy as forged may, by suitable heat treat- 
ment, have its tenacity increased from 40 to 90 per cent., 
and its ductility from 8 to 30 per cent., kc. For armour 
plate reheating the temperature must be known to within 
10 deg. or 20 deg. Cent., and one of the simplest foundry 
methods of temperature measurement by an iron ball and 
water calorimeter appears to afford sufficiently accurate 
indications for practical purposes.’ For a comparison of 
the value of various pyrometric instruments for industrial 
purposes, reference may be made to the works of Le 
Chatelier, to a discussion at the Iron and Steel Insti- 
tute,!° and to a paper by Whipple." . 
The steel ingot is left in the moulds, but is not allowed 
to get cold, it being removed to a forge, and heated by 
gas for many hours. It is then forged, sometimes at 
the rolling mills, sometimes under a press, and sometimes 
partly at the rolls and partly at the press. The correct 
temperature for working the metal at the rolling mills is 
secured by the use of pyrometers ; micro tests and cooling 
curves are made, and the critical points determined in 
the laboratory. When roughly forged the ingot goes 
back to the reheating furnace for several hours, after 
which it is rolled roughly to dimensions. The plate is 
then supported on knife edges, some feet .above the 
ground, so as to admit of a free supply of air, and 
when the plate has cooled to a certain temperature, 
it is put into a specia] low temperature furnace, after 
which it is softened by immersion in water. Pneumatic 
scaling hammers then remove the scale, and the plate is 
machined, the surface being carefully examined for 
cracks. The plate is then taken to the cementing fur- 





1 Castner. Stahl und Eisen, September, 1895. 
Edwards. ‘‘Armour Plate.” British Association, August. 196. 
2 Guillet. “La Cementation des Aciers au Carbone et des Aciers 
Speciaux.” 
Société des Ingenieurs Civilsde France, February, 1904. 
*» Nouvelles Recherches sur Ja Cementation des Aciersau Carbone ot 
des Aciera §peciaux.” Comptes Rendus, June, 1904. 
3 Arsold. “ Micro-chemistry of Cementation.” ‘‘ Proceedings,” Iron 
and Steel Institute, August, 1898. 
** Diffusion of Elements in Iron.” ‘ Proceedings,” Iron and Steel 
Institute, May. 1899. 
4 Charpy. ‘Sur la Cementation du Fer. ' Comptes Rendus, April, 1903. 
5 Krupp. Tar Eneinesr, January 3ist, 1 
6 Tresidde~. Brassey's Annual, 1905. Pp. 366-371. 
7 Johvs. ‘ The Production and Thermal Treatment of Steel in Large 
Masses."’ ‘ Proceedings,” Iron and Steel Institute, 1903. 
8 Hadfield. Presidential Address. ‘‘ Proceedings,” Iron and Steel 
Inetitute, 195. 
9 Gledhill. ‘* Proceedings,” Iron and Steel Institute, May, 19%. 
10 Exhibition of Pyrometers. ‘ Proceedings,” Iron and Steel Insti- 
tute. May, 1904. 





and vegetable charcoal about a foot in thickness, over 
which a covering of tiles was put, the doors of the 


11 Whipple. ‘‘ Pyrometrics for Industrial Purposes.” Cleveland Institu- 
tion of Engineers, December 5th, 1904. 
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wiched between them. The time during which the plate 
is undergoing cementation varies from two to three 
weeks, and pyrometric records are either taken at frequent 
intervals of about 15 minutes, or an automatic arrange- 
ment is used which rings a bell when the tempera- 
ture falls too low. When the process is complete the 
as is shut off, and the furnace allowed to cool 
or anothe: week, after which the plate is reheated 
and plunged into rape or other oil to harden, the time of 
the last re-heat being determined by the size, weight, and 
thickness of the plate. The — is again heated, and 
plunged into a circulating cooling solution, after which it 
goes to the presses and is bent to the moulds, the latter 
having been taken directly from the ship, or, in the latest 
practice, from the ship’s drawings.” The plate is again 
heated, immersed, and allowed to cool. It is then sent 
to the machine shops, and finished to size. When the 
final differential heat treatment of the cemented plate 
has tuken place, the face is so hard that, without special 
local treatment, holes cannot be drilled or tapped. To 
overcome this difficulty, it has been usual either to pro- 
tect the surface of the plate during cementation in places 
where holes were likely to be required, or else to make 
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Fig. 1—ATTACHMENT OF ARMOUR TO SHIPS 


accurate drawings and patterns, and to do all work on 
the plate before the final hardening. The first method 
is attended by the difliculties arising from errors in the 
foundry and the drawing-oflice, and also that no certain 
means of protecting patches of the plate has been dis- 
covered. The second method, although slow and costly, 
is common in this country, the plate being bored, tapped, 
and countersunk, and the holes filled with clay, before the 
plate is hardened. Attempts have also been made 
locally to anneal the plate by means of the biow-pipe or 
electric arc, but without conspicuous success. In America, 
and to some extent in this country and Germany, electric 
annealing currents are passed through the plate by 
pressing two copper contacts, cooled by circulating water, 
against the plate, and this method has also had success- 
ful application to the softening of strips of metal for the 
removal of slots for sights. 

The plate, having been finally prepared, now undergoes 
what is known as the differential heat treatment, in which 
the face is raised to a higher temperature than the back, 
so that, whilst on sudden cooling the face is rendered 
glass-hard, the back retains its essential characteristics 
of toughness. The plate then goes back to the machine 
shops, and the surface curves are tested to see whether 
they correspond with the moulds. If the plate has warped 
it is reheated, and the differential Sas treatment 
repeated after the requisite bending. As a rule, it is 
possible slightly to flatten hardened cemented plates of 
moderate thickness by compression of the face, but 
bending, which puts the face in tension, almost always 
results in cracking. Any work that has to be done on 
the plate after the final heat is performed by giindiag or 
disc cutting. Bending and tensile tests are usually 
carried out on specimens cut from the plate, and in the 
best practice some modification of Brinell’s impression 
test, the Borba end Frémont drop test, and vibratory 
tests on a duplex vibratory machine are also made. 

The manufacture of cast armour is now in a highly 
efficient state. The metal is cast in a mould so formed as 
to produce a plate with a face having ridges and channels. 
The hot casting is removed to a special furnace, and 
allowed to cool slowly to prevent initial strains, after 
which the sand is removed and the casting carefully 
cleaned. It is then placed in a furnace, and upon the 
corrugated surface a carbonaceous composition is placed 
to a thickness of several inches, the furnace being raised 
to a temperature between 900 deg. and 1100 deg. Cent., 
which is maintained for several days. The plate 
is then allowed gradually to cool. The plate is 


12 White 
1905. 
13 Semp. *‘ Local Annealing of Hard-Faced Armour Plates.” American 


* Modern Warships.” Cantor Lectures. Society of Arts, 


again reheated and cooled four or five times, with a 
gradual reduction of the temperature to which it is 
reheated, and at the final heating the plate is dipped 
or sprayed with oil or water, according to the ess 
required, so that the corrugated face, being hotter than 
the back, will become hard, while the back remains soft 
and tough. 

The fitting and erection of naval armour involves 
several operations of considerable technical interest. As 
an illustration of modern practice we may take a recent 
“first-class” battleship, the typical particulars of the 
armour and armament being as follows” :— 


Armour. 
i ie tp od er ertemerrmmr ran 
| Se eerie io a” gee) 
Side above belt ... osc) eee, Sen ee 
a are sos ee, 
Heavy gun positions ... wee tee eee 12in.—Gin. 
Secondary gun positions ... ... ... ... Zin. . 


Armament. 

Four 12in., four 9-2in., ten 6in., twenty-eight small guns. 
The latest practice is to carry the side armour 
throughout the length of the ship, but to reduce the 
thickness to 2in. on bows and stern, this thin armour 
being riveted directly to plating and carrying no backing 
behind it. The armour-bolts are of mild steel, Fig. 1, 
the number used being one bolt for every 7 square feet 
of plate. The usual dimensions, &c , of armour bolts are 
as follows :— 








Ib. | Ib. | Ib. | Ib. 


| 480 | 400 | 360 
Plate. | Io. | Ib. | Ib. 





Diameter of | 


| 320 | 280 | 240 | 200 
shoulder of bolt | 

















| 
| 
at cup washer...| 4 | 33 34 | 3h Ci 25 
| | 
Depth of hole in| | 
plate... ... ...| 3f | Sy | 3 at | 2 23 | 24, | 19 
} | | j 
Depth of bolt in! 
plate... . .../ 32 | 3 | 29 | 2) | 2% ) 2 | ag | 1h 
' { | 











N.B.—The weight of one square foot of armour-plate, lin. in 
thickness, is taken to be 40 lb. 


The bolts are made water-tight where they pass through | 
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the skin plating, and are reduced in the centre of their 
length to increase the resilience, and to render them less 
liable to break under impact. The sleeves are fitted 
merely to fill up the length of the bolt before placing the 
nut on, and care is taken to get the lower row of side 
armour bolts as near the lower edge as possible. The 
armour itself is not made water-tight, and water finds its 
way between the armour and the backing. 

The backing is East Indian teak, worked longitudinally 
on the ship’s side. Behind the 360 lb. armour it is 4in. 
thick, and tapers to about 2in. behind the thinner armour. 
The backing is worked in such thicknesses that the outer 
surface of the armour is flush, viz., 4in. behind the 360 lb. 
armour, and 6in. behind the 280 ]b. armour. 

The plating is in two thicknesses of 174 lb. plate 
behind the 360 1b., 3201]b., and 2801b. armour, and two 
thicknesses of 15 1b. plate behind the 200 lb. and 1601b. 
armour, each thickness serving as butt straps and edge 
strips to the other. In the most recent practice only one 
thickness of 301b. plating is used, the butt straps and 
edge strips being worked on the outside of the ship. The 
edges and butts of the plating are planed and accurately 
fitted, being riveted with countersunk points. The 


14 Hadfield British Patent No. 17,174, 1905. Tas Enctngrr, ‘‘ A: mour 
Plates,” January 5th, 1906. 








Institution of Electrical Engineers, 1896. 
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15 Brassey's Annual, 1905, page 235. 





plating is connected to the middle deck by a single- 
angle bar 44 by 44 by 18 lb., and to the main deck 
by a 4by 4 by 13 1b. angle. The frames behind the 
heavy armour consist of two angle bars 10 by 3} by 
20 lb., and behind the thin armour the frames are 10. 
by 8} by 24 lb. down to 6 by 3 by 15 1b. The 
heavy frames are spaced about 2ft. centres, and the others 
at 3ft. centres. Two horizontal girders are worked 
between the frames intercostally. The plating is made 
water-tight by caulking the edges and butts, and the fay- 
ing surfaces are coated with red lead paint. When 
armour bolt holes are cut out, the edges between the two 
plates are also caulked, every effort being made to ensure 
the plating being water-tight, irrespective of the armour 
and the backing. Red lead is injected by means of a force 
pump between the backing and the plating. The outside 
of the backing and the inside of the armour is thickly 
coated with a stiff mixture of white and red lead before 
the plate is put on, and after the plate has been secured a 
thin mixture of the same materials is then injected. 
Armour for coast defence ordnance has quite a different 
character to that for naval purposes. Land service 
shields usually have curved inclined fronts, and are 
supported by curved stays bolted to the sides of the 
carriage. Considering the small clearances, allowed these 
stays do not appear to possess adequate stiffness to pre- 
vent the shield setting back on impact and jamming the 
gears, particularly so when we remember that high- 
sighted guns are always under oblique attack, and that 
under these circumstances the work of impact is main] 
the work of distortion or displacement of the shield. 
This aspect of the matter, with special reference to the 
box-like structure of naval casemates, seems only to have 
been considered in the French service. The shields con- 
tain openings for the gun and sights, and are either in 
one piece, or in two pieces let into one another at the 
front and bolted together by a thick plate on the inside. 








MOTOR CAR SHOW AT ISLINGTON. 


Tue exhibition of self-propelled road vehicles, now 
being held at the Agricultural Hall, Islington, is the 
twelfth which Messrs. Cordingley and Co. have promoted, 
and although the building cannot be said to be crowded 





Fig. 1—PIEBPER PETROL-ELECTRIC CHASSIS 


with exhibits, there are many which have not hitherto 
been seen at public exhibitions in this country. Prominent 
among these is the strangely-named Auto-Mixte vehicle 
designed by M. Henri Pieper, of Liége. Of petrol 
electric systems, M. Pieper’s is one of the most 
interesting. In this system a petrol engine drives 
the shaft of the differential direct at all speeds, and a 
dynamo connected to a battery of accumulators provides 
the reserve power for supplying at the required moments 
the extra energy required for hill-climbing and when 
starting. It will thus be seen that the Auto-Mixte 
| arrangement is free from the disadvantage of 
some combined systems, in which losses must be 
entailed in transforming the power from engine to 
dynamo, and again from dynamo to motor. The Pieper 
method has the advantages of suppressing the change 
speed gear, progressive clutching and braking, and instan- 
taneous and automatic starting. Objection may be taken 
to the use of accumulators on account of their rapid 
deterioration, and also because of the extra weight they 
involve. In the Auto-Mixte, however, the battery acts 
like a booster in electric tramway traction, is never com- 
pletely discharged, and is immediately re-charged as soon 
as it is finished, supplying current for the peak of the 





load. Not only is the complete discharging of the accu- 
mulators provided against, but overcharging is rendered 
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power to drive the car at its normal speed and to supp 


Aprit 12, 1907 





THE ENGINEER 





363 











ractically impossible. The general arrangement of the 
Pieper system is shown in Fig. 1, in side elevation and plan. 
A petrol engine drives a shunt-wound dynamo keyed on to 
the main shaft, which is connected to a battery of accu- 
mulators. The dynamo works as a motor or generator, 
according as the E.M.F. is inferior or superior to that of 
the battery. In the first case it produces an excess of 
power; in the second it absorbs the excess power supplied 
by the engine. 

The engine has four cylinders 100 mm. stroke by 
100 mm. bore, with mechanically operated valves, and 
ignition by make-and-break contact, producing a spark of 
variable intensity in the cylinders themselves. The 
intensity of the spark is varied by increasing or diminish- 
ing the self-induction of the induction coil, and its tem- 
perature is higher in proportion as the piston speed is 
greater and demands a more rapid ignition of the mix- 





the small current necessary for the accumulators. When 
starting and during periods of extra effort the- discharge 
current traversing ieediion winding of the solenoid opens 
the throttle and give a large supply of gas. If, on the 
other hand, a charging current traverses the series wind- 
ing dynamo, its action is added to that of the shunt 
winding in the carburetter solenoid and tends to close the 
throttle valve. 

The current controller provides for almost every 

ossible condition of running, the speeds of the vehicle 

ing regulated by the excitation of the dynamo. In 
passing from one point to another of the controller, in 
order to accelerate the car, energy is derived from the 
accumulators which drive the dynamo, making it produce 
the additional torque, and paitly from the engine’ by 
further opening of the throttle. The dynamo at higher 
excitation acts as a generator and re-charges the accumu- 








Swain Sc. 


Fig. 2—ELECTRO-MAGNETIC CLUTCH AND BRAKE 


ture. The carburetter produces a constant mixture, and 
admits the gas in quantities varied automatically at each 
moment by an electro-magnetic regulatur, in such a 
manner that the gas throttle valve is entirely opened 
each time the battery discharges itself, and closes when 
the battery is charged. The speed of the engineis limited 
to that imposed by the dynamo, which it drives. The 
dynamo is keyed on the end of the shaft, together with 
the crown of the electro-magnetic clutch, which serves 
also as a fly-wheel to the petrol engine. The dynamo is 
of the four-pole type with series-drum winding and shunt 
excitation, provided with auxiliary commutation poles 
with series excitation, which allows the brushes to be placed 
in a neutral zone and assures good commutation even 
with very intense currents and a feeble field without any 
sparking whatever. It is the use of these auxiliary poles 
which allows of the variation of the angular speed of the 
dynamo, by the simple shunt variation alone, between 
400 and 1600 R.P.H., the same as that of the petrol 
engine which drives it. This variation of excitation is 
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lators, and at the same time closes the throttle if the 
charging current tends to become too heavy. The con- 
troller also provides for electric braking. In one position, 
the dynamo, being excited to its maximum, has its arma- 
ture short-circuited. It works as a generator, and in 
descending a hill obtains a speed such that the current it 
generates develops a resisting torque equal to the torque 
due to the incline. It is thus in a state of dynamic 
equilibrium. A second position is for starting up for 
running backwards. The excitation is at its maximum 
and the armature is connected to the battery with the 
resistance in series, but in the reverse direction to that 
of normal working. The electric motor and petrol engine 
turn in the reverse direction, under the action of the 
battery, the electric ignition being interrupted. Position 3 
keeps the same connection, with the exception that the 
resistance interposed in the circuit of the armature for 
starting up is short-circuited. In this manner is 








obtained the running backward at slow speed under the 
action of the battery.of accumulators and the backward 


in the rear road wheels. There are thus neither gears, 
shafts, nor chains involved in the transmission system, 
while the differential gearing is also obviated. The 
elimination of these parts to a large extent counter- 
balance the extra weight introduced by the dynamo and 
motors. The All British Car Company, Limited, McPhail- 
street, Bridgeton, Glasgow, provides one of the most 
daring departures in motor car construction in the show. 
The engine—Fig. 8—has eight cylinders operating on four 
cranks through the medium of rocking levers, somewhat 
in the manner of the Arrol-Johnston engine. Each lever, 
with its corresponding pistons, forms one unit, and it is 
claimed that as the engine has only one connecting-rod 
and one: crank throw for every two cylinders, with a 
correspondingly shorter crank case, and is, consequently, 
only one half the length, the engine is very much lighter 
than engines of other existing types having the same 
number of cylinders. The engine is controlled by three 
separate methods. First, by cutting out the valve motion 
of any two cylinders, the pistons of which are moving 








Fig. 4-INDUCTION VALVE 


simultaneously in the same direction. These pistons on 
their up-stroke compressa full charge of air in both their re- 
spective cylinders, which compression absorbs one-half the 
power given off in the down-stroke working cylinder. The 
power thus stored in the compressed charge by the two 
pistons is given off on their return stroke, and thus, we are 
told, a perfectly even torque is ensured,even with only two 
cylinders working out of the four, six or eight, with which 
the engine may be fitted. By this method of control only 
the number of cylinders required for the work to be done 
at the time are in use, the others being held in reserve, 
and balancing the torque as explained. Secondly, by 
means of a special throttle operated by hand, which 
varies the quality of the mixture, reducing this to its 
lowest point before the throttling begins, and thus again 

iving an even torque with full compression and effi- 
ciency. Thirdly, by means of a throttle controlled by 
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Fig. 3-EIGHT-CYLINDER ENGINE—ALL BRITISH CAR COMPANY, LIMITED 


obtained by the aid of a controller, which in other 

itions controls the automatic starting, the electric 

rake and the reverse, which latter is purely electric, and 
at a slow speed. 

The accumulator battery consists of twenty-four Tudor 
cells connected in series. The battery weighs about 
3 cwt., and can momentarily discharge at 200 ampéres 
corresponding to 8 H.W. Running in parallel it thus 
adds its energy to that developed by the engine. By 
means of an electro-magnetically regulated carburetter 
a full charge of gas is admitted to the engine as soon as 
the accumulators commence to discharge. The normal 
poy of current employed is 50 volts. The car- 

uretter is of the Longuemare type controlled by the 
action of a soft iron core pnd 3 from a spring and 
placed in a solenoid with two windings. One of these 
windings of fine wire is shunted across the terminals of 
the accumulators. The other—series—winding is placed 
in the circuit connecting the dynamo to the accumula- 
tors. The tension of the spring from which the core is 
suspended is so regulated that when the accumulators are 
thoroughly charged the dynamo neither produces nor 





absorbs current, the petrol engine just developing peta, 
y 


running controlled by the clutch pedal. The electro- 
magnetic clutch and brake represented by Fig. 2 consists 
of an iron disc keyed on to the driving shaft of the 
differential, and of which the surfaces are face to face 
to crowns, also of iron, one of which—movable—is fixed 
on the prolongation of the dynamo shaft, the other being 
fixed to the frame. Each of these crowns has a 
magnetising coil, in which passes an electric current of 
an intensity variable by the clutching and braking pedal. 
This current develops a circular magnetic flux, and 
tends to close its circuit by the iron plate. Its adherence 
is in proportion to the current, which, very weak at the 
beginning, allows the plate to slip on clutching. The 
current is regulated by the single pedal, which, according 
toits position, sends, by means of a special smal] controller, 
the current to the moving clutch plate or to the fixed 
brake plate. In the intermediate position the current is 
off and the clutch is out, 

Another petrol electric car which is new to the British 
public is the Mercédés. In this system the clutch of the 
petrol engine is replaced by a small dynamo mounted on 
an extension of the crank shaft. The current generated 
is transmitted by cables to a controller, and thence by 





two cables to two series-wound electric motors contained. 


the governor, which, operating in the usual way, can be 
set to give any desired speed of engine. The induction 
valve is a combined auvomatic and mechanically operated 
one ; it is opened mechanically and kept open, and closed 
ponent Be by the action of a light Tnlrens plate of 
large area, which moves with the valve, and fits into a 
seat at the top of the valve case. This valve is shown 
in Fig. 4 in section. 

In addition to the hand brakes the engine can also be 
converted into a two-stage air compressor by opening the 
exhaust valves at every revolution. This is effected by 
means of specially operated cams on the cam shaft. The 
gear case is of circular section, and a continuation of the 
crank chamber. It contains the fly wheel, clutches, for- 
ward and reverse gear and brake. The gearing is of 
Jeffrey and Sayers’ epicycloidal pattern and gives five 
speeds forward. With the three forward speeds the top 
speed is obtained by a direct drive. The low speed is also 

ractically a direct drive. The epicycloidal gears have 
internal teeth, always in mesh, and are operated by 
special clutches and foot levers. 

Amongst minor improvements, the silencers for petrol 
engines shown by Sharpe’s Universal Patents Company, 
Limited, 58, Fleet-street, London, have attracted atten- 
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tion on account of the success which they attained in 
the Auto-Cycle Club’s trials in February last. Briefly, 
the construction of this type of silencer is as follows :—A 
perforated pipe with baffles and flanges at either end 
passes through a series of aluminium globes provided 
with gills. The exhaust — entering the pipe find their 
progress arrested by the baftle in the first globe, and they 
are caused to be broken up and flow through a set of 
holes into the globe before they can find access to the 
next group of holes on the other side of the baffle. In so 
doing, they have to take a circular path round the inside 
of the globe, and, in expanding, part with some of their 
heat and velocity. The process is repeated in each suc- 
ceeding globe until the desired degree of quiescence is 
produced. It is claimed that not more than 5 per cent. 
of the engine power is lost in this type of silencer. 

There is a fairly representative collection of heavy 
commercial vehicles, but pew features and improvements 
are practically non-existent. The Yorkshire Patent Steam 
Wagon Company, Hunslet, Leeds; Fodens, Limited, 
Sandbach ; Robey and Co., Limited, Lincoln; Tasker and 
Sons, Andover; Allen and MacLellan, Limited; Wallis 
and Steevens, Limited; Wm. Foster and Co., Limited, 
Lincoln; Savage Brothers, Limited, King’s Lynn; and 
Mann's Patent Steam Cart and Wagon Company, 
Limited, Leeds, are amongst the exhibitors of commer- 
cial vehicles. The 5-ton steam wagon shown by the last- 
named firm has been built for the Powell Duffryn Steam 
Coal Company, Limited, Aberdare, and, in addition to 
the standard platform, is fitted with a set of separate 
steel boxes on runners. The boxes are self-tipping on 
either side, for delivering given quantities of coal at 
different points. Otherwise the machine is of the standard 
pattern. 

The aéronautical section of the Exhibition is of con- 
siderable dimensions, and, in addition to balloon and kite 
apparatus, contains numerous models of flying machines, 
many of which seem utterly incapable of performing the 
functions for which their inventors intend them. 








THE NEW CROTON DAM. 
No. I. 


One of the important events in hydraulic and water 
supply engineering during the year 1906 was the comple- 
tion of the greatest masonry dam in the world, this 
being the “ New Croton Dam” for the additional water 
supply of New York City. This is by far the highest dam 
in the world—297{t.—but of two irrigation dams now bein 
built in the United States, one will be 11ft. higher wn | 
the other only 17ft. lower than this. In fact, the United 
States has—completed or under construction—the six 
highest dams in the world, as follows :—Shoshone dam, 
808ft.; New Croton dam, 297ft.; Roosevelt dam, 280ft. ; 
Cheeseman dam, 236ft.; Pathfinder dam, 210ft.; Wachu- 
sett dam, 207ft. 

The New Croton dam—so called to distinguish it from 
the old Croton dam built fifty years ago, and now super- 
seded and submerged—forms an impounding reservoir 
of 32 billion gallons capacity, about 37 miles north of 
the city. It was commenced in 1892, and completed in 
1906. It is of masonry throughout, except for a short 
and low pieces of embankment at one end; it is 166ft. 
high above the ground, or 297ft. above the lowest point 
of the foundation. Its length is 1168ft., and at one end 
is a waste weir 1000ft. long; this latter is in the form of 
an L, the short leg forming an extension of the dam, and 
the long leg forming part of the side of the reservoir, 
discharging into a waste channel. 

In the engravings in our Supplement one is a front 
view of the entire dam, with its two gate-houses and the 
waste weir, which is crossed by a steel arch bridge of 
200ft. span. The grounds are laid out as a park around 
the base of the dam, with a fountain supplied from one 
of the gate-houses, and the drive-way is carried over the 
lower part of the waste channel by a plate girder bridge. 
Another engraving shows a view looking along the dam 
from the hillside, and still another is a view from above 
the dam, showing the waste weir and channel, with the 
steel arch and girder bridges. The fourth engraving is 
a view from below the dam, showing the waste weir and 
channel and the two bridges. 

The construction of the dam was commenced in 
October, 1892, and the masonry was completed in January, 
1906, but atter that there was still a considerable amount 
of finishing work to be done. The progress was delayed 
by changes in the plans, as will be described later. The 
original design was prepared by Mr. Alphonse Fteley, 
Chief Engineer of the New York Aqueduct Commission, 
and the work was done under his direction, until the end 
of 1899, when he resigned on account of ill-health, and 
died not long after. He was succeeded by Mr. W. R. 
Hill until October, 1903; Mr. J. W. Smith then held the 
position until August, 1905, when he too resigned. and 
Mr. Walter H. Sears was appointed to the position. 

The water supply of the city of New York, for a 
population of about 2,500,000, is drawn almost entirely 
from reservoirs in the watershed of the Croton River 
Valley, the area utilised being about 340 square miles. 
There is a smal] auxiliary supply from 22 square miles of 
watershed on the Byram River and the Bronx River; 
this amounts only to about 20 million gallons per day, 
while the total daily consumption is about 300 million 
gallons. The principal reservoir, known as Croton Lake, 
was formed by the old Croton Dam, built by the city in 
1837-1842. This had a capacity of two billion gallons, 
and was supplemented from time to time by other reser- 
voirs formed by six smaller dams on the principal 
tributaries in the upper part of the watershed. These 
have an aggregate capacity of 40 billion gallons, collecting 
the water in wet seasons for delivery to the main reservoir 
when needed. With the growth and development of the 
city a largely increased supply of water became necessary, 
and the capacity of Croton Lake has been increased from 
two billion gallons to 32 billion gallons by the construction 
of the New Croton Dam. 





At the time of the building of the old Croton Dam, an 
aqueduct was built from Croton-Lake to the reservoir in 
Central Park, a distance of 38 miles. This was of 
masonry, lined with brick, and had a cross-sectional 
area of 58°84 square feet. It had a nominal capacity 
of 72 million gallons per day, but actually carried 95 
million gallons per day at times. The city end was after- 
wards replaced by six lines of 48in. cast iron pipe. The 
water supply of the city had become inadequate and 
inefficient by 1880, and in 1883 the Aqueduct Commission 
was created under an Act of the Legislature of New York 
State, for the purpose of increasing the water supply by 
the construction of a new aqueduct and a large dam on 
the Croton River. The new aqueduct was 31 miles long, 
and had a cross sectional area of 155°57 square feet, with 
a flow capacity of 300 million galions per day. It ends 
at 185th-street, from which point run twelve lines of 48in. 
pipe, four of these going to the Central Park reservoir, 
three miles below. This new aqueduct was commenced 
in 1883 and completed in 1890, the water being turned 
into the Central Park reservoir on July 15th, 1890. The 
cost of the aqueduct was about £5,000,000. The map in 
Fig. 1 shows the position of the dams and aqueducts. 

The decision to adhere to the Croton lake for the 
increased water supply system, as adopted in 1883, was 
not made without consideration of a number of other 
sources of supply, most of them at much greater dis- 
tances. Already the increasing population and increas- 
ing demand for water have reached a point where the 
insufticiency of the Croton supply becomes evident, and it 
is well that the city in 1906 adopted plans for bringing ina 
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Fig. 1—THE CROTON DAMS AND AQUEDUCT 


new supply from reservoirs to be established in the Cat- 
skill Mountains. This will require an aqueduct some 
80 miles long, and the first sections of this are now under 
contract. = 

At the time when the project for increasing the water 
supply from the.Croton was adopted, in 1883, the project 
included a new dam to enlarge the Croton Lake, and a 
new aqueduct to bring the water to the city, but only 
the aqueduct was put under construction. The general 
plan was to build the dam below the old Croton dam, 
partly to utilise the supply from the lower portion of the 
watershed—which was going to waste—and partly on 
account of some doubt as to the strength and durability 
ofthe olddam. This old dam was all that stood between 
the city of New York and a water famine. The first 
plan was to build an immense stone masonry dam on 
what was known as the Quaker Bridge site, and this pro- 
posed structure was described in THE ENGINEER some 
years ago. The site was about 44 miles below the old 
dam and 1} miles above the mouth of the river, where 
it flows into the Hudson River. This site and the dam 
itself were the subject of numerous objections, and in the 
controversy a number of sites were advocated by various 
parties. Under engineering investigation these were 
weeded out until only two remained, the Quaker Bridge 
and the Cornell sites. The controversies and investiga- 
tions continued intermittently for about eight years, and 
it was not until early in 1891 that the Aqueduct Commis- 
sion finally decided upon the Cornell site, which is about 
1} miles above the Quaker Bridge site. The construction 





of the dam and aqueduct should have gone on simul- 
taneously, but as a matter of fact the site for the dam 
was not settled until more than six months after water 
had been flowing through the new aqueduct. In the 
meantime, however, the Commission had built the 
Carmel, Sodom, and Titicus dams in the upper part of 
the watershed in order to provide for a more immediate 
increase in the water supply resources of the city. 

In studying the situation and the various available sites 
for dams, the Engineer-in-Chief—the late Alphonse 
Fteley—arrived at the conclusion that a comparatively 
low dam would be preferable to either of the high dams pro- 
posed. He proposed to construct this about a mile below 
the old Croton dam. This could have been built in three 
or four years, and was estimated to give a supply suffi- 
cient for twenty years—to 1910—or perhaps as long as the 
Croton watershed could be Snpuidor wou for the water 
supply of New York, while the amount of money saved 
might be invested in additional supplies at other points. 
This plan was overruled by the Aqueduct Commission ; 
but it is worth noting that the year 1906 saw not only 
the completion of the New Croton Dam but also the adop-: 
tion of a project for an entirely new water supply 
system, to be developed in the Catskill Mountains and 
conveyed to the city through an aqueduct some 80 miles 
in length. The particulars of the three masonry dams 
then proposed on the Croton watershed are as follows :— 


Proposed New Croton Dams, 1890. 
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995ft. 
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101ft. 
22ft. 206Ft. 


376 . 855 


1402ft. 
180ft. 
91ft. 


Length ... ... .. 
— above river 
Depth below river 
Total height... ... 271ft. 
Watershed area, 

square miles 


; 388 
Reservoir capacity, 


gallons w- ...| 34,000,000,000} 32,000,000,000) 16,000,000,000 
Estimated cost of 
£817,000 


dam proper. £730,000 | £490,000* 
Time for construc- | 
tion, years .. six ‘five | 





three to four 





* £350,000 if part masonry and part earth. 

This review of the preliminaries brings us to the design 
of the New Croton Dam. The site is about 37 miles 
from the Central Park reservoir in New York City, three 
miles above the mouth of the Croton River, and the same 
distance below the old Croton Dam, which is now sub- 
merged, and has 30ft. to 35ft. of water above its crest. 
With this raising of the water level, the length of the 
lake or reservoir is increased from 5} to nearly 20 miles, 
and the capacity from 2 billion to 82 billion gallons. The 
surface area is 3425 acres, as compared with 500 acres 
originally, and the entire area between the old and the 
new water level had to be cleared. This work included 
the cutting of. timber and clearing away brushwood, the 
reconstruction of railways, roads, bridges, and telegraph 
and telephone lines, and the destruction and removal of 
three villages, numerous buildings and farmhouses, and 
some cemeteries. 

A subsidiary dam, known as the Muscoot Dam, has 
been built across the lake, about 5}. miles above the old 
Croton Dam. Its purpose is to prevent the bottom from 
being wholly or partly exposed in some of the shallower 
parts at the upper ends of the lake when the water in the 
main body of,the lake’ is drawn down below the level of 
the overflow of the New Croton Dam. The Muscoot Dam 
is 950ft. long, with a; depressed overflow weir or spillway 
200ft. long, the level of this overflow weir being the same 
as that of the New Croton Dam, or 196ft. above sea level. 
Iron frames along the weir carry a footwalk, and afford 
support for flash boards to raise the level of the weir 4ft., 
making the entire dam then available for overflow. The 
maximum height of the dam is 70ft., or 35ft. above the 
surface of the ground. It is of rubble stone masonry, 
with rock foundation ; the up-stream face is vertical for 
191t. down from the top, then has a batter of 1ft. in 12ft. to 
35ft. below the top, and is then vertical to the base.. The 
down-stream side is made in steps, giving a mean ge 
of one horizontal to two vertical. The top course of the 
dam is of cut stone, and the steps are faced with 
heavy blocks so as to withstand the shocks of falling water 
and ice. 








THE WOODLAWN ACCIDENT. 


Tur derailment which took place with appalling results 
on the New York Central Railway, on the 16th of 
February, is now known officially as the ‘Woodlawn 
accident.” We have just received from the United 
States a series of reports and photographs dealing with 
this catastrophe. The first of these has been written by 
Professor Mansfield Merriman, and addressed to Mr. 
G. W. Kettridge, Chief Engineer of the New York 
Central and Harlem River Railroad. The second and 
third statements are unsigned. The fourth is addressed 
by Professor G. F. Swain to Mr. W. J. Wilgus, Vice- 
president of the line. The fifth is a report by Messrs. 
R. Hunt and Company, who have carefully tested the 
spikes by which the rails were secured. And, lastly, we 
have the substance of an address delivered by Mr. Wilgus 
before the New York Railroad Club, March 15th, 1907. 

A perusal of these documents leads us to the conclusion 
that the accident never took place at all. They prove 
conclusively that no derailment was possible; that the 
spikes could not have been sheared, and that the electric 
locomotives had been used for long periods experi- 
mentally with perfect success before they were put into 
regular use. 

As, however, the evidence that the train was derailed 
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is simply overwhelming, we are driven to the conclusion 
that the cause has been missed by those who have investi- 
gated the subject. We are supported in this view by 
Professor Merriman, who says: “These computations 
hence indicate that the accident must have been due to 
some.other cause than the radial pressure developed 
under the normal action of the locomotive.” 

It must be kept in mind that a light train was being 
drawn by two very heavy and powerful electric locomo- 
tives round a curve of quite moderate sharpness, at, no 
doubt, a high speed. So far as is known, one of these 
engines was partly “dead.” They have each eight 
driving-wheels, and one or two pairs of these drivers were 
notin operation because of a defect in the collecting shoes. 
The third rail is in the “six foot.” Itis not a mid rail. 
Both the locomotives kept the track, which was burst by 
the shearing of some nineteen spikes by the rail flanges ; 
the outer rail was originally raised 44in. The centre of 
gravity of the electric engines is low—44in. only above 
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yet that the engines were a tight fit.- They could scrape 
through ‘the curve, because everything would yield a little 
by its elasticity. The inner rail, taking the stress. some- 
what as anarch, would be better able to resist that stress 
than would the outer rail; but we may easily conceive 
that a stress rather dangerous.in amount would be. set 
up. “If, however, the engine was forced through this tight 
curve at a high speed, we should have the bursting 
effort due to tightness augmented by centrifugal effort ; 
and it is easy enough to see that, although the line might 
withstand either stress alone, it would not withstand 
them in combination. 

Now it so happens that none of the reports before 
us give any particulars as to the precise amount of 
clearance. Yet this is the all-important fact. No 
test of the gauge is even hinted at. No one seems 
to have measured clearances, or end play in the axles. 
It has been stated elsewhere, but we know not with how 
much truth, that the rails were not regularly curved, but 
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| Axle CG Axle CG 
Friction resistance, rigid wheel base. | Rad, | 20t thrusting thrusting 
Spent pe | Com. | 2gainst rail. against rail. . Spike 
m.p.h.| effect. |-———_—_—_—___—________———_ Taser |__| . | shear 
at H. 3 fee, Spike ‘Spike at J. 
A. B. C. D. | en ae: H, | tae f shear P. | shear 
| at H. jat H. 
40 | — 1590} 3600 | 5150 4620 4380 3440 | 3920 | 4180 | 4080 4,740 560 3,860 sitics 6410 | 2410 
| | 
50 1320 3450 4980 4300 4200 3560 | 4280 4360 | 3930 | 7,400 3,040 4,120 | — | 6600 | 2570 
60 4880 3300 4800 3980 3900 3740 | 4560 | 4650 | 3640 | 10,470 | 5,820| 4,480 bas 6830 | 2780 
70 9050 3130 4620 3720 3580 3940 | 4830 | 5000| 3350 14,130 | 9,130 7,460 | 2460 | 7100 | 3020 
| | | 
80 | 13,790 | 2900 4400 3430 3200 | 4150 | 5100 | 5360 | 2970 18,3£0 | 13,000 | 11,000 | 5640 | 7400 | 3300 





the rail—and it was in the first instance assumed, as 
already stated in our pages, that the shearing of 
the spikes was due to centrifugal effort combined 
with the low wheel base. If, however, the reports 
before us are accurate, then it appears that this theory 
is untenable, and we have to seek for some other explana- 
tion. ; 

The first, or preliminary puzzle, is why did not the 
engines leave the track? It seems to be fair to assume 
that the first one sheared no spikes, for if it did the next 
engine must have been derailed. Even if the second 
spread the road, it might have kept on, being tied to the 
first engine, and so sustained, possibly on its outer wheels 
only, for the half second or so required to traverse a dis- 
tance of 40ft. or 50ft., then the coaches upset, and were 
dragged along on their sides. The whgle accident was 
begun and complete in probably ten seconds. 

There is no reason to believe that the train was run- 
ning at an extraordinary speed; of course, the velocity 
may have been very high, but we have no evidence that 
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it was. Nothing over 70 miles an hour seems to be con- 
ceded. At 60 miles an hour there was apparently a very 
fair factor of safety—nearly, indeed, four to one. We 
must get out of our minds any other cause of the derail- 
ment but the bursting of the track by the shearing of 
the spikes holding down the outer rail. Now, the various 
investigations which have been carried out go elaborately 
into the consideration of the radial centzifugal effort of 
the engines traversing the curve, and the way in 
which any one wheel might affect the pressure of 
another wheel against the outer rail. All this is 
based on assumed clearances between the wheel flanges 
and the rails, and the. wheel hubs and the side 
irames. If centrifugal effort alone did not suffice to dis- 
place the outer rail, we have to consider what other force 
was available. The rigid wheel base is 16ft. 4in. At 
each end of the locomotive is a pony truck controlled by 
a traversing spring, exerting on the curve—which has a 
radius of 1860ft., or a fraction over 28 chains—a resisting 
pressure of about 3500 lb. We reproduce from the report 
a diagram which shows the position of ar engine on the 
track. The curvature is exaggerated. In examining the 
diagram it must not be forgotten that the flanges, as 
shown at H and D, for example, are not pressed against 
the rails, because the rails are not on the level of the 
axles. Indeed, the wheels H and D are quite clear of the 
rails as far as their flanges are concerned, but C B are 
pressed. against the inner- rail, and F against the outer 
rail. _We have, in short, A, B, C, D, E, F, G, and H,as 
eight points in the chords of two arcs, and it wiil be seen 
at a glaiice-that whether these points can be reconciled 
with the rails or not depends absolutely on the amount of 
lateral-displacement possible in the axles, and the clearance 
between the flanges and the rails. If there was no 
clearance of any kind then the engine could not stand 
on the track. : ; 

Let us now suppose that although there was clearance, 








that they were polygonal, a condition easily enough 
established if they were bent on the spot by a “ bear.” 
This would mean tight and slack places. Neither is 
there a syllable of information as to the flange clearance. 
We do not know whether the central driver had thinner 
flanges than the others, nor what the play was of. the 
axle-boxes in the hornplates, or of the axles in their bear- 
ings. Yet these particulars are of vital importance. 

As the case stands set forth in the reports before us the 
derailment is so inexplicable that, as we have said, itis obvi- 
ously impossible that it could have occurred. But these 
reports leave quite untouched the hypothesis that atleast 
one of the engines was tight to. gauge. We have here, 
then, the only explanation of the cause of the derailment 
which is at once more than adequate and remains quite 
undisputed ; and until additional information reaches us 
we shall continue to believe that we have here the true 
solution of the problem. In this country easing the 
gauge on curves is regarded as of not less importance 
than raising the outer rail. Platelayers are, however, 
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apt to make mistakes. Possibly they made one in deal- 
ing with the Woodlawn curve. 








NOTES FROM SOUTH AFRICA. 
(By our South African Representative. ) 

JOHANNESBURG, March 18th, 1907. 

Tue first serious railway accident which has happened 
under the present Railway Administration occurred early in 
the morning on the 13th inst., resulting in the death of 
eleven persons, including Dr. A. Jameson, ex-Commissioner 
of Lands for the Transvaal, and the injury of fifteen persons. 
The accident occurred a little east of Alkmaar, a station on 
the Pretoria-Delagoaline. An inquiry has been held into the 
occurrence, and the evidence has proved that an exceptionally 
heavy rainstorm, or, as some say, a cloudburst, was the cause 
of the disaster. At Alkmaar the rain-gauge registered 44in. 
of rain as having fallen during the night, probably during an 
hour or so. At the scene of the accident there is an embank- 
ment, constructed of sandstone grit, about 10ft. high at 
the highest point, where a 2ft. steel pipe culvert passed 
through it. The culvert was unable to carry off the water 
which accumulated rapidly, and the embankment, being 
rapidly destroyed by water percolation, was carried away 
for a length of about 25ft., the track being left sus- 
pended. At 12.30 a.m. the Delagoa Bay mail train, 
running at from 28 to 30 miles an hour, ran into the wash- 
away. The engine passed the gap and then turned over, the 
rails having, of course, sagged under the weight of the 
engine ; the two coaches following were telescoped, and every 
passenger in these coaches was either killed or injured. 
The remaining two coaches were only slightly damaged, and 
the majority of the passengers were either only slightly 
injured or escaped unhurt. The inquiry has exonerated the 
Administration from neglect. but it is unquestionable that 
the policy of placing pipe culverts in. embankments of this 
nature-is to be deprecated. In this instance no official had 
seen the culvert running more than one-quarter full of water 





after the most severe storms, but the low country is especially 
liable to these severe storms, and what has. happened on this 
occasion may easily occur elsewhere. ; 

The new electricity plant recently installed by the 
Johannesburg Municipality for supplying current for bs 
ing and tramways is giving a good deal of trouble. 6 
plant is gas driven, and consists of Oechelhauser gas engines, 
supplied with gas from Poetter gas —— the engines 
driving Siemens Bros. generators. ere are eight sets 
installed—four of 675 kilowatts, and four of 1350 kilowatts 
capacity. The plant is divided into three sections, one 
supplying continuous current to tramways, the second pro- 
viding continuous current for lighting the inner area of the 
town, and the third delivering two-phase alternating current 
for lighting the outer area. There have been difficulties since 
the commencement of operating the plant. The coal was 
not suitable for gas production, and extensive additions and 
alterations had to be made to the gas-cleaning plant, and 
various minor troubles ensued, but finally the engines 
were got more or less into shape, and the plant 
was kept operating fairly continuously. ithi 
past week, however, a mishap has 3 
head of one side of a 1350-kilowatt tramway set 
broke, and before the engine could be stopped the cylinder 
was broken, ny to the extent of £1500 being caused. 
The climax, from the public point of view, came on Saturday, 
however, when the whole tramway system was stopped from 
1 p.m. to 1.80 p.m. and from 6 p.m. until 9. p.m., whilst the 
inner, or city area, lights were also off for the Jatter period. 
The inhabitants of Johannesburg have been very patient ; no 
Council or contractor could have wished for greater con- 
sideration than has been extended, but it is now being 
seriously proposed that the gas plant be discarded and steam 
sets installed. 

Local engineers were strongly opposed to the use of gas 
engines from the first, and before the Council accepted the 
report and decided to call for tenders for the plant, the Trans- 
vaal Institute of Mechanical Engineers, in its journal, 
recommended that a commission of engineers should report 
upon the proposals. This was commented upon by the 
chairman of the Committee in terms which practically 
accused the Institute of impertinent interference. In 
January, 1908, the Council instructed the consulting engi- 
neers to call for tenders, and the Chamber of Trade at once 
took the matter up and requested the Transvaal Executive 
to hold an inquiry, on the lines of the British Board of Trade 
inquiry, into the proposed scheme, pointing out that the 
success of the plant was problematic, and especially remarked 
upon the inadvisability of putting in what was practically an 
experimental plant, in a town seven thousand miles 
away from the manufacturers’ works. Lengthy and some- 
what bitter correspondence ensued in the local Press, and 
finally the Transvaal Government refused to hold an inquiry. 
In June, 1906, the first portion of the plant started operating 
the trams, and fresh sets have been gradually started up until 
now they have all been in operation. Owing, however, to 
various troubles and delays, caused in the operatica of the 
trams, the Town Council, in Pa ovember, 1906, entered into a 
contract with Messrs. Stewa.t, who supplied the plant, to 
take over the operation of the plant for twelve months, the 
contractors to deliver current at the switchboard at a rate of 
1-1d. per unit, plus £1000 per month, or a total cost at 
switchboard, exclusive of depreciation, &c., of 1°39d. per 
unit. In a report presented to the Council by the consulting 
engineers in January, 1904, the unit at the switchboard was 
estimated at a cost of 0-76d. per unit. The estimate is, there- 
fore, exceeded by over 80 per cent. In their published 
reports the Chamber of Trade estimated the same cost at 
1-38d. per unit, or less than 1 per cent. below the present 
cost. In December last year your correspondent called 
attention to the fact that the Town Council, by entering 
into this contract with Messrs. Stewart to supply current at 
1-1d. per unit had, by inference, cancelled the penalty clauses 
contained in their contract for the supply of the plant, and 
thereby condoned any breach of guarantees for costs of 
generation. As this has not been refuted it isto be presumed 
that it is correct. 

The following figures are interesting and striking :— 
The original estimates of the cost per car mile, excluding 
interest, &c., was 11°93d., the estimate for 1907 is 1s. 6d., 
and the actual cost at present is about 1s.8d. The minimum 
fare was to be 2d.—it is 3d. The selling price of current for 
lighting purposes was to be 4d. per unit; itis now6d. The 
charge per unit for power go was to be 2°58d. ; it is 
now sold at 4d. and 3d. In the estimates of income and 
expenditure, when the scheme was under discussion in 
December, 1902, the revenue was taken at £324,661, and the 
net profit at £29,668. In the Town Council’s estimates for 
the period July, 1906, to June, 1907—presented with their 
annual estimates—the revenue was estimated at £446,150, 
and the net profit at £44,983, so that in spite of the fact th 
the electrical output is 25 per cent. lower than the Decem= 
ber, 1902, estimate, the money taken from the consumers is 
over 30 per cent. higher. The total cost per unit generated 
was estimated in 1902 to be 1:38d., whilst the estimate for 
the present period is 3°165d. 











Roya. InstrTuTION.—A general monthly ting of the bers 
of the Royal Institution was held on the afternoon of the 8th inst., 
Sir James Crichton-Browne, M.D., F.R.S., treasurer and vice- 
president, in the chair. Mr. E. T. Hanson, Mrs. H.-Lovfiler, Sir 
Alexander Pedler, C.I.E., Dr. J. Percy Smith, Mr. F. H. Sally, 
Mr. A. H. Tubby, F.R.C.S., and Mr. C. A. Woods were elected 
members. The special thanks of the members were returned to 
Sir Andrew Noble, Bart., K.C.B., for his donation of £200 to the 
fund for the p tion of experimental h at low temperatures ; 
and to Lady Kelvin for her gift of a statuette of the Rt. Hon. Lord 
Kelvin, G.C.V.0. The chairman annonnced the decease of 
Professor M. Berthelot, Hon. Mem. R.I., and of Dr. Allan 
Macfadyen, Fullerian Professor of Physiology in the Royal Institu- 
tion 1901-3, and resolutions of condolence with the relatives were 
passed. : 

Guiasdow Harsour TUNNEL.—It is officially announced that 
Glasgow Harbour Tunnel, which was opened for vehicular and 
pedestrian traffic in July, 1895 will be closed to traffic at the end 
of the present month. The directors of the company have taken 
this stepin consequence of the unremunerative working of the under- 
taking. The capital expenditure upon the tunnel has been £287,290. 
The subway under the Clyde connects Mavisbank Quay on the 
south side with Finnieston and Stobeross on the north side, and is 
immediately under the Finnieston elevated ferry crossing. It con- 
sists of three tunnels 16ft. in diameter, the side ones being intended 
for vehicular traffic, and that in the centre for foot passengers. 
The approach on both sides.is by a circular shaft 80ft. in diameter, 
in which are operated the hydraulic hoists, raising or lowering the 
vehicles as they enter or leave the tunnels. Theshafts are formed 
of cast iron segments, filled in with concrete, and lined with glazed 
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THE SALVING OF THE. SUEVIC. 


On Saturday, April 6th, the final act in the series of 
salvage operations which led to the recovery of a large 
part of the hull of the wrecked liner Suevic was accom- 
plished at Southampton, when the vessel, or, to be exact, 
about two-thirds of the ship, was safely docked at that 
port. Ina period of less than three weeks the Suevic 
was wrecked on the rocks off Lizard Point, the whole of.- 
the passengers and crew saved, a large part of the cargo 
salved, the vessel cut in two, and the major portion towed 
to Southampton and placed in dock. The work will long 
remain notable among salving operations, for, although in- 
two previous cases stranded vessels have been cut apart 
with the object of saving a portion, at any rate, of the 
hulls, nothing of the same magnitude has ever before 
been accomplished. 

On the night of March 17th the Suevic ran on a reef of 
submerged rocks lying about a quarter of a. mile off the 


water. Almost amidship were two high and shar 
innacles of rock on which the ship’s bottom snelied 
heavily at low water, and it was —— ‘a8 BOON as a 
eareful examination by divers had been made, that if the 
bottom was to be saved from piercing these pinnacles 
would have to be removed. On the 25th March it was 
decided to blast the rocks, and holes were drilled in them 
by divers using pneumatic tools. The work of levelling 
the rock was completed on the 27th March. In the 
meantime it was decided to cut the vessel in two ata 
point about 180ft. from the bow, or 370ft. from the stern. 
Forward of the engine space are four holds with three 
water-tight bulkheads separating them, and one bulk- 
| head between the engine space and No. 4 hold, which 
was in use as a reserve bunker. The next, No. 3 hold, as 
well as Nos. 2 and 1 further forward, were for cold 
storage and are insulated. The ship had four masts. The 
position where the severance was made is about the 
middle of No. 8 hold, forward of the second mast and 
aft the bridge. When operations were commenced. the 








Lizard Point, in Cornwall, and close to the powerful | 
electric lighthouse on the headland. The site of the | three forward holds were full of water; No. 4, or the 
wreck is showr below.. The whole of the sea/|réserve bunker hold, had 12ft. of water in it, and the 
bed in the immediate neighbourhood is a mass of rock, | space under the false bottom was flooded the whole 
with many sharp pinnacles rising above the general level | length of the ship. Other parts of the vessel were free 
of the whole. The fore part of the vessel was pierced by | from water. 
some of these rocky pinnacles, and she was held fast while | Three powerful Gwynne pumps, two 12in. and one 
the after part was afloat in over four fathoms at low,|10in., were placed on board by the Liverpool Salvage 
water of spring tide. Association—but not at any time were all of these 
The Suevic is a twin-screw vessel of 12,500 tons gross | required—in addition to the ship’s pumps, to keep the 
register, 550ft. in length, 68ft. 4in. beam, and 40ft. depth, water under in No. 4 hold. No attempt was made to 
drawing about 27{t. loaded. She was built in 1900 by | clear the water from the double bottom, which remained 
Messrs. Harland and Wolff at Belfast for the White Star | flooded until the vessel was dry docked. 
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CHART OF THE LIZARD, SHOWING POSITION*OF THE WRECK 


Line. Although intended primarily for carrying large; To strengthen the bulkhead at the forward end of the re- 
quantities of cargo, she has accommodation for a/| serve bunker sufficiently to stand the water pressure after 
number of passengers. She was specially fitted with | the severance, it was heavily strutted by 12in. pitchpine 
refrigerating machinery and cold storage for carrying | baulks placed horizontally fore and aft up to the level of 
consignments of meat, and her cargo at the time of | the orlop deck. Above the orlop deck is the lower deck, 
the wreck largely consisted of carcases of sheep. | then the main deck, and above that again the promenade 
It should be noticed that the tide at the time of the | deck. 
disaster was about three-quarter ebb, and just after the| The plating of the hull in the neighbourhood of No. 4 
springs. The rise of tide at the Lizard at springs is 14}{t. | hold varies from jin. to lin. in thickness, and the main- 
There was a heavy sea running at the time of the wreck, | deck plating is lin. thick. The shear strake consists of 
bat, happily, all the passengers were landed by the Lizard, | two thicknesses of lin. plates, and the keel is a flat bar 
Cadgwith, and other lifeboats, and the ship’s boats within | 12}hin. by 34in. The bottom plating generally is about 
a few hours of the disaster. | lin. thick. The cutting of these heavy plates was a 
With the exception of one period of about twenty-four | matter of no little difficulty. Owing to the hold being 
hours, Captain Jones, who commanded the Suevic, re- | fully loaded with cargo, the whole of the cutting had to 
mained on board with a large party of the crew until the | be done from the outside of the hull. No drilling what- 
salving operations had been completed. On one occasion, | ever was attempted, the whole of the plates being severed 
during the early part of the operations, the vessel was | by exploding gelagnite cartridges. The charges varied 
working so heavily in the heavy seas which constantly | in size, according to the position and thickness of the 
broke over her that ae Jones ordered all hands to | plates, and were restricted as much as possible to avoid 
abandon the ship, and landed the working party until the damage to other parts of the hull. The largest charge 
sea went down sufficiently on the following day to allow | used in any one explosion was about 101b. The cutting 
of the resumption of operations. | through of the keel, which, as we have said above, is a 
Shortly after the wreck occurred, Captain Murray, the | steel bar 12}in. by 3}in., was accomplished by one charge 
marine superintendent of the White Star Line, who had / of 8lb. The charges were sewn up in-canvas covers an 
arrived at the Lizard to superintend salvage operations, | laid along the plates in close contact, and fired electrically. 
decided, in consultation’ with Captain McClellan, the | All sorts of expedients were adopted for keeping the 
surveyor of the Liverpool Salvage Association, that: any | charges in contact with the plating. On the weather side 
attempts to get the vessel off the rocks as a whole would | of the ship, the whole of the cutting down to the level of 
prove futile. The fore part of the vessel for a length of | the bilge keel, about the turn of the bilge, was accom- 
about 150ft. from the bow was firmly held, the bottom | plished without divers and from the deck level. The 
being badly pierced by rocks. At high water, aft of charges were lowered over the side against the plating, 
this 150ft., the bottom of the vessel was clear,| and kept in position by means of sand-bags, clusters 
but rested partially on a ledge of rock at low of chain, &c., hung over them. On the lee side, 





the charges were placed without the aid of divers 
down to the water level. Below water level, except 
for a portion of the weather side, as mentioned 
above, all work was carried out by divers, and every 
praise must be given the men employed in this dangerous 
and difficult work. During almost the whole. time that 
the cutting operations were in progress theré.was a more 
or less heavy swell, and this, coupled with the strong 
currents, frequently caused the divers to loose their foot- 
hold-on the ladders or bottom. As the cutting proceeded 
the increasing gap in the plating uced ~additional 
risks, for the divers were in danger of being forced by the 
swell and current into the opening. Moreover, the 
constant exit of sheep’s carcases from the hold proved a 
source of inconvenience to the men, as may well be 
imagined. As the cutting proceeded, and the after and 
water-borne part of the vessel began to roll independently 
of the fore part, the danger of approaching the ragged 
ends of the severed plates was considerable. 

It was found impossible to carry on the cutting of the 
plates under water continuously owing to the heavy sea, 
which at times rendered a suspension of the diving work 
necessary. When cutting was impracticable under water 
it was sometimes found possible to proceed with the-work 
on the side plating above water, or the severing of the 
deck plates. A considerable portion of the main deck 
plates, nearly lin. thick, was left until the remainder of 
the cutting had been completed, and had to be effected 
while the partly water-borne hull of the vessel was 
surging about, racking the plates in all directions. The 
last plates of the deck were cut by charges placed by men 
who crawled:to the edge of the gap to place the 
cartridges. At that time the severed ends of the heavy 
steel frames and beams of the vessel were constantly 
butting against each other with great violence, and the 
force of the impact can be fully appreciated by those who 
have seen the crumpled ends of the plates and bent 
decks, and fairly from the engravings on page 367. 

The whole operation of cutting the ship in two occupied 
less than six days, and was completed in the early morn- 
ing of the 2nd inst. The length of cut effected by each 
charge, of course, varied greatly ; sometimes as much as 
2ft. were cut through by a charge, but the average was 
probably a good deal under 12in. Many charges, again, 
failed to cut through the plates.. Towards the com- 
pletion of the work of cutting, elaborate preparations 
were made for towing off the severed part of the vessel, 
and, what was of great importance also, to prevent the 
water-borne hull from being driven end on to the fore 
part or swung by the seas and current. The engines 
were kept under steam for twenty-four hours before the 
work was completed, and heavy anchors laid out astern, 
with steel wire hawsers, kept taut by the ship’s winches. 
Five anchors were used, the heavy bower anchor, with 
45 fathoms of cable and two wire hawsers, and two pairs of 
anchors, one backing the other, with two hawsers to each 
pair. When the time came to attempt the hauling off the 
vessel, two tugst-the Herculaneum and Blazer, of Liver- 
pool—and one of the two salvage steamers of the Liver- 
pool Salvage Association—the Ranger— passed hawsers 
to the stern of the ship, the engines of the Suevic at the 
same time going astern. The combined efforts of tugs, 
engines and winches were successful in dragging the hull 
clear of the rocks at high water shortly after 7 a.m. on 
Tuesday, April 2nd. The tide was one of the best of the 
springs. 

Had the work been delayed even a few hours later it is 
doubtful whether the efforts of the salvors would have 
been attended with success. The tides were “ taking 
off ’—that is, approaching the neap, and immediately after 
the vessel was free a strong south-west wind came up 
and a heavy sea was running. 

To ensure the Suevic floating on an even keel a portion 
of the cargo in the after end of the ship was left in the 
holds to act as ballast. The calculation of the necessary 
weight was so accurate that her trim was found to be 
correct immediately the ship was afloat. 

The task of towing to Southampton began between 
eight and nine o’clock on Tuesday morning, the vessel 
being towed stern first by the Herculaneum, Blazer, and 
Ranger, with the salvage steamer Linnet astern to steer 
her. The tugs did little more than assist in keeping the 
ship in position stern on, for the twin-screw engines were 
going astern during the whole of the passage.. Steering 
was effected by the rudder as well as by the twin screws. 
Southampton was reached on: Thursday, April 4th, and 
shortly after noon the Suevic was berthed alongside the 
Test Quay. On Saturday afternoon, April 6th, she was 
successfully docked in the No. 6 graving dock, and as soon 
as the water had been pumped out the extent of the work 
carried out under the water line was fully apparent. 
Since then the débris has been cleared fram that part of 
No. 3’ hold which remained, and the ragged edges of the 
severed plates trimmed away. We had an opportunity of 
closely examining the wreck on Monday last, and a careful 
inspection of the bottom showed remarkably little damage 
to the salved portion of the hull. The port side does not 
show the slightest sign of damage, but on the starboard 
side, about amidships, there are three indentatios in the 
plates near the keel, caused by the bumping of the vessel 
on the jagged rocks. The plates in these positions have 
been forced inwards from 2in. to 3in. over small areas, 
but are otherwise undamaged, and not a rivet appears to 
have been started. All that has been necessary in the 
first instance is the caulking of a few feet of seams. 
Practically the whole of the vessel, as salved, is intact 
and undamaged; there is no appearance of straining, and 


dj; the machinery is in good order. The appearance of the 


severed keel is remarkable. The heavy steel bar is cut 
clean as if by shears. 

As soon as the trimming of the jagged plates is com- 
pleted, the Suevic will be undocked and moored in the 
river. It has not yet been definitely decided whether 
the ship will remain at Southampton until the new bow 
is ready for building on. The construction of the new 
work has already been commenced at Messrs. Harland 
and Wolff's yard at Belfast, and is expected to take 
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over three months. Either the new bow will be towed 
to Southampton and the union effected in one of the 
graving docks, or the Suevic will be towed to Belfast for 
the purpose. It is proposed to reconstruct the fore part 
of the ship so that she will be of the same length as 
formerly, namely, 550ft. 

Most of the valuable machinery in the fore part of the 
ship, including a good deal of the refrigerating gear, was 
removed and saved before the severance took place. 

The salving operations have been carried out by the 
combined staffs of the ship and the Liverpool Salvage 
Association, the actual salvage work being under the 
direction of Captain McClellan, of the Liverpool Asso- 
ciation. Captain Murray has been in charge of the work 
on behalf of the White Star Company. The work has 
not been carried out on the principle of “no cure, no 
pay,” but the salvors have been paid by the day for 
services rendered. 

Of the two vessels previously cut apart and salved in 
a similar way—the Highland Fling and the Milwaukee — 
the former was wrecked in the neighbourhood of the 
Lizard a few months ago, but, compared with the salving 
of the Suevic, that achievement was a small affair. 

Captain Murray speaks most highly of the splendid work 
done by Captain McClellan and his staff, especially the 
divers, and all concerned are to be congratulated on the 
completion of the work without loss of life. 

The engravings on page 367 show the severed end of 
the vessel as she lay alongside the Test Quay at South- 
ampton and after being docked. 








BUILDING TRADES EXHIBITION. 
No. I. 


Tus Exhibition, which was opened at Olympia on the 
6th inst., and will remain open till the 20th, is the most 
complete show of its kind that has ever been held in 
London. Although it contains no striking novelties, every 
material, and most of the appliances, connected with build- 
ing are on view; and, in many of them, recent improve- 
ments are exhibited for the first time. It hrs been organ- 
ised by Mr. H. Greville Montgomery, who may be 
congratulated on his success in assembling so many repre- 
sentative exhibits, and on their tasteful arrangement. No 
classification has been attempted, except in the catalogue, 
and the error of placing similar manufactures in close con- 
tact has been avoided when possible; but, as the passages 
are wide and regular, and the stands clearly numbered, 
there is no difficulty in finding any particular exhibit imme. 
diately, whilst most visitors will find something to interest 
them in every part of the building. 

For the purpose of description the principal exhibits may be 
divided into I., Building Materials; II., Machinery for 
- Producing the Same; and III., Accessories and Fittings. 
The rest of the exhibits consist of paints, paper, and 
ornamentation ; furniture, literature, drawing materials, 
and drawings ; carts, ladders, &c. The most salient features 
of the show are structures showing the increasing use of 
reinforced concrete ; the number of white paints and enamels 
on timber, metal, plaster, and bricks; and the variety of 
foreign woods used in modern English buildings. 

The Associated Portland Cement Manufacturers, Limited— 
a company formed by the amalgamation of Messrs. J. B. 
White, Messrs. Knight, Bevan, and Sturge, and other firms 
on the Thames and Medway—show samples of raw materials 
used in making Portland and Roman cement, and the same 
in various stages of manufacture; a testing machine with a 
good supply of briquettes of various ages; and specimens of 
cement made for special purposes; one of these being 
‘* ferrocrete,’’ chiefly intended for reinforced concrete con- 
struction. They also exhibit a model of their new ‘‘ portable 
gravity concrete mixer,’’ intended to supersede the rotary con- 
crete mixer. This consists of a sloping steel trough fitted with 
rows of steel pins, and deflectors or baffle-plates, by which 
the sand, cement, and stone are thrown from side to side, 
and thoroughly mixed as they fall by gravitation. There is a 
hopper at the top into which the materials are thrown, and a 
trap door at the bottom to let out the finished concrete as it 
may be required to fill the trucks. Water, regulated from 
the bottom, is admitted to spray on the material about half- 
way down; so that the concrete is mixed dry in the upper 
half and wet in the lower. The length of the trough is from 
6ft. to 10ft., and the makers say that they find this length 
sufficient to ensure a thorough mixing. Messrs. J. A. King 
and Co, exhibit a small house, built entirely with ‘‘ Mack’’ 
fireproof hollow slabs, which are being extensively used for 
partitions, instead of lath and plaster, not only in large 
buildings but in small houses and cottages, where every inch 
of space is of importance. ‘‘Mack’’ is now used for roofing, 
and a section of the roof of the new Chelsea Town Hall is 
shown, covered with ‘‘Mack’’ slabs. They have a projecting 
ridge on the underside to catch the purlin. 

The New Expanded Metal Company exhibits gates, 
lockers, &c., made of expanded metal, and also the same 
material as a foundation for concrete, including a section of a 
main sewer. 

Another form of metallic core for reinforced concrete is shown 
by the Trussed Concrete Steel Company, Limited, which uses 
the Kahn trussed bars. These may be jescribed as being square 
in section, with a fin projecting from two spposite angles. 
The fins are cut at intervals, and deflected at an angle of about 
30 deg., the finished bar somewhat resembling a fish bone. 
The Columbian Fireproofing Company, Limited, adopts the 
Bound system, using a bar in the form of a double cross in 
section. The Patent Indented Steel Bar Company, Limited, 
has a bar which is square in section and indented on all sides. 
These have been extensively used in San Francisco, and 
photographs show that buildings in which they supported the 
concrete were, during the earthquake, tilted to a considerable 
angle without showing a crack. This system, which has 
already been described in THE ENGINEER, is now being em- 
ployed at the Waldorf Hotel, Strand. Messrs. D. G. Somer- 
ville and Co. show a section of a steel framed building and roof 
supplied-to the National Telephone Company, at Paddington. 
The roof is 36ft. span and 140ft. long, the concrete being 
carried on joists 14ft. apart. The same system has been 
adopted on some new buildings between St. James’s Park 
and Victoria Station. Air spaces are provided in the con- 
crete, which are found very effective in deadening the sound. 
Another firm which exhibited reinforced concrete is 
Johnson, Clapham and Morris, Limited, who use wire 
lattice-work as a foundation. 

Another system of supporting concrete is the ‘‘ all-British 





fire-resisting floor,’”’ by Messrs. Mark Fawcett and Co. For 
this, earthenware tubes, approximately D-shaped, rest 
diagonally on the bottom flanges of the joists. They are 
ribbed top and bottom, to form a key for the concrote and 
for the ceiling. This has been adopted for the floors of the 
new Admiralty buildings. The Fireproof Company, Limited, 
exhibits dovetailed corrugated steel sheeting. In this, thin 
steel sheets are bent into a rounded dovetail, or sort of ‘‘ key,”’ 
section, giving a very good hold for concrete, whether they are 
placed vertically or horizontally. 

The armoured wired terra-cotta lathing is an arrangement 
by which metal is rendered fire-proof by incorporating wire 
with terra-cotta. It is exhibited by Messrs. A. Gray andCo., 
who show sections of floors, partitions, and roofing. The 
wires are sufficiently far apart for an opening to be left in 
each mesb, whilst the terra-cotta is thickest at the inter- 
sections of the wires. The sheets thus formed can be fixed 
to wood or metal joists, and form a stiff support for plaster or 
concrete, : 

The display of bricks is very good, and many of the leading 
firms are represented. But there are thirty-five entries in the 
catalogue under the heading of ‘‘ Bricks, Tiles, Terra-cotta, 
and Sanitary Pipes,’’ and whilst it would be impossible to 
name all, it would not be easy to make a selection. None of 
the bricks are even second-rate, and much of the terra-cotta 
work, mouldings, finials, &c., is very artistic 

In timber, the largest exhibit is that of Messrs. Wm. 
Oliver and Sons, Limited, who have wood from all parts, in- 
cluding some very fine Austrian oak. They have also a light 
mahogany from Lagos, which is interesting as being a new 
export from that Colony. Ten years ago all timber used in 
the city of Lagos came from Europe. Timber is also shown 
by Messrs. E. C. Young, Messrs. G. F. Arney, Limited, 
The Timber Corporation, Limited, and Millar’s Karri and 
Jarrah Company, Limited. The two latter show entirely 
Australian woods; in the rough, as used for paving blocks 
and fencing, and polished, for furniture, picture frames, &c. 

Messrs. J. Sagar and Co., Limited, show a large number of 
wood-working machines, mortising, moulding, tenoning, «c., 
with circular saws and band saws. Special machines are als» 
shown by Messrs. Bastin and Co., Messrs. Wilson Brothers, 
and Messrs. F. W. Reynoldsand Co. The exhibit of Messrs. 
Kirchner and Co. is chiefly noticeable for a new completely 
enclosed feed, on a circular saw bench. All their machines 
are self-oiling. 

A visitor who commences his inspection with No. 1 in the 
catalogue will see Murray’s brickmaking machine, e. hibited 
by Messrs. Thomas Middleton and Co., Limited. It is a 
continuous delivery machine combined with pug-mill, and is 
very suitable for the Colonies, as it is simple in construc- 
tion, strong, and easily erected. The next stand is occupied 
by Messrs. Sutcliffe, Speakman and Co., Limited, who have 
a large revolving table for either bricks or artificial stone. 
Filling, pressing, and removing go on simultaneously ; and 
it has a quick-locking arrangemeut, by which the plates are 
drawn back from all four sides of the finished block, and 
then at once brought back ‘into position, and ready for filling. 
A special hard mixture for facing the blocks should be 
noticed. 

The Rawdon Foundry Company, Limited, shows a number 
of machines for bricks, tiles, and pipes, including a pipe- 
finishing machine, in which the pipeis straightened, smoothed, 
and cut to exact lengtb, both spigot and socket being 
serrated. It elso has some well-made examples of roller- 
bearing and ball-bearing attachments for vertical shafts 
of pipe machines, pug mills, &c. The Nuneaton Engineering 
Company shows double semi-plastic dust tile and_ brick 
machines, in which there are two novel features. Instead of 
ejecting the finished article by pressure from behind, it is 
caught and carried forward by automatic fingers on either 
side; and in the brick machines, instead of the dust being 
pushed into the mould, and, therefore, denser at the back 
than in front, it is carried forward on a false bottom, which 
automatically opens longitudinally at the end of the stroke, 
leaving the material in position. Amongst the presses shown 
by Messrs. Pullan and Mann is one with a measuring motion, 
especially intended for glazed _and other high-class bricks, in 
which the thickness must be invariable. The top and bottom 
plates being set, two frogs enter the top of the brick, and 
descend a varying depth, according to the amount of clay. 
Thus, whilst the cavities at the top vary slightly, the bricks 
have always a uniform depth. Another improvement in 
brick-making machinery is shown by Messrs. Thos. C. 
Fawcett, Limited. In their multiple roller machine, the 
strip of clay is pushed forward till it touches a plate at the 
opposite end of the table. A lever with a rocking motion 
puts a pusher into gear, and presses the clay through the 
cutting wires. * It is then automatically withdrawn, ready 
for the next strip. The movement is continuous, and as 
hand cutting is avoided, the machine can be worked by one 
man. 

Messrs. John Whitehead and Co., Limited, have a new 
multiple edge-runner grinding mill for shale, marl, &c., 
which would also be useful for other materials. It has a 
revolving pan, stepped with three tracks, side by side. There 
are six runners, so arranged that the space between the face 
of the first one and the track is larger than between the second 
runner and the track. The space is still less under the third 
and fourth runner, whilst the last pair rests directly on the 
track. Scrapers and guides are so arranged that the material 
passes consecutively under each runner. 

The display of house fittings and accessories includes lifts, 
baths, and sanitary ware, metal work for doors and windows, 
gates, fire-places, electric lighting, stair treads, &c. 

Messrs. R. Waygood and Co., Limited, have a full-size 
electric passenger lift from their stand, which is on the 
ground-floor, to the gallery. They also show models of an 
automatic pastenger lift controlled by buttons in the car, 
with electric and mechanical locking device for the gates; 
and of several types of hand-power service lifts. Messrs. 
Joseph Richmond and Co. show a working model of an auto- 
matic push-putton electric lift, which was fully described in 
THE EnNGrngEr of December 30th, 1904. Every motion of 
lift or gates is controlled by push buttons, worked either 
from inside the cage or from the floor. Electric passenger 
lifts and self-sustaining dinner lifts are also shown by the 
Medway Safety Lift and Elevator Company, and by Messrs, 
Hammond and Champness., 

Messrs. Shanks and Co., Limited, have a large display of 
baths and sanitary ware, which includes six complete bath- 
rooms, one of these being fitted with appliances similar to 
those used at the new Waldorf Hotel, Aldwych. Messrs. 
Doulton and Co., Limited, also exhibit fitted bath-rooms, one 
simple, the other very elaborate. The chief novelty on their 
stand is their patent ‘‘Safety’’ mixing valve for hot 
and cold water supply. The temperature of the water is 








regulated by a single movement of the lever. 


Cold water can 





only be turned on first, then tepid, and lastly hot. There 
are two types of these valves, one for lavatories and baths, and 
the other, which is simpler and more easily repaired, for wash- 
houses, &c Large displays of sanitary appliances and lava- 
tories are also shown by the Sanitary Appliances Syndicate, 
Limited, the Ajax Sanitary Company, Limited, and by 
Adamsez, Limited. The exhibit of Messrs. George Jennings, 
Limited, is almost entirely confined to automatic sewerage 
and sewage disposal apparatus, chiefly revolving sprinklers 
and flushing appliances. Architects sometimes experience 
difficulty, when designing small houses or flats, to find space 
for a bath-room. A solution of this is given by Messrs. Elkay 
and Cornes, Limited, and by the Patent Adjustable Bath 
Company. Both show baths which, when not in use, can be 
tipped up against a wall or into a recess. They are usually 
fitted into a cabinet which, when closed, need not project more 
than 2ft. from the wall, and has the appearance of an ordinary 
wardrobe. 

The Van Kennel revolving door, in which four door wings, 
or arms, revolve on a central pivot within a circular casing, is 
not new, neither is the arrangement by which each pair of 
doors can be placed side by side, so as to leave a clear space 
for ventilation. But it was found that a wider opening was 
occasionally needed to allow bath chairs or bulky artic!es of 
furniture to pass through. The door exhibited is suspended 
on rollers, and kept in position by a central bolt at the 
bottom. When it is required to open the door to its extreme 
width, the wings are first doubled back, the central bolt with- 
drawn, and the whole door can be easily pushed to one side, 
giving an opening of 4ft. 10in., instead of 3ft. 6in. 








PARKESTON QUAY EXTENSION. 


Tue directors of the Great Eastern Railway Company 
arranged last year for an important extension of the accom- 
modation previously existing at Parkeston. The new quay, 
which is nearing completion, is 1080ft, long, and will provide 
for the reclamation of a triangular area affording accommo- 
dation for numerous railway sidings and buildings destined 
to be used as transit and locomotive sheds. Three new 
berths, 320ft. long each, will be available for steamships, and 
equipment will be installed for the mechanical handling of 
merchandise in an expeditious and economical manner. 

The quay extension was designed by Mr. John Wilson, 
M. Inst. C.E., the chief engineer to the company, in accord- 
ance with the Hennebique system of ferro-concrete, all details 
of which were prepared by Mr. L. G. Mouchel, cf West- 
minster. 

Without entering too minutely into structural features, we 
may mention that the quay is founded upon about 450 ferro- 
concrete piles driven througha 15ft. bed of gravel intoastratum 
of hard clay commencing at the average depth of 44ft. below 
quay level. At the back of the structuresome 870 ferro-concrete 
grooved and tongued sheet piles will provide a wall for the 
purpose of holding up the material to be tipped upon the 
area for reclamation, and above the sheeting a curtain wall 
will be buiit up to deck level. Further, a horizontal plat- 
form will extend landwards to support and utilise part of the 
filling, so as to counterbalance a considerable proportion of 
the horizontal thrust of the earth against the quay. 

Along the harbour front the quay will be supported on 
ferro- concrete piers designed in accordance with Mr. 
Mouchel’s patent. The superstructure constitutes a 
a continuously monolithic framework, comprising columns, 
walings, bracings, beams, and decking, all of ferro-concrete 
reinforced with steel, with the object of making them capable 
of withstanding without injury any stresses that may be 
developed. : 

On the decking for the new quay three tracks for railway 
trains and a track for travelling cranes will be provided, in 
addition to hydraulic capstans and other appliances. 

Before the final completion of the works the bed of the 
harbour in front of the quay will be dredged so as to give the 
minimum depth of 20ft. at low water, and as the tidal range 
is about 12ft, at Harwich, this will ensure the depth of fully 
32ft. at high water. 








THE AUTOMOBILE STANDARDISATION COM- 
MITTEE. . 


Tue Automobile Standardisation Committee recently 
formed by the Institution of Automobile Engineers has 
already started on its work, The Preliminary Committee 
comprises the following members:—Col. R. E. Crompton, 
C.B., R.E.—chairman—and Messrs. H. Austin, J. S. 
Critchley, C. R Garrard, Henry Lea, F. L. Martineau, T. C. 
Pullinger, A. Sharp, C. L. Wheeler. Mr. W. Rees Jeffreys, 
secretary of the Institution, has kindly consented to act as 
hon. secretary to the Committee, and Mr. Ernest Latham 
has been appointed secretary. 

The Committee are at present engaged in drawing up some 
leading questions bearing « n thestandardisation of component 
parts and accessories used in car engine construction. They 
propose shortly to circulate this list of questions amongst the 
makers and agents. 

As the subject of standardisation is one which calls for most 
careful consideration, and of which the limitations are deter- 
mined by the ever-changing features of modern car design, 
the Committee are naturally anxious to know to what degree 
the standardisation of component parts will meet with the 
approval of the maker, They realise that at present it is 
impossible to deal with anything more than those component 
parts and accessories to be found on engines of all types, but 
it is suggested that this Committee could usefuliy turn 
its attention to the standardisation of spanners and spanner 
jaws, nuts, bolt heads, D-headed bolts, standard diameters of 
screws, the form of thread, standard pitches, Castle and two-tier 
nuts, as well as filister button, cheese, and countersunk heads 
for small screws. 

The question which is bound to come sooner or later before 
the Committee will be the option of choosing British units or 
the metric system, and it will be interesting to note their 
decision in this matter. We are informed also that the Com- 
mittee are desirous of obtaining information from all sources, 
and if any of our readers are interested in the subject of 
standardisation, the secretary informs us that he will be 
pleased to receive any communications or suggestions on 
the subject of standardisation which they may care to 
forward. All such communications should be addressed to 
the Secretary of the Automobile Standardisation Committee, 
care of the Institution of Automobile Engineers, 1, Albemarle- 
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RAILWAY MATTERS. 


Tae Grand Trunk Railway system is to construct a 
large plant for the making of rolling stock at Stratford, Oatario, 
in June, 


Last October it is estimated that there were in use 
or already ordered 1646 locomotives with Schmidt superheaters, of 
which 875 were in Germany. 


Tue presidency of the Great Northern Railway (U.S.) 
has been resigned by Mr. James J. Hill, who has assumed the 
chairmanship of the board of directors—his son, Mr. L. W. Hill, 
succeeding him in the post of president. 

His Maszsty’s Consul at St. Petersburg states that 
the Russian law prohibits the placing abroad of orders for rails and 
rolling stock for Senion railways. It is only in special cases that 
permission to do so can be obtained. 


Tue directors of the Midland Railway Company have 
appoioted Mr. Cecil W. Paget, the present assistant locomotive 
superintendent, general superintendent of the railway. Mr. John 
Elliott retains his position as superintendent of the line. 


In Mexico the principal work under way is on the 
Southern Pacific’s 775-mile extension south and east from the 
southern terminus of the Sonora Railway, of which 100 miles is 
now in operation and 300 miles more are nearly finished. 


Tue St. Petersburg Cabinet have rejected the proposal 
put forward by M. Loicq de Lobel, on behalf of an American 
syndicate, for the construction of the Behring Straits Railway 
Tunnel, by means of which it was hoped to ultimately link up tho 
Russian Trans-Siberian Railway and the Canadian Pacific. 


TRAVELLERS between St. Petersburg and the Far East 
will be disappointed at hearing that the Russian authorities have 
decided not to introduce before next year the new express serv ce 
of trains announced some weeks ago on the line built recent'y 
through the Governments of Vologda and Viatka, and affording 
a shorter route to Siberia. 


Tue French Minister of Public Works has authorised 
the Western gece ag buy twent;; new engines, thus bringing 
up to ninety the number actually ordered, of which seventy are to 
be put in service during the present year. More than 2000 wagons 
are also to be delivered'in the course of the year, so that the 
deficiency of stock lately experienced is no longer to be feared. 


Tue Russian Ministry of Ways of Communication has 
charge of the railways, roads, and rivers of the Empire, an@.the 








Ministry has been overworked. It has now been decided that the 


Ministry in question shall be divided into two separate depart- 

ments, one of which will be devoted entirely to the railway system, 

while the other will have control of the river system and the high 
Ss. 


WE learn that the Midland Railway Company has in 
course of construction at Derby a number of large and very 
powerful tank engines, several of which have recently been 
runuing trials in the Derby district. They are novel in construc- 
tion, having six leading coupled wheels, with a bogie under the 
back tank. The, side tanks are carried right up to the staoke-box, 
which gives the engines a somewhat unusual aspect. 


Ir is reported that the spring rush of immigrants from 
the old country to the Canadian North-West has started in 
earnest. The Canadian Pacific Railway has begun running special 
trains to accommodate the new comers. Railway officials report 
that an enormous amount of west-bound traffic is being offered. 
The Canadian Pacific will receive between now and May Ista 
great number of new engines and cars, which will greatly relieve 
the pressure, 


In an interesting paper read on 2I1st ult. before the 
Institution of Electrical Enginears Mr. Joseph A. Panton, of the 
Liverpool Overhead beso 5 contends that rail corrugations are 
caused, directly or indirectly, by lateral play in weak trucks, the 
weakness being intensified by unsymmetrically driven axles. The 
whole question can, he thinks, only be finally settled and tested 
by a full technical investigation carried out by the Board of Trade 
or a Royal Commission. 


A reEtic of the old guaranteed railway companies of 
India was, or rather still is, the Guarantee Fund for the staff, 
under which the employés have to make a security deposit. Some 
of the railways have abolished this fund as unnecessary for the 
subordinate staff ; and it might well be done away with on all 
lines where the practice is continued. A security is already 
furnished in the Provident Fund bonuses and the accrued interest 
thereon, and a guarantee deposit in addition is, in many cases, a 


‘hardship. 


TE Works Department of the London County Council 
is now taking in hand the completion of the scheme for linking up 
the tramway systems north and south of the Thames by con- 
tinuing the Highbury Station and Aldwich tramway to the 
northern end cf Waterloo Bridge. The work is expected to occupy 
about a year,.and when it is. finished passengers will be able to 
travel from Wandsworth and other parts of South London to 
Highbury without changing. Only the single-decked cars could be 
used for through journeys, 


An electric railway which resembles very. closely, 
except in its method of traction, a good many steam roads, is what 
is now known as the Atlantic Shore Line Railway. It has 80 miles 
of line, which will be increased shortly to nearly 100 miles, thus 
affording an electric service between Dover and Portsmouth in 
New Hampshire and Berwick, Springvale, York, Kennebunkport 
and Biddeford in Maine. It employs electric locomotives for the 
heavier part of its freight business, hut most of its work is done 
with motor cars of the usual type. : 


THE Shawinigan Falls Terminal Railway, operating the 
railroads in Shawinigan Falls, which form the connecting link 
between the Canadian Northern and the St. Maurice Valley Rail- 
way systems, have recently placed an order for a 600 H.P. electric 
locomotive. This engine will be operated from the alternating 
current, single-phase lines of the Shawinigan Water and Power 
Company, for the purpose of moving freight cars as required for 
the large factories located there. It is said to be the first locomo- 
tive of this type to be used in Canada. 


Ar a recent meeting of the directors of the North- 
Eastern Railway Company, Mr. R. L. Fergusson, of York, was 
appointed to the post of yard-master at Hull. The vacancy was 
caused by the transfer some months ago of Mr. E. C. Baldwin to 
Newcastle-on-Tyne, to take up the position of assistant-super- 
intendent of the northern section of the North-Eastern Railway 
system. Mr. Fergusson has for some years been in charge of the 
East Coast train department of the general superintendent’s office 
of the North-Eastern Railway at York. 


THERE is no railway at present in Liberia, and no tele- 
graphic communication with the outside world, The means of 
transport consist of native porters, who are able to carry loads 
— from 60 Ib. to 90 lb. for considerable distances, and small 
ox-driyen two-wheeled carts, which are ussd at some of the 
Americo-Liberian settlements. Cablegrams are usually despatched 
vid Sierra Leone, the Gold Coast, or else from the French Ivory 
Coast. Their transmission to and receipt from the cable companies 
depends, therefore, upon the arrival of a steamer to or from these 
places. Sometimes two or three weeks may elapse before a 
message reaches its destination, and much inconvenience is felt in 
consequence of this delay. 





NOTES AND MEMORANDA. 


Tue present production of commercial 90 per cent. 
benzole in Great Britain may be taken at 4,000,000 to 5,000,000 
gallons per annum, one-third of which goes for export. 


Dorine the first Sse of this year no coal was 
shipped ooastwise at Mi casas 2 That iron manufacturing 
town used to ship coal freely once, but it now finds a more profit- 
able use for fuel. 


Accorp1nG to the Illuminating Engineer there appears 
to be some doubt whether the lamps known as osmium are made 
of osmium or tungsten. ten is a curious metal, and it is not 
very easy to get into alloys, but it may alloy with osmium 
perfectly. 

A REPORT states that a rich discovery has been made 
in the Phoenix mine, in New South Wales. A lead vein has been 
struck, which yields 17} dwt. of gold, 19 oz. silver, and from 60 to 
70 per cent. of lead. seam is running in a northerly direction 
for 200 yards, 


Tue most difficult part of the coal dust problem is to 
discover what elements must necessarily be present in a coal to 
make the dust dangerous. Some experiments have been carried 
on with this end in view, but the results obtained have not been 
particularly enlightening. 

For general engineering, as a rule, a well-known firm 
of driving-chain makers uses t. per minute as the maximum 
speed for roller chains. Above this figure it advises the silent type. 
For motor cars, however, it is common practice to run the roller 
chain up to speeds of 1000ft. or 1200ft. per minute. 


Inquiries are frequently being made by British engi- 
neering, electrical, and other firms as to openings for the introduc- 
tion of machinery into the Persian market. There is practically 
no opening for large, heavy, or complicated machinery, nor will 
there be until better roads are made or.until railways are intro- 
duced. 


In the province of Hanover from 10,000 to 15,000 tons 
of peat fuel are used every year, while the whole of Germany con- 
sumes 150,000 to 200,000 tons. The comparative value of peat for 
fuel is shown in the fact that it contains 54 per cent. of carbon 
against 50 percent. in wood, 70 per cent. in soft coal, and 83 per 
cent. in hard coal. 


Accorp1ine to Technical Literature, it is estimated 
that the beehive coke ovens in general use in the United States 
waste yearly from 350,000 te400,000 tons of ammonium sulphate, 
which has high value as a fertiliser. In Germany most of this 
waste is avoided by the use of the improved ovens, in which the 
by-products of the coal are saved. 


Great quantities of -anthracite coal--are - pumped 
annually from the small streams in Eastern Pennsylvania. The 
coal thus saved is much cheaper than is coal direct from the mines. 
At Harrisburg, Pa., where coal is pumped from the Susquehanna 
River, it is delivered at 87 cents—3s. 7}d.—per ton, whereas the 
coal from the mine is about 6s, 2d. per ton. 


A Mounic# mechanic has invented an apparatus to cope 
with the smoke nuisance, which at least has the merit of siraplicity. 
It consists of a series of small tanks filled with water, over which 
the smoke escapes. It is claimed that smoke and soot are 
absorbed by the water, the remaining gases escaping in the form 
of a small transparent cloud of white steam. 


THE rusting of iron is accelerated by the presence of 
copper, and retarded by such metals as tin, lead, zinc, manganese, 
aluminium, or magnesium ; the phenomena are to be attributed 
to the hydroxide of the metal which dissolves in the water, for 
similar stimulating or paralysing effects are pruduced on the iron 
by water which has been in contact with the metal. 


In Germany much attention is being given to the 
reservation of wood by sulphur applied in the liquid form; it 
ara and completely fills the cell spaces of the fibre. At 
moderate temperatures water, acid, or alkaline solutions have 
little effect on the sulphur, though ata high temperature it oxidises 
readily, The most suitable for the treatment is said to be 
poplar, oak or pine not being 8 good. 


Battoons for research purposes have recently ascended 
to the enormous altitude of 82, t., or ag 16 miles above the 
surface of the earth. At Aldershot kites have been regularly 
introduced into the service. Men were first lifted by this means 
in 1895. Improvements have gradually followed until now men 
have actually gone up to a height of t., an elevation prac- 
tically beyond the reach of rifle bullets, and so high as to render 
the aéronaut almost invisible. 


Accorp1né to the American Machinist, eight Pp rape 
on two wheels appears now to be the motor cycle record, this being 
a 40 horse power machine taken to the Fiorida s carnival. 
The cylinders are arranged in‘pairs at angles of 45 deg. each side 
of a central vertical plane, the transmission being through a longi- 
tudinal shaft and bevel gears. The length of the wheel base and 
of the handle bars are naturally great. It was, however, disabled 
before it did anything worth mentioning. 


Pure acetylene is a:clear colourless gas, having a 
sweet e hereal odour, the unpleasant smell noticeable in the gas 
as ordinarily prepared being due to impurities. Acetylene, when 
ignited in an open air vessel, burns with a very smoky flame, 

epositing clouds of soot. If combined with sufficient air to 
render the combustion complete, the flame is white and brilliant. 
The illuminating power of acetylene is estimated as about fifteen 
times that of an equal volume of coal gas. 


Tre illustrations preserved of Egyptian iron manu- 
facture show that the process was precisely the same as that still 
obtaining among Ethiopian races. On a stone, preserved at 
Florence, a negro slave is depicted working: bellows from which the 
blast is conveyed by a bamboo pipe toa shallow pit in which the 
iron is smelted. In a second illustration is shown the forging of 
the iron by hammering it with a rounded stone on a stone anvil 
with a wooden base. “te is clearly proved by pictures on Egyptian 
tombs that bellows were in use in the 15th century B.c. 


In supporting the roof*of an inclined seam, the props 
should neither be set vertically nor at right angles to the dip of the 
vein, but rather at an angle slightly less than at right angles to 
the dip of the seam. This method, says the Hnguneering and 
Mining Journal, is preferable, because the tendency of the roof is 
to slide down hill, and if the prop is set as here suggested, the 
slipping of the roof will tend to drive the support into a line at 
right angles to the dip, which causes the timber to tighten and 
afford greater support. 


Tue balloon part of the airship America, intended for 
use in the Wellman expedition, has been rebuilt in the ateliers 
of M. Mallet, Paris. The airship is 183ft. in length, with a greatest 
diameter of 52ft. Its volume is 265,000 cubic feet, and when 
inflated the lifting force will be 19,500 Ib. The car itself is 115ft. 
in length, of steel tubing, remarkably light and strong. The 
backbone of this car is a steel reservoir of equal length to contain 
1200 gallons of petrol. The principal motor, 60 to 70 horse-power, 
works directly on two steel screws, 11-5ft. in diameter, placed at 
each side of the car. The —_ speed of -this airship is 16 to 18 
statute miles ~ hour, and the fuel carried gives 150 hours of 
motoring at full . This would represent a radius of action 
of more than miles, or nearly double the distance from 











Spitzbergen to the Pole and back again , 





MISCELLANEA. 


As many as 1310 metric weights and measures were 
submitted for verification in the City of London during last 
year. 


Tax Macdonald engineering building at McGill Uni- 
versity, Montreal, has been burned down. The loss amounts, says 
Reuter, to £150,000, 

A new development in automobiles is aline of baggage 
trucks recently put into service by the Pennsylvania Railroad at 
its Broad street Station in Philadelphia. 


Tue Japanese Government have decided to maké 
extensive improvements in Kobé Harbour, which will take eight 
years to complete, and will cost £3,249,000. 


A SYNDICATE is in course of formation with the object 
of continuing operations in connection with a discovery of petro- 
leum in the district of Hope Town, Cape Colony. 


Tue Amir of Cabul has requested Dr. Walter Saise to 
procure him coal mining engiaeers to open out a coal mine in 
Afghanistan and to instruct the Afghans in coal mining. 


A SHIPBUILDING company has been organisedin Chicago 
to erect a rar at Fort William, Ontario, at a cost of £300,000. 
It is said that the new yards and works will be ready for business 
within twelve months. 


Tue Halifax ara: ed have granted permission to 
the Halifax Automobile Club to erect ‘‘direction signs” on tram 
poles at the junction of main roads leading out of Halifax, sub ject 
to the approval of the electrical engineer. 


Tue first motor omnibus service, for parcels as well as 
Pp ngers, organised by the Société Frangaise d’Initiative de 
Transports Economiques par Automobiles Darracq-Serpollet, and 
officially subsidised, has Teen commenced by the Prefect of the 
Oise, for plying between Méru Station, Valdampierre, and Saint- 
Crépin. 

Tae Board of Trustees of the Rensselaer Polytechnic 
Institute, Troy, N.Y., voted, at a recent meeting, to establish 
courses in mechanical and electrical engineering. This Institution, 
which was the first where purely technical instruction was given 
in the English language, was founded in 1826, and since that time 
has maintained a high rank as a school in civil engineering. 


Ir is reported that President Roosevelt his decided to 
appoint an Inland Waterways Commission. The duty of the Com- 
mission will be to report on a plan for the improvement and control 
of the rivers of the country. The President says that the railroads 
are unable to move the agricultural and other products of the 
country, and that water transportation must therefore be pro- 
vided. 








AccorDING to present arrangements the London County 
Council will resume the steamboat service on the Thames on May 14th 
and continue the service for six months. Ths undertaking will be re- 
garded in the light of an enforced experiment. The Highways Com- 
mittee, finding themselves in control of boats, piers, &c., have 
resolved to recommend the Council to tion a ption of the 
service in order that they may definitely ascertain how far it is 
possible to make a valuable addition to the transit facilities of 
the county without burdening the rates, 


In a report to the Washington Bureau of Manufacturers 
Consul Henry H. Morgan, of Stuttgart, reports that the German 
Government are appointing trade experts to all of its important con- 
sulates, These experts of trade and commerce are always in direct 
communication with all the leading manufacturing and exporting 
houses of the German Empire, and they make frequent trips to 
Germany for the purpose of personal conferences with them. It 
is reported that the results are satisfactory, and that many more 
of these oc cial attachés will be appoi 


AccorDING to reports of the Geologica!. Survey of 
Canada and of the Ontario Bureau of Mines, there is enough good 
ore in the Cobalt field to maintain a mining industry there for 
years. As the country fills up the impulse to the mining of the 
useful metals, especially iron, will keep on increasing. Metallur- 
gical industries are already springing up here and there. Water 
powers are being developed, electric railroads built, and electric 
machinery of all kinds is being installed. All these things, 
originators of trade in themselves, are nourishers of other 
industries and trades in their locality. 


Tue river Awe water power scheme, states the 
Sanitary Record, appears to have again come to the front. An 
engineer and his assistant are said to have been in the Loch Awe 
district for the last three weeks taking and checking the fall and 
rise of Loch Awe. The scheme was first publicly announced in 
August last year. It was then stated that the intention was to 
utilise the water power of Loch Awe and the river Awe for the 
manufacture of steel by means of electric furnaces at North Connel. 
A power-house will be erected at Bonaw, and the electric energy 
generated will be transmitted by overhead cables to works to 
constructed at Achnacreemore. 


Tue United States Government, after two years of 
consideration, has awarded the equipment contracts for the new 
central power station, which is now in course of construction at 
Washington. It will, when completed, furnish heat, light, and 
[ato for the group of buildings immediately surrounding the 

apitol—namely, the Congressional Library, the new Senate and 
House office buildings, aud the Capitol itself. The contract, 
finally approved by the last session of Congress, calls for sixteen 
600 horse-power high-pressure water-tube boilers, and four 2000- 
kilowatt Westinghouse-Parsons turbines, which are to be delivered 
prior to the first of next year, at which time the plant, it is hoped, 
will be in actual operation. 


In connection with the notice in the Board of Trad 
Journal of 14th March relating to the scarcity of coal on the rail- 
ways in the north-west of Russia, and the intention of the 
Government to purchase 3,000,000 pouds from abroad, it may be 
noted that, according to acommunication received from the British 
Commercial Agent in Russia, Mr. H. Cooke, the existing coal 
famine in Russia is attributed by the Russian trade papers, not to 
any decline in the yield of Russian collieries, but to the disorgani- 
sation of the railways owing to want of rolling stock, and the 
consequent impossibility of conveyance by the railways to 
industrial centres needing coal fuel. Various towns in the south 
of Russia are said to be without coal at all, the entire suspension 
of industrial work is threatened, some factories having already 
closed or curtailed their operations. 


Durine the first nine months of 1906 this country, 
according to the South African Mines, Commerce, and Industries, 
shipped £44,000 worth of motor cars to South Africa, a consider- 
able advance over any previous year. For use on the Rand a car 
on general touring or rua-about lines is the most suitable, but 
for use on roads which intersect the veldt, and on the veldt itself, 
special features of construction, such as extra strong springs and 
well raised bodies, to admit the “negotiation” of spruits and 
water-courses, are essential. For use in any part of South Africa 
aluminium bodies are popular, as wood, unless exceptionally well 
seasoned, warps badly under the sub-tropical sun. The talk of 
providing motor roads is finding some favour, for it is estimated 
that they can be constructed at a cost of £500 per mile, as against 
£4000 per mile of railway, and that motor coaches would carry 
passengers and mails more expeditiously and with greater economy 





ted in the near future. 
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Fig. 53—VIEW OF TUNNEL, LOOKING EAST Fig. 54—PUTTING IN THE LAST RINGS—NOVEMBER, 1906 








Fig. 55—FACE VIEW_OF SHIELD DURING CONSTRUCTION ig. 56—MEETING OF THE TWO SHIELDS 








Fig. 57—BACK OF SHIELD * Fig. 58—-BACK OF SHIELD 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brooxnavs, Seilergasse 4, Vienna. 
CHINA.—Kg.iy anp Watsu, Liuirep, Shanghai and Hong Kong. 
FRANCE.—Boyrvaavu & CuEviturt, Rue de la Banque, Paris. 

Cuapg.ot & Crg., Rue Dauphine, 80, Paris 
GERMANY.—Asusr anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipzic ; A. TWRITMEYER, Leipsic. 
INDIA.—A. J. ComBrinas anv Co., Railway Bookstalls, Bombay. 
ITALY.—Loxscuer anp Co., 807, Corso, Rome; Bocca Frerzs, Turin. 
JAPAN.—Kg Ly anp Watsu, Liutrep, Yokohama. 

Z. P. Marvuya anv Co., Tokyo and Yokohama. 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InrernaTionaL News Oo., 88 and 
85, Duane-street, New York; Susscrrprion News Co., Chicago. 
S. AFRICA.—Ws. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 
OxntraL News Acsenoy, Limirep, Joh burg, Capetown, 
Durban, é&c., and at all their Bookstalls. 

R. A. THompson AND Co., 28, Risbeck-street, Capetown. 

J. ©. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown. 

AUSTRALIA,.—Gorpon anv Gorton, Melbourne, Sydney, and Queen-street, 

Brisbane, &c. 

R. A. THompson anp Co., 180, Castlereagh-street, Sydney, 
Melbourne, Adelaide, and Brisbane. 4 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gorton, Cuba-street Bxtension, Wellington, 
and Bedford-road, Christchurch. 

Uprow anv Co., Auckland; Craic, J. W., Napier. 
CANADA.—Monrtreat News Co., 886 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wisayvartna AND Co., Colombo, 
JAMAICA.—SoiiEs anv Cockina, Kingston. 
STRAITS SETTLEMENTS.—K& ty anv Watsn, Liurtrmp, Singapore 


Subscriptions received at all the Post-offices on the Continent. 











TO CORRESPONDENTS. 


@@ In order to avoid trouble and confusion we find it necessary to inform 

ts that letters of inquiry addressed to the public, and intended 

jor insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 
instructions. : 

4 All letters intended for insertion in THe ENncINEER, or containing 
questions, be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

aay =OWe cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


J. E. 8.—See any good book on wat-r-tube boilers—Rober!son’s transla- 
tion of Bertin or Hutton’s ‘Steam Bo:ler Constructi n,” for example. 
Why not call at the Patent-office Library in Southampton-Luildings, 
and look chrough the books. It is open ‘to any «ne. 

A. 8. (London).—Hundreds of rotary engines have been tried, and 
thousands have been invented, and, except for those of the tu bine 
type all have failed. ‘he ‘tower engine was for a few years successful, 
but is not now made. You will find descriptions of a few engines in 
books on steam engines, but we know of no volumes exclusively 
devotet to them. A very valuable chapter on them which is 
not sufficiently studied by inventors will be found in Reuleaux’s 
** Kinematics of Machinery,” translated by Kennedy. The same fault 
e+n be found in nearly all designs, ‘: line contact "—the dependence for 
steam tightness on the -ontact of two surfaces of different curvature. 


' INQUIRIES. 


PEAT FUEL. 

Sir,—In the early sixties condensed peat was manufactured on Buch- 
land’s patent in !reland. Could any of your readers tell me who made 
the machinery, and where such could now be obtained? 

April 4th. : 





SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 

vance) :— 
Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


Criotn Reapine Cases, to hold six issues, 2s 6d. each, post free 2s. 10d 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
ven below. Foreign Subscribers paying in advance at these rates 
will receive Tue ENGINKER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tun Parer Coprgs. Tuick Paper. CoprEs. 


Half-yearly .. £0 18s. 0d. | Half-yearly £1 0s. 8d. 
Voarly .: . << £1 16s. Od. | Yearly oa ss, oe me 
e difference to cover extra postage). 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 





teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 





MEETINGS NEXT WEEK. 





Tax Junior INstiTUTION oF ENoIngERS.—Wednesday, April 17th, at 
6.30 p.m. Visit Messrs. Cassell and Co 's Printing Works. 

Roya Institution oF Great Britain.—Friday, April 19th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Nerve as a Mas'er of 
Muscle,” by Professor C. 8. Sherrington, M.A., M.D., UL.D., Se.D., F.R.S. 

Tue InsTITUOTION oF ELECTRICAL ENGINEERS. — Thursday, April 18th, 
at 8 p.m., at ths Seciety of Arts, John-street, Ade’phi. Ordinary gene al 
meeting. Paper, ‘‘ Flexibles, with Notes on the Testing of Rubb r,’ by 
A. Schwartz. 

Tae InstrTUTION oF Crvit ENGINEERS.—Tuesday, April 16th, at 8 p m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Papers: 
‘‘The Pyrmont Bridge,” by Percy Allan, M. Inst. C.E. ‘‘Swing Bridge 
over the River Avon at Bristol.” by W. H. B Savile, Assoc. M. Inst. C.E. 
Wednesday, April 17th. Students’ visit to the Works of the British 
Oxygen Company, Limited, Elverton-street, Westminster, S. W. 


Soctety or Arts.—Monday, April 15th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘ Detergents and Bleaching 
Agents used in Laundry Work,” by Prof. Herbert Jacksou, F.I.C., F.C.8. 
Tuesday. April 16th, at 8 p.m. Applied Art Section. ‘Joinery and 
Furniture Makirg,” by A.’ Romney Geen. Wednesday, April 17th, at 
8p.m. Odinary meeting. ‘ Aérial Navigation,” by Major B. F. 8. 
Baden-Puwell. 

Roya METEoROLwGICAL Socrety. Wednesday, April 17th, at 7.80 p.m.» 
at the Institution of Civil Engineers, Great George-street, Westminster: 
8.W. Ordinary meeting. P. pers: ‘‘ Phenomenal Rainfall in Suva, Fiji: 
August 8th, 1906,” by Robert L Ho'mes, F.K. Met. Sec. ‘‘ Temper. ture 
arvund the British Islands in Relation to the Gulf Str. am,” by, Richard 
Strachan, F.R. Met. toc. ‘‘ Weather regarded as a Function of Climate,” 
by L. © W. Bonacina, F.R. Met. Soc. 
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edition ALTERATIONS to standing advertisements should 
atrive not later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
le+ters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 














PUBLISHER'S NOTICES. 

*.* With this week’s number is rssued as a Supplement a Two-pa, 
Engraving of the New Croton Dam.. Every copy as issued 
the Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 





ba ong subscriber peer: should receive Foe —— in an 
imperfect or mutilated condition, he will oblige by giving prom; 
information of the fact to the ” Publisher, with the name of ihe 

Agent through whom the Paper is obtained. Such inconvenience, 

if suffered, can be remedied by obtaining the paper direct from 
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Six-coupled Lecomotives. 


Frew railway engineers would use even four- 
coupled locomotives if they could do without them, 
and strong arguments have been advanced from 
time to time against six-coupled engines for fast 
passenger traffic. It may, indeed, be taken for 
granted that their aid has been forced upon railway 
companies ; and the reason why is well worth expla- 
nation. An example is supplied ready to our hands 
by Mr. Churchward’s great engines, described a 
couple of weeks ago in our columns by Mr. Rous- 
Marten. 

The new engines are intended to take the place of 
four-coupled “ Atlantic ” locomotives of almost the 
same boiler power and tractive effort, working long- 
distance and very heavy trains—as much some- 
times as 400 tons behind the tender. The “ Atlan- 
tics,” although quite powerful enough in other 
respects, have been found deficient in adhesion. 
The tractive efforts of both types is the same, 
namely, 26,5001b. The weight for adhesion with 
four-coupled wheels is, in round numbers, 37 tons, 
and with six wheels coupled it is 57 tons. The 
tractive effort is, in the first case, a little less than 
one-third of the weight under the tread of the 
driving wheels, and in the second not quite one- 
fifth. In this country it is usual to reckon on a co- 
efficient of adhesion of one-sixth. The “ Atlantics ” 
have cylinder power enough to utilise nearly twice 
this ; and the six-coupled engines have also a large 
margin wherewith to slip wheels. It may be asked 
why so much cylinder capacity bas been provided. 
The answer is that as speed gets up the pull of a 
locomotive rapidly falls off. If, then, the tractive 
effort at slow speeds is not in excess of that pro- 
portioned to the adhesive weight and a coefficient 
of one-sixth, it will be too small to utilise the powerful 
boiler, or haul a heavy train at the required speed. 
Here then, we have an explanation of the great 
cylinder capacity; But there is much tmoré than 














this to be considered. It so happens that the 
long runs made without a stop on the Great Western 
Railway are hampered and marred by some very 
stiff climbing; and as the strength of a chain is 
determined by its weakest link, so inclines of one in 
40 or one in 50 settle the type of engine that shall 
be used. The facts show in a very interesting way 
what it is that leads the chief: mechanical engineer 
of a railway to decide on a particular design. We 
have not the least doubt that many critics will 
hasten to say that on a line so level as the Great 
Western it is absurd to start from Paddington with 
a huge six-coupled engine. The few miles of 
1 in 40 settle the whole question. If it was 
possible to stop at the foot of a hill and take 
on a pusher or a pilot, the “Atlantics” would 
answer every purpose for most of the year, but 
then the long-stop run would have no existence. 
Up inclines of 1 in 40 neither Mr. Churchward’s 
big engines nor any otbers could haul 300-tons 
trains at a high speed. Mr. Rous-Marten has not 
given the climbing velocity, but we shall not be far 
wrong if we take it at not more than 10 to 15 
miles an hour. At this speed all the adhesion of 
the six coupled wheels can be utilised ; extended 
trials have proved that less will not permit the 
banks in question to be climbed with the certainty 
absolutely necessary. 

But leaving banks out of the question, not much 
thought is needed to show that a passenger train 
of 400 tons ig very much on a par with a goods 
train of the same weight. The principal difference 
is that the passenger train has to be hauled 
at about double the speed of a goods train. 
But experience demonstrates that six and even 
eight coupled goods engines are absolutely 
necessary ; and by parity of reasoning we see that 
the number of wheels coupled depends not on 
caprice, but on the weight of the train to be moved. 
If Mr. Churchward’s trains weighed less by 100 tons 
or so than they do, then “ Atlantics ” would suffice. 
We have, then, great cylinder capacity and boiler 
power. These are good servants, but bad masters ; 
and a certain amount of risk is always incurred 
when driving wheels can be made to slip easily. 
Thus, in a deep cutting under trees, dead leaves on 
the rails have before now caused slipping, with not 
a little injury to the engine. Again, when pulling 
out of a station and accelerating the train, if the 
engine runs on to a cross-over road violent slipping 
may take place. A case of this kind occurred at 
Acton last year, when serious damage was done to 
an “ Atlantic.” 

In considering the relative merits of different 
types of locomotives, we have always insisted on 
keeping the working conditions prominently in 
mind. Caprice has next to nothing to do with the 
type of engine used on any particular road. A 
mistake may, of course, be made; but if it is we 


‘may rest assured that it is the result of an error of 


judgment, not of want of thought. The pulling of 
very heavy trains at very high velocities brings us 
face to face with difficulties and troubles of a 
magnitude unknown a dozen years ago. It was 
good practice then to provide no more cylinder 
capacity than could be utilised with an adhesive 
coefficient of one-sixth; but the trains were very 
much lighter, the speeds were not so high, and the 
driving wheel loads were pretty nearly what they 
are now. If, then, 18 tons on a single pair of 
drivers barely sufficed in all weathers, on a reason- 
ably level road, for 120 tons behind the tender, and 
36 tons for 240 tons at scheduled speeds of about 
46 miles per hour, there is nothing remarkable in 
providing 57 tons for a train which weighs 360 tons 
and runs at nearly 60 miles an hour. In short, the six- 
coupled engine is the logical outcome of experience, 
and as such must be accepted as right and proper. 
Even if the very steep inclines named by Mr. Rous- 
Marten did not exist, the third pair of coupled 
wheels would serve a good purpose, and impart that 
certainty to the running of trains which without 
them might be easily lacking—in winter, at all 
events, if not in sumuner. 


The Production of Steel. 


Tue considerable increase in the production of 
pig iron during 1906 rendered it tolerably certain 
that the manufacture of steel would also undergo a 
large augmentation last year, and this assumption 
is now confirmed by the statistics which are avail- 
able for the principal countries. It may truly be 
said from the development taking place that if the 
nineteenth century rig wens the age of iron, the 
twentieth century is ming more and more the 
age of steel. It is, in fact, difficult fully to realise 
the enormous advance which has been made in 
the production of steel in the past quarter of a 
century. In 1880, when the output of pig iron 
throughout the world amounted to 18,000,000 tons, 
the manufaeture of steel only 1¢uched one-fourth 
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of this quantity. Since that time the expansion 


in the output and use of steel has made rapid 


strides, and the result is shown by the quantity of 
steel made having risen to the remarkable total 
of 35,500,000 tons in 1903, and to 43,000,000 
tons in 1905. It is estimated that the world’s 
production in 1906 made a further increase 
to 46,000,000 tons, or a quantity representing fully 
three-fourths of the make of pig iron throughout 
the globe in the same year. The astonishing 
development of the steel trade in recent years 
applies with special force to the two countries 
which outstripped Great Britain in respect of 
tonnage a number of years ago. Not only have 
the United States and Germany continued to turn 
out individually a larger quantity of pig iron than 
British producers, but each of those countries also 
possesses the remarkable feature of converting, both 
absolutely and relatively, a considerably greater 
tonnage of iron into steel ingots than is the case in 
. Great Britain. In other words, our two principal 
commercial rivals transform as large a quantity of 
pig iron into steel as lies within their power, whilst 
British firms continue to devote relatively more 
attention to the production of manufactures of 
finished iron. 

A noteworthy feature in connection with the 
world’s output of steel in 1906 is that the three 
leading countries turned out approximately 87 per 
cent. of the aggregate production. If the position 
in Great Britain is first taken into consideration, 
we find that very gratifying progress has been 
made. According to the returns collected by the 
British Iron Trade Association, the total make of 
steel ingots in 1906, both by the Bessemer and 
open-hearth processes, amounted to 6,460,000 tons 
in round figures. This quantity compares with 
5,810,000 tons in 1905 and 5,020,000 tons in 1904, 
the production in 1906 thus showing an increase of 
650,000 tons over 1905, and an advance of 1,440,000 
tons as contrasted with 1904. These figures, however, 
do not include crucible and other special classes of 
steel, of which no information is given by the 
makers, but which are estimated at about thirty 
thousand tons per annum. The statistics compiled 
by the Association of German Iron and Steel Pro- 
’ ducers also indicate a remarkable augmentation for 
1906, as compared with the preceding twelve 
months, in the case of the one hundred and one 
works comprised in the figures. The returns, which 
relate to Bessemer and open-hearth ingots and 
steel castings, represent a total output of 11,130,000 
tons, as contrasted with 10,060,000 tons in 1905, 
and 8,930,000 tons in 1904. It will thus be seen 
that 1906 exhibits a gain of 1,070,000 tons over 
1905, and one of 2,200,000 tons as against 1904, 
the figures referring to the works in the Zollverein, 
that is, those in Germany and Luxemburg. The 
production of steel in the United States in 1906, 
notwithstanding the enormous inland demand, has 
not expanded to anything like the extent of that 
which prevailed in 1905 as compared with the 
preceding year. In 1904 the output of Bessemer 
and open-hearth steel, and of special steels, reached 
about 14,000,000 tons, and the total advanced to 
20,000,000 tons in 1905, this being the most for- 
midable upward movement ever known in the 
history of the trade. The past year shows a 
further advance in the manufacture of both 
Bessemer and open-hearth steel which, it is esti- 
mated, will bring the total to 22,500,000 tons. It 
kas been ascertained that the Bessemer quality 
alone has increased by 1,330,000 tons, and as the 
open-hearth product has also largely progressed, 
there is no reason for doubting that the gain in 
1906 over 1905 will reach 2,500,000 tons. The 
combined output of the three countries will be 
found to have exceeded 40,000,000 tons, and this 
will be increased to an aggregate of 46,000,000 by 
the addition of the production of France, Belgium, 
Austria-Hungary, Russia, Sweden, and other 
nations. 

The production of steel in each of the three prin- 
cipal countries will be found on examination to 
possess characteristic features of its own. The 
Bessemer process does not make’ any progress in 
Great Britain. It seems to have reached its limit, 
seeing that the output was less in 1906 than in the 
preceding year, less than in 1903, and less than in 
1890. On the other hand, the British output of 
open-hearth steel was not only the largest on 
record last year, but it was also more than twice 
the production of steel according to the Bessemer 
process. A different situation exists in Germany 
and Luxemburg, inasmuch as the Bessemer process 
was responsible for 64 per cent. of the output in 
1906, leaving 36 per cent. to be turned out by the 
open-hearth system. It is to be noted that the 
acid Bessemer and acid open-hearth processes 
barely yielded 7 per cent. of the production last 
year, whilst the whole of the remainder comprised 
basic Bessemer steel and basic open-hearth steel, 





basic Bessemer being nearly twice the quantity of 
basic open-hearth. In the United States the pro- 
made in the manufacture of open-hearth steel 
as been so great that it is now nearly on an 
equality with the Bessemer quality from the tonnage 
point of view. It is expected that the former will 
soon eclipse the latter, having regard to the number 
of new open-hearth furnaces which have either been 
completed or are in course of construction. These 
variations are largely due to the qualities of the 
iron ore available for smelting in the countries con- 
cerned, and this particular feature will naturally 
have a strong influence upon developments in the 
future. 


Compulsory Apbitration in New Zealand. 


On several occasions during the last few years 
we have had reason to comment upon the working 
of the Industrial Conciliation Act in New Zealand. 
Judging by the experience which the Colony has 
had of the working of this measure, we have often 
expressed the hope that our own Legislature would 
never attempt to bring about the compulsory 
settlement of trade disputes; and the most 
recent account of the working of the New 
Zealand Act causes us to express this hope 
once more. The account alluded to, which appeared 
in the Times of April 8th, certainly reveals some 
startling facts. It appears that, although the 
Act has been in force some thirteen years, work- 
men may still successfully use the strike system as 
a method for obtaining increased wages. In 
November last the tramway men at Auckland 
went on strike because of what they thought 
was the wrongful dismissal of one of their 
number. The result of this strike was a virtual 
victory for the men. Subsequent events have 
shown, however, that the law has no terrors 
for the New Zealand workman. On the morning of 
February 12th, the sheep slaughtermen employed at 
two of the large Wellington meat export works went 
out on strike. In all, about 115 men suddenly left 
their work at the busiest time of the year. They 
chose their time well, because it was evident that 
the strike must succeed or result in enormous loss 
to the sheep farmers throughout the district. In 
this case the men were working under an agree- 
ment which provided a schedule rate for killing 
sheep of 20s. a hundred. The men demanded that 
the rate per 100 should be raised from 20s. to 25s. ; 
that no overtime should be worked, and that work 
cease at 12 noon on Saturdays, and that an increase 
of a penny per hour be granted for dressing dead 
sheep brought to the works. The employers were 
powerless, and had to submit. It is said that 
the Labour Department of the New Zealand 
Government regards these strikes as a serious matter, 
and contemplates taking action against the men. But 
what action, we may ask, is likely to be effective ? 
If punishment takes the form of large fines, the 
men cannot pay them; if it takes the form of 
imprisonment, the employers are also punished in 
being déprived of the services of their men. It 
will be interesting to see whether the Legislature 
of New Zealand will ever realise that it is abso- 
lutely futile to pass measures of this kind. From 
the outset it ought to have been realised that it is 
impossible to make a workman work for a specific 
wage, or to prevent him leaving off work when he 
has a mind.* Similarly, it is idle to suggest that 
employers can be compelled to provide work or 
give employment. We trust that his Majesty’s 
present advisers in this country may profit by the 
experience of the New Zealand legislation, and 
decline to countenance any wild cat scheme of com- 
pulsory arbitration. 


Progressive Engineering Exports. 


ENGIvEERS, as they review the first quarter of 
the year, may be congratulated upon the general 
state of the foreign demand. So far as oversea 
orders are concerned the trade revival, which set in 
about two years ago, is evidently being continued 
in several branches in a satisfactory manner, and 
although here and there indications of weakness 
are to be found, yet the net result is decidedly on 
the right side. The progressive tendency of trade 
is shown by the excellent total of over seven million 
pounds, which is the value of the steam engine and 
machinery exports, taken together, for the first 
quarter of this year, this being an improvement of 
£814,107 upon a year ago, and of £1,777,336 upon 
two years ago. Towards this total of seven millions 
over five millions are contributed by machinery and 
the remainder by steam engines. The machinery 
total is well over five million pounds and the steam 
engine total over one and three-quarter millions, 
in both cases sound advances upon last year, and 
remarkable when compared with the figures two 
years ago. Locomotive engineers have reason to 





be particularly gratified with the headway that has 
recently been made with railway construction in 
South America, the locomotive exports to that 
market having grown in value from £260,603 in 
the first quarter of last year to £638,453 in the 
corresponding quarter of the ig year; and this 
has more than compensated for a falling off in the 
business with India and South Africa. We have 
also done very well with Europe, the aggregate trade 
with all countries being worth £883,459, or £245,533 
more than a year ago. Neither Europe, South 
America, nor Australia show up well compared with 
last year under the head of agricultural engines ; 
but New Zealand has held its own, and increases 
have taken place with India and South Africa. 
With reference to agricultural machinery, lessened 
orders from Europe and South America have spoilt 
the total—which is £198,984, compared with 
£246,606—having more than counterbalanced a large 
increase with Australia—from £2810 to £13,588— 
and better buying by India and “other countries.” 
Sewing machinery has been purchased more freely 
than a year ago by nearly all countries ; and makers 
of mining machinery can point to exports worth 
£12,500 more than this time a year ago, for although 
they have not done so well as then either with 
South Africa or with Australia, yet these deficits 
have been more than offset by largely increased 
purchases on account of South America and India. 
South Africa is, however, still our chief customer. 
An over-sea trade worth over two and a-quarter 
millions sterling has been achieved in other descrip- 
tions of machinery, the onward movement having 
been from £2,085,832 to £2,376,133—a result which 
cannot but be regarded as satisfactory, and which 
it is pleasant to know is likely to be maintained 
for some time, the export prospects for the second 
quarter of the year in nearly all branches of the 
engineering trades being decidedly encouraging. 


Masonry v. Floating Docks. 


As a result of the bores which have been sunk 
on the site of the new naval base at Rosyth, it would 
appear that the substrata are not at all suited for 
the construction, at low cost, of extensive masonry 
dock accommodation. The mud and silt which 
show on the surface extend to great depths, and if 
masonry docks were decided on, this would probably 
necessitate the walls being borne on “ floating ” 
foundations of large area, so as to reduce the load 
per square foot. Although under similar circum. 
stances these conditions have not presented any 
insurmountable barrier—the - extension to the 
Grangemouth Docks on the opposite side of the 
Forth being a case in point—it seems probable that 
the Admiralty may favour the proposals now 
before them of providing floating docks, instead 
of more permanent masonry or concrete works. 
While the latter are to be preferred, because 
of their being less vulnerable to gun or other attack 
by the enemy, the comparative efficiency of the 
floating system and its low cost are weighty advan- 
tages. The floating dock system, at any rate, offers 
a rapid and economical method of providing accom- 
modation for the docking of battleships like the 
Dreadnought, a matter in which there is a decided 
deficiency. It has been computed by an expert in 
such work that a floating dock capable of meeting 
this deficiency would cost about £200,000, or only 
about one-fifth of the cost of a masonry dock, 
and would, with due attention and protection, 
last quite forty years. The docks in question, 
being without ends, can accommodate not only’ 
the Dreadnought, but vessels of the length of 
the Lusitania and Mauretania. Such docks 
might be stationed at other places around the coast 
besides Rosyth, and five or six would only cost little, 
if any, more than the price of one battleship. 
Difficulty of protection against attack, however, 
may in some cases militate against the policy of 
distributing such docks at various points; but a 
trial of one of the docks at Rosyth may well be 
justified from almost all points of view, and the 
Works Committee of the Aberdeen Harbour Board 
are recommending to the Board in connection with 
the proposed reconstruction of the graving dock 
there, that a floating dock should be obtained, the 
estimated cost being £64,700. The new dock, it is 
intended, should be placed on the tidal basin along- 
side Pocra Jetty. In this connection the instruc- 
tive report made by the State Board of Harbour 
Land Commissioners on the advisability of building 
a graving or floating dock for Boston, Mass., 
acquires a new interest, and it may be well to recall 
that an abstract of the report appeared in these 
columns on October 27th, 1905. 


Copper Production in 1906. 


THE present abnormally high price of copper 
lends additional interest to the recent issue of the 
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valuable statistical return prepared by Messrs. H. R. 
Merton and Co., covering the copper production of 
all the countries of the world for the last eighteen 
years. The total output of copper in 1906 was 
711,675 tons, an advance of 29,550 tons upon the 
total for the previous year. The mines of the 
United States contributed 408,475 tons to this huge 
total, equivalent to slightly over 57 per cent. of the 
world’s production. Mexico occupies second place 
with 60,625 tons; while Spain and Portugal, the 
countries which down to the year 1882 ranked first 
in the list of copper-producing countries, now take 
the third position with an aggregate output of 49,320 
tons. Japan with 42,740 tons, Australasia with 
36,250 tons, Chili with 25,745 tons, and Canada 
with 25,460 tons, follow; while Germany with 
20,340 tons, and Russia with 10,490 tons, are the 
only important remaining contributors to the grand 
total of 711,675 tons. It is thus seen that in 1906 
three countries—the United States, Mexico, and 
Japan—contributed 511,840 tons, or nearly 72 per 
cent. of the world’s supplies of copper, and that the 
remaining nineteen countries included in Messrs. 
Merton’s return only contributed 200,000 tons, or 
28 per cent. of the total. If one further analyses 
the production figures for 1906, it will be found that 
70 per cent. of the copper is obtained from mines 
situated in districts and countries which border on 
the Pacific Ocean, and that there would seem to be 
some connection between the existence of copper- 
bearing ores and volcanic activity. The search for 
new deposits of copper ore, which is now being 
carried out in all quarters of the world, is therefore 
likely to prove most successful on the borders of 
the Pacific Ocean or upon some of the islands which 
rise from its bed; and we have little doubt that if 
some method of submarine mining could be devised, 
immense reserves of copper ore would be found 
underneath the Pacific. The need for tapping new 
sources of copper is made evident by the enormous 
rise in price which has occurred during the last 
eighteen months, and as the maximum-producing 
capacity of the mines at present worked appears to 
have been attained, the situation for all industries 
in which copper is largely used is one of consider- 
able gravity. 


The Johannesburg Gas Power Plant. 


WHEN in 1902 the Town Council of Johannes- 
burg decided to employ gas instead of steam for the 
generation of electricity on a large scale, they 
entered upon one of the largest experiments that 
had ever been attempted. The only gas-driven 
stations in existence were trifling as compared to the 
plant they proposed to lay down, and there was 
naturally opposition. But the Council had their 
own way, and the gas-driven station was built. It 
has, as our readers are aware, given a great deal of 
trouble, and, as our South African correspondent 
shows in his letter this week, its difficulties are not 
yet at anend. There is a strong party moving for 
the rejection of the plant and its replacement by 
steam engines. Whether they will be successful or 
not remains to be seen. That they have sound 
arguments on their side is not to be doubted. We 
would, however, ask them, and particularly others 
interested in central station work, to remember that 
the Johannesburg station is purely experimental, and 
that initial troubles and difficulties are to be ex- 
pected. It would not require a long search to find 
steam stations which have had troubles no less than 
those of Johannesburg. There is no reason, as far 
as we are aware, to doubt that the engines and plant 
generally are well made ; but we understand that the 
men who are or were running them have had but little 
experience of gas-engine driving. Hence probably 
not a little of the trouble. In the course of time 
that will correct itself. Gas engines as large as 
those in question are generating electricity in various 
parts of Kurope and America, and there is no reason 
why they should not succeed in Africa. If, under 
the losses which are being suffered, patience is 
possible, we have little doubt that the Johannesburg 
station will eventually work without trouble. The 
economic questions are quite another affair; they are 
involved by a host of curious considerations, some 
of which have nothing at all to do with engineer- 
ing. Whether, for example, the experiment should 
ever have been tried in a place like Johannesburg, 
with cheap coal, isa matter which might be debated 
till Doomsday. 
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|FIRST NOTICE.| 
THE annual volume of the German Naval Architects 
Society, although not very different in size from its pre- 
decessors, records a somewhat less active period, only one 
meeting having been held at Charlottenburg in November, 





1906, the ordinary summer meeting being passéd over for 
the year, apparently with some advantage tothe society's 
fands, which, however, are not in a sufficiently flourishing 
condition to enable the Council to lower the annual 
subscription as they had hoped to do. The first award of 
the newly founded medal of the society had been made 
in the year to Dr. Féttinger, of Stettin, who received the 
silver medal for his researches on marine engine con- 
struction from the German Emperor at the opening of 
the meeting on November 22nd. The society had during 
the year taken part in the joint silver wedding gift to the 
Emperor promoted by a combination of scientific, 
economic, and sporting societies, which took the form of 
a series of silver models representing the development of 
the sailing ship from the Viking boat to the modern full- 
rigged ship. The society’s contribution took the form of 
a model of the Electoral Brandenburg frigate Friedrich 
Wilhelm zu Pferde, a full-rigged ship of the seventeenth 
century, weighing 836 oz., executed by H. Meyer and 
Co., of Berlin, from the design of Professor Busby, which, 
together with the designs of the medal and diploma, is 
reproduced in the illustrations on pages 48 to 51. 

The first paper recorded in the volume, on the applica- 
tion of the Parsons Turbine to Marine Propulsion, by 
Mr. Walter Boveri, covered ground which is familiar in 
great part to most of our readers, beginning with the 
original trials of the Turbinia, and passing through the 
earlier torpedo boats to the Channel and Clyde stevmers 
and the later large ocean-going ships, a complete list of 
which is given in the appendix. For the German navy 
the first vessel constructed was the torpedo boat S 125, of 
395 tons displacement, with a guaranteed maximum speed 
of 27 knots, a coal consumption of 8 cwt. per hour at 
12 knots per hour, with sufficient carrying capacity for 
steaming 2000 miles at the latter speed. On trial the 
maximum of 28°3 knots was attained, but the consumption 
at lower speeds was 50 per cent. higher than that 
required. This isin great part due to the extra weight 
of separate air pumps to the condensers and other 
engine details, increasing the weight by about 64 tons, 
and the displacement to 447 tons, as against 385 tons of 
similar boats with reciprocating engines. In actual 
service, however, the results seem to work out more 
favourably, as the total consumption of coal by S 125 
during the period of the last naval mancuvres was only 
about five tons more than that of the ordinary boats. A 
new torpedo boat, G 137, has since been ordered by the 
German Government to attain a speed of 30 knots per 
hour with 10,000 horse-power, and will be delivered in 
the present year. The most important experiment has, 
however, been with the small cruiser Liibeck, of 3250 tons, 
and 22 knots sea speed, with 10,000 indicated horse-power, 
which has been subjected to trials extending over a length- 
ened period, in comparison witha ship, the Hamburg, of 
the same size and character, but with reciprocating engines. 
The weight of the turbine bry are including water in the 
condensers, is 216 tons, or at least 70 tons less than those 
of the Hamburg. At the lowest power, 1490 indicated 
horse-power, the coal consumption of the Liibeck was 
1:0 kilos., and at 6840 horse-power 0°87 kilos., the former 
being about 10 per cent. above, and the latter 3 per cent. 
below the contract guarantee. The maximum speed on the 
measured mile was 23°56 knots, and that on a six hours’ 
continuous steaming 22°3 knots. Further trials of the 
principle are to be made in a second small cruiser of 8450 
tons and 13,600 horse-power, whose engines are now 
being built, and a third of 3650 tons and 15,000 horse- 
power. Beyond this, however, no advance has been 
made towards the construction of turbine ships of the 
large cruiser or battleship class. The paper concludes 
with a list of the Parsons turbine ships built or building, 
which includes forty-seven merchant ships, eight yachts, 
and thirty seven war vessels of all kinds. 

Judging from the report of the discussion, this paper 
was addressed to a somewhat unsympathetic audience. 
The principal speaker, Vice-Admiral von Eickstedt, ex- 
pressing the views of the naval authorities, considered 
that the Liibeck had fully realised the official expecta- 
tions, and also that their reserves were fully. justified. 
The trials had been carried on for nearly one and a-half 
years, and the ship, after a complete overhaul, had been 
ordered for fleet service. The experimental results had 
been tabulated and examined, and would be published in 
a forthcoming number of the Marine Rundschau. ‘The 
economy in coal consumption of the Liibeck was 
not quite as good as that of the Hamburg, and the 
required results were in some cases only obtained with 
ditticulty. He thought, however, that:in practice these 
differences would disappear, as the turbines were sub- 
jected to less wear in work. The saving in weight in the 
Liibeck was not very great, nevertheless it was something 
over 100 tons. The great difficulty seemed to be in propor- 
tioning the propellers to the speed of the turbines. The 
Liibeck was not quite so handy as the Hamburg, as the 
distance travelled by the former before coming to a stand 
when the engines were reversed for full steam ahead was 
from 150m. to 160m. more than that of the latter ship. 
There also was more complication with the four shafts 
than with the large three-screw ship, which made it 
difficult to arrange the water-tight compartments pro 
perly. In the second cruiser several of these. points had 
been considered, and stress has not been laid upon particu- 
lar saving of coal below 17-knot speed. The reversing tur- 
bines would be simplified, and their speed reduced to 
about 500 revolutions, to get better work out of the pro- 
pellers. The third ship had been given to the Parsons 
Company after a proposal to adopt ‘another system had 
fallen through, and in this further improvements, notably 
in the adoption of superheated steam, were contem- 
plated. A difficulty in these large ships was their increased 
cost, which was from 60 to 80 per cent. more than that of 
reciprocating engines. This is partly due to the distance 
of the makers’ works at Mannheim from the shipyards, 
and it would be met in part. by an arrangement for the 
engines to be built under licence from the Turbinia Com- 
pany by one of the principal shipbuilding firms... As re- 
garded the building of larger ships, the Turbinia Com- 





pany had been asked to submit designs, but atthe present 
time it did not seem possible to experiment with a singl 
ship, having regard to the circumstance that every battle. 
ship was urgently required, and not much result was t6 
be expected until an entire division of similar ships could 
be tried. That the great steamship companies had done 
so little towards the development of the turbine was to 
be regretted, but it must be: remembered that the first 
accounts of the Transatlantic turbine ships were of a dis- 
couraging character, and the high prices now asked made 
it doubtful if an equivalent advantage was to be got from 
the increased outlay of capital involved. 

M. J. Kraft de la Saulx, chief engineer of the Cockerill 
Company, of Seraing, then gave an account of the new 
departure in the Ostend and Dover mail service by the 
adoption of the turbine principle in the last new ship, 
the Princess Elisabeth. With the. latest paddle-wheel 
steamers the utmost result possible with that method of 
propulsion had been attained, namely, a speed of 22 knots, 
and the light draught restricted to 9ft. Tin. prevented the 
use of screws driven byreciprocating engines. By the adop- 
tion of the turbine a speed of 24 knots was obtained, and 
16 knots with the reversing turbines. The ship had:been 
at work for over a year, but he left it to M. Pierrard to 
give further information as to the actual performance. 

Herr M. Walter, chief engineer of the Norddeutscher 
Lloyd of Bremen, defended the position assumed by the 
German shipping companies in regard to turbine ships. 
He thought this justified by the uncertainty as to the 
coal consumption, and the possibilities of making speed 
in a heavy head sea. The author had stated that the 
coal consumption of the Carmania had, by judicious 
alterations in the adjustment of turbines, been brought 
down to that of the Caronia, with also a slight increase * 
over the speed of the latter. This was such an important 
matter that the speaker considered it ought to have been 
supported by full statistical details, and the more so as 
he had been told that there was a great difference in the 
consumption ; indeed, one account said as much as 19 per 
cent. above that of the Caronia. How far this. figure 
“reposed on accuracy” he was, owing to the reticence 
of the owners, unfortunately unable to determine, but 
should it correspond to the reality, then one of their fast 
steamers would, in the seven days’ passage from Bremen 
to New York, burn about 1000 tons more than their pre- 
sent consumption, and a reduction of speed, owing to 
increased immersion, might be expected. As regarded 
the reduction of vibration, he thought that was as much 
due to the increased number of propellers as to any 
special properties of the turbine, and he thought this 
advantage might be diminished when the speed of 
rotation was reduced to get more advantageous results 
from the propellers. In conclusion, he certified to the 
enterprise, energy, and watchfulness of the German ship- 
owners, who would take up the turbines when the right 
time came. 

Monsieur Pierrard, chief engineer of the maritime 
department at Ostende, gave particulars of the perform- 
ance of the Princess Elisabeth. During the previous 
winter, in a period of heavy north-easterly winds, she 
had made the double trip in 3 hours 2 minutes and 
3 hours 14 minutes, while the two paddle boats on the 
same day took about 5} hours for the passage. The 
saving in fuel over the compound engines of the paddle 
steamers, which were not of an economic class, having 
been built for speed and not coal saving, was nearly 
30 per cent., supposing both to be brought to the same 
displacement and speed. The saving on lubricating 
material was about 50 per cent. When steaming ahead 
at 20 knots the engines were moving astern in 13 seconds 
from the order, and in 85 seconds the ship was stopped 
in about twice her own length. The engines had been 
recently examined, and all the working parts found to be 
in perfect condition after a year’s uninterrupted work, 
but the interior of the low-pressure drums was found to 
be somewhat heavily rusted. The cause of this had been 
ascertained, and a certain amount of oil was used with 
the steam for a time, to induce the formation of a pro- 
tecting deposit on the metal. 

Herr Hugo Lantz followed with a good sweeping 
denunciation of the turbine in all its ways. The Dread- 
nought burned from 1:2 to 0-7 kilos. per horse-power, 
while a small modern French steamer had recently con- 
sumed 0°5 kilos. with saturated, and 0-4 kilos. with 
superheated steam. The great turbine ship, therefore, 
consumed twice as much coal as one with reciprocatins 
engines. The manceuvring capacity was also very defec- 
tive; the propellers of the turbines were not properly 
screws but merely froth whippers. The turbine cid not 
satisfy the most fundamental conditions of a marine 
engine, and could not do so in the nature of things. 

Mr. H. Toussaint, of Kiel, called attention to the 
Zoelly turbine, which got over the difficulties of the small 
clearance between guides and buckets in the Parsons 
construction. These had been built in Jarge numbers for 
Jand service, altogether about 300,000 total horse- power, 
and it was about to be adopted for marine use. 

Professor Klirgenberg called attention to a point which 
he considered had not been noticed with regard to the 
work of deformation on the ship’s hull, caused by insufii- 
ciently balanced reciprocating masses in the ordinary 
engine. These represented a loss analogous to that of 
hysteresis in magnetising and unmagnetising masses of 
iron, which might be expected to increase in a higher 
ratio than simple proportionality to the bending distor- 
tion. On the other hand, the loss would be proportional 
to the number of vibrations in the course of time. 
Now, although the latter quantity is larger for turbines, 
the amplitude is only a fraction of that produced by 
reciprocating engines. If this proposition be true, the 
loss due to vibration should be considerably less with 
turbines than with ordinary engines, and it would be 
interesting to know whether any observations on this 
matter were available. 

Professor Flamm inquired how the figures for the 
horse-power of the Liibeck were obtained. Were they 
merely the result_of calculation, or had they been observed 
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directly? He also considered that in order to interpat | 
the mercantile shipowner it would be n at such 
meetings to supply more detailed information as to results 
and constructive details. This might be done, as the 
latter points were sufficiently protected by patents. 

In a long reply the author dealt with the different points 
raised in the discussion. As regards cost, a matter which 
had been expressly excluded from the paper, he entered 
into several details showing that the experimental ships 
had caused a loss of £25,000 to the engine builders, so 
that in that particular the Navy Department had not been 
victimised. A remarkable matter was the phenomenal 
reduction in price of reciprocating engines since the 
introduction of the turbine, as according to official state- 
ments, completely engined torpedo boats could be supplied 
at half the price of the same boat with turbines. In the 
latter the turbines, which were alone supplied by the 
makers, represented something less than half the price, 
so that the boat without engines, with shafting and pro- 
pellers, which would be about the same for both kinds, 
and somewhat larger condensers, would be actually more 
expensive than the complete boat with reciprocating 
engines. This seemed to be a remarkable result, but the 
speaker was prepared to support it by effective figures. 
He thought it was not necessary to reply to the speaker 
who had so completely killed the turbine. He had not 
considered the coal consumption to be a matter of no 
importance, and agreed that the turbines burned more. 


reciprocating engine could at once be reduced by one 
half, many unforeseen developments might be expected; 
but as this did not seem to be possible, it was not neces- 
sary to go further into it then. The horse-power had, as 
Professor Flamm supposed, been deduced from calculations 
by a method prescribed by the naval authorities. He 
was not in a position to give further information as to the 
performance of the ships abroad; the figures given were 
supplied by the Parsons Company. He did not consider 
that the time for the fuller publication of constructive 
details had arrived, but he hoped that he might be able to 
bring them before a future meeting. 


SHORT NOTICES. 


Five-figure Logarithms. By H.H.Suplee. Philadelphia : 
J.B. Lippincott Company. 1906.—This volume, according 
to the preface, is intended to supply means of logarithmic 
computation in a form convenient for the pocket and suit- 
able to the requirements of the engineer and constructor where 
a greater degree of precision than is attainable with the pocket 
slide rule is desired. It contains a principal table of five- 
figure logarithms from 100-1000, printed in an unusually 
open fashion, which, though unfamiliar at first, we can 
certify from a somewhat extended experience since receiving 
the volume, is extremely agreeable in use, and, in fact, 
prompts a tendency to complain of the denser order adopted 
in the trigonometric logarithms forming the second table, 
which, of course, is necessary owing to the large quantity of 
figures to be accommodated in the page. A short table of 
natural logarithms, suitable for use in steam calculations, 
makes up the volume. The introductory notices on the 
theory and history of logarithms and on the methods of using 
the tables are given’ in an unusually clear and concise 
manner, and the volume will no doubt be of use to those who 
have not succumbed to the attractions of the sliderule. The 
purple leather and gold-lettered binding is another attraction 
which, however, we fear may add unduly to the price. The 
only thing that we found missing is a pocket or loop in the 
cover to hold a tablet or card for computing, which would 
perfect it for a pocket companion. 

Neue Theorie und Berechnung der Kreiselrider. Von Dr. 
Hans Lorenz (Dipl-Ingenieur). Miinchen und Berlin- 
Oldenburg. 1906 —Every month now sees the arrival of at 
least two or three works on the steam turbine and its 
application to purposes at sea and on land. The present 
work may be considered an addition to the list; although 
devoted ostensibly to the water turbine, an appendix to 
Chapter II. shows the applicability of the theory preceding 
to the case of a fluid working expansively as steam. 
Chapter I. gives a concise and elegant treatment of the 
essential part of abstract hydrodynamical analysis required 
in the applications which follow; in Chapter II. to the 
radial flow turbine, and to axial flow in Chapter III., 
including a theory of the screw propeller. The book possesses 
the merit, rare in a German treatise, of brevity and concise- 
ness, not extending to one hundred and fifty pages; the 
diagrams are very clear and simple, and appeal to the 
engineer as representations of actual practice; and an 
interesting preface provides a history of the subject, 
beginning with the pioneers of turbine construction and 
theory, Segna of Halle, 1750, and Leonhard Euler, the 
creator of hydrodynamical mathematics, 1755, to whose 
memory the present work is dedicated on the two-hundredth 
anniversary of his birth. 

English Weights, with their Equivalen's in Kilogrammes, 
By Frederick W. A. Logan. London: KE. and F. N. Spon, 
Limited, 57, Haymarket. Price 1s. net.—A small pocket- 
book containing tables giving the equivalents of English 
weights and measures in kilegrammes. The tables have been 
compiled on the commercial basis of 1016-0475 kilos. to the 
ton, and each calculation has been carried to the fifth place 
of decimals. The figures have been printed in bold type, and 
can be easily read. 
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AUTOMATIC WATER FEED AND LOW-WATER 
ALARM. 


Tue importance of keeping an adequate supply of water in 
steam generators working at high pressure, as well as in 
boilers for heating systems, is recognised by all engineers. 
In most casés, however, the adequacy of such supply depends 
largely upon the vigilance exercised by the boiler attendant, 
and upon the proper working of the injector or. other boiler- 
feed device, and when these fail, trouble and serious conse- 
quences may arise. For these reasons an efficient and 
simple device which would automatically keep the water level 





Fig i 


at the heights required, and sound an alarm should such level 
get below normal, should prove of great service to steam 
users. 

A device, invented by Mr. John Richardson, of Hale, 
Manchester, for attaining these objects, is illustrated here- 
with. Fig. 1 illustrates a longitudinal section of a vertical 
type of apparatus, whilst Figs. 2 and 3 show respectively end 
and side elevations, partly in section, of a horizontal type of 
the device. Both devices are fitted in the interior of the 
boiler. In Fig. 1 the valve casing B is attached to the 
inside of the boiler shell by means of a flange C formed on 








the casing. Another flange carrying an elbow pipe is attached 
to the outside of the boiler shell. This pipe is connected to 
an ordinary injector or pump. The valve casing B is provided 
with two inlet holes G, through which steam can pass from 
the steam space of the boiler to the interior of the casing. 
H is a valve consisting of a hollow tube open at its upper end, 
and provided with a passage M communicating with the 
interior of the tube. The tube at its lower end passes through 
a stuffing-box J, and has mounted upon it a float, which can 
be vertically adjusted. L is a collar to limit the downward 
movement of the valve. A similar collar may be employed 
to limit the upward movement if desired. A second series of 
transverse holes L 2 are formed in a part lower down in the 
casing B than the openings G. These commmunicate with a 
pipe passing to the outside of the boiler, so as to operate a 
istle or steam supply for operating any other suitable 
form of audible alarm. 
In Figs. 2 and 3 the apparatus is of a similar type to 


to be placed horizontally. Instead, however, of the valve H 
moving in a vertical direction, it is moved about its axis by 
reason of having fixed thereto a float lever N, to which a float 
K is secured. O represents the pipe passing to the alarm 
whistle P. The apparatus may be used without the alarm 
device, in which case the ports and steam connections 
thereto would be dispensed with. The action of the apparatus 
will be readily understood from the preceding description, 
and by saying that the whistle or alarm port only comes 
opposite to the pipe O when the water level tends to descend 
below safety point. 

Referring once more to Fig. 1, when the upper end of 
valve H is opposite the passages G, the water level in the: 
boiler has been lowered, and it is necessary to raise it. Steam 
will therefore flow through the passages G, and to pass to 
the injector or pump through the upper end of the pipe 
until the water level rises, lifting up the float, and thereby 
the valve H, thus closing the passages G, so that when suffi- 
cient water is obtained steam will be shut off to the injector 
or pump. The valve is therefore intended to work automati- 
cally with the rise and fall of the water in the boiler. The 
relative positions of the inlet holes G, passage L 2 and float 
may be altered as desired in accordance with the circum- 
stances. It will be seen that by employing two inlet holes, 
one on either side of the valve, the latter has no undue 
pressure upon it in either direction, so that it will work more 
freely. 

ca of a defective injector or steam pump the alarm 
device would be sounded when the water level descended 





below the safety point by reason of the passage M coming 
opposite the holes L 2, and allowing steam to pars through 
the pipe referred to as the alarm. Such an arrangement is 
provided so that it may act when for any reason the pump 
or injector gets out of order, or when the outside pipe 
becomes stopped up. 

The device in both forms has, we understand, been 
thoroughly tested, and its operation is stated to be both auto- 


matic and sure. 








OBITUARY. 


RORERT CREEKE. 


Tur death of Mr. Robert Creeke, of Leven, is announced 
as having taken place on the 29th ult. Mr. Creeke was the 
son of the late Dr. Creeke, of Leven. He was educated at 
his native place and at St. Andrews. In 1871 he entered the 
engineering shop of Durie Foundry, and after having gone 
through the different departments at these works, he studied 
for two sessions at Edinburgh, when he went out to Val- 
paraiso ard carried out some engineering works at this and 
other South American towns. He returned to Leven in 1880 
and became manager of the Durie Foundry. In 1884 he 
joined Mr. H. Balfour as partner, and in 1895, when the firm 
was converted into a limited liability company, he became 
managing director. This post he held till his death, in spite 
of the fact that owing to decay of the optic nerve he began 
seven years ago gradually to lose his sight. 


J. P. SWINBURNE. 


WE regret to have to announce the death of Mr. J. P. Swin- 
burne, which took place at Blaina, Mon., on Saturday last. 
He was in his sixty-eighth year, and for nearly a quarter of a 
century had been identified with the mining enterprise of 
Wales. He wasa native of Durham, but coming to Wales 
in the eighties, was for a long period engineer with the 
Powell Dufiryn Company at New Tredegar. From thence 
he went to Blaina and became chief engineer with John 
Lancaster and Co., taking the leading part in the sinking of 
the No. 3 Griffin pit and of their Arrael Griffin Collieries 
near Abertillery. In social life he was much respected, and 
the esteem with which he was regarded by the workmen 
found expression some time ago in a very handsome pre- 
sentation. 











THE INSTITUTION OF CIVIL ENGINEERS; NEWCASTLE-UPON- 
TyNE ASSOCIATION OF STUDENTS.—The sixth general meeting of 
the session will take place on Thursday, April 18th, 1907, at 
7.45 p.m., in the Lecture Theatre of the North of England 
Institute of Mining and Mechanica] Engineers, Neville Hall, 
Neville-street, Newcastle-on-Tyne, when Mr. E. W. de Rusett, 
M. Inst. C.E., will deliver an address entitled *‘A Chat on the 
Mauretania.” The annual business meeting will follow. Agenda: 
Report of council, election of office-bearers. 


ConTRACT FOR A Dock Basin.—The Commercial Intelligence 
Branch of the Board of Trade is notified by his Majesty’s Consul 
at Stettin that tenders are invited for the work of excavating the 
second dock basin in the Stettin Free Harbour—about 350,000 
cubic metres. Tenders must be addressed to ‘‘ Die Hafenbetriebs- 
Direction, Zimmer No. 81 des Verwaltungsgebaudes, F: eibezirk; 
Stettin,” and delivered not later than 11 a.m, on the 25th April. 
Tenders should be sealed, and bear the follcwing inscription :— 
“‘ Angebot auf Aushub des zweiten Hatenbeckens im Freibezirk zu 
Stettin.” Conditions of contract may be obtained from the 
address mentioned on payment of 2s.; a copy, together with a 
plan of the harbour, may be inspected by british firms at the 
offices of the Commercial Intelligence Branch, 73, Basinghall- 
street, London, E.C, 

ARTESIAN WELL IN QUEEN VICTORIA-STREET.—One of the latest 
buildings in the metropolis to sink an artesian well so as to have 
an independent water supply is Mansion House-chambers, Queen 
Victoria-street, where the whole of the water is obtained from a 
boring, which been carried down through the Woolwich and 
Reading beds into the chalk formation. The water obtained has 
proved on analysis to be of excellent quality. A specially-designed 
electrically-driven artesian well pump has been lowered down the 
bore hole toa depth of 230ft., and it delivers 1000 gallons per hour 
into a large masonry reservoir situated in the basement. The 
water is then forced up by a second, set of elecirically-driven 
pumps, into the tanks on the roof of building, from whence it 
gravitates to the different floors, This. installation has been 
carrie] out by Alfred Williams and Co., of Artesian Works 
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20-TON LOCOMOTIVE STEAM CRANE 


HENRY J. COLES, DERBY, ENGINEER 











20-TON LOCOMOTIVE STEAM: CRANE. 


THE locomotive steam crane forming the subject of the 
accompanying illustration was constructed by Mr. Henry J. 
Coles, of the London Crane Works, Derby, for use in steel 
works, shipbuilding yards, and on works where heavy loads 
require to be lifted. The crane under notice lifts 20-ton loads, 
at 16ft. radius, from any point of the circle, and revolves this 
load the entire circle in either direction, the crane standing 
free on rails of 4ft. 84in. gauge without extraneous support. 
This load can also be travelled at 16ft. radius suspended 
across the rails, as well as in line with the rails, At the | 
increased radius of 24ft. 10-ton loads may be lifted, revolved, | 
and travelled under similar conditions. 





When packed up | 
under the jacking screws the crane will, we are informed, | 
lift and revolve 25 tons at 16ft. radius. One of the advan- | 
tages claimed for this type of crane is that the arrangement | 
of the machinery and the position of the driver enables a | 
clear view to be obtained of what is going on in front of the | 
crane, and the necessity of having a special man in attend- | 
ance on the ground to signal to the driver is obviated. All 
the motions of the crane are operated by levers fixed at one 
a on the footplate immediately within reach of the driver’s 
and, 

The cylinders are 104in. diameter by 12in. stroke, fitted 
with the improved type of reversing motion common to this 
maker’s cranes, driving the crank shaft, upon which is fitted 
all the gearing for working the various motions. The hoist- 
ing pinion gears direct with the main lifting wheel, and is 
made to slide out of gear when lowering by the brake, so that 
there may, when conducting th‘s operation, be no unneces- 
sary clatter of double-purchase gearing. The main hoisting 
barrel is turned smooth, and of sufficient dimensions to coil 
wire rope for any depth up to 60ft. or 70ft., if necessary. 
Plough steel wire rope is used for lifting, with return block. 

The revolving motion is driven by double-friction clutches, 
bevel wheel, and intermediate spur gearing, the upper part 
of the crane revolving on four wide turned rollers. The re- 
volving motion is put into action by means ofa worm worked 
by one of the hand levers, the crank shaft being bored to 
take a pin which is fitted with a cross cotter and imparts 
movement to the central friction cone. The roller path and 
slewing rack between the upper and lower portions of the 
crane are thus free to slip should the revolving motion be 
started or stopped too suddenly. 


The travelling motion is given by a clutch operating a | 


mitre wheel, which drives a similar wheel on a vertical 
spindle passing through the centre pin, a bevel pinion at the 
bottom of this spindle gearing into a wheel fixed to a hori- 
zontal shaft, each end of which is fitted with bevel gearing 
driving at right angles other shafts with spur pinions at each 
end gearin 
travelling wheels. 


The derrick motion for varying the radius of the jib is 


transmitted by a clutch wheel, and drives a worm and tangent 
wheel, the whecl being keyed to the centre of the derrick 
barrel. This barrel has right and left-hand grooves turned 
in it, and it winds the rope from both ends over two pairs 
of sheaves, thus giving an arrangement of six ropes. An 
equalising sheave is also fitted to ensure an even strain on 
all the ropes. The boiler is 4ft. 6in. diameter by 9ft. high, 
with four cross tubes, made for a working steam pressure of 
80lb. per square inch. A water tank is carried under the 





into spur rings fitted to each of the eight | 





boiler, and is attached to the mair structure of the crane 
by steel plates and angles riveted together. The travellin 
carriage is mounted on four pairs of steel-tired wheels, an 
arranged to pass round curves of somewhat less than 200ft. 
radius, The total dead weight of the crane is 70 tons. 








COTTON-WASTE CLEANING MACHINE. 


WE have recently received from Messrs. Hill and Herbert, 
Limited, particulars of an oil-saving and cotton-waste clean- 
ing machine which they are now making. The machine was 
designed with the object of meeting the requirements of 
firms whose works are not sufficiently large to warrant the 
expense of procuring such an apparatus as a spenge 





cloth cleaning plant. Where these are used the discon- 





~ 


tinuance of using waste is recommended, as it is said to be 
cheaper to use sponge cloths and to rewash them as required. 

A general impression of the machine can be gathered from 
Fig. 1, and in Fig. 2 a sectional diagram is given. The 
principle of the action of the machine consists in placing the 
waste to be treated in a wire basket, and rotating it at a high 
speed, at the same time allowing a jet of steam to play upon 
the waste, thereby, it is claimed, dissolving all the grease 





Fig. 1 


out of it. The machine consists of a substantial pedestal 
which supports a cylinder A, in which the basket revolves. 
The pedestal is: designed to carry a central vertical spindle, 
which passes through into the basket chamber, where it 
carries a disc to which the wire basket is fastened. The 
spindle is made to rotate through bevel gearing arranged 
at the lower end of the spindle, the drive being by belt. The 
steam enters at the top of the cylinder, and a pressure of 



































2lb., or a little above, is said to be sufficient. The waste 
is put into the basket through the cover at the top of the 
machine, and the oil is drawn off through the outlet shown 
in the engraving. 

The capacity of the machine is about 501b. to 60]b. of 
waste, and the power required to drive it is from } to 4 horse- 





power. . With from 501b. to601b. of waste the period of running 


the machine to eliminate the grease properly is 20 minutes. 
We are informed by the makers that they have supplied a 
large number of these machines to railway companies and 
large engineering works, and also to a Colonial Government. 
The machine appears to be very compact and substantially 
designed. 








ON SOME POINTS OF INTEREST IN CONNEC- 
TION WITH THE DESIGN, BUILDING, AND 
LAUNCHING OF THE LUSITANIA.* 

By W. J Luke. 


IN offering this brief record to the Institution of Naval Architects 
for inclusion in its ‘‘ Transactions,” it will probably be quite 
unnecessary to preface it with any reference to the past history of 
Transatlantic traffic. Neither will it be necessary to review the 
reasons leading up to the decision to build the two vessels now 
being constructed for the Cunard Steamship Company. 

When this decision wa; made the number of large fast Trans- 
atlantic liners was 17, and the principal particulars of the five 
fastest are set out in the following table :— 























Kaiser | Krom | Kaiser 
| Cam- | Withelm/D-utsch-| };,, | Wilhelm 
panis. er land. iw;h.| der 
| Grosse. Wihelm. | Zweite. 
Length overall 62°ft. /648ft. 6iu 684fct. | 663ft. | TOG6ft. 6in. 
Length BP. .. 601 ft. 6 .6ft. (63fc. | _ 678ft. 
Breadth .. .. 65ft. 3in.| G6ft. O7ft. | 6rft, T2ft. 
Moulded depth 41ft Gin 43ft. 44ft. | 43ft. | 44ft. vin 
Ordinary draugh’ 25ft 28ft. 29ft. | 2t. | 20ft. éin 
Displacement tons! 18 000 20,830 23,620 | 21.3800 26,500 
Reputed speed, 22 22-8 23-5 | 28-5 23-5 
nuts | 
2.8 ae 80,000 32,000 36,000 | 36,000 | 39000 
Gratz surface, sq.ft. | 2 630 2,618 2,183 | 2,592 | 3,121 
— surface,| 8:,(00 84,285 85,468 | 93.865 | 107,643 
sq. ft. | 
Type of draught ..| Open Open |Howden’s| Open | Open 
stokehold — forced ‘ieseuas stukehold 
' . 








The above particulars have been taken from the columns of the 
technical Press, such as THE ENGINEER, Engineering, Zeitschrift des 
Vereines Deutscher Ingénieure, &c. Before passing from this point, 
it will be well to remark that the writer disclaims any responsi- 
bility for the figures, except that of careful copying ; and as an 
illus'ration of the distrust with which some of the uw should be 
received, it may be as well to point out that the result apparently 
produced in one case, viz., 13-3 indicated horse-power per square 
foot of grate with natural draught, is altogether untrustwo. thy. 
This, then, represented the public stock of information when pro- 
posals for the construction of two new vessels were invited by the 
Cunard Company. 

It need occasion no surprise when it is stated that the conditions 
which it was demanded should be fulfilled were somewhat in 
advance of what was eventually found to be reasonably practicable ; 
in the end, after the Cunard Company had instituted a committee 
of inquiry into the question of turbine propulsion, and after pro- 
longed and valuable assistance from the Admiralt;; officials through 
the testing of models in the Haslar experimental tank, it was 
pr that the dimensions and principal particulars were to be 
as follows :— 


Length overall .. 787ft. 

* <3 3S * 6O#t. 

Breadth moulded .. .. .. .. és d7it. 6in. 

Depth moulded to shelter deck amidships .. 60ft. 44in. 
pe 36,440 tons 


Displacement at 32ft. Gin... .. eo ee 
The contract for the Lusitania was placed with Messrs. John 
Brown and Co., Limited, of Sheffield and Clydebank, who are 
builders of both hull and machinery, and the contract for the 
sister vessel, the Mauretania, was placed with Messrs. Swan, 
Hunter and Wigham Richardson, Limited, of Wallsend-on-Tyne, 
with machinery.in this case by the Wallsend Slipway Company. 
The subsequent particulars have exclusive reference to the former 
vessel, though it will of course be at once apparent that for sister 
ships building for the same owners, at the same time, very many 
of the particulars and details are common to the two cases. 

The building berths at Clydebank are situated on the northern 
side of the Clyde, opposite to the mouth of the small tributary the 
Cart. The expanse of water into which launching takes place is, 
however, not unrestricted, and for this reason, as well as taking 
the present slope of the berth into ideration, it was decided to 
lay the keel at a slope of ,4in. per foot, and to arrange for a launch 
at a mean slope of ;4in. per foot. These figures enabled the 
vessel to be placed at a satisfactory height from the ground, while 
excessive height of blocks at any place was avoided ; and with the 
probability of a launch in moderately warm weather it gave enough 
slope to the ways to promise a successful launch without undue 
chance of exposing the vessel to risk in the restricted available 
waterway. Careful attention was given to piling the ground at 
the places where heavy pressure would necessarily come upon it 
in the launching operation. On other parts of the berth no special 
precautions were required, as the ground was well consolidated, 
and the size of ship in relation t >» the estimated weight of material 
worked in before launching made it sufficiently evident that the 
vessel would not be, in this sense, heavy. . For this reason, too, 
the keel blocks were spaced and constructed in normal fashion. 

Before noting any of the details of construction, it should be 





stated that in consu tation with Lloyd’s Surveyors—the vessel —- 
classed with Lloyd’s—it was decided that, on the basis of mil 
steel construction, the materials of the hull should not be subjected 
to a stress exceeding 10 tons per square inch ; the calculations in 
this connection followed the usual conditions accepted in previous 
cases, namely, that consideration should be given to the possibility 
of the vessei meeting with waves of her own length, and whose 
height from trough to crest would be one-twentieth of the wave 
length ; in the calculation for inertia of section such parts were to 
be included—or omitted—as had previously been customary. I 
am well aware that a strong case could be urged against both these 
poiats ; but it is unnecessary to raise any argument on this occa- 
sion, as there is no desire to briog up controversial points. It was 
also decided to leave out of account in the calculation the 
‘Smith Correction,” so that in view of these points, as also of the 
fact that no attempt was made to make any estimate of the 
stresses due to pitching and ascending: or of heaving, the stress 
of 10 tons previously mentioned must ve read to be purely com- 
parative in amount. 

The preliminaries having been thus adjusted, calculations were 
proc ed with, the resul's making it apparent that the maxiraum 

ding t—of slightly over one million of foot-tons- 
occurred in the condition when nearing port with bunkers almost 
empty. The stress is one of hogging, the corresponding sagging 
stress being only about half this amount. 

It may be remarked that the corresponding bending moments 
in a load condition assumed at a displacement of about 20 per 
cent. in excess of the arrival displacement, are slightly less for 
hogging, and for sagging—not very different from the case pre- 
viously considered, 

The structural details, in so far as they are usually determined 
on the midship section, were, in consequence, got out for mild steel 
on the basis of the above-mentioned calculations, In view of the 
fact that the severest stresses were such as put the upper works 
in tension, it was determined to adopt high tensile steel of reduced. 
scantling in these parts, provided such material could be produced 
of satisfactory quality f° tthe investigation into this matter occupied 
some time, but, fortunately, owing tothe position in which it was 
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intended to use the new material, no hindrance to the progress of 
work resulted from this investigation. In the end, it was demon- 
strated that a satisfactory material could be produced whose 
average ultimate tensile strength was at least 20 per cent. greater 
than the average for the usual quality of mild steel, and, in con- 
sequence, a reduction in certain scantlings of 10 per cent. from 
the scantlings fixed for mild steel was adopted. This reduction 
not only caused considerable saving in weight, but made for 
— riveting, owing to the thinner plates and smaller rivets 
used, 

It also has the effect of lewering ihe neutral axis of the trans- 


Fig. 1 


verse section, and increasing the stress on the material beyond 
the accepted limit for mild steel; but this increase of stress comes 
entirely on high tensile steel, and is very moderate in amount. 
Full details of the calculation for the moment of inertia of the 
section are given subsequently ; the midship section is illustrated 
in Figs. 1 and 2, and the list of scantlings is given in an appendix. 

It will be noted that five continuous longitudinal girders are 
adopted, viz., the centre keelson, the margin plates, and the fifth 
girder on each side. The water-tight division of the ballast tanks 
is made by the centre keelson and the margin plates only—in 
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floor plates—no attempt 


association, of course, with water-tight 
intermediate continuous 


being made to make water-tight tae 
longitudinals. 

The floor plates are spaced 32in. centres for a Jength of about 
300ft. amidships ; at the ends the spacing is 26in. forward and 25in. 
aft, the closing in being gradually performed. They are 60in. 
deep amidships, and have a maximum width at the margin plate 
of 48in., this latter point being to some extent governed by the 
joint effect of the convenient depth of bottom worked to in asso- 
ciation with the adoption of a level margin at the height chosen. 
In association with the continuous longitudinal keelsons previously 
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noted, it will thus be seen that the floor plates are in one length 
from the middle line to the fifth keelson, and from thence to the 
margin they are also in one piece, this arrangement leading to 
convenient floor plates below, and to the avoidance of incon- 
venience at the turn of the bilge. They are generally tin. thick, 
except under the b iler stools, in which case—following a common 
precedent—they have been made jin. thicker. It may inci- 
dentally be mentioned that, owing to the great depth and the 
comparative closeness of the frames, the lightening holes in the 
longitudinals are arranged with their larger dimension placed 


vertically, and one has, therefore, the rather curious experience of 

‘being able to walk with comfort through each frame space of the 

ballast tanks. The frame and reverse bars up to the margin plate 

are joggled to avoid the necessity for slip iron. 

—"s flat plate keel is in three thicknesses, arranged as shown in 
ig. 3. 


manner, the only points which are unusual being the connection 


mentioned on the sketch—that the longitudinal connecting angles 
have no butt straps. All the plates in this combination are at 
least 32ft. long; they have well-shifted butts, and the whole of 
the riveting is performed by hydraulic power. Having regard to 
the great necessity of securing fair holes, only the inner thickness 
of keel was punched, and the plates being assembled correctly, 
the holes through the remaining thicknesses were drilled in place. 
The plates were then separated, and drillings, &c., removed from 
the faying surfaces, the edges of the holes were slightly reamed, 
and the whole re-assembled for riveting. The connecting bars for 
the centre keelson were riveted first, and before the garboards 
were put in place; experience in the Caronia and Carmania— 
where a somewhst similar keel construction has been adopted- 

showed that the closing power of the hydraulic riveter was such 
that it was necessary to get the garboards in place before any 
other riveting on the flat keel was proceeded with, and this course 
had to be followed. The garboards were, therefore, got into 
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place at a very early stage of the work, and before any transverse 
frames were erected ; the riveting machines were naturally of very 
large gap, and the necessity for keeping them within practical 
limits has led to the adoption of a width of plates in this connec- 
tion which—but for this explanation—might be considered rather 
low. It will be noted in passing that this combination of keel 
plates avoids the necessity of butt straps, which fact was con- 
sidered of some importance—at least as regards the straps on the 
outside. 

The next point which deserves notice is the shell plating on the 
lower part of the bottom. This plating is worked clinker fashion, 
the frame bars being joggled, as before stated, to avcid the use of 
tapered slips, and the plates are lapped in the of shown for 
convenience in riveting. A large portion of the shell riveting, in 
fact nearly all of it to the turn of the bilge, has been done by 
hydraulic power, and as the closeness of the frames and floors 
made it quite impracticable to use machines of large gap, no 
course was open but to lap the plates as shown. Each strake 
could in this way be riveted right up to the edge seam connecting 
to the next strake to be brought on. In this lower portion of the 
bottom, the edge seams are double riveted, and the butts have 
double straps, the outer being double, and the inner treble 
riveted, with openly spaced rivets in the thir] row. The edges of 
the outer straps are slightly chamfered. 

From a little above the turn of the bilge the plate edges are 


strakes below are worked as stealers into the ejge of the lowest of 
the parallel strakes, thus avoiding an excessive number of narrow 
strakes at the bow and stern. A little care was necessary in 
carrying out this disposition to arrange that each bilge keel could 
be worked entirely on one strake, and in this way long and 
awkward crossing of lines of rivets in plate edges was avoided. 

In the wake of the engine-rooms the framing is vonsiderably 


additional fore-and-aft girders are introduced in order to provide 
beds of suitable height and stiffness for the propelling machinery. 
A typical section—in outline—is shown in Fig. 4; it is obvious 
that the arrangement is only applicable to this case, and would 
require to be varied according to the number, width, and height 
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of the shafts, the size of the machinery and the method of 
supporting it. 





The whole of the riveting in the double bottom for connecting 
the transverse and fore-and-aft framing is performed by hydraulic 

wer. 
onthe is necessarily performed by hand. 

The frames above the margin are formed of channels from 
10in. by ?fin. by 4in. by 4in. by fin. to Yin. by Zfin. by 4in. by 
4in. by %#in. secured by heavy brackets to the margin plate and 
fortified by web frames averaging four frame spaces apart. These 
channel frames are continuous from the margin plate to the 
shelter deck and call for no further notice. 

The shell plating above the turn of the bilge is, as before stated, 
arranged in strakes approximating to parallelism with the sheer 
line worked with lapped edges and with lapped butts where in one 
thickness. The plates are generally about 33ft. long, that is, 12 
frame spaces, plus the lap of the butt; the edges are treble 
riveted and the butts quadruple riveted. A considerable portion « f 
this plating is of high tensile steel, as is shown in Fig. 5, the lightly 
hatched parts being of one thickness only, and of the same 
scantling as would have been adupted for mild steel, the more 
heavily hatched portion being in two thicknesses and of reduced 
seantling, in consideration of the strength of the material. 
Throughout the region of doubled thickness, hydraulic riveting 
was adopted. The edges are treble riveted, and the butts of the 
doubled portion are strapped outside and inside at butts of the 





outside plates, the outer straps taking three rows of rivets, and the 
inner straps taking four rows; the thicknesses of the straps are 
reduced on account of the doubling. .The butts of the inside 
plates are strapp:d on the inside and quadruple riveted. 


than usnal care was adopted to clean off all drillings, &c., from 


was not convenient to remove the plates far from their location on 
the side to perform this operation, a special hand tool was devised, 
which; with a few smart turns, reamed at once both edges of the 
hole under treatment, and was found to give every satisfaction in 





its use. 


It will be seen from this sketch that the connections of | 
the parts forming the centre girder are arranged in the usual | 


of the garboard plates to the flat keel plates, and the favt—as | 


sheered in lines approximating to the sheer of the ship, and the | 


deeper than in the remaining portion of the bottom, and | 


The inner bottom plating calls for no special remark ; the 


All the holes in the high tensile steel were drilled, and more 
the faying surfaces, and to ream the edges of drilled holes. As it | 


Very great care was taken in arranging the butts an 
this work, in relatien to the sidelights a. coming throw gest 
thick plating, and in addition a very uniform system of tack 
riveting was — for the purpose, as far as possible, of gettin 

| the plating of this member of the strength girder united over it 
whole extent as uniformly as practicable. ‘ 
The beams are of the scantlings noted in the appendix. and 
| have forged knees for the sake of lightness, i 
| ‘The deck plating is also shown on the section. A considerable 
| portion on the shelter deck, and a less extent of that on the up 
| deck, tis of high tensile steel—Fig. 2—and the whole of ne 
| doubled portion on the shelter deck and the stringer on the mm 
| deck in},wake of the doubled high tensile plating on the side is 
hydraulic riveted. The remaining deck plating is principally of 
| such a nature as is necessary to provide suitable floorings, and 
| occupies only a secondary place as regards the structural strength 
of the vessel. The large openings in the decks, viz., fun:ols and 
ventilators, are arranged, as far as practicable, in the san fore. 
| and-aft lines, so that important strakes of plating are run th rough 
| for long uninterrupted lengths, and these openings have heay 
| doublings and well-counded corners. 7 
|. The rain bulkheads are formed of high tensile steel in. thick 
| in the lower purts, and sin. thick up to the main deck. Above 
| this they are yin. thick, also of high tensile steel. There are 
eleven main transverse bulkheads, and the sub-division is carried 
considerably further by the longitudinal bunker bulkheads, by the 
two bulkheads in the engine-room, and by the partial bulkheads in 
the coal bunkers. The midship section shows how the longitudinal 
bulkheads are stiffened and braced to the side. These engine. 
room bulkheads, being connécted to the longitudinal bunker bulk- 
| heads, and of strong construction, form valuable girders contribut- 
ing to the strength of the ship, and, as they are well stiffened and 
braced, they are kept up to their work. The main transversg 
bulkheads have vertical channel stiffeners on one side 12in, by 
| 3hin. by 34in. by }}in. to lower deck and flanged stiffeners above 
| and on the same side horizontal girders 32in. broad, with a face 
channel Yin. by ffin. by din. by din, by ?3in. 

The stem is of cast steel, and is rabbeted to receive the shell 
plating. The sternpost is a steel casting suitably shaped for sup. 
porting a large balanced rudder such as is titted. The rudder js 
composed of three steel castings, and the rudder head is of forged 

| Steel; all the parts are connected by horizontal flanges, well 
rabbeted and heavily bolted. The rudder area is 420 square feet : 
there is one removable pintle, and the steering gear—in duplicate 
—is below the normal water-line. The spectacle eyes are of cast 
steel, the two after being riveted to the sternpost, and those for 
the outer shafts being well incorporated with the framework of 
the hull at positions about 90ft. before the after perpendicular. It 
may be of interest to note that the weights of these items are as 
follows :— 

Tons. 
8-37 

59-43 

56-43 


60-24 


eee 
Sternpost .. 
ae 
Four spectacle eyes 

Total 184-47 


The reasons leading to the desire to use high tensile steel have 
already been mentioned, and a few details of the mean results of 
the experiments undertaken to ascertain the re'ative merits of the 
different materials are given here by the favour of Messrs, David 
Colville and Sons, Limited, of Motherwell. It is quite apparent 
that, although the ordinary mechanical tests can be readily enough 
carried througk in the test house at a steel works, tests for dis- 
covering the elastic limit, or even the breakdown point, are much 
more difficult and tedious. When it is considered that either of 
these points is reached when the extension of the specimen is pro- 
bably less than ,}jth of an inch in a length of bin, it is quite 
evident that any attempt to discover this limit by means of marks, 
no further apart than the above distance, and on pieces in process 
of testing to destruction, must be quite out of the question. 

These tests were accordingly made by Messrs. David Kirkaldy 
and Son, London, on specimens 1lft. long by 2in. broad, and of 
thicknesses varying from -737in. to 1-515in. This ensured abso- 
lute impartiality in the conducting of the tests, and the results in- 
cidentally furnish complete proof—if such were needed—that if 
elastic limit is defined as the limit over which stress and strain are 
directly proportional, there is hardly any stress, however low, 
which can be called the elastic limit. The results given below are 
the mean of those given by :— 

(1) Two specimens of mild steel. 

(2) Ten specimens of high tensile, normal. 

(3) Eleven specimens of high tensile, annealed. 

The third series is given, although the ship plates used in the 
construction were not annealed. It should also be noted in con- 
nection with the ultimate extension that it is measured over a 


HIGH TENSILE PLATING CROSSED ONCE 


G CROSSED Twice ae 


| length of 100in., and, in consequence, the percentage extension is 
much less than in a specimen of 8in. or 10in. length. This is due 
| to the fact that in all these lengths of specimens the local exten- 


| sion at the fracture would be the same. 


Measurements taken over an original length of 100 inches. 


eae: : 


| Ultimate Elastic Ultimate 
Extension stress per stress per 
in 100in. = sq. in. sq. in. 


Ratio of 
elastic to 
ultimate 
stress per 
sq. in. 


Description. 


17-65 12-9 29-6 43-5 


18-64 
14-80 


Mild steel .. 


High tensile steel, normal 17-5 36-8 


High tensile steel, annealed 19-5 36-6 


For the numbers of pieces tested it is seen that the average 
ultimate tensile strength of the mild steel is 29-6 tons per square 
inch, against 36-8 for normal high tensile, and 36-6 for annealed 
high tensile steel. The average ratios of the elastic to the ultimate 

| tensile stresses to which the specimens were subjected were 43-0 
| per cent. for the mild steel, 47-7 for the normal high tensile, and 


| ee for the annealed high tensile, 
(To be continued. ) 








| 
Important alterations and improvements in the Metro- 
| politantrain service have been made. Not only are steam trains a 
| thing of the past, but the work which has been going on for some 
months in the preparation of new signalling sections, &c , will result 
in an increased and accelerated. service of trains. The additions 
to the service means that close on 800 trains now run daily between 
Edgware-road Station and Aldgate, instead of about 600 as 
| formerly. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible el the opinions of our 


correspondents, 





THE ASSUAN DAM, 


gin.—As the Asstian Dam is to be at once raised, and as conflict- 
ing statements have been made as to whether the existing dam 
was or was not originally calculated to admit of raising 6 m. with- 
out strengthening, it may be well to endeavour to reconcile, if 
jossible, those statements by a reference to published documents, 
ee memories are proverbially treacherous. ; : "a 

The facts appear to be these :—The International Commission of 
1804, in their report to the Egyptian Government, asked for a 
variety of alterations in the plans submitted by Sir William Will- 

cocks, one of which (page 19) was: ‘‘ La pression maximum sera't 
partout sur chaque pile de 5 kilos, ar centimetre carrée.” The 
amended designs prepared by Sir W. Willcocks included a litho- 
grapbed ‘strain sheet,” headed ‘‘ Calculation of Dam according 
to the method recommended by the Commission,” and showing a 
maximum stress when the reservoir was full of 4-91 kilos. per 
square centimetre, which was within 2 per cent. of the prescribed 
maximum, and, therefore, apparently allowed no margin of 
strength for raising. This would appear to conflict with Sir W. 
Willcocks’ statement that in designing the dam he intended it to 
be of such a section that it could be raised 6 m. in height, but 
reference to a lecture delivered by him at the Khedivial Geo- 
graphical Suciety in 1904 will show what he really meant. He 
there says:—‘‘I have frequently heard it objected to the raising 
of the dam by 6 m. that the theoretical pressures at the toe of the 
structure would exceed 5 kilos. per square centimetre, the 
maximum pressure proposed by the International Commission. 
. . » + Professor Rankine considered pressures between 7} and 
10 kilos. as quite safe for dams 48 m. high. When Sir Benjamin 
Baker was made consulting engineer to the Assuan Dam I asked 
him his opinion. Hesaid: ‘The structure must be nowhere under 
tension. I do not care a damn for the theoretical toe pressures. 
The actual strains to the work will come from expansion and con- 
traction.’ Men like Sir Benjamin Baker are not frightened by 
paper figures. They have contemplated realities too lung for 
that. 

This explains Sir W. Willcocks’ position, and clears up the con- 
flicting statements which have been circulated during the past two 
or three years as to whether the dam was designed to be raised or 
not. According to the views of the International Commission and 
the Government it was not, and according to Sir W. Willcocks’ 
views it was, as he adhered to his former limits of stress before 
they were reduced by the International Commission. In doing 
this latter he claims to have had the support of Sir Benjamin 
Baker. 

But Sir Benjamin Baker was a member of the Commission which 
prescribed the limit of 5 kilos., so his expression of an indifference 
to theoretical toe pressures requires explanation. This will be 
found, no doubt, in the remarks he made at the Institution of 
Civil Engineers on dam construction the year before the Inter- 
nation’! Commission was appointed. He there implied that so far 
as mere pressure on the masonry was concerned it was a matter of 
indifference whether the theoretical toe pressure was 5 kilos, or 
10 kilos. per square centimetre, as temperature between stresses 
alone might amount to from 20 kilos. to 40 kilos. But in limiting 
the stress to 5 kilos. instead of 10 kilos. the designer necessarily 
evolved a thicker and heavier dam with lower shearing stresses, 
and altogether better able to resist great variations of temperature 
and other contingencies not taken into account in ordinary calcu- 
lations. There 1s no real inconsistency, therefore, between his 
action as a Commissioner and his remarks to Sir W. Willcocks. 

So much for past history. As regards the future, it may be 
assumed for certain that with Sir William Garstin still at the head 
of the Pablic Works Ar pit the raising of the dam to the 
extent of 7 m. as recently announced will not be done at the cost 
of a reduction in the factor of safety, but that the dam wil! be 
strengthened to an equivalent extent. As experience has shown 
that the temperature stresses at Assuan are as important as Sir B. 
Baker anticipated, it may also be assumed that the design for 
strengthening the dam will have special reference to that fact. 
Practical engineers need no reminding that the actual stresses on 
a thick mass of masonry built under widely varying temperatures 
such as prevail at Assuan are entirely different to the theoretical 
stresses in a dam considered as an isotropic solid at uniform tem- 
perature, nor is it necessary to tell anyone that in Egypt, where 
millions of pounds’ worth of summer crops depend upon the supply 
of water from the reservoir, the safety of the work must be beyond 
all criticism. M. Inst. C.E, 

April 10th. 


EFFECT OF SCREW PROPELLERS ON THE HELM. 

51R,—Referring to your issue of the 29th, and the letter written 
by your correspondent ‘‘ Triplex” on the ‘‘ Influence of Screw 
Propellers on the Helm,” there is no doubt that collisions have 
occurred by the steamer’s head canting rapidly to starboard when 
the engines have been put from full ahead to full astern. The 
following are the results of some trials made a short time ago, 
which you may publish for the information of the public if you 
think they are worth it. 


Time taken to bring Steamer to Dead Stop when Engines, being Full 
Ahead, are Reversed to Full Astern. 





Steamer’s Time to) Canted |Canted 











gross °! bring | to ito Star- Draught Draught condition of sea 
tonnage. |tostop.| port: | board. ‘ 4 
Tons. m. sec. Deg. Deg. | Ft. in. | Ft. in. 
1667 2 50 24 18 4 13 9 Smooth 
2265 3 45 42 20 11 21:10 Slight swell 
first trial 
2265 30 80 128 15 1 Smooth 
second trial 
2246 3.0 68 19 2 19 3 Calm 
2261 2 45 79 17 10 19 4 Smooth 
i 3.0 85 145 16 3 Smooth 
3142 1 Oo} 33 210 230 Smooth 
3142 3 1s 2 0 a2 4 
first trial 
3142 2 67 Lumpy 
second trial 
142 8 45 | 70 26 2010) Slight swell 
IS, 432 | 3 0 7 166 | 176 Smooth 
NS. 4425 | 2 80 | 17 17-0 1s 0 Slight 
1128 4 30 % 2410 24 10 | Very sligh: swell 
650 4 30 10 38 5 7 25 7 Smooth 
562 | 430| 3 | 82 | 220 | 227 Smooth 
| | | 
_ 5917 5 0 (26 against) 238 | 238 | Smooth breeze 
first trial | propeller 
5917 <a 23 8 23 8 Wind right 
second trial | | ahead 
5930 5 0 51 Smooth 


i 


By “‘Canted to starboard” I mean that if the steamer was 
heading north, and after going astern she alters her head to 





the east ; it is not the bow that swings round to starboard, but 
the stern that swings to port, owing to the action of the water on 
the rudder. It is a fact generally known, that steamers with right- 
handed propellers nearly always cant to starboard when going 
astern ; all the steamers above have right-handed propellers. 

The results of the trials sent you were made at my request by 


our commanders and chief engineers last year. The revolutions 
that each steamer was making when going full ahead, and when 
going full astern, do not materially alter the question, and are not 
given, The curious part of the trials, and all the trials that I have 
heard of during the last twenty-five years, is that they vary so 
much in waters where no eddy or tide could possibly Lave any 
action. 

I might also mention that I personally carried out trials on three 
smaller steam vessels about ten years ago, and got the same varying 
results. 

Liverpool, April 2nd. Wm. CorkKHILL, Captain. 


STRENGTH OF RIVETED JOINTS. 


Sir,—Mr. Stromeyer, in his Presidential Address to the 
Manchester Association of Students of the Institute of Civil 
Engineers, points out that the ordinary method for calculat- 
ing the stress on rivets in joints is incomplete ; he follows out the 
ordinary theory more rigorously, and shows that, in triple- 
riveted joints, designed by the usual methods, the maximum 

rmissible stress is developed in some of the rivets, when the 
load has attained only 74 per cent of its maximum ; for joints with 
more than three rows of rivets, this discrepancy is still greater. 
Mr. Stromeyer, however, in his calculations, neglects a feature of 
riveted joints, which, though it is commonly left altogether out of 
account, nevertheless contains, for working loads, the essential 
strength of riveted connections; which feature, in the be- 
haviour of riveted joints under any stress, is one of the dominant 
factors. . 

When a rivet cools from driving temperature, it contracts ; it 
decreases 1 per cent. in diameter, and is strained in tension beyond 
the elastic limit; this tension renders it incapable of resisting 
bending except after excessive deformation, but it develops friction 
between the plates and rivet heads, and this friction resists the 
slip which would otherwise take place. If we take the elastic 
limit of the rivet at 12 tons, and the coefficient of friction at -4, 
the frictional resistance will be 4°8 tons per square inch of rivet 
area for single shear, and 9°6 tons for double shear. After these 
values are passed considerable deformation will have to take 
place before the other sources of strength of the rivet can come 
into play. Tests on single rivets bear out the above theory. 
When, however, there are more than two rows of rivets per side, 
some rows are at first more heavily loaded than others ; the slip 
starts with these and spreads gradually over the joint. The 
enclosed diagram is characteristic of a number of similar tests 
made at Watertown Arsenal, U.S.A. The dotted line on the 
same diagram represents to the same scale the behaviour, up to 
the elastic limit, of the imaginary joint of prevalent theory. 

The substance of Mr. Stromeyer’s address was a vigorous pro- 
test against the practice in ths country of proportioning material 
to resist stresses by hopelessly incomplete theories, the inadequacy 
of which we attempt ‘o offset by the employment of an arbitrary 
factor of safety. He points out that it is illogical, and that it 
discourages more rigurous investigation. He advises engineers, 
nevertheless, to push their theories closer to actual facts, and to 
get them to represent the conditions which really do obtain ; and 
then, perhaps, there would not be such frequent discrep:ncy 
between theory and practice, and the theoretical design would 
stand the test of use without having some parts five times too 
strong, while others trembied on the verge of destruction. It was 
in illustration of what he had said that Mr. Stromeyer turned to 
riveted joints, and though I have differed from him, if I have 
brought any information to the subject it has not defeated Mr. 
Stromeyer’s illustration, but increased its significance many fold. 
A slip of a tenth of an inch in a few joints may not matter much 
in many cases, but in others it would cause the collapse of the 
whole structure. If the ordinary theory manages generally to 
make a joint just strong enough when it aims at making it five 
times too strong, it is by the merest accident ; and the reticence of 
engineers and contractors concerning their failures prevents us 
knowing how often the accident is the other way. 

HAMILTON N. WYLIE, B.Sc. 

Motherwell, N.B., April 3rd. 


LOCOMOTIVE ECONOMY. 


Sir,—In your issue for March 15th, page 271, Mr. A. V. 
Goodyear, referring to the Great Western Railway six-coupled 
express engines, states:—‘‘These 4-6-0 engines are very 
economical for the work they do. ‘The figures sbowing coal 
consumption have been given ee and it ought to be borne in 
mind that those figures represen the consumption when the 
traffic was heaviest.’’ I cannot follow Mr. Goodyear. It must be a 
remarkably good simple locomotive that wil] burn, under all 
ordinary conditions, less than 31b, per horse-power per hour. Let 
us assume, for the sake of argument, that the six-coupled engines 
consume as little as 3lb. per horse-power per hour, and that the 
average speed is 55 milesan hour. Their consumption per mile 
was said to he 37-31b.—37 lb. will be near enough. Therefore, in 
one hour, 37 lb. x 55 = 2035 1b. are consumed, which, at the rate 
of 3lb. per horse-power per hour, gives a total horse-power 
2035 


of —~ = 678 (nearly). Of this, the engine and tender would 
3 
absorb about 250 horse-power, thus leaving approximately only 
428 horse-power for haulage purposes, 

On the other hand, in order to haul a load of 350 tons behind 
the tender, at an average speed of 55 miles an hour, something 
like 1000 horse-power would be required, so that the coal 
consumption would be on the same basis as before, nearer 58 Ib. a 
mile than 37 1b. Perhaps Mr. Goodyear can explain / 

London, April 6th. F. W. BREWER. 








THE IRON AND STEEL INSTITUTE. 


As previously announced, the annual meeting of the Iron and 
Steel Institute will be held at the Institution of Civil Engineers, 
Great George-street, on Thursday and Friday, the 9th and 10th of 
May, commencing on each of the days at 10-30 in the morning. 
On the Thursday the Council will present their report for 1906, 
and the statement of accounts will also be submitted. The electicn 
of officers and Council for the ensuing year will take place, and 
the retiringpresident, Mr. R. A. Hadfield, will induct into the chair 
the president-elect, Sir Hugh Bell, Bart. The Bessemer gold medal 
will be presented to Mr. J. A. Brinell, of Stockholm. [f time 
permits the following papers will be read and discussed :—‘‘ Elec- 
trically Driven Reversing Rolling Mills,” by Mr. D. Selby-Bigge, 
of Newcastle-on-Tyne ; ‘‘ On Steel Making from High Silicon Phos- 

horic Pig Iron by the Basic Bessemer Process,” by Mr. Arthur W. 
Richard, Grangetown. The third will describe ‘Steel Making 
from Pig Iron containing Chromium Nickel and Cobalt,” by the 
same author ; and the last paper will be on ‘‘The Use of Steam in 
Gas Producer Practice,” by Professor W. A. Bone, D.Se., Ph.D., 
F.R.S., of Leeds; and Mr. R. V. Wheeler, of Warrington. At 
1-30 the meeting will be adjourned. 

On Friday the meeting will be resumed at 10.30, when the awards 
of the Andrew Carnegie gold medal and research scholarships for 
1907 will be announced. After the formal proceedings Mr. F. W. 
Harbord, Associate R.S.M., F.1.C., will submit a paper on ‘‘ The 
Influence of Process of Manufacture on some of the Properties of 








Steel.” This will be followed by a paper on ‘‘ The Ageing of Mild 





Steel,” by Mr. C. E. Stromeyer, M. Inst. C.E. If time permits 
more papers will be read and discussed. The titles of those already 
submitted are :—‘‘ Sentinel Pyrometers and their Application to the 
Heat Treatment of Tool Steel,” by Mr. H. Brearley, Riga, Russia, 
and Mr. F. Colin Moorwood, of Sheftield ; ‘‘ Iuduced Draught with 
Hot Air Economisers for Steelworks and Blast Furnace Boilers,” 
by Mr. A. J. Capon, of Sheffield ; ‘‘ The Distribution of Sulphur 
in Metal Ingot Moulds,” by Mr. Joseph Henderson, of Thornaby 
Ironworks, Stockton-on-Tees ; ‘‘Carbon-Tungsten Steels, by Mr. 
Tromas Swinden, Sheffield University; and ‘‘On the Nomen- 
clature of Iron and Steel,” which is a report of a Committee 
of the International Association for Testing Materials. Reports 
on research work carried out during the past year will be submitted 
by C, A. F. Benedicks, Sweden ; O. Stutzer, Germany ; E. F. Law, 
London ; E. Hess, United States ; P. Breuil, Par's; H. C. Boynton, 
United States; L. Guillet, France; W. H. Hatfield, Sheffield ; 
A. Campion, Glasgow ; E. G. L, Roberts, London; E. A. Wraight, 
London; and W. Rosenhain, Teddington, Carnegie Research 
Scholars. 

In the evening the annual dinner will be held in the Grand Hall 
of the Hotel Cecil at 7 o’clock, at which many distinguished guests 
will be present. The Council has accepted an invitation to hold 
the autumn meeting of the Institute in Vienna, on September 23rd, 
24th, and 25th. After the meeting there will be alternative excur- 
sions to Bohemia and Styria, by invitation of the Prague Iron 
Industry Company and the Austrian Alpine Mining Company 
respectively. An invitation has also been received from the Wit- 
kowitz Mining and Ironworks Company to visit its works. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, March 27th. 

Two influences are at work in the iron and steel industry which 
may yet work to the advantage of consumers in the way of modified 
prices for mill and furnace products to be furnished during the 
second and third quarters of the year. These influences are, first, 
increasing output, due to the gradual enlargement of capacity ; 
and the other is the more limited demand, due to the enormous 
anticipation for months to come. These influences at present are 
not making much effect on prices, although concessions are 
observable in some of the markets in pig iron, where contracts 
have recently been taken for postponed delivery for Southern iron 
at 50 cents per ton under the premium quotations which have been 
ruling for some months past. There is a possibility that these 
moderate concessions may soon reach their limit. The reason for 
this belief is that there are a great many buyers who are willing to 
buy at slight concessions, and the requirements which they may 
present might absorb all the material available for deliveries during 
the periods named. 

At the same time there is a strong tone in the market, especially 
for finished products. Steel products, that is, structural and 
fabricated material, are very strong. There are at present pending 
in the markets contracts for 100,000 tons, and many of these will be 
placed within the next two weeks. The volume of business in 
steel rails has been rather light, for which it is not difficult to find 
reasons. The standard roads have made contracts sufficient for 
nearly all the work they have planned. The trolley line construc- 
tion is now taking a fresh start, and a great many of the orders 
are coming in are for rails for trolley lices, and the numerous 
kinds of equipment necessary in construction of such mileage. 

There has been a falling off in the demand for plates and 
sheets, but in galvanised sheets and wire prices are a little stronger, 
possibly due to the high prices prevailing for spelter. The Ameri- 
can Sheet and Tin-plate Company is acceptiog business for the 
third quarter of the year at a slight reduction, namely, 3-90 dols. 
per box, The Great International Harvester Company is trans- 
ferring its business of iron and steel making and ore mining to 
another company controlled by itself. This policy was decided 
upon some months ago. The reasons are perhaps more of a legal 
than a strictly commercial nature. Its blast furoaces, steel plants, 
rolling mills ore mines, and coal land will be operated by a com- 
pany that will be indirectly controlled by this great company. 

Copper is dull and slightly weaker. A-small volume of business 
has had the effect of lessening prices. The concessions have been 
taken advantage of by European consumers. There is an ample 
supply of copper in the country for early delivery, and this fact, 
perhaps, has had most to do with the slight concessions. From 
now on there will be a larger supply of copper ore available, and 
the refineries will be well supplied with raw material as soon as 
| navigation opens. The exports of copper have increased since 
March Ist as compared with February. The exports from Atlantic 
ports for the past week were 2647 tons, and for the twenty-one 
days of March, 9856 tons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. JOHN WALSH, Vice-chairman of Messrs. Henry Pooley and 
Son, Limited, of Birmingham, has been appointed a director of the 
New Conveyor Company. 

RLACKSTONE AND Co., Limited, Stamford, have been awarded a 
gold medal for their exhibit at the Great International Show held 
at Christchurch, New Zealand. 

Messrs. LENNOX AND Co., intimate to us the removal of their 
office from Sanctuary House, Tothill-street, Westminster, S. W., to 
their new werks at 27, Essex-place, Turnham Green, W. 

Mr. A. R. WALMSLEY has purchased the goodwill, together with 
the patterns and drawings of the business of Geo. Hill and Co., 
electrical and tramway engineers, Manchester. _Mr. J. H. 
Edwards, the late manager, has been retained, and the business 
will be carried on under the same title.and address. 








ConTRACTS.—Messrs. Heenan and Froude have received an order 
from the Urban District Council of Buxton for the construction of 
a three-cell destructor. The plant is to consist of one unit of three 
cells, c»mbustion chamber, Babcock and Wilcox boiler, regenerator, 
fan and engine for forced draught. It is to be capable of dealing 
with 18 tons of refuse per day of nine hours.—Meldrum Brothers, 
Limited, have received orders for destructors from Seattle, St. 
Etienne, Brussels, Pretoria, Prahran and Lithgow, Australia, 
Southport, Felixstowe, Barnes, Pontefract, Manchester, and Chep- 
ping Wycombe.—R. and W. Hawthorn, Leslie and Co., Limited, 
of Newcastle-on-Tyne, have, through Mr. Charles D. Phillips, jun., 
of Cardiff, their representative for South Wales, Monmouthshire, 
and the West of England, secured the contract to rebuild a large 
number of locomotives for a South Wales railway.—The Mirr- 
lees Watson Company, Limited, of Glasgow, has received orders 
for condensing plant for the Red Lion Cement Works, Northfleet ; 
the West Lothian Sheet Steel Rolling Mills, Bathgate; for 
Toulouse, avd for Crowley Mills, Watford.-—Messrs. R. H. Long- 
botham and Co., Limited, have just completed and set to work an 
elevating plant for a feeding coal washery at the Mickley 
Collieries, and a further plant for storing the washed coal, consist- 
ing of steel storage bunkers with elevating and storage plant, 
including gantry and other accessories for charging the ranges and 
coke ovens. They also inform us that they are completing several 
| sets of haulage gears, including three sets of electrically driven 
| 125 brake horse-power main and tail haulage gears, fora large 

colliery in the North ; 70 brake horse-power main haulage for a 
| large Scotch firm, &e. &c., and for several other sets.— 
Applebys, Limited, have recently secured a contract from the 
| War-ofhce for the supply and erection of a 120-ton electrical over- 
| head travelling crane for gun dipping at Woolwich Arsenal. The 
same firm has also received an order for three portable electric 
gantry jib cranes from the Dublin Port and Docks Board, 
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FIRE ALARM INDICATOR BOARD AND 
TESTER. 


THE signals sent from the fire-alarm pillars in the streets 
are received at the fire station on an indicator board. There 
are two methods by which this is brought about, namely, the 
open-circuit and the closed-circuit methods. In the former 
the current only flows when an alarm is sent; in the latter, 
current is always flowing, save when the alarm is sent. 
Now, at the present moment, there is a good deal of con- 
troversy as to which is the better method of these two to 
adopt. Widely speaking, the closed-circuit system may be 
termed American and continental and the open-circuit 
English, because each method is more widely used in the 
p rticular country indicated. 

English fire telegraph engineers claim that their method 
is the better for the following reasons. We may say first of 
all that originally the ordinary telegraphs in this country 
were worked on the closed system, but that sometime 
between 1840 and 1850 the General Post-office authcrities 
changed to open-circuit working, since the former was found 
too slow and too costly. In the closed-circuit system it 
would be prohibitive on account of waste of current to have 
separate wires to each alarm point. Consequently, it is the, 
custom to connect all the points in series, or, if the area be 
very large, to have two or more circuits consisting of a 
number of points connected in series. The advocates of 
closed-circuit working claim that there is with it a consider- 
able saving of cable, but if proper measures are taken this 
saving would appear to be small, if, indeed, it exists at all, 
and careful arrangement of the trenching can, it is asserted, 
be made to save so much that any saving in cable is more 
than counterbalanced. In any case, even if there is a saving, 
it is claimed that it is much out-weighed by the necessity of 
having mechanical complications for the purpose of transmit- 
ting a separate and distinct signal from each box on a closed- 
circuit system. It will be evident that this must be so 
because, since all the boxes are in series, and the same 
current flows through each, there must be some means of 
distinguishing from which box asignal comes. Necessarily 
such arrangements must be more slow in working than is the 
case where separate wires run to each box, and where it is 
only necessary to send a signal for the look-out at the fire 
station to know exactly from which point it comes. More- 
over, with a closed-circuit system, if an alarm post be short- 
circuited, no signal comes through to the station. 

There is, however, one point in which great superiority is 
claimed for the closed-circuit system. It is that since 
normally the current is always flowing, any break in the 
circuit is at once observed at the fire station, and steps taken 
to correct it, There is a good deal in this, though not quite 
so much as would appear at first sight, for a break in the 
wire would throw the whole area out of connection with the | 
fire station until the repair was effected, whereas when a | 
separate line joins each alarm point with the central station, | 
only the particular area served by the line which has broken | 
down is affected. There is, however, much to be said in 
favour of knowing that the lines are all in working order, | 
and we propose to describe two methods by which this is | 
done by one of the makers in this country. 

The accompanying engravings represent in Fig. 1 a fire 
station indicator board, and in Fig. 2 what istermed an auto- | 
tester. This latter ordinarily has a glass case fitted over it, 
but for the sake of clearness this has been omitted. Both 
these instruments are made by Messrs, Stuart and Moore, of 
Ealing. Referring to the board, the two rows of devices in | 
the centre of the right-hand panel are the fire alarm indi- 
cators. Each is numbered and provided with the name of 
the locality in which the post to which it is connected is | 

situated. On either side of the calendar at the top of the | 


board are the fire alarm bells arranged in duplicate, so that if 
one should get out of adjustment the other will still work. 
Just above the telephone on the other board is the relay and 
visual indicator, while at the top of the panel are the fuses 
and lightning arresters—one for each line. When the glass 
of a fire alarm post is broken and the handle pulled, a 

ndulum contact maker is set in motion. The result isthat 
a series of synchronous intermittent contacts is made, and 
continues for about 14 minutes. At the same time the circuit 

















Fig. 2~FIRE ALARM LINE TESTER 


to the fire station is closed, the corresponding indicator is 
dropped, the fire bells give an intermittent ring, which shows 
that the call comes from a post and is not due to defect in the 
line, while, concurrently, the relay indicator, already men- 
tioned, displays alternately a red and a white background. To 
the right-hand side of the relay may be seen a key, termed 
the replykey. By depressing this a bell is rung on the alarm 
post to show that the call has been received. 

Communication by speech may be made by inserting the 
plug of a portable telephone into a jack in the alarm box. 


by moving the line key—a series of which is shown on the 
shelf at the right-hand of the shelf on the lower portion of 
the papayas ey, eer to the line indicated, the telephone 


shown on the left-hand panel is put into circuit. It will be 
noticed that switches are substituted for flexible cords ang 
plugs—a considerable improvement, The us2 of the tele. 
phone for alarm purposes is not recommended, but it jg 
invaluable for sending messages to the station during the 
course of a fire and for testing purposes. 

As fitted up, the board is designed for manual testing 
There is a selector switch shown under the fire indicators 
To its left is a testing plate with contact pieces, marked 
‘‘alarms,’’ ‘‘lines,’’ and ‘‘ batteries.’’ Either of these can 
be connected up by inserting a plug. To the right of the 
selector switch is the handle of a magneto-generator, of which 
the twin bells are placed higher up the board. An ammeter 
and voltmeter may be seen on either side of the clock on the 
left-hand board. The voltmeter will show a deflection when 
the selector switch handle is moved over a contact, the ling 
connected to which is ‘‘earthed.’’ By inserting the plug in 
the ‘‘alarms”’ contact, each of the indicators may be 
dropped in turn by pressing each of a series of keys arranged 
round the lines selector switch, and the relay will operate 
and the bells ring, just as if each alarm post had been 
visited and operated in turn. Any failure will show that 
something is wrong. To test for a break in the circuit the 
selector switch is moved to each line contact in turn, and the 
magneto generator operated. If all is well the magneto bell 
will ring. If it does not the line is broken. 

On the left panel of the board is a series of twenty bell 
pushes, which are connectcd to bells in the firemen’s quarters, 
On the left of the magneto bells is a main ‘“ calling ’’ switch; 
this consists of a clockwork mechanism, which, on pulling 
down a handle, gives an intermittent ring on the bells of al] 
the men whose switches are in the ‘‘on’’ position. The 
switch on the other side of the bells turns on the electric 
light in the corridors, men’s quarters, yard, and elsewhere 
immediately a call is received. 

The automatic tester—shown in Fig. 2—consists of acom- 
mutator fitted with contacts for each of the alarm lines 
installed, a contact arm being rotated round this commu- 
tator by clockwork or an electrically driven motor. A similar 
number of back-contact relays to the stops provided on the 
commutator is fitted, and the coils of these are connected 
through the commutator; so that asthe contact arm makes con- 
tact with each stop in rotation, the local circuit is completed 
through the coils of the relays of the lines are operated one 
after another, and that particular one is operated. 

Each of the fire-alarm lines is connected through one of 
these relays; the top contact—with which the relay arma- 
ture is normally in contact—being connected to the indicator 
and bell of that particular alarm line. The bottom contact 
of the relay—with which the armature makes contact only 
when the rotating contact arm closes the local relay circuit 
through the corresponding stop of the commutator—is con- 
nected through a moving iron galvanometer to a source of 
vibrating or alternating current, either battery power put 
through a vibrator or a small generator of the magneto type. 

A condenser is provided in each alarm post which will 
absorb the vibrating or alternating current, but will not allow 
the passage of continuous current. Now, as the contact arm 
of the commutator is rotated, it eompletes the relay circuit 
through each of the stops in turn, and as each relay is 
operated the line is taken off the indicator circuit and con- 
nected for the time being to the testing circuit, and the 
vibrating current passes through the galvanometer, holding 
the needle in a central position. If the circuit is broken bya 
faulty contact or a break in the line wires, current will notbe 
passed on that particular line, and the needle of the galvano- 
meter will fall back to zero, dropping an indicator or ringing 
a bell showing the existence of a break in the circuit. If, on 
the other hand, any line is short-circuited or ‘‘ earthed,” 
more testing current will be passed than would be the case if 
the circuit were completed through the condenser, and the 
needle of the galvanometer would be rotated from its central 
position towards the highest reading of the scale and would 
make contact again, closing another local circuit and dropping 
an indicator or ringing a bell signifying a short-circuit on the 
lines. Of course, if the auto-tester be installed the hand- 
testing arrangements shown on the board are not required. 
We may mention that both board and tester are now on view 
at the Building Exhibition at Olympia. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Satisfactory Outlook. 

Now that business has been resumed again in earnest 
after the Easter recess, it is becoming evident that the trade im- 
provement, which recently suffered a relapse, is slowly a once 
more resumed, There is a more satisfactory tone, and although 
matters have not yet got back to their previous level, yet the 
tendency is in that direction, and the outlook for the second 
quarter of the year is correspondingly favourable. 


The Quarterly Meeting. 

A good attendance was to be seen at the spring quarterly 
meeting of the Midland iron trade on Thursday, the 11th inst., in 
Birmingham, and a tolerably good business was transacted in 
nearly all departments, although in pig iron the gathering had to 
some extent been discounted by the fact that consumers he” 
already arranged in many cases for supplies prior to this occasio: * 
being nervous as to whether the market would not then be 
further against them. Those who did this adopted a sensible 
course, for the tendency of prices was in an upward direction. 


Steel. 

Structural engineers and other consumers of steel placed 
some good orders, though makers were chary about promising 
early deliveries, having already a considerable amount of work in 
hand. Angles were quoted £7 5s. to £7 10s.; joists, £7 5s, to 
£7 7s. 6d.; girder plates, £8 to £8 5s.; and boiler plates, £9 2s. 6d 
to £9 5s. Semi-finished sorts were in fair demand at £6 5s. to 
£6 7s, 6d. for Bessemer billets, and £6 10s, to £6 12s, 6d. for 
Siemens, 


Manufactured Iron. 

There was a good call for superior iron, includin : 
bars, at £9, with Earl Dudley’s L.W.R.O. brand at £9 12s. 64. 
Unmarked bars were £7 to £7'10s. Gas strip was rather quiet at 
£7 10s, to £7 10s, 6d. Rivet iron moved freely at £7 15s., and 
slit nail rods met with fair inquiry at £8 10s., at about which 
figure also hoop iron was being quoted, with ot, sales on 
Australian account. Plain aa, singles, were £8 12s. 6d. to 
£8 17s. 6d.; doubles, £8 15s. to £8 17s. 6d.; and trebles, £9 7s. 6d. 


marked 





This in itself will give the fire signal at the fire station, and 





to £9 10s, Some capital orders were taken in this branch, 
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Large Increases in Galvanised Sheet Exports. 
The galvanised sheet manufacturers were vighy elated 
this afternoon over the splendid first quarter of the year 
rienced in their foreign trade, the quantity shipped having 
~ 28,258 tong, or better thana year ago by 12 019 tons; whilst 
tn »orresponding value was £1,847,336, or an increase of £363,947. 
the corvoutine Republic demand has declined from 24,952 tons to 
eae tomas but this has been more than counterbalanced by the 
following increases :—ladia, from 23,404 tons to 34,230 tons; 
Australia, from 14,530 tons to 21,659 tons; and Japan, from 
5405 tons to 12,677 tons. Galvanised corrugated sheets, doubles, 





and about 150 gentlemen sat down to an excellent re After- 
wards the chair was taken by Mr. W. H. Beastow, J.P., a member 
of the Manchester City Council, supported by Mr. W. Spencer— 
Hollinwood—&c. The President expressed the pleasure he felt at 
seeing so many of the younger members of the trade present. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


A marked improvement has taken place in the hematite 
iron trade this week, and there is a renewal of the demand for 
iron, alike from America and the Continent, while the home 





were quoted £13 15s. f.0.b. Liverpool, with a sustained d d on 
merchant account. 


Pig Iron. 

For foundry purposes, as well as for forge services, there 
was a good call for pig iron, and sellers were able to obtain late 
rates without difficulty, quotations being about as follows :— 
Staffordshire common forge, 56s.; part-mine, 57s. 6d. to 60:.; best 
all-mine, 85s. to 90s.; and cold blast, 115s. Northampt ns were 
57s, to 58s.; and Derbyshire, 58s. to 60s., with North Staffordshire 
sorts 59s. to 61s. Prospects were considered favourable. 


Electric Power Supply. 

At a meeting this week of the Wolverhampton Town 
Council the Town Clerk announced that after much difficulty the 
Corporation Electricity Department had secured a contract to 
supply the works of Messrs. Bayliss, Jones and Bayliss, Limited, 
with e'ectric power. The firm desired that the supply should 
begin within a period of four months. The electrical engineer, Mr. 
(. E. C. Shawfield, intimated that, owing to the quantity of energy 
to be supplied and the distance over which it would have to be 
transmitted, it would be necessary to install high power plant and 
to make certain extensions of mains. Councillor Gough Allen 
moved that an agreement be entered into with Messrs. Bayliss, 
Jones and Bayliss for a p»riod of ten years at the prices and sub- 
ject to the terms arranged betweea the Oommittee and the firm ; 
and that, in order to enable the Electricity Committee to give the 
required supply, that body be authorised to take all necessary 
steps for the purchase of the plant and mains at an approximate 
cost of £16,000, or such lesser amount as would be required. The 
contract, he explained, would mean an increase of two million units 
in the output of energy at the Corporation works. After some 
discussion the resolution was carried. 


The Engineering Trades Active. 

The engineering trades are well engaged in most branches, 
and more particularly in motor construction. Some of the firms 
concerned in this industry are especially busy, and can hardly cope 
with the orders in hand, whilst works extensions are in progress. 
Several good lines are held by the railway, carriage, and wagon 
companies for home and foreign railways. Hydraulic engineers 
are engaged on orders for pumps and turbines in connection with 
irrigation schemes abroad tnd water supply undertakings at home. 
Heavy ironfounders have orders in hand for rolls for tin-plate 
works and for iron and steel works, (General machinists are well 
occupied on lathes, presses, and other descriptions of workshop 
equipment. The electrical engineering firms are having a varied 
experience recently. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 
MANCHESTER, April 10th, 


Signs of Improvement. 

THAT signs of improvement in the position are not lacking 
was manifested by the better tone on the Iron Change on Tuesday, 
not that the orders actually placed for pig iron were numerous, or 
that there was any striking change in spot prices, but increased 
inquiry locally, following cn increased shipments from the principal 
porte, caused some anxiety on the part of merchants, especially to 
cover forward requirements. The improvement in warrants had 
also some effect here, and altogether we should not be surprised to 
see further advances on those noted on Tuesday. Scotch iren has 
been very scarce here, especially Glengarnock, but we are suthori- 
tatively informed that the statement that this make was unobtain- 
able was incorrect, This will, no doubt, give confidence to those 
who use Glengarnock to prosecute inquiries with a view to filling 
their requirements. Most Seotch sorts were advanced on Tuesday 
6d, to 1s. per ton, and Middlesbrough and hematite also ruled 
higher. Other English makes showed little change. Forge iron 
shows no change. 


Finished Iron. 


Makers sal a strong position, and there is every reason 
to suppose that orders are coming forward with some amount of 
regularity. 


Steel. 


There is a shade weaker feeling in constructional steel. 
Lancashire billets, however, maintain full rates. 


Copper. 

Sheets were reduced by £2 per ton, but there was no 
change to-report in other manufactured stuff. Agents here do 
not appear to take too rosy a view of the position. Buyers only 
operate for immediate requirements, 


Other Products. 
Tin ingots the turn dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 62s.; Derbyshire, 
8ls.; Staffordshire, 62s.; Middlesbrough, open brands, 64s. 1d. 
Scotch: Gartsherrie, 73s. 6d. to 74s.; Glengarnock, 72s. to 73s.; 
iglinton, 70s. to 70s. 3d. ; Dalmellington, 69s. 9d., delivered 

anchester. West Coast hematite, 74s.; East Coast ditto, 77s. 
to 78s, both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
71s, 3d. to 71s. 9d.; Glengarnock, 69s, 9d. to 70s. 9d.; Eglinton, 
67s. 9d. to 68s.; Dalmellington, 67s. 6d. Delivered Preston : 
Gartsherrie, 72s, 6d. to 73s.; Glengarnock, 71s. to 72s.; Eglinton, 
69s, to 693. 3d. ; Dalmellington, 68s, 9d. Finished iron: Bars, 
*7 15s.; hoops, £8 7s, 6d.; sheets, £8 15s. to £9. Steel: Bars, £8; 
oe £8 2s, 6d.; boiler plates, official, £92s. 6d.; plates for tank, 
girder, and bridge work, £7 12s, 6d. to £7 17s. 6d. ; English billets, 
£6 lds. to £7; sheets, £8 17s. 6d. Copper: Sheets, small lots, 
14d. per Ib.; in quantity, £116; tough ingot copper, £109 to 
£110; best selected, £111 to £112 per ton ; seamless copper tubes, 
14}d.; brazed ditto, 144d.; seamless brass tubes, liad; brazed 
ditto, 112d. to 12d.; condenser, 12d. ; brass wire, 10}d.; rolled brass, 
93d. to 10d.; brass screwing rods, 10d. per Ib, Sheet lead, £22 lis. 
per ton. Tin ingots, English, £190 to £191 per ton. 


The Lancashire Coal Trade. 

Although attendance on the Manchester Coal Exchange 
was good, yet there was a rather weak close in domestic coal. 
Slack continues in strong request, and there is every probability 
of an advance shortly. "fhe shipping trade is also good, otherwise 
there is little or no change to note. 


Sheet lead unchanged. 


. 
Manchester Engineers’ Social. 
A number of Manchester engineers and their friends, 
apart from the Association, have met for some years past at Belle 
Vue to a pleasant evening in renewing old trade association 





and social intercourse. This year they met at the Albion Hotel 





d is steady, and shows every indication of remaining so. 
Makers’ prices last week end were at 77s. per ton net f.o.b. for 
mixed Bessemer numbers, but they have since been increased to 
78s. Warrant iron is now at 73s. net cash, being an improvement 
of 1s. 9d. on the week. The margin between the two prices is 
narrower than it has been for some time. There has been a further 
shrinkage of stocks in warrant stores to the extent of over 2000 
tons, and they now bulk at 59,457 tons. Much iron has changed 
hands lately for future use, and advantage has been taken of the 
cheap prices ruling to late iron against the day when fuller 
values will be ruling. It is generally believed that day is nearer than 
some people think ; but there is a general consensus of opinion that 
the market will soon revive, and many makers who have been 
aware of the weight of business to be placed later on this year 
have not been disturbed by the recent fluctuations in the market. 
Makers only hold about 30,000 tons of iron in stock, and they 
could not hold much less, seeing the various classes of iron that are 
made in the district. There are 33 furnaces in blast, and a con- 
siderable amount of the iron produced is converted into steel in 
the district. A continued good trade is being done in special 
hematites, spiegeleisen, ferro-manganese, and scrap iron, and 
good prices are being obtained all round. There is a large im- 
portation of foreign ore, and the trade doing in native sorts is 
considerable, but the production of the native mines is not 
adequate to the requirements of the blast furnaces in the district. 
Native sorts are at 18s. per ton net at mines, and foreign ores are 
at about 21s, delivered at West Coast ports. 


Steel. 


The demand for steel has not improved, and it is reported 
that the trade in rails and in plates, which represent the heavy 
products of the district, is still very quiet. The rail mills are busy, 
but the plate mills are on short time. Prices show very little 
variation. It is expected that the demand for shipbuilding 
material will improve shortly on local and on general account. 
Merchant classes of steel are very quiet. Steel foundries are busily 
employed. 


Shipbuilding and Engineering. 

No new orders for ships are reported, but prospects of 
some very important work have opened out, and it is anticipated 
that some large contracts will soon be effected. Engineers are 
busy in all branches, and are likely to remain so for some time to 
come. 


Shipping and Coal. 

The shipping trade is more actively employed. The 
exports of iron and steel last week showed an increase of 9072 tons 
over the corresponding week of last year. The aggregate shipments 
to date have reached 246,376 tons, being an increase of 35,533 tons 
on the corresponding period of last year. Coal and coke are 
easier in price, and deliveries of the latter are more easy to 
secure. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
House Coal. 


No reduction in the prices of household coal has been 
officially made at the collieries, but merchants make concessions 
from winter lists, and supplies can usually be obtained at about 1s. 
per ton less. An accession of colder weather, and the clearing of 
stocks through the holidays, have, no doubt, operated to prevent 
official intimations of revised lists by colliery owners. Only a 
moderate tonnage is being forwarded by rail to the metropolitan, 
Southern, and Eastern Counties markets. Silkstone coal, of which 
there is but a limited quantity available, fetches as bigh as 13s. to 
13s. 6d. per ton; best Barnsley “softs,” 11s. 6d. per ton; and 
secondary qualities about 10s. per ton. 


Steam and other Coal. 


Business very brisk in steam coal, and certain tc be even 
brisker with the approaching opening of the Baltic navigation. 
An excellent home trade is reported. Best steam coal realises 12s. 
= ton for present deliveries, and this rate, it is understood, has 

n decided upon to rule up to the close of June, beyond which 
theassociated coalowners are not prepared to quote, as they desire to 
ascertain the result of the placing of the large railway contracts which 
fallout at that date. Meanwhile demand continues heavy for rail- 
way companies under contracts, the Humber steam fishing fleets, 
and other quarters. Coking slack and smudge also well called for, 
from 6s. 6d. to 7s. per ton being realised for best coking fuel 
Manufacturing fuel for steam generating purposes readily makes 
from 5s, 6d. to 6s. per ton at the pits. 


Coke. 


Values again somewhat firmer, and prices the turn higher. 
Best washed smelting coke, 17s. to 17s. 6d. r ton; unwashed, 
14s. 6d. to 15s. 6d. per ton ; steel melting coke for crucible steel pur- 
poses, 27s. to 28s, per ton. 


Coal Trade with Hull. 


Business from Yorkshire and adjoining coalfields con- 
tinues to increase with the great Yorkshire port. During last 
month, according to the official return of the Hull Incorporated 
Chamber of Commerce and Shipping, the weight of coal taken to 
Hull was 459,056 tons, as compared with 361,136 tons for March 
of last year. For the quarter ended 31st March the weight was 
1,220,416 tons, against 1,028,432 tons for the opening quarter of 
1906. The export figures also exhibit a large advance over those 
for the corresponding month and quarter of last year. The 
exports during March were 192,933 tons, as compared with 
114,564 tons for March of last year ; for the quarter, , 160 tons, 
against 410,009 tons for the first quarter of 1906. Holland was 
the largest customer, both for the month and the quarter, with 
totals of 35,672 tons and 76,335 tons respectively. Germany is 
second in the quarter’s trade, the weight sent there being 70,146 
tons. For the month Egypt takes rank next to Holland, with 
25,124 tons; South America third, with 22,826 tons; France 
fourth, with 19,913 tons; and Sweden fifth, with 18,569 tons. 
Every market shows a large increase, except East Indies, North 
Russia, South Russia, Spain, Norway, and West Indies, With the 
opening of the Baltic ports this month, the Russian business will 
no doubt figure largely in next return. Coastwise exports from 
Hull amounted to 100,243 tons, of which 77,302 tons went to 
London. During the quarter the coastwise trade amounted to 
275,841 tons, of which London took 213,773 tons. 


The Iron Market. 


Values in hematites, delivered in Sheffield, have not 
altered since our quotations a fortnight ago. West Coast, 88s. to 
90s. per ton ; East Coast, 84s, to 86s. per ton, the latter subject to 
24 per cent. The Lincolnshire Irc ters’ Association, at their 
usual meeting on the 4th inst., made no change in their prices, 
which remain as follows :—Lincolnshire, No. 3 foundry, 62s. 6d. per 
ton ; No. 4 foundry, 60s. 6d.; No. 4 forge, 59s. 6d. per ton ; No. 5 








forge, nottled, white, and basic, 63s. per ton. These quotations have 
ruled since the 7th of December. On the other hand, though 
what are ogy as temporary causes, Derbyshire irons have 
weakened, No. 3 foundry being now quoted at 60s. per ton, and 
No. 4 forge, 57s. per ton. These figures represent a decline of 2s. 
per ton in foundry and |s. per ton in forge. Bars are at £7 15s. to 
£8 5s. per ton; sheets, £9 10s. to £10 per ton. 


Steel. 

The activity formerly reported is fully maintained. An 
excellent demand exists for Bessemer and Siemens steels, makers 
being heavily booked, and orders coming forward freely since the 
turn of the quarter, There is no diminution in the call for special 
steels, and for tool steels of almost every description. 


Railway Material, &c. 

The railway axle and spring de ents are exceptionally 
well mops in the Sheffield and Rotherham districts, and other 
kinds of railway material are largely in request, both on home and 
foreign account, the heaviest orders still coming from distant 
markets. The wagon builders are fairly well engaged, and much 
repairing work is in hand. In general engineering castings much 
activity prevails, a considerable share of the business being for 
castings required by electrical and motor establishments. The 
trade in these cpesielliive is constantly increasing. 

Sheffield Trade with the United States. 


The business done by Sheffield manufacturers with the 
United States during the opening quarter of the year does not 
equal the value for the previous quarter ending December 31st, 
but it exhibits a substantial increase over the corresponding 
quarter of 1906. The total for the three months just ended is 
£205,455, as compared with £217,997 for the December quarter. 
Compared with the March quarters of 1906 and 1905, the results 
exhibit satisfactory advances, the values of these quarters respec- 
tively having been only £185,564 and £118,511 respectively. 
During last quarter the United States took, in cutlery, a value of 
£15,211, and butchers’ cutlery £2026, compared with £14,735 and 
£2645 for the corresponding quarter of last year ; under “Steel, 
sheets, bars, wire, &c.,” the value last quarter was £147,193, com- 
pared with £127,493 and £76,912 for the March quarters of 1906 
and 1905. In this section—steel, &c.—more business was done in 
the December quarter of last year than in that just ended, the 
value of the December quarter's steel exports to the States having 
been £156,615. 


Foreign Trade in Cutlery. 

During the month ended March 31st the value of cutlery 
exported was £57,787, which compares with £56,139 and £57,459 
for the coi nding months of 1906 and 1905. Australia, with a 
toial value of £9721, was the largest customer, Canada coming 
next with £8852. Both markets exhibit a substantial increase in 
business. New Zealand, with £1949, shows a slight improvement, 
but with British South Africa and British East Indies the values 
are less, Other diminishing markets are Russia, Norway, Germany, 
Belgium, United States, and Argentine Republic. Increases are 
shown by Sweden, France, Belgium, Spain, and Canaries, Cuba, 
Chili, and Brazil. 

Sheffield Firm Purchase Old Warship. 

At the sale of old British warships at Chatham on the 
9th inst. the first-class battleship Sanspareil was sold to Messrs. 
T. W. Ward, Limited, Albion Works, Saville-street, Sheffield. 
The price was £26,600. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


A CONSIDERABLY more encouraging report of the position 
and prospects of the iron and allied industries can this week be 
given than has been possible for several weeks. A change of a 
pronounced character, and for the better, has appeared, and the 
market has assumed a buoyant tone. That the position isimprov- 
ing is generally conceded, and in the pig iron trade it is believed 
to be due to legitimate business, and not to the operations of 
speculators, This is leading to consumers,coming forward more 
freely to buy ; indeed, there is considerable pressure to purchase, 
and more iron is wanted than the producers can supply. Among 
the reasons given for the improved situation are the better finan- 
cial conditions at home and abroad, the most satisfactory returns 


of the Board of Trade iy mq our exports and imports, the un- 
recedented ship ts from ‘this district, the heavy demands on 
the stock in the public warrant stores, and the upward movement 
in prices of most other metals. About 2300 tons of Cleveland iron 
r working day are being taken out of Connal’s stores in the 
Middlesbrough istrict, for the makers, though they are producing 
the largest quantity of pig iron ever known, are not turning ovt 
enough to satisfy the demands of consumers. There is good ground 
for believing that the upward tendency now noticeable is genuine. 


Cleveland Iron. 


The demand is now larger than it has been at any time 
this year ; in fact, it may be fairly said that it is too good, at any 
rate it is larger than the producers can satisfy, and the difficulty 
at present is to find not buyers, but sellers. The iron that is 
wanted is largely for early delivery, and makers are well sold for 
delivery up to the end of this half-year. Never before was there 
such pressure for delivery as is now reported, and if more could 
be supplied there is no doubt it would be taken. The price of 
Cleveland warrants has steadily risen, and is 2s. per ton above 
what it was at the middle of last week ; in fact, it has reached a 
one that has not been reported since the early part of March. 

0. 3 Cleveland pig iron has been advanced to 3d. per ton for 
prompt delivery, and 60s. 3d. is the price of No. 1, with ls. more 
when the orders are for execution after the end of June. No. 4 
foundry is at 55s. 6d., and No. 4 forge at 54s, 9d. Makers not 
only ask, but also realise these figures. 


Hematite Jron. 

The tendency of prices in this branch is upwards, and 
that is very apparent in the quotations for West Coast hematite 
warrants, Auk tine been advanced to 73s. 6d., after being as low 
as 70s. 9d. For mixed numbers East Coast hematite iron 77s. per 
ton is the least that will be pted, and cx 3 are showing 
more disposition to come forward to buy. Rubio ore is kept at 
22s. per ton c.i.f. Tees, but not much is bought, because con- 
sumefs are waiting for easier prices. Medium coke is readily 
obtainable at 20s. 6d. per ton delivered at the Middlesbrough 
furnaces, and it is not scarce, as it was in the first quarter of the 
year. 


Pig Iron Stocks. 

Makers have now no stocks either of Cleveland or hema- 
tite pig iron, and some of them find it difficult to supply all the 
iron they have contracted to deliver. Steamers in some cases have 
to wait at the wharves until the iron is made, and there are 
instances of the iron being put into the holds of the vessels while 
it is still warm. Owing to the scarcity of iron in makers’ hands 
it has been necessary for some time to draw heavily from the stock 
of Cleveland pig iron in Connal’s pnblic stores ; in fact over 37,000 
tons was taken out last month, and 80,000 tons in the last quarter, 
Even more than this would have been taken, if the facilities for 
shipping the iron had been moreadequate. The loading cranes at 
the wharves were taxed to their utmost capacity last month, and 
that is also the case this month. More iron would certainly have 
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gone to America if it could have been despatched quickly enough. 
The state of the stock in the. public warrant stores shows how 
much the production of Cleveland pig iron in the district is short 
of the requirements, though that production is by far the largest 
that has ever been reported. The quantity of Cleveland pig iron 
held in Connal’s public stores on 10th inst. was 441,284 tons, a 
decrease of 16,535 tons this month. Of this stock 425,034 tons 
were of No. 3 quality; 14,250 tons of No. 4 foundry ; and 2000 
tons not deliverable as standard iron. There is no East Coast 
hematite pig iron in the public stores in this district. and that 
partly accounts for the steadiness of the prices of hematite. 


Exports of Pig Iron 

Last month’s shipments of pig iron from the Cleveland 
district were the best on record, but those of the current month 
promise to be even larger—certainly they will be if the makers can 
supply all that is due for delivery on export account. German 
consumers are very pressing, and now that the extensive strike at 
Hamburg is practically over, shipments to that port wi'l be 
resumed. Hamburg, in ordinary times. takes more Cleveland iron 
than any other port in the pom except Grangemouth. The ship- 
ments of pig iron from Cleveland this month to the 10th reached 
50,326 tons. as compared with 36,917 tons last month, 39,919 tons 
in April, 1903, and 23,569 tons in April, 1905, all to the 10th. 


Realised Price of Cleveland Pig Iron. 

The official accountants, after an examination of the books 
of the irc ters, have d that the average price realised 
by them for the No. 3 Cleveland pig iron delivered by them during 
the first quarter of this year was 55s. 2-231. per ton, which was 
ls. 9-774. per ton more than was reported for the Jast quarter of 
1906. Itis the highest rate that has been reported since the last 
quarter of 1900, and since the revival commenced in the first 
quarter of 1904 pig iron has risen 12s. 10d. As compared with a 
year ago, there has been a rise of close upon 4s. 10d. per ton. 
Quoted prices during the past quarter have been on the down 
grade, for No. 3 commenced at 62s. 9d. and closed at 54s. 3d. per 
ton, these being respectively the highest and lowest of the quota- 
tions, The average quoted price over the whole quarter was 
57s. 3d.; that for January being 60s. 4d.; for February, 56s. 6d.; 
and for March, 54s. 10d. 


Blast Furnacemen’s and Miners’ Wages. 

The wages of the men employed at the blast furnaces in 
the North-East of England were advanced 2} per cent. from last 
Saturday. and are now higher than at any time since the early 
part of 1901. Their wages are regulated by slidiog scale based 
upon the realised price of No. 3 Cleveland pig iron, as are also the 
railway rates for the conveyance of iron-making materials—ore, 
coke, limestone, &c , and these rates are now advanced 2 per cent. 
The Cleveland ironstone miners, who abandoned the sliding scale 
many years ago, now have their wages regulated by negotiations 
with their employers. They have applied for a substantial 
advance, but the masters do not see their way to offer more than 
the blast furnacemen have got—2} per cent. advance. The reply 
of the men will be given within a few days. 





Middlesbrough’s Trade. 

Evidence of the remarkable improvement in trade is 
afforded by the quarterly statistics of the Middlesbrough Chamber 
of Commerce, which show that the exports from the port, exclusive 
of the coal and coke, reached in va'ue £2,081,933, which was the 
highest on record, and was no less than 70 per cent. more than in 
the corresponding quarter of 1906, which was not at all a bad time. 
Stocks of pig iron in the public stores were reduced to the extent 
of 80,335 tons during the quarter, Pig iron exports were 47 per 
cent. better than in the first quarter of 1906, and the make of pig 
iron at the Middlesbrough furnaces was estimated at 575,000 tons 
for the quarter. 


Manufactured Iron and Steel. 

The great activity in the production of manufactured iron 
and steel that has been reported for some months is expected to 
continue, as improvement in demand is reported in several 
branches ; more especially is this to be noted in the rail, plate, and 
sheet departments. The inquiry is very good for rails for export, 
but the home demand for them is quiet. Shipments are increasing. 
The prospects are very encouraging. Heavy steel rails are quoted 
at £6 15s. per ton net at works, and steel ship plates are at £7 10s., 
less 2} per cent. The bar manufacturers met at Darlington on 
Monday, and decided to maintain prices. 


Cral and Coke. 

The demand for steam coal is good, and it requires full 
work at the collieries to satisfy the prese trequirements. Judging 
by the number of inquiries in the market, there is every proba- 
bility that this satisfactory state of business will continue until the 
summer, and probably over the autumn. For best steam coal 
15s. 6d. per ton, f.o.b., must now be paid, and smalls, which are 
very scarce, are realising the almost unheard-of price of 10s. 3d. 
per ton, where not so long ago it was difficult to get 6s. Buying 
is brisk for shipment to Baltic ports. Gas coals are being bought 
much more freely than is usual at this season, and sellers are 
getting 13s. to 13s. 6d., f.o b., for the best qnalities, while coking 
coal is at 13s. 6d. Foundry coke ranges from 22s. to 24s. per ton, 
f.o.b., and medium furnace coke can readily be got at 203. 6d. per 
ton, delivered on Teesside. The Northumberland Coal Trade 
Coneiliation Board has awarded the miners an advance of 5 per 
cent. in wages. This is the sixth consecutive quarterly advance, 
and is the largest single advance since 1900, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Foreign Demand for Pig Iron. 

THERE has been a constant inquiry since the holidays for 
pig iron for America, Canada, and the Continent. .Cleveland iron 
has been most in request, but considerable quantities of Scotch 
iron ¢f different kinds have also been secured. Foundry qualities 
appear to be much wanted. The chief difficulty is that the 
makers are as a rale not in a position to give early delivery. Still, 
every effort is being made to meet the demand, which comes at an 
opportune time to support the market for makers’ iron, which in 
the last few days had been showing a little weakness as to prices. 
Some of the makers have now advanced their rates 1s. per ton. 


Output and Stocks of Pig Iron. 

Since last report one furnace bas been transferred from 
ordinary to hematite pig iron, and there are now 43 furnaces 
making hematite, 41 ordinary, and 6 basic iron, the total. of 90 
furnaces thus in operation in Scotland comparing with 89 at. this 
time last year. The stocks of pig iron in Glasgow warrant stores 
are very small, being very little short of the-vanishing point. The 
total is only 6794 tons, of which 4294 is ordinary Scotch warrant 
iron and 2500 different qualities of standard foundry pigs. Atten- 
tion has been specially directed this week to the great reduction of 
stocks elsewhere. There is no available information as to the 
Scotch makers’ private stocks, but it is believed they are being 
materially curtailed. 


The Warrant Market. 

During the last few days there bas been a marked im- 
provement in the condition of the warrant market, due to a variety 
of causes. The favourable Board of Trade returns, the relaxation 
of stringency in the money market, and the persistent inquiry for 
pig iron on the part of America, Canada, and other fureign 








countries, have each had a strengthening influence on the course 
of the market. Cleveland warrants, which a few days ago were 
down to 52s. 10d., have this week been done from 54s. ld. to 
55s. 2d. cash, at 54s, 74d. to 55s. 7d. one month, and 55s, 2d. for 
delivery in three months. Cumberland hematite warrants have 
been done at 72s. 9d. to 73s. cash, while Scotch warrants are 
quoted nominally 62s., and standard foundry pig iron 53s. 9d. per 
ton. Merchants quote Scotch hematite 78s. for delivery at the 
West of Scotland steel works, 


Prices of Makers’ Iron. 

At the end of last week several brands of makers’ pig 
iron were 6d. to ls. lower, but the prices are now more firm all 
round. G.M.B., No. 1, is quoted at Glasgow, 67s.; No. 3, 63s.; 
Monkland, No. 1, 67s.; No. 3, 64s. 6d.; Govan, No. 1, 67s. 6d.; 
No. 3, 65s.; Carnbroe, No. 1, 73s.; No. 3, 66s. 6d.; Clyde, No. 1, 
73s.; No. 3, 68s.; Gartsherrie, No. 1, 74s. 6d.; No. 3, 69s.; 
Calder, No. 1, 74s.; No. 3, 69s.; Summerlee, No. 1, 76s. 6d.; No. 3, 
70s. 6d.; Langloan, No. 1, 77s.; No. 3, 71s ; Coltness, No, 1, 86s.; 
No. 3, 71s.; Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 69s.; 
Eglinton, at Ardrossan or Troon, No. 1, 69s. 6d.; No. 3, €6s 6d.; 
Dalmellington, at Ayr, No. 1, 70s; No. 3, 65s.; Shotts, at Leith, 
No. 1, 75s.; No. 3, 69s.; Carron, at Grangemouth, No. 1, 77s.; 
No. 3, 70s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7690 tons, against 9127 in the same week of 
1906. There was despatched to the United States 1530 tons; 
Holland, 136; France, 126; India, 115; South America, 100; 
Australia, 50; Italy, 100; Germany, 160; Belgium, 10; Chinaand 
Japan, 135 ; other countries, 151; the coastwise shipments being 
2078 tons, compared with 4434 in the same week of 1906. The 
arrivals of Cleveland pig iron at Grangemouth were 8865 tons, 
showing a decrease of 1680 tons compared with the same week last 
year. There is, however, still an increase of 11,550 in the total 
imports since the beginning of the year, which amount to 
141,132 tons. 


Finished Iron and Steel. 

There is a somewhat better feeling in these departments. 
Some makers report more inquiry in the last few days, both on 
home and foreign avcount. Considerable sales of iron and steel 
goods have taken place for shipment to Canada. Makers of both 
malleable iron and steel report that work under existing contracts 
is coming out very well. ridge-building material is in demand, 
and it is reported that a new company has been formed to extend 
this industry in Lanarkshire. 


The Shipbuildirg Trade. 

There are rumours to the effect that some additional 
shipbuilding work may soon be expected, and this will be welcome, 
as it is evident that the amount of work in hand is being mate- 
rially reduced. 


The Coal Trade. 

Business has been quite active in the coal trade. There 
has been a marked incre se in the coal shipments. The clearances 
at the Scottish ports in the past week amounted to 304,653 tons, 
being 9591 tons more than in the preceding week, and 36,384 tons 
over the quantity despatched in the corresponding week of 1906 
Prices of all kinds of coal are well maintained. House cva) for 
home use has been in greater demand in consequence of colder 
weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of Wales. 

I AM expectant of decisive action at the German colliery 
in the Neath district shortly. In all parts the removals of holiday 
influences are apparent. The men resumed work tardily, but are 
now making up by increased vigour, and in unison there isa better 
feeling on ‘Change. Accordirg to Customs’ returns exports of 
coal from the South Wales ports to foreign destinations last week 
showed a falling off in comparison with this time last year, but 
this was to be expected, as in the corresponding week there were 
no holidays. Taking the ports individually, Cardiff exported 
303,518 tons of coal, 827 coke, and 1812 patent fuel ; the River Plate 
took nine cargoes of coal, totalling 35,000 ; Port Said, five cargves, 
28,000 ; Genca, four cargoes, 16,500. Newport shipped 64,694 tons 
of coal, 228 coke, and 3015 patent fuel ; the last named going to 
Algiers. As regards coal shipments, the principal customers were 
Genoa, four cargoes, 13,000 tons ; and Buenos Ayres, two cargoes, 
10,000 tons. Swansea exported 40,370 tons coal, 100 coke, and 
4585 patent fuel, Rouen, as usual, being best customer for coal, 
taking five cargoes of some 7500 tons; Ancona, two cargues, 5 
tons. Port Talbot shipped 21,000 tons coal, 6005 coke, Iquique 
taking one cargo of 5600 tons coal and Monte Video one of 4100 
tons. 


Latest Condition Coal Market, and Prices. 


At Cardiff this week a better tendency was shown on 
‘Change for large coal, prices of best being about 183. Smalls are 
very firm, and 12s, 6d. has been paid for best sorts; seconds, 
lls. 3d. For backward shipment, however, coal has changed 
hands at about 9d. under Wednesday’s prices, which were 12s for 
best and 10s. 9d. to 11s, seconds. The feeling mid-week was that 
prices will be better for large. At closing time the following were 
the quotations :—Cardiff: Best large steam, 17s. 9d. to 18s.; 
seconds, 16s. 9d. to 17s. 3d.; ordinary seconds, 16s. to 16s. 6d.; 
drys, 16s, 3d. to 16s. 6d.; best washed nuts, 15s. to 15s. 6d.; 
seconds, 14s. to 14s. 3d.; best washed peas, 13s. to 13s. 6d.; 
seconds, 12s. to 12s. 9d. ; very best smalls, 1Zs. to 12s. 3d.; best 
ordinaries, 11s. 3d. to 11s. 9d.; seconds, 10s. to 103. 6d.; inferiors, 
9s. 6d. to 9s. 9d. Very best Monmouthshire black vein, 16s. 9d. 
to 17s. 3d. Western Valley, 16s. 3d. to 16s. 6d. Eastern Valley, 
15s. 3d. to 16s. House coal: Demand slackening, prices some- 
what firm ; bes‘, 18s. 6d. to 19s.; best ordinaries, 17s. to 17s. 6d.; 
No. 3 Rhondda, 19s. 6d. to 19s. 9d.; brush, 15s. 6d. to 16s.; 
smalls, 13s. to 13s. 3d.; No. 2 Rhondda, 15s. to 15s, 3d.; through, 
lls. 6d. to 12s.; small, 9s. 9d. to 10s.; patent fuel, 16s. to 16s. 6d. 


Patent Fuel, Coke, and Pitwood. 

Latest returns show that there has been a falling off in 
patent fuel. In the first quarter. 23,436 tons from Uardiff, 4446 
tons from Newport, and from Port Talbot 106,723 tons, but from 
Swansea there was an increase of 23,763 tons. In coke Cardiff 
increased 19,088 tons, Port Talbot 2156 tons, but Newport was 
1160 tons less. Coke prices, Cardiff, are:—Furnace, 20s. 6d. to 
223.; foundry, 26s. to 28s.; special, 28s. to 32s. The pitwood 
market has improved considerably owing toarrivals being delayed, 
and a disposition on the part of merchants to hold eargoes that 
have arrived to secure their prices. Prices mid-week were 19s. 6d. 
Cardiff. I understand that at Newport merchants expect to book 
orders at 20s. per ton. For backward deiiveries pitwood mer- 
chants are asking extremely high prices, and it is expected that for 
_ next three months prices will rule considerably above present 
gures, 


The Anthracite Coal Trade. 

Mid-week at Swansea prompt business was slack; no 
signs of falling demand for machine coal ; rubbly coal firm ; duff 
easier. Latest quotations :—-Best ma'ting, 20s. to 2ls.; seconds, 
18s. to 18s. 6d. Big vein, 16s. to 17s.; red vein, 15s. to 15s. 64.; 
machiue cobble, 19s. to 20s.; nuts, 24s. to 25s, 6d.; peas, 14s. to 





15s.; rubbly culm, 7s. to 7s. 6d.; duff, 5s, 6d. to 5s, 9d. Other 
quotations: Steam, 16s, 6d. to 17s ; bunkers, 12s, 6d.: No 3 
Rhondda, 19s, 6d. to 20s,; small, 11s, to 128.; patent fuel, 15s 6d 
to lés, “ae 


Iron and Steel Trade. 

‘There was not much doing last week, with the exception 
of repairs at the leading works. Dowlais was practically devoted 
to repairing all the week, and even the engineeri: g shops were 
idle. In the Swansea Valley a good start was made on Monday at 
most of the steel smelting works, and at Llanelly the stee! works 
were busier, and in all respects a satisfactory condition was stated to 
exist. I note in general steel statistics that a decline in Bessemer 
rails is shown, the returns being 854,740 tons in 1906, against 
951,552 in 1905. As regards Wales, the returns are 180,613 tons 
against 184,494. Out of twelve Bessemer converters, four were 
inoperative. The total finished steel in Wales was 419,514 tons, 
During last week there were fewer imports than usual ; pig iron came 
from Harrington, Grimsby, and Workington, iron ore from Almeria 
and Belfast, and tin bars from Workington to Newport. Swansea 
of all Welsh ports, had the most varied cargoes :—Pig irou, 320 
tons; scrap iron and steel, 2915 tons; iron ore, 5060 tons ; 
iron pyrites, 1000 tons; steel rails, 334 tons, with copper ore, 
blende ore, calamine, &c. &c. Steel bars from Germany, vig 
Dutch and Belgian ports, are coming to hand freely. [n irvn ore, 
Cardiff imported 10,500 tons last week, Newport 10,570 tons, and 
Port Talbot 2500 tons. Prices keep tirm. Newport quotes ore 
this week: Rubio, 20s. 6d. to 2ls.; Almeria, 20s. to 20s. 6d. In 
exports, cargoes of manufactured iron and steel have gone w 
India; 250 tons rails to Liverpool. In coastwise shipments 
Newport has been busy with bars to Lydney, and sheet iron and 
steel to Bristol. 


Latest Iron and Steel Prices. 

On the eve of my despatch, I learn that important rail 
orders are likely, and tbat sellers are holding out for higher 
figures. Cardiff is quoting steel rails, heavy sections, at 21 15s., 
and light at £7 2s. 6d. At the Swansea Metal Exchanye this 
week quotations were as follows:—Bessemer pig iron, mixed 
numbers, 72s. 9d.; Middlesbrough, 54s. 9d.; Scotch, 62s, 6d.; 
Welsh hematite 84s. to 85s. Steel bars, Siemens, £6 Ys. tid. to 
£6 5s.; Bessemer, £6 2s. 6d. 


Tin Plates. 

The outlook continues favourable, and tow that inter- 
ferences in the regular current of trade, by holidays and storms, 
have lessened, good business may be expected. One disturbing 
item is the prospect of an advance in steel ; and I note that buyers 
are careful in their orders in not committing themselves too far 
ahead. Present trade isbrisk. Prices of bars are not expected to 
alter, and tin-plates continue firm. I note that last week’s ship- 
ments of tin-plates were limited to 46,168 boxes, but that receipts 
from works totalled 67,943 boxes. Stocks are 185,881 boxes, but 
may be expected to show a difference next report, loading being 
brisk. Board of Trade returns show an increase of 20,000 boxes 
per week as compared with last year, and Russian trade is steadily 
growing. Canadian prospects are good. Latest Swansea quota- 
tions are as follows :—Ordinary tin-plates 1.C. 20 x 14 112 sheets, 
Bessemer, 14s. 104d.; Siemens, 14s, 104d. to 15s. C.A. roofing 
sheets, £11 10s. per ton. Big sheets for galvanising, £11 10s.; 
finished black plates, £11 5s. to £11 103.; galvanised sheets, 24 ¢., 
£13 15s. to £14, Other Swansea quotations as follows :—Block 
tin, £185 10s.; lead, £20; copper, £97 15s.; silver, 304; spelter, 
£25 17s. 6d. 


The Swansea Valley Industries. 

Animation is visible in most enterprises, with the excep- 
tion of one of the chemical works, where labour troubles continue. 
Most of the bar sheet and tin-plate works started on Tuesday, and 
all are busy. As regards the spelter works no holiday was taken, 
and only a slight relaxation in the copper works, Briskness con- 
tinues at Llanelly. 


A New Colliery near Swansea. 
A new colliery is projected at Glanmorlais, near Swansea, 
by Mr, Jay Welham; Mr. Gordan to be engineer. 


Cammel-Leird’s Coal Pit in Wales. 

The company had an experience last week of the occa- 
sional irregularities in Welsh coal mining. At its Glyn Colliery 
on Saturday last there was an explosion which did a great deal of 
mischief but, fortunately, injured no person. It was caused, it 
was ascertained, by an open lamp, which had heen carelessly left 
by one of the colliers. The magistrates treate1 it as a very serious 
offence, and sentenced the man to six weeks’ imprisonment. 


Colliers to Demand an Advance. 

‘Phe opinion seems pretty general that the miners’ repre- 
sentatives will formulate a demand for increased wages. | hear 
that arrangements are being made to formulate, and that this 
is likely to be shown at the nest meeting of the Conciliation Board 
in May. 


The New Rhondda. 

Another indication of the importance of the Powell 
Duffryn Collieries at Bargoed, which the chief director, Mr. Hann, 
is equippiog in the ablest manner, is the scientific appliances. 
Taking one item—the engines—the new ones now preparing will 
be 2400 horse- power, and will take rank with the largest in this or 
any other country. 


The Great Western Railway and Port Talbot. 

There has been a considerable amount of gossip anent a 
projected amalgamation between the Port Talbot Dock and Rail- 
way Company and the Great Western. I am informed, from a 
trustworthy source, that it is extremely probable that some amal- 
gamation will take place, but terms have not been definitely 
arranged. Some little time must be allowed for a correct state- 
ment one way or the other. 


The Coming ‘* Bill” Campaign. 

The session promises to be memorable for the big contest 
for the Sirhowy coal field. All the railways are more or iess 
engaged. On Tuesday there was a pre:iminary struggle before the 
Westminster Court of Reference to hear application for a locus 
standi against the Brecon and Merthyr Railway Bill by the Taff 
Railway and Cardiff Railway. After a lengthy argument the 
chairman said that the /ocus would be disallowed, except as 
regarded Clause 33. An important movement is on the boards in con- 
nection with the Neath, Pontardawe, and Brynaman Railway Bill. 
Application isto be sought to extend the time for the purchase of 
lands, &c., and in the preliminary arrangements brought before the 
House of Commons Committee this week it was stated that Barry 
Railway will find the necessary financial assistance. The hearing 
has been adjourned. A good deal of interest is riveted upon the 
movement. 








BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,—We are 
informed that a room has been secured by this Association at the 
Grand Hotel, Birmingham, for the exclusive use of members. It 
will be used as a library and reading room. 

GroLocicaL Crass.—The London Geological Field Class has 
arranged its excursions for the study of the London district, uoder 
the direction of Professor Seeley, to commence on Saturday, 27th 
April. Mr. J. W. Jarvis, St. Mark’s College, Chelsea, is the hon. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron and Steel in Rheinland Westphalia. 

So far as employment is concerned, only the most satisfactory 
accounts can be given, but the prospects for a prolongation of the 
Steel Convention, and of other syndicates, appear to be less 
favourable than before, and this has caused the feeling of uncer- 
ilready noticeable to inorease, and the speculative business 


eee i of small weight. In the pig iron industry numerous orders 
of previous date keep the blast furnace works fully engaged, and 


foreign supplies in raw iron continoe to come in freely. Spring 
orders of importance have been few until now, and there is un- 
doubtedly much reserve practised where at other times numerous 
purchases would have been made; also the manufactured iron 
industries buy rather less than usually at this time of the year. 
‘An abatement in demand is noticeable on the scrap iron market, 
and dealers who had been putting in large stooks for speculative 
business are trying to sell at any price now. 


From the Siegerland. 

A good ‘deal of life is shown in the iron ore trade of the 
Siegerland, and the pig iron industry, as well as the manu- 
factured iron department, are very well occupied. Here too, as 
in other districts, an absence of enterprising spirit has been com- 
plained of. According to official statements given by the Union 
of German Iron and steel Masters, 11,135,085 t. basic have been 
produced last year, against 10,066,553't. in 1905. In 1904 893,029 t. 
were produced, and in 1903 the output of basic was 8 801,515 t. 
In 1£00 only 6,645,869 t. were produced.. The production of pig 
iron in Germany, including Luxemburg, is officially stated to have 
been for February of present year 978,191 t., against 938,434 t. in 
February, 1906, and against 1,062,152 t. in January, 1905. Of 
the pig icon produced in February of present year 166,062 t. were 
foundry pig, 638,689 t. basic, 62,849 t. forge pig, 36,816 t. Bes- 
semer, and 73,745 t. steel and spiegeleisen. 


German Pig Iron in 1906. 

A characteristic feature of last year’s iron trade is that, 
while output has been increasing in all districts, a scarcity of pig 
iron was generally complained of. During the first eleven months 
of the year 11,408,429 t. have been produced, which is 1,449,890 t. 
more than in 1905, while the total increase in output for 1903, 
which was the highest hitherto, was only 1,488,091 t. The heaviest 
output last year was in May, when 13-per cent. more were pro- 
duced than in 1905, Output of pig iron in May last year was only 
a trifle lower than the annual production of 1867, which was 
1,113,606 t Of the pig iron produced in 1906, 59 per cent. fall to 
the Khenish-Westpbalian district ; compared to the year before, 
the strongest increase in output falls to the Siegerland—21 per 
cent. The advantage which Silesia and the Saar district had over 
the Siegerland is more and more decreasing. The following shows 
the rise in output last year against the year before :— 





t. Per cent. 
Rheinland-Westphalia .. .. ..-.. .. «. 755652 .. 19 
Sieg rand, Lah . district, and Besse-Nassau .. 136,556 21 
Silesia www be ee) am ee ek ge 38,800 .. 5 
Hanover-Brunswick .. 665.402 20 
Saar district . .. .. $8,210 12 
Luxemburg-Lorraine.. 351,391 11 


Spiegeleisen, and iron for steel making, of course, show the 
strongest rise in the Siegerland—34 per cent.—while basic, the 
chief article of production ia Rheinland-Westphalia, and in Luxem- 
burg, shows a rise in output of 14 percent. The production in 
forge pig has been considerably reduced in the Rhbenish-West- 
phalian district ; output of Bessemer, however, shows a strong 
increase against 1905. 


Coal in Germany. 


On the German coal market consumption continues higher 
than output, and the tendency all round is very firm. In Febru- 
ary of the present year 11,120,527 t. pit coal have been produced in 
Germany, against 10,913 482t. in February, 1905; 5,771,277 t. 








brown coal, against 4,485,700 t., and 1,656,577 t. coke, against | 


1,533,100t. in February, 1905. Import in coal for February was 
729,695 t., against 655,146 t. in the same month last year. Export 
in coal was 1,741,406t. for February, against 1,927,590 t. during 
the same month in the year before. 


Iron in Austria-Hungary. 


During the week now past a very lively trade has been 
done in the various departments of the iron and steel trade, and 
the engineering industries are specially well occupied. In the 
building line a slight reserve is being shown, and there has been 
less life in the girder trade, on account of that. German com- 
petition in sheets has considerably decreased of late. The want of 
wagons has been very keenly felt in the Bohemian brown coal 
district last week, hampering business transactions to a great 
extent, and in spite of the numerous orders that had been secured, 
large lots of Lrown coal had to be put on stock, simply because 
only half the number of wagons required could be obtained. 


Good Prospects in France. 


Business transactions have been very satisfactory in all 
departments, and during the next few months occupation will 
remain lively, as large orders for railway and marine requirements 
ee Fons to be placed. Firmness prevails in the French coal 
rade. 


The Belgian Iron Industry. 


: The position of the Belgian iron market is irregular ; for 
sectional iron, rails, and plates the former prices are firmly main- 
tained, while other articles of iron show a fluctuating and even 
decreasing tendency. The tone generally is quiet, but not weak, 
and employment is regular in all trades. Semi-finished steel con- 
tinues scarce at firm quotations, 125f. p.t. being the price of sale 
for raw bars. The number of orders received at the works is 
limited when compared to what was being secured a few weeks ago. 
On the Belgian coal market a sound trade is done at 15f. p.t. for 
small coal, while steam coal is being sold at 17f. to 19f. p.t., 
according to quality. Coke is very firm, and present quotations 
will be ruling till the end of June. Much animation is shown on the 
briquette market, and prices are exceedingly firm. 








AccorDING to Railways, it appears that the use of 
steel girders for every kind of bridge on Indian railways is 
gradually coming to be looked upon with disfavour, stone- 
masonry making headway. The bridge over the Amgar rests on 
masonry arches ; the piers and arches of the viaduct through the 
Durrah Pass are built with this material ; the Nagda-Muttra line 
is freely using stone-masonry ; the: arched bridges on the Grand 
Chord line of the East Indian Railway are constructed with the 
same material. 


Locomotives of the 4-4-4 type were suggested some 
months ago by Mr. D. Van Alstyne, Superintendent of Motive 
Power of the Northern Pacific Railway, as a development. of the 
Atlantic 4-4-2 type of engines with large fire-boxes and con- 
eyuently great weight at the rearend. In this design a four- 
wheeled truck under or behind the fire-box would take the place 
of the single trailing axle or pony truck. Engines of the 4-4-4 
type are in service for high speed passenger trains on the Bavarian 
State Railways of Germany. 








BRITISH PATENT SPECIFICATIONS. 





Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from avroad the name and address 0) 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the “pt of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 








LOCOMOTIVES. 


5839. March 10th, 1906.-ComBINED SPARK ARRESTER AND ASH 
EJECTOR FOR locomoTIVE ENGrNges, Richard M. Deeley, 
Melbourne House, Osmaston-road, Derby. 

This invention relates to apparatus tor preventing the escape of 
live sparks from locomotive engines, combined with an arrange- 
ment for ejecting the dead or cool ashes from the bottom of the 
smoke-box. There are two figures. Fig. 1 is a longitudinal sec- 
tion of a locomotive smoke-box fitted with the improved apparatus 
The spark-arresting device consists of two perforated cylindrical 
screens « and / and a perforated plate c. The cylindrical screen a 
is suspended from the base of the chimney, and the screen /) of 
smal'er diameter, rests upon the perforated plate c, which fits 
round the top of the blast pipe. Thescreen ) is made smaller in 
diameter than the screen a, so that it can be pushed up inside a, 
and access to the boiler tubes can be readily obtained in the known 
manner An angle screen d, that can be readily removed for the 
purpose of getting at the boiler tubes. may be interposed betwen 
the cylindrical screens and the smoke-lox tube plate. The object 
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of this additional angular screen ¢ is to deflect the incandescent 
ashes, as they issue from the tubes, to the sides of the smoke-box, 
and prevent the clogging of the main screensaandt li also 
obviates the mesh of a and /) being so fine as to interfere with the 
steaming of the engine. The ash-ejecting device consists of an 
inclined pipe 4, which may be divided by a mid-feather m, so form- 
ing two passages f and g above the lower chamber /. The sides of 
this chamber are pierced by two holes ¢. The ash ejector is hinged 
by a pin j to the bracket /, which may be attached to the blast 
pipe. Its lower end comes near to the bottom of the smoke-box, 
and the upper end of the discharge passage f lies within the zone 
of influence of exhaust steam passing from the blast pipe to the 
chimney, with the result that, when the locomo‘ive is moving 
under steam, a partial vacuum is created in the p-ssage f, which 
causes the gases from the smoke-box to be drawn down the pas- 
sage gand mingle with the dead ashes, which are forced into the 
chamber / through the holese and -!: the combined mass then 
passes up the discharge pipe f, and is ejected through the chimney 
with the exhaust steam.—March 13th, 1907. 


RAILWAYS AND TRAMWAYS. 


8176. April 4th, 1906.—IMPROVEMENTS IN AND CONNECTED WITH 
REINFORCED CONCRETE SLEEPERS FOR RAILWAYS AND MEANS 
FOR SECURING THE RAILS THERETO, Ladislaus con Kralvejic 
and Dr. Pero Gavranic, both of Agram, Croatia, Austria. 

This invention relates to reinforced concrete sleepers for the 
permanent way of railways and t» means for securing the rails 
thereto. There are five figures. Fig 3 is a part sectional elevation. 
Thesleeper is made of rectangular form of reinforced concrete, with 
screwed bolts / b! projecting at the required points for securing 
the rails. The reinforcement comprises a longitudinally arranged 
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rectangular iron framework for strengthening the body of the 
sleeper, the frame comprising a single band or rod c, formed into a 
rectangle as seen in elevation, the free ends being hooked or other- 
wise united at a point at the lower side of the rectangle. The 
shorter ends of the rectangle d are broadened out as indicated. 
The bolts or studs } 1 pass through holes in the upper and lower 
members of the frame. The frame is further reinforced by wire g 


passed in zig-zag manner about it from end to end, the wire being 
coiled about the frame where it comes into contact with it. The 
iron framework is first prepared, the screw bolts are fitted to it, 
and the whole is then placed in a wooden or other mould of the 
shape of the sleeper, the mould being preferably without sharp 
corners. The concrete is then poured into the mouid. When the 
reinforced sleeper has been thus prepared, chairs or bed-plates h h 
are fitted thereto, the plates having holes to cor:espond with and 
permit the passage of the bolts or studs 41. The plates have 
ribs 7! on their upper surface, so that, when the sleepers are 
placed in position on the permanent way and the rails laid on the 
plates, the rails are secured thereto by fittings //1, which have 
recesses corresponding to the ribs 17! and holes corresponding to 
the bolts ) }!.—March 13th, 1907. 


ROAD MOTOR VEHICLES. 


14,855. June 30th, 1906.—ImPrRovEMENTS IN SIGNALLING Devices 
FOR MotToR CARS AND OTHER VEHICLES, Herman Tas, 73, 
Pentonville-road, London, N. 

Many accidents have recently occurred, chiefly in connection 
with motor omnibuses, owing to neither of two vehicles indi- 
cating its intention to take a turning, and the following invention is 
designed to prevent their recurrence. The driver of a vehicle, as is 
well known, when desirous of stopping or turning his vehicle, 
usually signals by holding out his hand as a warning to other 
vehicles behind him. This mode of signalling is, however, in 
motor vehicles a source of considerable danger, as co: tro} of the 
car may be lost through the removal of the band from the steering 
wheel. This invention has for its object to provide improved 
means for actuating an artificial hand, arm, or other device, which 
means can be actuated by the chauffeur without removing his hand 
from the steering wheel, so as to move and signal ia a m-nner 
similar to a natural hand or arm, and in accordance therewith 
such signalling device is actuated by pneumatic means, such as a 
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bellows or collapsible bulb. There are two figures. Fig. 1 is a 
view of a motor car having the device applied. The hands or like 
signalling devices 1, which are arranged in any suitable position on 
the car, normally hang down vertically out of sight; but, when 
actuated, they project Jaterally from the car to the right or left to 
signal as desired. The hands may be actuated by right or left 
pedals 2, conveniently situated to be depressed by the chaujfeur’s 
feet, and thus to compress an elastic bulb, bellows, or other pneu- 
matic device, so as to operate the corresponding signal 1 The 
hand 1 may consist of a collapsible rubber glove, attached by 
rubber tubing, and, when operated by hand, connected to a bulb 
4. It is not necessary that the entire glove should be inflated by 
compression of the bulb 4. At the junction of the tubing and the 
glove 1 there may be provided a short portion of very thin and 
elastic tubing that is inserted within the glove, and that upon 
inflation straightens out and becomes rigid so as to operate the 
glove.— March 13th, 1907. 


15,575. July 10th, 1906.—IMPROVEMENTS RELATING TO UNIVERSAL 
Joints, Joseph Wilson, 39, Widdrington-road, Coventry, and 
Christopher J. Hill, Styvechale Lodge, Coventry. 

This invention relates to universal joints, aud bas for its object 
to provide simple means for taking up the wearin such joints, and 
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facilitating the lubrication thereof. The universal joint, to which 
this invention is applicable, is provided with cross pins engaging 
jaws on the shafts. These cross pins are in the same plane and 
together form a cross. The sides of the arms of the cross are 
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parallel, and engage similar holes in the jaws of the shafis. Ther 
are two figures. Fig, 1 isa longitudinal. section of one form of 











universal joint. Fig. 2 is an elevation of the cross or star of the 
joint. The essential feature of the joint is a cross A, two opposite 
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arms of which engage jaws B, carried by one of the shafts C, whilst 
the other arms engage similar jaws D on the other shaft E. The 

: extreme ends A! of the cross are conical, and these e caps F 
screwing into the jaws B and D. By rotating suitable heads F! 
formed upon these caps, any clearance between the conical faces 
can be taken up, and defects due to wear obviated. This inven- 
tion provides a simple method of lubricating the bearings of the 
joints, as by filling the caps F with suitable lubricant, such as 
grease. This is forced into the boring G down the arms, and finds 
its way through holes such as H on to the bearing surfaces. The 
caps F F! constitute therefore grease cups, as well as means of 
adjustment—March 13th, 1907. 


ELECTRICAL APPARATUS. 


6006. March 12th, 1906.—IMPROVEMENTS IN AND RELATING TO 
Exgcrric SwitcHes, The British Thomson-Houston Company, 
Limited, 83, Upper Thames-street, London, E.C.—A commu- 
nication from the General Electric Company, of Schenectady, 
Schenectady, State of New York, U.S A. 

This invention relates to the construction of power-operated 
switches or contactors. such as are employed in systems of motor 
control, wherein the motor controller is comp of a number of 
separately actuated switches. or tactors, the actuating electro- 
magnets of which are controlled by a master controller. . It has 
long been customary to construct the movable member of such 
switches of heavy castings connected — by springs for the 
purpose of permitting the contact tips to be brought into engage- 
ment with a sliding motion and to be held together with spring 
pressure. This involves complicated and expensive construction. 
There are two figures. Fig, 2 shows in cross section a portion of 
the contactor in the cl position. 1 is an electro-magnet suit- 
ably supported in a frame 2 and having a plunger 3. A contact 
tip 4 is supported in the usual way u’ on a slab of insulation 2¢ at 
one side of the electro-magnet ; 5 is the movable member or arm 
of the contactor and comprises a resilient strip of metal 6 pro- 
vided atone end with an eye or sleeve 7, through which passes a 
bolt or shaft 8, thereby forming a pivotal support for one end of 
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the arm. The contact tip 9 is carried upon the free end of the 
member 6, this tp being adapted to co-operate in the usual way 
with the tip 4. @ arm 5 passes nhes: 3s jaw 10 in the lower 
end of the ropa ad and rests upon a roller 11 mounted upon a 
short shgft 12 secured to the members of the jaw. The tip 9 is 
connected to the terminal 13 by means of a group of flexible strips 
of copper 14, these strips being secured at one end to the tip, 
forming a loop about the pivotal connection of the arm and having 
their other end secured to the terminal by means of screws 15. 
In this way the currentis carried from the tip to the terminal inde- 
pendently of the contact arm or its pivot, and the material and 
hots eto of the contact arm may be selected soas to make it as 
ight as possible. The parts are so arranged that in closing the 
contactor the tips 4 and 9 first engage at their extreme outer 
ends, the tip 9 then wiping across the tip 4 and rocking upon it until 
finally contact is made at the inner ends or heels of the tips and 
the outer ends are out of engagement with each other. In open- 
ing, the wiping and rocking action is reversed, so that the circuit 
is interrupted at the cuter ends of the tips. Thus the burning of 
the tips and the consequent roughening due to arcing all take 
place at their outer ends, while the inner portions, at which the 
circuit is maintained when the switch is dou, remains smooth 
and clean.— March 13th, 1907. 


WORM GEARING. 


5361. March 5th, 1906.—IweROVEMENTS IN WorRM GEARING FOR 
THE TRANSMISSION OF PowER, Arthur T. Collier, Gonvena, 
Blenheim-road, St. Albans, Herts. 

In this invention, the teeth of the worm wheel are formed by 
balls mounted so as to turn freely in all directions in suitably- 
shaped sockets in the worm wheel, and a guard or guide is 
arranged concentrically with the wheel for retaining the ballsin 
their sockets when they are not in engagement with the recesses in 
the worm. There are four figures. Fig. 1 is a side elevation ; ais 




















a frame which nal pt with bearings } } to receive the worm- 
a 


wheel shaft c, with bearings dd to receive the worm shaft «. 
The worm whee] f has a cylindrical periphery in which hemi- 
spherical recesses gg are exrepged at short equal distances apart, 
these recesses receiving steel balls hh, which can turn freely 
therein. ~The balls 4/ are held in position in their recesses b’ 
means of an annular guard or guide) and by the worm &, whic 
aaa complete the circumference of the wheel f.—March 13th, 
Z 


MISCELLANEOUS. 


6635 March 20th, 1906 —AN ImprRovED Devicz FoR MEASURING 
FLUID PREssURES, William J. Bulgin, 60, Grange-road, 
Ashton-on Mersey, and Cecil H. Lander, B.Sc., Victoria Uni- 
versity, Manchester. 

This invention relates to an improved device for facilitating the 





measuring of fluid pressure or variation in pressure, and is of that 
class of instrument in which a hollow or solid float, composed en- 
tirely or partly of iron, is arranged to float on or near the surface 
of the water, mercury, or other liquid, and to thereby control the 
position of a magnet which is arranged to follow the float, and 
which carries an indicating device. There are ten figures. Fig. 1 
is an elevation of a complete gauge. The two arms A of the 
U-tube are preferably made of glass, and connected together at 
the lower end with metal cups a. These cups communicate with 
one another, and are fitted with the screw cap a! for the removal 
of the float and for cleaning purposes. The pipe a? connects the 
lower part of the gauge with the tee branch a° outside the case, 
and the upper arm is fitted with the funnel a and stop cock a® and 
a stop adi and spout a for filling and emptying the gauge with 
the operating liquid. At the upper end of the U-tube are aiso 
fitted two metal cups a’ connecting with the branch pipe a. The 
latter is provided with three stop cocks a® and the two connecting 
branches a!°, Within one branch of the U-tube is placed the 
float B, provided with portion } susceptible to magnetism. Out- 
side the tube is pivoted the magnetic needle C, of horseshoe or any 
convenient shape, which is fitted with an index ¢ and a balance 
weight cl. The carrier D is provided with an arm d fitted with 
needle points, on which the needle C swings, and an extension or 
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Fig. 1. 


arm d? carrying a scale d*, over which the index c moves. The 
handle <* enables the carrier D, magnetic needle C, index c, and 
scale d? to be raised or lowered at will. The carrier D is fitted 
with the slides d> moving on guides eof the base-plate E. The 


base plate is provided with an extension having an arm peg | 


the level to which the gauge is set. A screw fixes the carrier 
in relation to the base plate E, and the thumbscrew e* raises or 
lowers the base plate E in relation to the case F, The spring < 
presses on a washer fixed to the case, and keeps the base plate E 
pressed down as far as the screw ¢* will allow it. The extensions 
slide on the guides /! fixed to the case, and a flat spring ensures a 
steady movement of the base plate in relation to the case when 
moved by the screw e+. To operate the gauge, the handle ¢‘ is 
set at zero, and the stop cocks a° and a® are opened, and water, 
oil, or other liquid is poured into the funnel a‘ until the approxi- 
mate working level is reached, when the mg | cock a is closed. A 
few turns of the screw e4 will, by raising or —- the magnetic 
needle in relation to the magnetic portion of the float, cause the 
index to come to zero on the scale d*. The branches are then 
connected to the pressure and vacuum (+ or —) pipes. coming 
from the flue or duct, and the required reading made.—March 
13th, 1907. 


14,167. June 20th, 1906.—IMPROVEMENTS IN AND RELATING TO 
EXCAVATING MACHINERY AND THE LIKE, Samuel Lloyd, of 
Lloyd’s Ironstone Company, Limited, Princes Chambers, 
Corporation-street, Birmingham, and Alfred R, Grossmith, of 
the same company, Corby, near Kettering. 

This invention aed to an improved appliance for the excava- 
tion and removal of materials, such, for instance, as is required 
in the removal of earth in mines, railway and canal cuttings, docks 
and harbours, and for excavating purposes generally, and has for 
its object a means whereby these materials may be removed and 
loaded in a much quicker and more convenient manner than has 
hitherto been the case. There are four figures. Fig. 1 is a sec- 
tional elevation of the apparatus ; 1 is the circular girder or frame 
carried on four trucks 2, which may be supported by wheels on 
rails. On the frame 1 is a rail path 3, travelling on which is a 
carriage 4, with vertical and horizontal rollers, supporting the jib 5 
carrying the excavator arm 6, which is provided with a series of 
ordinary excavating buckets 7 passing over pulleys 8 ; 9 is a tower 











erected on the girder 1, and carrying on brackets 11 and rollers 12 
two revolving annular platforms 13 14. At the top of the tower is 
a turntable 15, turning on horizontal and vertical rollers, and con- 
nected by stays 16 to the jib 5; 17 is an engine, with furnace and 
boiler 18, driving by the shaft 19 and bevel gear 20 the central 
vertical shaft 21, which passes up to the turntable 15, and drives by 
bevel gear 22 the horizontal shaft 23, which actuates by a chain 24 
the upper pulley 8 driving the excavating buckets, e shaft 23 
also drives another shaft 25, to which can be clutched the drum 26 
for raising the excavator arm 6. The platforms 13 and 14 may be 
rotated, but are shown as driven by ropes passing round rings 27 
and guide pulleys 28 on the platforms and drums 29 carried by the 
tower, and provided with teeth gearing with pinions 30 on the 
vertical shaft 21. As the material is emptied from the excavator 
buckets, it falls by a shoot 31 on to the pre 18, which may be 





perforated to screen the material, and thence to the lower plat- 
form 14, The unscreened and screened materials are scraped from 
the platforms by ploughs, which may be adjusted to discharge the 
material at any point desired, say, over shoots delivering into 
trucks or on to conveyors. In order to slew the jib, a rope drum 
35 is ee at the foot of the jib, having on it a ro passing 
round guide pulleys 37 on the carriage 4, and all round the frame } 

This drum may be actuated by a shaft 38, which can be clutched 
to the upper pulley 8. When it is yeuatend to move the whole 
machine, the engine 39 may be employed to drive the bevel wheel 
40 loose on the shaft 21, and gearing with bevel wheels on radial 
shafts driving through bevel gear, the vertical shafts passing down 
through the pivots of the bogies.—March 13th, 1907. 








CATALOGUES. 


MIDGLEY AND SutcLirre, West End Tool Works, Bradford. — 
Radial drilling machines. 

SMART AND Brown, Erith, Kent.—A wall card issued by this 
firm gives particulars of Smart’s milling and wheel-cutting attach- 
ment for lathes. 

R, Waycoop AND Co., Limited, Falmouth-road, Great Dover. 
street, London.—Section 4, part 1, eighth edition, catalogue of 
hand-power lifts and hoisting machinery. 

D. RAMSAY SMITH AND Co., Cheyne Walk Works, Chelsea, —4 
pamphlet on screw propellers sent us is an interesting and _practi- 
— written little book. Seven distinct types of propellers are 
made by this firm. 

JOHNSON AND PHILLIPS, Limited, Charlton.—Price list S: Main 
switches. These are made in standard sizes up to 3000 ampires 
and are of the slow break type below 200 volts. Above this 
voltage an auxiliary quick break attachment is fitted. 


JOHNSON AND PHILLIPs, Limited, Victoria Works, Charlton, 
Kent.—A pamphlet on oil-cooled transformers for single and three- 
phase currents contains a description of these machines, which are 
made in sizes from 1 to 300 kilowatts, and for voltages to 10,000 
and upwards, 


Royce, Limited, Trafford Park, Manchester.—A circular sent 
us by this firm illustrates and gives details in connection with 
the working of an installation of jib cranes and capstans installed 
by Messrs. Royce on the premises of the Hull and Barnsley Rail- 
way Company at Hull. 

SNowpon, Sons and Co., Limited, Balfour House, Finsbury- 
pavement, London, E.C.—The Snowdon luminous indicator is 
made in several patterns for use in steamships, hotels, offices, and 
private houses. It has no moving parts, and has the great 
advantage for shipboard use that it is not influenced by the 
pitching and rolling of the vessel. 


THOMAS ROBINSON AND Son, Limited, Railway Works, Roch- 
dale.—Catalogue Series 8, Section II. This section contains 

ticulars and illustrations of standard types of vertical log 
rames, horizontal saw frames, log band saws, rack-feed circular 
saws, log cross-cut saws, and lifting appliances for logs. The 
book is produced in irreproachable style. 

ERNEST Scott AND MountaIN, Limited, Newcastle-on-Tyne.—A 
new catalogue of electric pumping machinery sent us by this firm 
contains, in addition to the advertising matter, many tables at the 
end of the book of value to mining engineers. On pages 16-19 is 
given an illustrated description of an electrically operated sinking 
ages with a special water-cooled motor. Copies of the book can 

had on application. 

ALFRED HERBERT, Limited. Coventry.—Catalogue, Section ‘‘ A,’ 
Part VI., 1907, first edition. Milling cutters and milling tools. 
Particulars of milling cutters and milling tools shown in this 
sectional catalogue are taken from the last part of section ‘‘ A” of 
the complete catalogue, which illustrates not only milling cutters, 
but also the whole line of milling machines, both vertical and 
horiz ntal, manufactured by this firm. 


Tancygs Limirep, Cornwall Works, Birmingham.—Price list 
No. 79 deals with special steam pumps with vertical boilers. The 
combinations of pumps and boilers described in this list are 
suitable for duties where the total height of lift is only moderate, 
requiring a boiler of small power ; a large number of these pumps 
and boilers have been supplied for delivering water into the feed- 
ing tanks on the railways in India and other countries, 


Siemens BrotHers Dynamo Works, Limited, York-street, 
Westminster.—Illustrated circulars Y.M. 108a, Y.M. 115, Y.M. 
116, Y.M.117, YM. 118, Y.M. 119, Y.M. 120. These deal 
respectively with electric control for steering gear, electrically 
operated slipway at Dublin, belt-driven automatic starter, auto- 
matic starter with auxiliary motor and step-by-step spark 
extinguisher, tripping switches for use with the above starters, 
and electricity in paper mills, 

BRITISH INSULATED AND HELSBY CABLES, Limited, Prescot, 
Lancashire.— Pamphlet P. 25 contains a lengthy illustrated descrip- 
tion of the Prescot pillar. In this pillar the actual feeders and 
distributing cables are brought direct to the fuse terminals on the 
face of the panels, effectively sealed in ition, and isolated from 
allthe remaining cables in the pillar. Each set, positive, negative, 
and neutral, forms a complete and separate unit, and it can be 
removed as a separate unit without in any way disturbing the rest 
of the connections. Pamphlet P. 26, by the same firm, describes 
the Prescot cable grips for ‘ drawing in” cables. 


ATLAS ENGINEERING COMPANY, Levenshulme, Manchester.— 
Catalogue of composite road wheels for all kinds of vehicles. In 
the ‘‘ Herculean” wheel the body of the wheel isa steel casting, 
the spokes being tubular, and the rim is of channel form, into 
which are fixed wood felloes hooped with a steel tire. The flanges of 
the channel rim partially envelope and retain the felloes in position. 
The hub is bushed with bronze. The ‘‘Samsonian” road wheel 
has the outer part of cast steel, the hub being a separate casting, 
round which is fitted the composite centre. The outside of the 
hub and the inside of the wheel casting are tapered, so that, after 
tightening up the security bolts, the composite centre is made a 
perfect fit. 


W. H. Battey anp Co., Limited, Salford, Manchester.— 
Pamphlet No. 307 is devoted to Bailey’s ‘‘ Rolvalve” express 
pump, which is fitted with the Gutermuth valves. We have 
also received circulars relating to Bailey’s Whitmore’s patent 
sight-feed, tell-tale lubricator and filter, suitable <for forced 
lubrication systems for steam turbines, motors, &c., and Bailey's 
patent bell-tolling machine for lighthouses, piers, lightships, 
docks, &c. This machine is actuated by weight, and will 
commence to toll the bell as soon as the lever is released by the 
starting cord, All the wheels are of the best gun-metal, engine 
cut, and highly polished and lacquered. The movement is 
mounted on strong cast iron bed and legs. 


INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS COM- 
PANY, Limited, Silvertown, London, E.—Boddam’s patent electri- 
cally driven hydraulic lift forms the subject of this patmphlet. 
The drive consists of a screw driving a nut which works along a 
_. The nut is attached to the piston of the hydraulic cylinder 

irectly connected to and driving the piston of the lift cylinder. 
The'screw is rotated in a thrust block, and connected to the motor 
shaft which supplies the motive power. The screw works within, 
and the nut is secured to the piston-rod, the screw working in a 
bath of oil. The control is hydraulic. The stop is quick and 
without shock ; gradual acceleration is always obtained at starting. 
The valve, which is inte between the two cylinders, is 
mechanically interlocked with the switch operating the motor. 
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THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. IV.* 


Iv our issue of November 16th last we brought our 
ew of the evidence given before the Royal Com- 
mission down to the 81st July, 1906. The Commissioners 
sat again on the Ist August to receive evidence con- 
cerning English canals, and between that date and the 
30th October devoted ten days to the consideration of Irish 
evidence in Dublin and Belfast. Three sittings in Lon- 
don in November were also devoted to Ireland, as well as 
two days in February. The remaining sittings now 
being held will extend to Whitsuntide and will be devoted 
to English evidence, after which further consideration 
will be given to Scotch waterways. ; ; 

Among the written statements put in by witnesses 
whose evidence we have already referred to, and included in 
the appendices to Volume I., are several which are of con- 
siderable interest. Sir Herbert Jekyll, of the Board of 
Trade, submitted statistics of canals and theirtraffic. The 
following table summarises his statistics of the indepen- 
dent and railway-owned canals and navigations in the 
United Kingdom :— 


revi 


[NDEPENDEN? (not belonging to railway companies). 


Miles. Chains. Miles. Chains. 
England and Wales -. ote 79 
Sootlonll: hes! ao)" -anais es 69 40 
Frolanl<.5cos) vee cages 490 43 
Total 2763 2 2763 2 


RAILWAY-OWNED. 
England and Wales 


Fane. § cos aed treks aes 1 30 
Great Central ... ... ... 104 47 
Great Northern rey 80 12 
G.N. & G.E. Joint Committee 10 63 
Great Western ... ... ... 213 7 
Lanes and Yorks at oes 15 60 
1, & eWeek kn ee 38 
Midland Bias pirat splash W haee 47 23 
North-Eastern onan hee 59 60 
North Staffordshire ... ... 119 3 
Shropshire Union Ry. and 200 67 
Canal Co. 
South-Eastern - Ae 4 0 
West London Extension ... 0 32 


Total England and Wales 959 14} 


Secotland— 
CONAN aden sue xe 52 8 
North British ... ...... 3l 53 
Total Scotland... ... ... 83 61 
lreland— 
Midland Great Western ... 95 69 
Total ... 1138 644 1138 64} 
Grand total 3901 664 


Sir Herbert adds a statement to the statistics of traffic 
which is important in considering the figures of tonnage 
hauled by the various canals. He points out that when 
traffic passes over more than one canal, each company 
would include the traffic in its return of tonnage, and 
thus in the figures supplied to the Board of Trade the totals 
include amounts reckoned twice or more times over. 
Thus, out of a total of over 89 millions of tons of 
traffic included for one year, onlv 15 millions were local 
traffic loaded and discharged on one canal, and accord- 
ingly free from the possibility of duplication. 

Mr. Saner supplied nine very valuable statements 
amplifying his evidence, which should be studied by those 
who are interested in this subject. He gives particulars 
of the costs and dimensions of the standard barges and 
steam tugs carrying freight which he proposes in his 
scheme. The standard barge would be 110ft. by 21ft. 6in. 
by 6ft. 6in. draft and 7ft. moulded depth, carrying 350 tons 
deadweight. Its tare would be 65 tons, and the cost £1750. 
The steam barge or tug would have similar dimensions, 
and engines of 175 horse-power. The tare weight, includ 
ing engines and coal for 200 miles run, would be 107 tons, 
and the cargo capacity 250tons. Such a craft would cost, 
he thinks, £3300, and have a speed of five miles per hour 
on a canal. 

The following are his estimates of cost of constructing 
the four main waterways from the Midlands to the coast, 
and the cross canal from Hull to Liverpool :— 

Birmingham to Hull— 
20 miles available £ 





86 miles improvement at £15,000 ... 1,299, 
18 mile: ~econstruction at £30,000 ... 1,440,000 
, 2,730,000 
Birmingham to London— 
12 miles availble 
94 miles improvement at £15,000 ... 1,410,000 
32 miles reconstruction at £30,000 ... 960,000 
oe 2,370,000 
Birmingham to Bristol (including length to Wolver- 
hampton)*— 
65 miles availabie 
12 miles improvement at £15,000 180,000 


50 miles reconstruction at £30,000 ... 1,500,000 


1,680,000 
Birmingham to Liverpool (including length to Wolver- 
hampton)*— 
35 miles available 
40 miles improvement at £15,000 ... 600,000 
54 miles reconstruction at £30,000 ... 1,620,000 


2,220,000 





Hull to Liverpool— 
107 miles available 
21 miles improvement at £15.000 ... 315,000 
33 miles reconstruction at £30,000 ... 990.000 





1,305, 

LS A length of 20 miles is common to Birmingham-Hull and 
mingham-Liverpool routes, and to that extent the above 
estimates are in excess. 


We have referred to Mr. Saner’s proposals in a previous 
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issue.* In the main all witnesses who have been 
examined on the subject agree as to the desirability of 
improving the four principal canal arteries from Birming- 
ham to the coast, differing only in the extent and magni- 
tude of the improvement. Mr. Saner’s proposals 
represent about the maximum demanded, the majority of 
witnesses being content with such improvement as would 
provide for the accommodation of 100-ton barges on these 
waterways. 

Another statement put in by Mr. Saner deals with the 
cost of the Anderton lift, and gives estimates for similar 
structures if built at the present time. 

The Anderton lift could be reproduced, he thinks, in a 
situation where the foundations are good and land cheap 
for £30,000. An equilibrium lift of the same capacity as 
the Anderton would cost £25,000. “In August, 1904,” 
he says, “I reported to the Weaver Trustees that . . . 
a lift having a trough about 210ft. long, 22ft. wide, and 
6}{t. depth, carrying about 1000 tons of water, or four 
times the capacity of Anderton, could be built in steel for 
about £63,000—exclusive of any abnormal length of 
aqueduct. Such a lift would take the place of 
three ordinary locks of the same capacity, costing about 
£30,000 each, or £90,000 in all, and the cost of mainten- 
ance would be about £600 per annum, working for 
24 hours, exclusive of repairs, which should not be more 
than about £150 per annum taken over a series of years. 
The cost of maintaining the locks would be less, and 
repair about the same.” 

A mass of interesting statistics and statements con- 
cerning Belgian canals and the expenditure—State and 
Municipal—thereon has been supplied by Sir Cecil 
Hertslet, and is printed in the appendix to Volume I. of 
the evidence. 


IRISH CANALS. 


Volume II. of the “Minutes of Evidence” of the 
Commission will be devoted to Irish canals, as to which 
no less than seventy-three witnesses have already been 
examined. Part of the evidence of Mr. Stevenson, one of 
the Commiesioners of Public Works in Ireland, was taken 
at the first public sitting of the Commissioners, and we 
have already briefly referred to this in a previous article.+ 

In reading the evidence already published, one cannot 
but be struck by the marked difference, both in the con- 
dition of canal navigation in England and Ireland and 
the matter and manner of the evidence given by the 
Irish witnesses as compared with that put forward in this 
country. If we except the evidence offered by the official 
witnesses, and, to a certain extent, the statements of the 
officers of the principal Irish canals, the balance of the 
evidence tendered in Ireland may be described generally 
as irresponsible. Many of the traders, farmers, repre- 
sentatives of local authorities, and others who appeared 
before the Commission, did not hesitate to put forward 
schemes of all sorts and sizes, which, on examination, 
proved to be impracticable and ill-considered. Rash and 
incorrect statements were not uncommon, and some wit- 
nesses suffered severely in cross-examination by members 
of the Commission. There is no doubt that the character 
of much of the evidence tendered in Ireland must have 
the effect of detracting from the value of the whole. 

The statements of Sir Horace Plunkett, Vice-president 
of the Department of Agriculture and Technica! Instruc- 
tion in Ireland, Mr. Stevenson, and others are most 
valuable, and we are not referring to them in our general 
criticism. The general tenour of what we may describe 
as the irresponsible evidence was to the effect that all 
the canals in Ireland should be bought up by the State— 
out of funds provided by the Imperial Exchequer— 
reconstructed generally, and handed over to an Irish 
authority of some sort, elective or otherwise. In some 
cases it was demanded that al] canals should hence- 
forth be toll-free. In reply to questions as to whether 
localities were prepared to bear part, at any rate, of the 
expense of purchase and improvement, nearly all the 
witnesses expressed the opinion that no local contri- 
bution would be forthcoming, although many were san- 
guine of immense increase in trade and remunerative 
return. A favourite argument adduced in support of 
the request for purchase out of Imperial funds was that 
Ireland is taxed to the extent of two to three millions 
annually in excess of what is just, and that purchase out 
of Imperial funds would be a means of paying back a 
portion of this extra taxation. 

Dealing first of all with the general evidence, we shall 
afterwards summarise the main points brought forward 
in connection with particular navigations. The principal 
Trish canals and inland navigations are the following :— 





Gremd: Gamat). ..8 3. si. tae Re Sas Ge eee 
Royal Canal (Midland Great Western Railway 

Compaiuy of Ireland) ead Sheba eee oe nv: 
PO, EE eee a 
La UO a ee Peay ee |e 
ee Oe a ee a ee ee 
REPUMPTUUIRGIORE 505. oes.) sen vent ede ave). sae Ege 
OC sc a ee Be ee aS 
| ee ee mae «Sie 
Strabane Canal... a 


Up to the year 1800, £857,382 had been furnished by the 
Government for canal purposes by way of grants. 
Between 1831 and 1882 the sum of £4,722,211 was 
expended in Ireland on canal works, more than half of 
which came from public sources. The Irish Board of 
Public Works has an active control in certain Irish 
navigations, but possesses no general interest in the 
canals of the country. The Board of Trade exercises 
similar powers in reference to Irish canals to those 
possessed over English waterways. 

Mr. Stevenson stated that some of the canals are doing 
a considerable amount of work, but, generally speaking, 
the results have not been good. The opinion of the 
Board of Works is that there is not much advantage to 
be obtained from. canal extension in Ireland, whereas 
there might be advantage in re-arranging works, so as to 
enable different navigations to be worked as one, in 
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bringing about uniformity of gauge, and in reducing the 
number of managing or controlling bodies. The returns 
from the existing canals are so small that it would be 
unlikely that money could be found for improvement by 
private enterprise. 

Mr. W. Field, M.P. for the St. Patrick’s division of 
Dublin, gave evidence on behalf of the Irish Industrial 
Development Association, and urged upon the Com- 
mission the desirability of the nationalisation of both 
canals and railways. 

Sir H. C. Plunkett, K.C.V.O., described the powers 
possessed by his department as regards transit facilities. 
In reference to complaints lodged from time to time as 
to canals and railways, he expressed the opinion that in 
the great majority of cases the carrying companies had 
kept within their powers. Placing the means of transfer 
in Ireland in order of importance, he put railways first, 
roads second, canals and rivers third, and coastwise 
shipping last. The canals are limited in their functions 
in reference to agricultural produce; perishable goods 
could not be carried by them, and “unless canal boats 
were constructed like the Ark,” they were unsuitable for 
live stock. He had hopes of the development of the 
peat industry which would produce another commodity 
suitable for canal transport. At present peat moss litter 
is produced in few localities, and only on a limited scale. 
One of the principal agricultural products carried by 
canal is malt, practically the whole of the Irish malt used 
by Guinness’s brewery being carried over the Grand 
Canal. The railroads to a large extent traverse the same 
lines as those followed by the canals, and are, of course, in 
competition with them to a great extent. He had great 
hopes of the development of motor traffic on roads as a 
means of dealing with agricultural produce of a perish- 
able nature. At present only a very limited proportion 
of the whole traffic on Irish canals—about 700,000 
tons annually—is agricultural produce, and that chiefly 
malt. The traffic on the Grand Canal appears to be 
mainly malt in one direction and stout inthe other. The 
Grand Canal is the most important, and possesses the 
greatest possibilities. It might be improved with advan- 
tage. The Royal Canal is of less importance, and the 
district it serves is sparsely populated in comparison with 
the Grand Canal country, and is chiefly grazing land. 
Still it should, he thought, be maintained and developed. 
The Royal Canal is the only one in Ireland owned by a 
railway company. The Ulster Canal passes through an 
important and prosperous agricultural country, and forms 
a link in an important chain, but above Clones it is 
derelict. He did not think that money could be usefully 
expended at the present time in opening up a waterway 
between Belfast and Limerick, which had been suggested 
by many witnesses. 

Taking the canals of Ireland as a whole, it was evident 
that they are not properly dredged, nor are the connec- 
tions which might be realised on them fully developed. 
If the canals are to be controlled, it seems to be import- 
ant that they should pass into the hands of a central 
public authority, which would be responsible for their 
upkeep and improvement, and direct the canal policy of 
the country as regards tolls and freights. It looked as if 
the State had either put into canals too much or too 
little money. He did not advocate that a State board 
should act as carriers except in certain special cases. He 
did not think that much would be forthcoming. locally 
towards the financing of canals, but he thought that the 
maintenance of towing paths might be left to local 
authorities. The tolls would prohably be entirely 
absorbed by maintenance charges. Sir Horace considered 
it would be a gross hardship on the railway companies if 
tolls were abolished and free canals run in competition 
with them. Referring again to the relative importance 
of road and canal traftic, he would not like to see money 
granted by the Government for canal purposes if any 
other means of transit such as roads and motor facilities 
were thereby prejudiced ; there was a strong objection to 
what he described as “feeding the dog off his own tail.” 
If there was money to spare for general purposes of Irish 
development, he would like to see canal . transit 
improved, but he did not give a very high place to it 
as a matter of immediate practical importance. The two 
most important objects to be attended to in the event of 
money being available were the Grand Canal, with the 
locks and the transit through to Limerick, and the Logan 
Canal. As to the question of financial returns, the wit- 
ness expressed the opinion that there would be no 
immediate return on the outlay, but that, ultimately, h 
hoped such expenditure might prove remunerative. H 
considered that, given the necessary funds, the Depart 
ment of Agriculture was quite competent to carry out th 
improvement of the waterways. 

Among other things suggested by Mr. James Barton, 
M. Inst. C.E., in his general evidence, was an interesting 
suggestion that the Irish Board of Works might do a 
useful service by purchasing dredgers and lending them 
to certain navigation authorities at a moderate rental. 
In many cases, however, the borrowers might not be in 
& position to pay more than a nominal charge. He 
Gakeua that it was to the interest of the country to main- 
tain the waterways generally for the purpose of keeping 
down railway rates in competition. As to control, he 
advocated a Central Irish Authority responsible for 
the direction of canal policy and the maintenance of 
efficiency, but leaving a good deal of the management to 
local control. 

Mr. Marcus Goodbody, the president of the Dublin 
Chamber of Commerce, put before the Commission the 
views of the Chamber, which, in comparison with the 
demands of many of the other Irish local authorities and 
commercial organisations, are of a moderate character. 
Dublin is directly interested in both the Grand and Royal 
canals. The Chamber did not regard either of these 
navigations as efficient, or operated in such'a manner as 
to be in faircompetition with the railway interests. He 
considered that the Irish canals should be taken over by 
the Government, put into proper order, and opened for 
traffic by carrying companies and other traders. The 
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State should not undertake carrying, but such tolls should ‘its upperend. The ———— change was in the abandon- | having a masonry core wall. The total length is 159 
be charged as would pay interest on the amount laid out | ment of the earth embankn:ent and the extension of the | The maximum height above the surface is 109ft in ~ 
by the Government, and provide a sinking fund. There | masonry dam to a length of 1025ft., leaving only 148ft. | masonry portion and 102ft. in the earth portions : 
was no doubt in his mind that if such a course were | of embankment at the south end, where the height does embankments are 30ft. wide on top, a 
adopted the Government would have to make good year | not exceed 26ft. | to 1. 
by year by free grants the deficit until the canals became |_ A special feature of interest in connection with the, In 1901, the foundation of the masonry 
self-supporting. The management should be in the hands design of large dams is the proposed combination of | completed to the level of the ground, and the mason 
of an exclusively Government department, not an elected | masonry and earth in a structure of such size and im- | core wall had been almost completed. In the sprin p/ 
body. The Chamber of Commerce considered that it that year the core wall de 
would be unfair to railway interests to make the canals veloped cracks in five places, 
toll free. within a length of 100it. The 

Sir Alexander Binnie—the chairman of the Vice-Regal | chief engineer, Mr. W, R 
Commission on Arterial Drainage in Ireland—referring | Hill, who had been appointed 
to the general question of canal navigation, said that in | the preceding year, took this 
his opinion no large outlay on canal navigation would | to indicate that some serious 
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dam had been 


gg commercially profitable. He agreed generally with 
ir Horace Plunkett, that the means of transport in 
Ireland needed improvement; but he thought railways 
and roads are the channels along which produce will be 
carried in the future. He had hopes of the successful 


development of motor traffic, if the necessary improve- | 


ments in the roads were carried out. The Royal and Grand | 
Canals are the only two which show any signs of future | 
commercial prosperity, and he could see no prospect of | 
commercial return for investments in Irish canals. State 
help for canals must react in a detrimental manner on 
railways, and there was no room for both means of commu- | 
nication in Ireland, as there was in other countries. Sir | 
Alexander’s evidence was undoubtedly of a pessimistic 
nature, and gave very little hope for the future of canals 
in Ireland. The gist of it may be summed up in a ques- 
tion put to him by Mr. Crossley and its answer: “ You 
will excuse me when I say that I think the general 
trend of your evidence was to show that in your opinion 
canals might as well die cut?” Sir Alexander’s reply 
was, “ That is the case.” 

A number of witnesses were called as representatives 
of County Councils, Corporations, and Chambers of Com- 
merce. The evidence of these gentlemen showed a good 
deal of divergence on the question. of control and pro- 
spects of developing canal traffic. Briefly summarised, 
the views of some of the local authorities are stated in 
the following table : 


Summary of Recommendations ma 


Improvements con- 


Witness. sidered necessary. 


Authority. 


disturbance had taken place, 





and afterinvestigation he con. 
cluded that the work could 
not safely be proceeded with 
on the original plans. In 





IX 


Selected earth, 
well rammed 


“The Engineer” 


Fig. 2—CROSS SECTION OF EMBANKMENT 


portance. The masonry portion was to be of massive 
rubble stonework, faced on both sides, above the level of 
the ground, with cut stone in regular courses. The 
maximum height was to be 297ft. above the foundation, 
which at that point would be 130ft. below the bed of the 
river. The maximum width at the base would be 206ft. 


| At the junction with the core wall of the earth embank- 


de by Irish Local Authorities, 


Species of control 


Ss RMELRE Y Financial recommendations. 





King’s Co. C.C. ...| H. Egan ... 
waterways. Grand Ca 
to be deepened. 


King’s Co. C.C. ... ...| M. P. O’Brien... 


Roscommon C.C.... ...| J. P. Macguire 
Tipperary C.C. (South; Dr. O’Ryan ... 
Riding) 


Tipperary C.C. (South| J. E. Grubb .. 
Riding) 


Tipperary C.C. (North | H. Delaney 


iding) nection between 
Grand Canal 
Shannon 


..| J. B. Gunning-| 


Tyrone C.C. ... 
Moore 


| 
Fermanagh C.C. (also | Earl of Erne ..., Completion of 
Enniskillen U.D.C.) | 
canals and Shannon 
.. Improvement of 
Canal 
... Improvement of 
Canal 


Monaghan C.C. (also! John Smith 
U.D.C. of Clones) 


Portadown U.D.C. .. | Wm. Clow 


Strabane U.D.C.... 
Feeley anal 


Clonmel Corporation ...| J. P. Morrissey | 


Belfast ChamberofCom-| Dr. Knox, R. B.| Completion of a canal navi- 
gation route between Bel- 
fast and the Shannon. 
Improvement and en- 
largement of some exist-, 


Fair, F. L 


Heyn 


merce 


ing navigations 
Londonderry Chamber) R. Smyth... 
of Commerce 
Limerick Chamber of; A. W. Shaw 
Commerce 


Canal 


Drogheda Development | G. de B. Ball .... Improvement of 


Association 


Unnecessary to construct 
new or enlarge existing 


.. Improvements in the con- 
the 
and the 


links be- 
tween North of Ireland 


Ulster 
Ulster 


...| J. Toner, T. B.| Improvement of Strabane 


| Improvement of Strabane 


Boyne 
Navigation, and connec- 
| tion with river Shannon 


| <— 
No local taxation 


State control, with dele- 
gated local authority | 
nal 


Existing canals not in a position 


Direct Goverament admini-| 
| to bear increased charges. 


stration 

State control ... ... ... 

Irish Representative Body| 

tocontrol the whole of the} maintaining tow paths. 

canals | other local contributions. 

State control | Local taxation impracticable. Im- 
provements should be a State 
charge 


The County Council would aid in 
No 


State control 


.| There will never be any sub- 
stantial profit from expendi- 
ture on improvements. Small 
contributions might be raised 
by local taxation 

...| Expenditure to be out of State 
| funds. 


Local Government 


Government control ... 


Amalgamation of State con- 
trol 

Local management, with 
some degree of State con-| 
trol of policy | 

Local control or State con 
trol | 

State control with local ad-| 
visory board | 

Some form of local manags-; 
ment, with Government| 
control 


State grants in aid, with contribu- 
tions from counties 


Grants in aid 


No prospect of early return on 
expenditure. 
trioutions to sinall extent 


Government control. No hope of local contributions 
Canals should be toll free and 


Central authority elected 
maintained by State 


by County Councils or a 
Government department 
Amalgamation. Local ad- 
ministration with a board 
of control consisting of 
one representative from 
each province 


State contributions 








Generally, it may be said that the witnesses uncon- 
nected with canal management were in favour of some 
sort of public control, and agreed as to the need of 
improvement in the existing methods of management. 
In our next article we shall refer briefly to the principal 
Trish canals and schemes for their improvement. 








THE NEW CROTON DAM. 
No. IL* 


Tse Croton dam, as actually built, differs in some 
material respects from the original design. That design 
included three principal part:—First, a masonry 
dam, 600ft. long; secondly, an earth embankment, 568ft. 
long, with a masonry core wall, forming an extension of 
the masonry dam; thirdly, a masonry overflow weir or 
spillway curving from the other end of the masonry dam, 
and extending up-stream at right angles to it. This 
weir was to be 1000ft. long, with a height of 150ft. above 
the ground at its connection with the dam, and 10ft. at 
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ment the masonry dam would be 230ft. high; in order to 
reduce this height of core wall to 200ft., it was decided in 
1896 to extend the masonry portion for 110ft., shortening 
the embankment by that amount. The embankment was 
to be 80ft. wide on top, with side slopes of one vertical in 
two horizontal, broken at intervals by horizontal benches 
or bermes. The general cross-section is shown in Fig. 2. 
The inner or water slope was to be paved with stone, 18in. 
thick, on 12in. of broken stone for the lower portion and 
24in. thick on 18in. of broken stone for the upper 
portion. The outer face was to be sodded. Along the 
centre line of the embankment was to be a core 
wall, or heart wall, of stone masonry. This was 6ft. 
wide on top, increasing downward until it was 18ft. wide 
at a depth of 150ft., which thickness was continued to the 
bottom. Where the wall abutted against the end of the 
masonry dam, it was extended at right angles in a down- 
stream direction for a distance of 150ft. in order to retain 
the end slope of the adjacent earth embankment. 

This type of construction was not without precedent 
in the Croton watershed. The Titicus dam has a central 
masonry portion 534ft. long—including the waste weir or 
overfall, flanked at each end by an earth embankment 
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| report on the matter. 


| Smith, and Elnathan Sweet. 
Messrs. Wm. H. Burr and N. P. Lewis as engineers to 


Favour local con- | 








his report be stated that 
investigation developed three 
conspicuously objectionable 
features of the design :— 
First, the excessive height, 
narrow base, and unstable 
foundation of the embank. 
ment; secondly, the great 
height of the core or heart 
wall; and thirdly, the double 
means afforded for water to 
reach the core wall. 

To consider these objec- 
tions in order: first, the em- 
bankment was to be 150ft, 
high and only 650ft. wide at 
the base. It would thus not only be about 40 per cent. higher 
than any earth dam built up to that time, but in com. 
parison with other embankments its base was narrow in 
proportion to the height. Not only that, but it would be 
founded on the filling of the great trench or pit forming 
the end of the excavation for the base of the masonry 
dam. This pit was 70ft. deep, 170ft. wide at the base, 
and 360ft. at the top. It would, in Mr. Hill’s judgment, 
have been impossible so to refill this as to give the com- 
pactness of the natural ground, and it would, therefore, 
form an unstable foundation. As to the second point, 
the height of the heart wall; this was 200ft. with no 
support from natural ground, the wall being built in the 
great pit above mentioned, with nothirg but artificial 
filling on either side for its entire height. It was twice 
the height of any previous structure of the kind. As to 
the third point, water could not only reach the heart wall 
by percolating through the material of the dam and the 
filling upon which it rested, but would also certainly 
reach it by working along the vertical joint between the 
embankment and the masonry dam. It would be impos- 
sible so to puddle or compact the embankment against 
the dam as to prevent this, as shrinkage and settlement 
would inevitably occur in a bank of such height. 

A failure of the dam would create a destructive flood in 
the valley, and would very likely cause such a current 
in the reservoir as to carry away the old submerged 
Croton Dam, thus practically destroying the city’s water 
supply. In view of these opinions and observations, 
the engineer recommended that the masonry dam be 
extended entirely across the valley, to the gatehouse on 
the south side. At his suggestion also, a board of three 
consulting engineers was appointed to investigate and 
The Aqueduct Commission 
appointed Messrs. J. J. R. Croes, M. Inst. C.E., Edwin F. 
The mayor also appointed 
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represent the city in this investigation. 

Their report set forth that it had been abundantly 
proved that up to a height of 60ft. or 70ft. an embank- 
ment properly constructed of well selected earth, and 
founded on solid material, is as durable and safe as a 
masonry wall, and far less costly. The design of the 
embankment was that which had been followed in all the 
earth dams built in the Croton valley for thirty years. It 
wes endeavoured to make the core walls water-tight, but as 
arule this was not entirely successful. The earth was free 
from large stones, laid in thin horizontal layers, wetted, 


|and compacted by carts, rammers, and heavy grooved 
| rollers. The plans and specifications were declared to be 
| carefully drawn, and the material to be used of such 


character that, if constructed under proper supervision, 


| the southern or embankment end of the dam would be 


quite safe. So far, so good; but for the 150ft. of earth 
bank adjacent to the masonry dam, it would be built on 


| the filled trench previously excavated for the work on the 
| foundation of the masonry dam, as above noted. There 


being no dam of such size in existence, the engineers had 
no precedent to guide them in determining whether such 
a structure could be made safe. There was no question 
as to the stability against overturning or sliding on the 
base, but the point to be considered was whether it could 
be made sufficiently impermeable to water to prevent the 
outer slope from becoming saturated, and thus liable to 
slip or be washed out. 

The engineers, therefore, instituted a careful examina- 
tion of the material to be used in the dam, and had 
samples submitted to test in the hydraulic laboratory of 
Cornell University. These tests indicated that the 
material was permeable to water under any head from 
3ft. to 150ft., and that when exposed to the direct action 
of water it would disintegrate and assume a flat slope. 
As this was practically the same material that had been 
used for all the earth dams in the Croton valley, examina- 
tions were made of these dams to ascertain the extent to 
which they had been permeated by water. There were 
sixdams from three to twenty-three years old, and from 
50ft. to 90ft. high. Each was tested by driving pipes at 
different points, and noting the elevation at which 
water stood in the pipes. In every case the entire bank 
on the water side of the heart wall was found to be 
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‘ in every case water was also found to be 
saturated, we ‘han on the down-stream side. It 
er * appeared that the foundation rock under the 
os was full of fissures, seams, and pockets. 

The conclusion arrived at was that such a great em- 
bankment as was proposed would not be safe in itself, and 

ld be specially unsafe from the fact of its being built 
i om an unstable foundation. This serious untrustworthi- 
oo which existed under ordinary contingencies, became 

jositive danger when viewed in the light of extraordinary 
oe atingencies. Thus a sudden storm or “cloudburst,” or 
the failure of one of the upper dams, might suddenly 
bring down a volume of water which the waste weir could 
not discharge with equal rapidity, and which would there- 
fore strike the dam as a powerful wave. To guard against 
this, the earth dam should be 10ft. higher than the 
masonry dam, a construction which certainly would not 
look well, but could not safely be dispensed with. The 
inspecting engineers, therefore, presented the conclusion 
that all considerations of security and appearance 
demanded that a masonry structure should be substituted 
for the proposed embankment, and they recommended 
that the masonry portion already built should be extended 
across the valley. 

As might naturally be expected, the above conclusions 
did not meet with universal approval. The chief 
engineer, Mr. Fteley, who had had wide experience in 
work of this kind, and ranked higher in the profession 
than those who criticised his plans, strongly asserted the 
correciness of his original design and the proposed 
methods of construction. In this he was supported by 
other able engineers. It was also pointed out that the 
objections due to the embankment being built upon an 
artificially filled trench instead of upon natural ground 
were opposed to general experience and practice in 
engineering work. An embankment built in the usual 
way for dams and reservoir embankments, with material 
wetted, puddled, and rolled in layers, is more dense and 
more impervious to water than the same soil in its 
natural position. However that might have been at the 
Croton Dam cannot be told, for in April, 1902, the 
Aqueduct Commission—influenced, no doubt, by public 
agitation, as well as by the engineers’ reports—announced 
its decision to abandon the earth embankment, remove 
the heart wall already built, and continue the masonry 
dam as one complete and homogeneous structure. 

The cracks which had developed in the core wall while 
under construction, and which had led to the study of the 
problem of earth versus masonry construction above 
reviewed, were considered by the engineer to be due to 
some disturbance of the foundation, as has already been 
stated. The board of inspecting engineers also spoke of 
the unsatisfactory character of the foundation. That 
this distrust was warranted became evident when the 
wall was in process of demolition. The natural lime- 
stone foundation was more or less disintegrated, and 
gave evidence of undergoing further disintegration, the 
softer portions absorbing water rapidly, and being easily 
crushed in the hand. The situation was studied by 
engineers and geologists, and although the investigations 
were carried to a depth of 45ft. below the base of the 
heart wall, no improvement was found. Eventually all 
loose and disintegrated rock was removed to a depth of 
about 75ft. below the base of the core wall, at which 
great depth a suitable foundation was found. The 
replacement of this soft rock with solid masonry mate- 
rially increased the time and cost of construction. 

It is still far from certain, however, whether this work 
was necessary, or whether the conditions were so bad as 
reported. In 1906 this particular work came up for dis- 
cussion in connection with a paper before the American 
Society of Civil Engineers, and it was stated very posi- 
tively that the conditions had been fully investigated 
before, and that the building of the foundations of the 
first part of the masonry dam had disclosed no such 
conditions as those said to have existed under the core 
wall. Furthermore, the material was quite strong 
enough to carry a core wall and earth embankment, but 
not a masonry dam. This must be regarded as a closed 
incident, however, and space does not warrant its further 
treatment here. The main result has been the con- 
struction of an all-masonry dam, with the elimination of 
all heavy embankment work. 

The core wall was broken up by dynamite, and proved 
to be very solid and hard. The excavation in the filled 
material, and in the loose or disintegrated rock, was made 
by steam excavators delivering the spoil into contractors’ 
dump cars. The holes for blasting the filled material 
were drilled by water jets under heavy pressure. A 
portion of the core wall that had already been jointed 
with the masonry of the dam was left in place and 
incorporated in the masonry of the extension. In order 
to prevent any leakage of water between the old and new 
work, a vertical well was left and filled with puddled clay, 
forming a water-stop. 








MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., and Mr. DempsTEeR SMITH. 
No. XXXII.* 

(c) Screw-cutting feeds obtained principally by change 
wheels, but also by the use of the turning feed-change 
gear.—The design shown in Fig. 189 is for an 8}in. centre 
sliding, surfacing, and screw-cutting lathe. The wheel I 
is provided with a long boss, and rides freely on the guide- 
screw. It derives its motion from a similar wheel on the 
end of the spindle, and an intermediate wheel fixed at the 
rear of the headstock. Within the gear box is the mitre 
wheel R, keyed to the boss of I and meshing with §, 
whose axis of rotation is at right angles to R; 8 in turn 
gears with T, mounted freely on a long sleeve and free on 
the guide screw. A double-faced clutch, keyed to this 
sleeve, engages the corresponding teeth on either R or T, 
thus giving a reverse motion to the same. The spur 
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wheels J, K, L, and M, are keyed to the sleeve, and mesh 
respectively with Q, P, O, and N on the hollow shaft, 
free on the feed shaft immediately below the screw. A 
sliding key engages each successive pair of wheels with 
the hollow shaft, which is provided with a clutch face 
having extra long teeth, so that they are continually 
engaged with the outer set of teeth on the sliding 
clutch U. This clutch has also an inner set of teeth 
on its right and left-hand face, which mesh respec- 
tively with a clutch fixed to the feed shaft and the 
change wheel shaft W. This latter shaft is bored out 
at its inner end to provide a bearing for the former. 
When the clutch U is moved to the right, the hol'ow and 
feed shafts are made to rotate together at varying —_ 
depending on the pair of wheels engaged by the sliding 
key. When U is moved to the left the motion is trans- 
mitted through the feed wheels and hollow shaft to the 
change wheel shaft W, the projecting end of which is 
made to receive the change wheel. This wheel in turn 


the screw by sliding it along the same. Three threads 
are thus secured for every change of wheel, and with a 
two-threads per inch pitch guide screw, all the usual 
threads, from 2 to 36 per inch, can be obtained. An 
index and table on the face of the quadrant H give the 
necessary wheels for the different pitches, and their 
position when properly engaged. The quadrant is locked 
in position by a tee-headed bolt in the bed and nut 
handle. 

To engage the turning feed the quadrant is swung to 
the left, and the wheels on same made to engage the 
wheels on the back shaft quadrant. Thus, by a change 
of wheels on the latter, together with the trains at the 
back of the bed, a wide range of feeds is obtained, and 
by means of a free wheel on the screw, both feeds are 
actuated by the screw without a change of gear. 

In the arrangement by John Lang and Sons—Fig. 139— 
the screw-cutting feed is actuated through the fixed train 





of turning feed gears, and in the Carron device the 
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Fig. 139—SCREW-CUTTING 


communicates with a wheel on the end of the leading 
screw through the change gears on the quadrant X— 
turned upwards in the figure—in the usual way. Here 
the screwing motion is actuated through the feed gears, 
and four changes, having a ratio of 2, 1, 3, and } to 1, are 
obtained with each train of change wheels. The feeding 
motion is quite independent of the screwing, and the 
feeds—12, 24, 36, and 48 (revolutions of spindle per inch 
movement of tool)—are clearly indicated on the face of 
the gear-box for each position of the lever. With this 
arrangement it is impossible for the screwing and feeding 
motion to be engaged at the same time, and by the 
movement of the handle at the bottom left-hand corner 
the feed can be instantly changed from the one to the 
other whilst the machine is in motion. 

The sliding key arrangement is used to a considerable 
extent where a large number of feeds are required; as 
by duplicating the sets, after the Alfred Herbert prin- 
ciple, and driving directly through them, or by mounting 
the sets abreast on independent shafts or sleeves in such 




















Fig. 140—SCREW-CUTTING FEED CHANGE GEAR 


a manner that they are alternately driver and driven, a 
very compact arrangement is obtained. In the design 
by Alfred Herbert, Limited, a cone of gears keyed to the 
driving shaft meshes with a corresponding set on a second 
motion shaft, a sliding drop key engaging any of the set 
with the same. Another set of wheels keyed to this 
shaft engages those on the feed shaft, and is coupled to it 


by a second sliding key. Both these keys are controlled by | xy 


one hand wheel, which actuates a cam. The number of 
feeds obtained for every speed to the driving shaft is 
equal to the number of wheels on the second motion 
shaft engaged by the sliding key, multiplied by the 
number of similar wheels on the feed shaft. 

In the design by the Carron Company, Stirlingshire, 
shown in Fig. 140, the variation of screw-cutting feed is 


effected by changing the wheel on the screw only. The | 


wheel A is keyed to the spindle, and drives the wheel B 
through either of the intermediate wheels carried by the 
reverse wheel plate. The quadrant H swings about the 
axis of B, and carries the three permanent wheels C, D, E, 
having sixty, thirty, and twenty teeth respectively, all of 
which can be made to mesh with the change wheel F on 





FEED FOR 8jin. LATHE 


turning feed is obtained through the screw-cutting gear 
wholly or in part. 
(d) Serew-cutting feeds obtained by feed change gear, 
together with additional change wicels.—In the majority 
of American lathes the turning feeds are obtained by the 
| same mechanism as used for the screw-cutting feeds, the 
| latter being arranged so that most of the standard threads 
| can be cut without recourse to change wheels. Some of 

the lealing continental firms have adopted this method 

in the smaller sizes of lathes, and, as in the few cases 
| where it has been followed in this country, a modification 
| of the Hendey-Norton device has found most general 
| favour. The original Hendey-Norton device was shown on 
| page 208, ante. It consists of a cone of spur wheels keyed 
| to the guide screw within the box at the fast headstock end 
| of bed. Motion is communicated to these wheels from 
| the spindle through the change wheels on the swing 
| frame to the pinion on the end of the sliding pinion 

shaft. The latter pinion gears with the jockey wheel, 
| which engages any of the wheels forming the cone. 

From this it is obvious that for every wheel in the cone 

a different feed is obtained, and that other sets are 
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Fig. 1441—-CHANGE FEED CEAR 


secured by altering the change wheel train. A fac- 
| simile of the index plate for the 10in. centre lathe is 
shown herewith. 
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In the device by the New Haven Manufacturing Com- 
pany, shown in Fig. 141, the cone is composed of bevel 
| wheels, keyed directly to the end of the screw outside 
| the bed. The change wheel K, keyed to the shaft P, is 
the driver to the system, and is driven from the spindle 
through a simple train of change wheels, the intermediate 
wheel being carried on a quadrant mounted on the boss 
of P for lathes below Qin. centres.. In the larger machines 
a compound gear is used in combination with a sliding 
key and wheel, whereby four changes are secured with- 
out any change of gears. The bevel wheel L keyed to P 
| meshes with the wheel M keyed to the sleeve Q, the 
| latter being mounted freely upon the excentric shaft, 
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The pinion N is also keyed to Q, and is capable of sliding 
along the same, so that it may engage any of the wheels 
forming the cone. The excentric shaft is similar to that 
usually employed to carry the back gear wheels in the 
headstock, and consists of a cylindrical shaft with an 
excentric bush keyed to each end within the bearings. 
The position of the cone wheels is marked on the outside of 
the casing, and a hole is provided in the same to receive 
the lock pin T. To change the gear, N is disengaged 
by the handle S, and moved along Q by the claw lever 
until opposite the wheel given on the index plate for the 
desired feed, when the pin T is entered into the corre- 
sponding hole and the wheel N is again engaged. This 
pin, in addition to locking the gears in position, prevents 
the possibility of a partial engagement with any other 
gear. In the first arrangement with seven wheels in the 
cone and four change wheels thirty-five feeds are obtained ; 
and in the second, with the compound train and eight 
wheels in the cone, forty threads from 1 to 30 per inch 
2an be cut by changing one wheel only. The correspond- 
-ng feeds with the latter arrangement are from 4 to 120 
per inch. 








REINFORCED CONCRETE COLUMNS. 


THE following examples form a collection of types of 
reinforced columns, most of which are taken from 
structures already built, and have stood some consider- 
able time. 

It is not proposed to enter upon a discussion of the 
theoretical design of these columns, but rather to show 
what has already been done practically, and to give such 
notes upon the assumptions used in their design as it has 
been possible to collect. 

Many designers allow the steel reinforcement to’ take 
part of the compression due to the load, and it is easily 
seen that. supposing the reinforcement at a particular 
moment to be sustaining a compressive stress, this stress 
has to be first reduced to zero before tension—which the 
reinforcement is introduced to resist—can take place in 
that reinforcement. The cement in setting causes a 
compressive stress to act on the reinforcement in a good 
many cases, and this has to |be‘ nullified by the tensile 
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stresses before tension can take place, thereby obtaining 
what might be termed “a mechanical advantage” in the 
reinforcement, though at the same time causing an 
increase on the reinforcement in compression...’ au 

The present formule for calculations for reinforced 
concrete are too complicated for every-day use, the 
ferro-concrete specialist admitting that they are too 
cumbersome for practical work, and each one uses some 
shorter rules for quickly determining the working sizes of 
his structures which his practical knowledge of the sub- 
ject shows him to be suffcient for his work, and pro- 
vided he can be satisfied of the adhesion of the two 
materials, he is sure of there being no failures. By pre- 
viously making tests of the materials to be used the 
respective strengths of the concrete and steel may be 
known, and the sections designed from these data to give 
the greatest efficiency. 

Tests were made at the Watertown Arsenal by the 
American Society for Testing Materials upon round 
columns 8ft. high and from 10°3in. to 12°5in. in diameter. 
The columns were, with a few exceptions, cast in vertical 


lathing. The concrete was mixed wet, and the pillars 
were left to harden for about 5} months in the air. The 
proportions varied from 1:1:2 to 1:3:6, the aggregates 
being generally trap rock with a few trials with cinders. 
The cinder columns, however, gave the lowest results, 
so we will pass them by. 

The only dimensions given for the reinforcing metal 
are those of the hoops, which were in some cases 2in. and 
3in. wire mesh cages, and in others lin. and 1}in. hoops, 
2in. to 7}in. apart, with three or four longitudinal angle 
or Khan bars. The strongest column carried 5433 |b. 
per square inch, and was of 1:1: 2 concrete, with jin. 
to ltin. stone, five months old, with lJin. hoops, 3jin. 
apart, and four longitudinal angle bars. The weakest 
gave a stress of 1350]b. per square inch, and was com- 
posed of 1:3:6 concrete five months eight days old, 
reinforced with 2in. mesh wire cage without hoops. The 
steel reinforcing bars, where used, extended throughout 
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the column, and bore against the testing machine plates. 
These columns were laid in a horizontal position while 
being tested. 

The late Professor Caustland, of Connell University, 
made experiments on reinforced concrete columns 40in. 
long and 10in. diameter, some with vertical rods em- 
bedded and a few hoops, and others with hoops close 
together. On testing it was found that the hooped con- 
crete was much stronger than the other, and that binding 
laterally was far more effective than single vertical rods. 
The tests of M. Considére proved how much stronger a 
column of concrete containing a helix was than the 
plain column. 

He states that, taking an average of fifty-seven tests on 
concrete posts, some reinforced longitudinally in the usual 
way, and others reinforced simply with a spiral or com- 
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bined with longitudinal rods, an average increase of 
17 kilos. (37°4 lb.) per square millimetre is obtained in 
the first case, and for spiral reinforcement 50 or 53 
(110-0 lb. or 116°6 Ib.) according as posts which failed by 
lateral flexure are taken into account or not. 

These tests give a value for the work on the armature 
of 8 to 1 in favour of those spirally reinforced. Despite 
faulty workmanship, which in some of the posts was 
purposely allowed, and where the distances between turns 
of the spiral varied from 12 to 75 mm. in the same test 
piece, the efficiency of the spiral reinforcement is the 
greater, the difference between the averages and the 
minimums is 45 per cent. in the first type, and only half, 
or 23 per cent. in the spiral type. 

A typical column designed by Mr. E. P. Wells, the 
inventor of the only English patented system of rein- 
forced concrete, is shown in Fig. 1. The connection of the 
vertical rods to one another is clearly shown on the draw- 
ings, ferrules 9in. long being used to connect them end to 





moulds. The exceptions were those columns having an 
external cage of expanded metal covered with fine mesh 





the vertical rods on a mesh of jin. diameter rods, 1ft 
6in. from bottom face of base, a second mesh of fin. rods 
being placed 2in. from the bottom face, and short verticals 
between as shown. The 12in. by 12in. columns carry g 
load of 58 tons, and the 17in. by 17in., 117 tons; ‘the 
inclusive load on the columns being some 900 lb. per 
square inch, 600 lb. of which is taken by the concrete 
and the balance by the steel. 

The columns of the shops of the United States Manu. 
facturing Company at Beverley, Mass., are of a total 
height of 62ft., the buildings being four storeys high, 
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They are spaced 20ft. apart. Their diameters are 22in. 
on the ground floor, and decrease to 8in. in the third 
floor. The columns—which are octagonal in plan—have 
No. 8 jin. vertical bars, lapping 12in. on to the bars 
from the floor above at floor level, the lapping portions 
being bound with }in. by Ain. steel wire closely wound 
throughout the lapped portions, therefore the rods may 
be considered as continuous. A helix—see Fig. 2—of 
4in. pitch lies within the vertical rods, being of steel rod 
din. by $in. This helix within the rods is worthy of 
note, the usual practice being to surround the members 
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introduced to take up the bending stresses in the 
column. 
Wooden moulds were used, these being made of din. 
by 1}in. boards mitred together at angles with 6in. by din. 
timber cross frames about 2ft. 6in. apart vertically. The 
whole was afterwards painted white. : 

Fig. 3 shows a section at the base of one of the internal 
columns at Thompson and Norris Company's factory at 
Brooklyn. These vary from 28in. to 12in. diameter, 
being circular in section. They were made in moulds of 
No. 10 expanded metal, 3in. mesh, bent cylindrically, 








end. The loading is spread over the stanchion by resting 
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vertical rods, lin. diameter at basement, varying to }in. 
diameter in sixth storey. These rods project into each 
adjacent pillar 2ft. at floor levels, and are spliced to four 
hin. bars 4ft. long by jin. wire wound around their whole 
length. The concrete was assumed to carry a maximum 
compressive stress of 750 lb. per square inch, and the 
reinforcing rods were arranged to resist bending. The 
bases of columns were reinforced as shown to resist 
stresses a8 cantilevers, and the columns were finally 
covered by a jin. coating of cement mortar. 

The factory is 72ft. high, and the outer walls consist of 
rectangular columns, with dimensions varying from 20in. 
by 26in. in the lowest storey to 10in. by 18in. in top 
storey, diminishing by offsets at each floor. Corrugated 
bars, varying from 1}in. at base to }in. in the top storey, 
are embedded in each column and spliced 2ft. above the 
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floor level. The corner columns are L shaped, have five 
vertical bars which are wired spirally together, 6in. pitch 
with ,';in. wire, and wired to horizontal fin. frames spaced 
at 12in. centres vertically. : 

Figs. 4 and 5 show details of the footings to the wall 
columns and interior columns respectively of the Allis 
Chalmers Company’s shops at Norwood, Ohio. 

The pilasters or wall columns have four lin. round bars 
up to first floor, with jin. bars above, the building being 
at present only two storeys high, though.it is intended to 
raise ita third storey. The footings are recessed as 
shown to take the bottom of the wall columns, these 
columns being designed to take a load of 98 tons; the 
permissible load on the soil being taken at 5000 lb. per 
square foot—about 2} tons. 

Interior columns up to first floor have four jin. rods, 
and the rods in all columns were bound with }in. hoops 
at about 1ft. intervals longitudinally. The load the 
interior columns were designed for was 150 tons. Con- 
crete used was in the proportion of 1 : 2: 4. 

It will be noticed on examination of the plan of the 
footings that the horizontal reinforcing mesh-work has 
its members much shorter than the width of footings, and 
being arranged alternately to reach within 2in. of the 











Fig. 7 


edge of footings, the reinforcement is greater in the centre 
of the base than at the edges. 

The walls of the Rapid Transit Company’s substation 
at Parkville, Brooklyn, consists of a series of pilasters and 
panels, as shown in Fig. 6, the inside of the pilaster being 
formed into a pillar to carry a crane girder. The pilasters 
are 8ft. by 1ft., reinforced by six rods jin. diameter, and 
horizontal ties of less diameter. Slots are left in the 
sides of the pilasters, into which the wall slabs—8in. 
thick—are fixed, these slabs being reinforced by ‘in. 
rods, horizontal and vertical; these wall panels were 
constructed 14ft. by 3ft. high between pilasters, and 
finally covered with a coat of 1 to 24 cement mortar. 
Bonding between slabs and pilasters is effected by means 
of horizontal rods 2ft. long, fein. diameter, which were 
built into pilaster, and left projecting for the subsequent 
filling in of wall slabs. 





In the Motor Mart, Park-square, Boston, U.S.A., the 
whole of the exterior columns to the ground floor are 
18in. by 25in. except at the corners, first floor 13in. by 
18in., second floor 13in. by 15in., with their outside faces 
flush. They are all reinforced with No. 4—}in. rods fixed 
3in. from the surface, and hoops of }in. rod with hooked 
ends, fixed at intervals equal to the diagonal distance 
between vertical rods. The interior columns are 23in. 
diameter to the ground floor, the steel being in some 
cases assumed to take part of the load, the rods, four in 
number, being 2%in. diameter. On the first floor the 
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columns are mostly 18in. diameter, and on the second 
floor 12in. diameter—see Figs. 7 and 8. 

These columns were moulded in galvanised iron sheet- 
ing, which was held together by 2in. by lin. wooden staves 
bound with adjustable iron hoops about 3ft. apart, the 
iron sheeting being left on the column as a casing for 
finish and protection. They were fixed a little below 
floor level and taken up to the underside of floor brackets 
above. The concrete was of the proportion 1 cement, 
1} sand, to 8 broken stone, being putin at the top of the 
mould and rammed around the rods, 

In designing, a live load of 250 1b. per square foot was 
taken for the ground floor, most of which rests upon the 
ground, 1501b. for first and second floors, and 50l|b. 
for the roof. The stress ratio of steel and concrete was 
taken as 8} to one, which value was obtained by Prof. 
Lanza in experiments made at Massachusetts Institute, 
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and as 6001b. per square inch was taken for concrete in 
compression, the permissible stress on the steel reinforce- 
ment was 4950 lb. per square inch. The shafts of the 
columns were calculated for 500 Ib. per squareinch. The 
bases of the ground floor columns rest upon cast iron 
plates, which distribute the load evenly over the 
foundations underneath. 

The Bilgrim machine shop, Philadelphia—Fig. 9—has 
a total height of 53ft. Its basement is 10ft. high, the 
other floors varying from 14ft. 8in. to 10ft. each, there. 
being in all five storeys. The basement columns are 
26in. square, and reinforced as shown in section, the 
columns above being 2lin. by 2lin., 19in. by 19in., 17in. 
by 17in., 18in. by 18in., in rotation, and fifth floor 





columns, which supportroof, are 8in. square. The maximum 














stress allowed for in concrete was 500 lb. per square inch, 
and the drawings show that the vertical reinforcing were 
connected together by metal links pierced with a hole at 
each end, which was slipped over the vertical rods, and 
spaced at and under 2ft. centres longitudinally in the 
columns. The concrete was of the proportion 1 Portland 
cement, 3 of gravel, and 5 of trap rock, broken to pass 
through jin. ring. 

In another case columns were designed for a four- 
storey building, in section square with chamfered edges, 
20in. basement, 19in. ground and first floors, 16in. second 
floor, and 10in. square third floor, and the stress assumed 
in column design was 3501b. per square inch, reinforce- 
ment of rods being added for the theoretical deficiency in 
tensile strength. Brackets were cast on column heads, 
having 12in. projection and reinforcing rods parallel to 
their inclined faces. As the floor beams were assumed to 
be fixed at their ends, reinforcing rods extended a 
quarter of the span on each side of the column at the 
level of the top of the beam into the same. In this case 
the moulds were filled only 6ft. of their height at a time, 
and it was found that sufficient adhesion was obtained by 
slightly coating the upper ends of the rods with cement © 
previous to applying the succeeding concrete. 

One building has eight storeys, each 13ft. 4in. in 
height, and also a basement. The footings are 12ft. square, 
varying in thickness from 6in. at the edges to 3ft. 4in. at 
the centre, reinforced with two courses of lin. rods Qin. 
apart at right angles to one another, and 3in. from the 
bottom. Projecting into the footings for half of their length 
are lin. rods 3ft. long, to form a connection with the 
columns. The columns vary in diameter from 27in. to 
10in. square, and in the basement columns eight 1}in. round 
bars are fixed 3in. from the surface of the concrete ; the 
same also in the ground floor. In first and second floors 
six rods are used, and in the remaining floors four jin. rods 
fixed 2in. from the face of the concrete are used. In the base- 
ment the vertical rods are hooped with }in. wire at every 
4in. longitudinally, varying to ;3;in. hoops at 10in. in the 
top floor. The columns were rounded at the angles to a 
2in. radius. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THERE was a fairly large audience to hear the resumed 
discussion on Mr. Worby Beaumont’s paper on “ Petrol 
Motor Omnibuses,” which took place at the Institution’s 
buildings in Storey’s Gate last Friday evening. The 
President, Mr. T. Hurry Riches, occupied the chair. One 
of the most notable features in connection with this paper 
has been the apparent lack of interest taken in the discus- 
sion by the engineers belonging to the different motor 
omnibus companies in the country. It seems to us that 
they could very well have discussed, at any rate, the 
mechanical side of the question, which is, after all, the 
most in keeping with the objects of the Institution, with- 
out divulging any secrets which they did not wish their 
competitors to obtain. 

At the commencement of the meeting Mr. Beaumont 
showed several slides on the screen. In the paper, he said, 
it was only possible to illustrate those vehicles which had 
some very special features, or which were in most general 
use. The slides showed many other vehicles of interest. 
There was the Old Vic motor omnibus, with its horizontal 
engine and short frame; the small petrol omnibus, the 
pioneer of the commercial industry, which used to run 
between Oxford-cireus and Cricklewood ; and the Wolseley, 
Arrol-Johnston, Critchley- Morris 40 horse-power omnibus, 
and the Maudslay were also illustrated. He desired to 
say a few words with regard to the relative stability of 
horse and motor omnibuses, and in that connection he 
submitted a diagram to the meeting. The diagram to a 
great extent tells its own story, and is reproduced herewith. 
On the left-hand side is a diagram of the ordinary horse 
omnibus, and on the right-hand side a similar view of 
the average motor omnibus, while the smaller diagram ~ 
shows the righting effort at various degrees of tilt. 
The diagram shows by letters and the explanation 
attached thereto the heights of the centre of gra- 
vity with the omnibus empty, with the omnibus 
loaded on one side on top seats, and with the full load. 
Briefly, said Mr. Beaumont, it showed that the _effort 
necessary to commence tilting of the horse omnibus was 
approximately 4260]b. with full load, and it was corre- 
spondingly less when the load was all on one side, whether 
the load be a top load or inside load only. On the other 
hand, the effort necessary to commence tilting with a 
motor omnibus fully loaded was over 8000lb. By 
referring to the diagram giving the righting effort of the 
motor omnibus with full load on top, and therefore 
approximately the worst conditions, it would be seen that 
with the omnibus in ordinary position the righting effort 
was about 6200lb. At position 2 on the chart the effort 
was approximately 5500]b., while at position 6, repre- 
senting an angle of 13 deg., the righting effort was reduced 
to 29001b. With a horse omnibus in the corresponding 
position the righting effort was 1570lb. It should be 
pointed out that on the small diagram the curved line 
represented the path followed by the centre of gravity, 
which was also shown by the curved line on the motor 
omnibus diagram. The dimensions D and E should be 
so as to accord with the weights of the omnibuses given 
in the paper, respectively 64in. and 62in., to represent the 
height of the centre of gravity corresponding to a chassis 
weight of 5900 lb. and a body weight of 3250 lb. 

Mr. Beaumont, in conclusion, referred to the effect of 
wear on the gearing of motor omnibuses. He cited an 
instance where a Milnes-Daimler motor omnibus ran for 
over 22,000 miles; its gear wheels were shown. The 
author, however, stated that they belonged to the third 
speed, and were therefore not the most used. The teeth 
were almost perfect in form except at the edges, where 
they commenced to mesh with each other. He stated 
that it was a fact that gearing, so long as it only pro- 
pelled, would last for a considerable length of time, but 
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he did not include its misuse. It was stated that in one 
service having twelve omnibuses the aggregate mileage 
reached 158,000, and only one gear-box had been 
renewed. 

At the call of the President, Mr. Clarkson continued the 
discussion. He thought that the principal faults in the 
paper were that there was too much description of the 
various omuibuses and not enough critical or sugges- 
tive matter. He remarked that petrol as a motive 
power was becoming prohibitive in price, and that 
unless a more efficient means of using it 
could be devised we were within a _ reasonable 
distance of seeing petrol motor omnibuses becoming 
obsolete. He observed that it was difficult to see the 
direction in which the efficiency in the omnibuses was to 
be improved. Already such vehicles were running six 
miles to the gallon, and he did not think that this would 
be improved upon. With regard to transmission, it was 
stated that some makers were seriously turning their 
attention to petrol-electric vehicles, but he explained that 
the decrease in efficiency would amount to 25 per cent. 

_ These figures he had obtained from a reliable source, and 
he asked petrol motor omnibus makers if they could 
afford to lose this 25 per cent. efficiency in their engines 
for the extra flexibility which they would obtain. Mr. 
Clarkson drew attention to a slip that appeared in the 
table of weights of the vehicles. That of the 30 horse- 
power Straker-Squire was given as 4 tons 3 cwt. 2qr., 
instead of 4 tons 8cwt. He was very pleased to read 
the author's remarks regarding the thermo-syphon system 
of coolinz; it has the great advantage that it goes on 
after the engine had stopped, thereby cooling it more 
quickly. Dealing with the question of sight feed lubrica- 
tion, the speaker remarked that it was most gratify- 


ing to notice that sight feeds were being superseded by | 
foreed lubrication, and considered it a great tribute to the | 


work of Messrs. Belliss and Morcom. 
The next speaker, Mr. E. G. Brewer, confined most of 
his remarks toframes. As tothe author’sstatements regard- 
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ing pressed steel frames made in France, showing failure, 
he thought that it was not so much due to the pressed 
steel as to the maker’s design. He took strong objection 
to the manner in which holes were bored through the 
webs. In one case he had seen a 4in. web with a 2in. 


hole through it, and on asking the maker why the hole was | 


there, had been told that it was to let an exhaust pipe pass 
through. In another instance, in a channel iron frame with 
a web 2hin., he found some jin. holes for carrying a water 
attachment. He certainly did not think that such designs 
were conducive toefficiency. In all the cases of broken 
frames which he had seen, the fractures had started from 
rivet holes that ought never to have been there. His 
experience had been mostly with stcel underframes for 


railway work, and railway men were most careful not to | 


have holes in the underframes unless absolutely neces- 
sary. And, also, they had found that solid ends for these 
frames were desirable. He thought the root of the evil 
lay in the fact that motor omnibus makers have been so 
flooded with orders that it took them all their time to turn 
them out, without giving that thought to improve- 
ments which was desirable. Mr. Clarkson had referred to 
pumps, and with his and the author’s statements Mr. 
Brewer agreed. He thought that pumps were unnecessary, 
and commented on the bad design in having the top of the 
radiator below the top of the cylinders. He considered 
that the proper place for the radiator was on the top of 
the canopy; this, he stated, would give excellent circu- 
lation and far better results would be obtained than at 
present. He finally referred to the materials used in the 
construction of the various parts. He was of opinion 
that insufficient care was bestowed in selecting suitable 
materials for the different castings, &c. As an example 
he quoted cases where the crank-cases and gear-boxes 
were made of cast iron, which was placing cast iron in 
places where it had to withstand stresses for which 
it was unsuited to meet. In consequence many of 
these crank-cases and gear-boxes had broken, and 
probably when more had been broken the makers 
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would use cast steel, which was obviously the correct 
material. 

The next speaker, Mr. Holroyd Smith, referred to the 
advantages of the thermo-syphon system of cooling the 
circulating water. In his car he at first had a pump 
which was very eflicient—in fact, too efficient—but he de- 
cided to take it away and substitute the thermo-syphon 
system. He had noticed one or two properties which were 
really remarkable. When he had the pump running the 
difference of temperature at the top and bottom of the 
cooler was very marked; but now he found that the tem- 
perature was much more equable. The water never 
boiled at the top, nor was it ever cold at the bottom. Mr. 
Smith dwelt at some length on the question of worm 
gearing. The first car he had ever built was worm 
driven. Much had been said about the efficiency of such 
drives, and he believed that some years ago it was con- 
sidered that 65 per cent. was the highest. In order to 
test this practically while at Bradford, he had had an 
electric car constructed with a worm drive. The 
steepest gradient it had to negotiate was 1 in 11, 
and in all the car weighed 5 tons. He measured the 
electricity required to drive the car, and the actual 
power used, and from these figures he got a combined 
efficiency of 84 per cent. He objected to the term 
pitch of a worm, and substituted the word “ travel,” 
stating that in the case of a worm the word “ pitch” 
had really no meaning. To arrive at the angle for the 
travel of the thread, the travel should be equal to the 
largest diameter of the screw. He referred to thrust 
blocks, and also to the question of lubrication. The 
latter, he thought, was not always properly attended to. 
The worm ought always to be above the worm wheel, and 
| not at the bottom, where it could churn up all the oil. 
He drew on the blackboard a device for feeding oil to 
| the worm when placed in the position he recommended. 
| In conclusion, he made some remarks about spring 
| wheels, and exhibited one that had run a large number 
of miles and had given satisfactory results. 











Righting Eftort 
of 34 miei omni- 
bus- top load only. 
Total weight 11,150 /bs 


WEIGHTS. 
W= Load of (3.50 Ibs. 
X= fe 
Y= po? 


be 
/200/bs. 
C.6. of Chassis,Topload & Body Z> D? 1500 Ibs. 


Chassis=5900/bs. 

Body = 3250 |bs. 

Total Weight with Passengers=6°5 Tons 
© Swain Sc 


fully Loaded (.e 6:5 Tons.) 
. of Complete Omnibus 


.G. of Chassis 


OF OMNIBUSES 


Mr. Smith was followed by Mr. Henwood, who spoke 
| generally about motor omnibus spring wheels. He 
| agreed with Colonel Crompton that the segmental type 

gave the best results, but even these, he said, did not 
| altogether overcome the difficulty. 
Still dealing with the subject of spring wheels, Mr. 
| Torkington remarked that he had always been told that 
| the proper place to take up vibration was on the peri- 
| phery. Wi:h regard to skidding, there could be no doubt 
| that rubber did slide about on greasy roads. He men- 
| tioned Colonel Crompton and segmental tires, and 
| reminded the members that one was made in 1878 by 
|a@ member of the Institution, and a paper was read about 
| it, which appeared in the “ Transactions ” for that year. 
Mr. Guy Beaumont made some remarks on lubrication. 
| He stated that the Milnes-Daimler, Maudslay, and De 
| Dion engines were all fitted with Bellis and Morcom’s 
| complete system of forced lubrication, and were giving 
| very satisfactory results. On the question of worm gear- 
| ing, he believed that the designers’ chief objection was to 
| be found in the question of speed reduction rather than 
| of efficiency. This concluded the discussion. The Presi- 
| dent, before calling upon Mr. Beaumont to reply, made a 
| few observations on motor omnibuses pata , but more 
| particularly on the question of side-slip. 
| On rising to reply, Mr. Beaumont, in a few appropriate 
| sentences, thanked the members for their kind apprecia- 
| tion of his paper. Mr. Campbell Swinton had referred to 
| his figures as being too high for the country and too low for 
| London, and supported this statement with figures of his 
|own. On looking at these figures Mr. Beaumont calculated 
| that Mr. Swinton must at least use 1 1b. of grease and 5 pints 
| or 6 pints of lubricating oil per day. Mr. French had 
| already shown that it was possible to do with 8} pints of 
| oil a day in London, and he—Mr. Beaumont—did not 
| think that the motor omnibuses in Bath did London 
| mileage. He therefore would have liked to have known 
| what became of so much oil. Again, the rents, rates, 

and taxes worked out at about £88 per omnibus. He 


¥ 


a great number of figures in his possession which showed 
conclusively that the cost of maintenance and repairs 
could be kept down to the figures he had given in the 
paper. In these figures he had not, for obvious reasons 

included the cost of breakages due to nuts dropping off 
&c., which ought not to have been loose. Nor had he 
added costs due to damage done by skidding, or the erec. 
tion of new lamp posts. In reply to Colonel Crompton 

he thought that if credit had to be given to anyone for 
the high speed engine, it ought to be to Brotherhood and 
Harding, who built their engine in 1878—a few years 
before Willans’ engine. One of the former type of engines 
had been run up to 8000 revolutions per minute. He 
particularly emphasised the fact that piston speed is not 
the difficulty from the mechanical point of view. It was 
not in the reversals of stress on the connecting-rod, but 
the extremely quick oscillating movement of the connect- 
ing-rod. Mr. French had given figures which he assumed 
would be reached by all the omnibuses that will be running 
in a short time. In these a depreciation of 15 per cent. wag 
considered to be sufficient. Mr. Beaumont gave figures ona 
20 per cent. basis, but he stated in his reply that he wag 
quite willing to accept Mr. French’s figure. His figures 
were based on the assumption that the chassis had no value 
after it had been taken off the service. This was hardly 
likely to be the case, for it was obvious that a motor 
omnibus which had been running for six years could one 
day be in working order and be said to be absolutely 
worthless the next. Mr. Douglas Mackenzie had 
criticised his figures relating to the number of foreign. 
made motor omnibuses in London. In the paper the 
figures were given at five-sixths the total number, but 
according to Mr. Mackenzie's own figures, the proportion 
was five-sevenths, which still clearly proved the pre- 
ponderance of foreign-made omnibuses. With regard 
to disc clutches, there were in use in the London 
services 118 single disc clutches, and four of the Hele- 
Shaw type. In reply tg Professor Barr, the author did 
not agree with his remarks about piston speed. If one 
wanted a high piston-speed, one could get it with 
comparative ease. As already stated, the great difficulty 
which Brotherhood, Willans, and Daimler had to over- 
come was the oscillation of the connecting-rod and not 
the reversal of thrust. Mr. Clarkson had referred to the 
very high price of petrol and to the likelihood of the 
price rising beyond that at which it would be profitable 
to use it. Mr. Beaumont said there were other fuels 
besides petrol, such as, for instance, kerosene. Besides, 
there were other substitutes, and that it was not impos- 
sible that we should before long be able to laugh at the 
people who wished to bring up the price of petrol beyond 
that which we were able to pay. The author said that 
he was in agreement with Mr. Brewer's remarks about 
pressed steel frames. It was perfectly true that there were 
frames, well designed in many respects, which reminded him 
of floor joints in which plumbers had made large notches 
through which to allow gas pipes to pass. It was a 
great mistake to drill these frames in the manner some 
makers did. On the question of spring wheels Mr. Beau- 
mont had little to say. He thought it was far preferable 
to spend more attention on the delicate springing of the 
frame than to use a spring wheel with the complications 
that most of them possessed. In conclusion, he thanked the 
President for his remarks, and referred to the great strides 
the motor industry had made since the first Paris-Bor- 
deaux race, when cars travelled the whole distance at a 
speed of 16 miles per hour. England had been the 
pioneer, but owing to legislation had been easily sur- 
passed, and it was now gratifying to find that we in this 
country were once again taking the place which we 
| formerly occupied. 

It was then announced that the next meeting will be 
held on Thursday, April 25th, when Mr. T. Hurry 
Riches, the new President, will give his address. On 
Friday, the 26th inst., the annual dinner will be held at 
the Hotel Cecil. The meeting then adjourned. 








ELECTRICAL TRACTION IN ITALY. 


Despite the mediocre results of electrical traction in 
Italy, the Government has approved of the expenditure 
of 36,350,000 lire (= £1,454,000) to render operable by 
electric current existing lines already worked by steam 
trains, and this sum is intended to cover the costs of 
installation for only 295 kiloms. = 184°3 miles. The lines 
to be converted to this system of traction com- 
prise 115 kiloms. in direct connection with secondary 
lines already operated by electricity, that is, Milan to 
Gallarate and Porto Cerisio, and Lecco to Sondrio and to 
Chiavenna, in the district to the north of Milan. The 
chief of these new equipments is the line Milan-Monza- 
Lecco, 51 kiloms., for 8,600,000 lire, the extension of the 
Milan-Gallarate electric line to Laveno for 2,600,000 lire, 
and the installation of the branch lines Usmate to 
Bergamo for 1,400,000 lire, and the loop, Calolzio to 
Ponte San Pietro, for 500,000 lire. At Genoa the “cir- 
cumvallation” or transit line of about 3 kiloms.’ length is 
to cost 800,000 lire. The Ligurian-Apennine line, con- 
necting Savona on the Ligurian Sea with Turin, is to be 
electrified, through a length of 19 kiloms., between Savona 
and San Giuseppe di Cairo, at a cost of 8,500,000 lire. 

In the South, the line Naples to Salerno, 54 kiloms., and 
branches to Torre Annunziata and Castellomare di Stabia 
(22 kiloms.), are to cost 5,000,000 lire. None of the fore- 
going Italian lines, electrified or to be electrified, affect 
the great northern arteries of international traffic. But 
the lines mentioned in the following list are of first-class 
importance, and most familiar to the Anglo-American 
tide which passes by the routes to the part electrified :— 

Domodossola to Iselle, distance 18 kiloms., ruling 
gradients 1 in 40, price 2,400,000 lire. It will be remem- 
bered that, as the Simplon Tunnel from Brig to Iselle is 
already electrified, this, when realised, will enable the 
Federal Railways to work the traffic right through to 
Domodossola from Brig, so eliminating at least one of 

















Se ee a a 








TIPO ne 


SREENCHRNESITT 


5 eal ch et SR OIRO RP ap RSS RRR Sg Yi onC enemas 





Hit nentas Cake iia 
















ee 


Aprit 19, 1907 





THE ENGINEER 


389 








ee 
——_—_—" 
| 


the present tedious delays necessary for the change to 
electromotor, and electromotor to steam, at obscure villages 
where the “Grands express Européens”” would otherwise 
0 stop. 
= — is <* electrifying of the line from Bavr- | 
donecchia to Modane—that is the Fréjus or Mount Cenis | 
tunnel, a distance of about 14 kiloms., at a cost of 4,200,000 | 
lires. The gradient, for half the length of the tunnel only, | 
_French side—is 1 in 45. — : igs 
The passage of the Ligurian Apennines on the old Giovi 
line between Pontedecimo and Busalla, and, therefore, 
including the great Giovi tunnel, is to be electrified on a | 
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anew Lines to be electrified. 
comceecen Lines already electrified. 


1.Modane-Bardonecchia. 
2./selle-Domodossola. 


< 5 3.Savona-San Giuseppe . 
4.The Giovi. 
‘ 5.Genoa City. 


6. Pistoja- Porretta . 
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length of 10 kiloms. for 4,350,000 lire. 
gradient is 1 in 27. 

The principal outlay is to be 8 million lire for electri- 
fying 40 kiloms. of line on the old Pistojese route through 
the great Apennine chain, having gradients of up to 
1 in 38, abounding in tunnels and almost continuous 
curves and countercurves of only 300 m. radius. For 
this line a series of special type mountain engines having 
four cylinders, and of great power, is also on order. 
This is on the main line from Florence to Bologna, and 
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Milan-Gallarate-Porto Cerisio line, having only an 
express maximum speed of 45 miles per hour between 
stations, or 80 miles per hour commercial average, 
and the rural train service of the Lecco-Colico- 
Sondrio-Chiavenna line, with its maximum booked 
speed of 30 miles per hour, and its ordinary 
average speed of 20 miles per hour, are of entirely dif- 
ferent character from heavy main line traffic with express 
trains of up to 450 tons net, running at a maximum of 
62 miles per hour, and with goods trains of up to 
1000 tons. The Milan-Gallarate line is usually termed an 
“intense ” traffic electric railway ; there are twenty-four 
“trains” of two, and sometimes three, cars daily in each 
direction. The electric Lecco-Sondrio line—Tellina Valley 


| Railway—has nine passenger trains daily in each direc- 


tion, the speeds, being—-for both lines—as already 
mentioned. 

Considering that reliability is the supreme requirement 
in any form of traction employed, even upon only small 
sections of great main line railways, the experiment of 
the State railways will be watched with much curiosity 
Financially, the result must 
remain a burden on the taxpayer in Italy, for the interest 


' alone on the sum to be expended for this electrification 


of about 184 miles would be sufficient to provide the coal 


| required for the daily working of these lines—with the 


existing means of traction—allowing a total average 


| consumption of 75 lb. per mile of Welsh, costing £1 per 


ton at Genoa, for a total average of 16 trains each way 
(= 82 daily) during 365 days per year = about £72,000— 
interest “on £1,454,000 being assumed at 5 per cent. 
= £72,700. 

In Italy electric traction is popularly held as the one solu- 
tion of the real grievance disservizio, or insufficient train 
services; this solution—at least on the lines of the 
Italian programme—could hardly be imitated by railway 
companies working to earn dividends. 








BUILDING TRADES EXHIBITION. 
No. I1.* 


Doors fitted with the Bardsley oil door check, and a good 
display of artistic brass and bronze door and window fittings, 
locks, &c., are shown by Nettlefold and Sons, Limited, 
but to engineers their most interesting novelties are 
two spanners. One is the Shréder, a flat ratchet spanner, 
for hexagonal nuts. Neither ratchet, wheel, nor pawl pro- 
ject beyond the handle. The pawl, when at rest, is held up to 
its place ‘by a spring, but directly there is any pressure it 
slides into a notch, or recess, in the handle, locking the 
ratchet in position, and the effect is then that of a solid 
spanner. The offer is the Bullard pipe wrench, which 
requires no adjustment for different sizes of pipes or nuts, 
It can be“used with one hand, opening automatically, and 
closing till it grips. Both of these are well made, of simple 
construction,’ and‘very handy tools. An installation of the 
Caburn overhead carrying track, suspended on light joists, 
is arranged over the whole stand; its principal feature 
is the switch. By its means the load can be taken to 
any part of the structure, passing round sharp curves. This 
switch is a sort of double bell-crank, fixed at the top toa 
bracket on the joist, and connected with the movable 
carrier-bar by a lever at the bottom. Chains, with handles, 
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LINES NORTH OF MILAN 


to Milan, and, if executed, the traveller from Florence to | hang from either side of the switch, which a slight pull is 


Lausanne, on his journey to Paris, will pass over three | 


electrified sections, two at least of which will involve | b 


four distinct changes in the system of traction. 


| sufficient to operate. In less than a minute a 4 cwt. case, on a 


all-bearing traveller, is taken through several shunts. 
The Carron Company, besides a large selection of stoves 


| 
. : ; i . _. | and other ornamental castings, shows some circular saws 
It is obvious that this programme for electrification is | which are not mentioned in _o catalogue. “ 


One of these, 


the most importart hitherto planned in Europe, and in | called the “ Drunk ” saw, is intended for cutting grooves 


view of the complication and the risks of breakdowns, | and rabbete. 


It is mounted on a sphere, and may be set at 


and the disastrous effects that would itensify any of | any cant, according to the width of groove required. No 
those comparatively trivial accidents common enough in | washers are needed ; merely tightening the nut is sufficient 
Italy with the present form of traction, these extensive | to clamp it in position. To ensure a clean cut, even when 
electrifications are certainly venturesome in a country | Working with the grain of the wood, a set of five small teeth 
where nothing in the nature of express-train working by | is cut at two opposite sides of the saw. The company also 
electricity has ever been attempted before, even experi- shows a large circular saw bench—4ft. 3in. by 2ft. 3in.—in 





which the table is raised and lowered instead of the saw 
The table stands on two cylinders 6in. diameter, which 
are raised simultaneously by skew gear and a hand wheel at 
the end of the standard. ; 

Messrs. John Barker and Co. show the Kennedy bendin 
machine in operation, with samples of brass, copper, a 
iron pipes that have been bent by it, whilst cold. By it any 
number of bends can be made at any angle, and in any posi- 
tion on long lengths of work. Rings, grooved to correspond to 
the size of the material, and the radius to which it is to be 
bent, are placed on the mandril of the machine, and pressure 
is applied by means of a small hand capstan actuating a 
worm wheel. The smallest sized machine bends tubes from 
fin. to Zin. diameter, whilst larger sizes take up to 2in. 
The smallest radius for a jin. tube is 1gin., and for a 2in. 
tube 43in. With special rings, flat, angle, channel,* and tie 
sections can also be bent cold. : 

Mr. H. P. Vacher exhibits a number of hydraulic rams of 
different sizes, some deep well pumps, and a Qin. duplex 
turbine. Boring plant is shown by Messrs, Duke and 
Ockenden, as well as some cores of green sandstone Sin. 
diameter, and about 6ft. long, which they have extracted 
trom a bore-hole they are putting down for water at the 
Dublin Exhibition. In their apparatus no diamonds are 
used. Instead of them, hardened steel balls, the size of 
shot, are guided by a groove at the end of the tool. They 
also show the ‘‘ Blanchard” safety 400 candle-power incan- 
descent oil lamp; a new type of nozzle, with automatically 
closing valve, and several ‘‘ Dando” diaphragm pumps. A 
collapsible gate, shown by Messrs. E. Worrall and Co., is 
simpler than most of this type. It has no trap nor upper 
guide bar, being entirely self-sustained. Gates of this 
description have been supplied to H.M.S. Dreadnought and 
other ships. 

Messrs. Heenan and Froude exhibit a model of a destructor 
plant which they are now erecting at Wood Green. The 
model takes to pieces, showing horizontal and vertical sections, 
through cells, boiler and air-heater. In this system the 
cells are double-ended, the refuse being fed in at the back, 
and the clinker withdrawn in front. They also show a 
welded boiler, and examples of the Heenan furnace front 
and fan. 

The Horsfall Destructor Company, Limited, has a model 
of the back-feed type of destructor, of which it has 
made fifty, and a small cupola destructor suitable for the 
garden refuse of private houses. It also shows a clinker- 
crusher and screen, and a clinker conveyor, with a new 
arrangement of turntable. The conveyor runs, as usual, on 
the bottom flange of a joist; and a section of this, whilst the 
carriage is hanging from it, can, from below, be turned at 
right angles, and locked in its new position. 

Messrs. Hughes and Stirling have a working model of a 
destructor, one-twelfth of the natural size, complete with 
crane and buckets, so that the whole process’ of refuse 
destruction can be demonstrated. Messrs. Meldrum Brothers, 
Limited, have models of destructors, and an exceptionally 
strong mechanical stoker. This machine, which has been 
twelve months in use, shows practically no signs of wear. 
All the firms which exhibit destructors have also samples of 
clinker, and clinker-made bricks. 

Messrs. Crossley Brothers, Limited, show a suction gas 
plant, suitable for engines 25 to 27 horse-power, a high-speed 
gas engine connected by a flexible coupling to a dynamo; 
and also a 24 horse-power engine. Messrs. Richard Hornsby 
and Sons, Limited, Have also a suction gas plant, running a 13 
brake horse-power engine, direct-coupled to a Parkerdynamo, 
having an output of 364 ampéres at 220 volts. They consider 
this to be sufficiently powerful for lighting an average sized 
country house. The NationalGas Engine Company, Limited, 
shows a 10 brake horse-power gas engine, and the suction gas 
plant which gained the Royal Agricultural Society’s gold 
medal at Derby last year. Messrs. George Waller and Son 
exhibit a set of small gas engines with dynamos on one. base, 
self-contained. They commence at } brake horse-power, 
suitable for charging accumulators, and machines of 3, 3, 1, 
1}, and 2 brake horse-power, are also shown. The } horse- 
power is at work, and, with a 25 volt dynamo, will serve for 
fifteen 8 candle-power lamps. 

An exhibit of interest to all engineers is that of Messrs. B. 
J. Hall and Co., Limited. Their electric copier, in which an 
arc lamp is suspended inside a glass cylinder, round which 
the tracing and sensitised papers have been fixed, and the 
‘“‘ Ordoverax ’’ true scale photo-printing apparatus, are shown 
at work. These have already been described in THz ENGINEER, 
but a new continuous copier is now shown for the first time. 
A horizontal drum, covered with felt, and driven by a } horse- 
power motor, revolves in close contact with a sheet of glass, 
behind which three arc lamps are suspended. The tracing, 
which may have a width up to 40in. and any length, is fed, 
together with a strip of ferro-prussiate, or other sensitised 
paper, on to the drum, which presses the two papers firmly 
against the glass, and brings them in front of the arc lamps 
at an average speed of 3ft. per second—a speed which may be 
varied, according to the sensitiveness of the paper. The 
tracing and print then slide into a receptacle under the drum, 
where they roll up till the whole length is finished. 

There are many exhibitors of stone for building and paving, 
chiefly granite, and the number of firms which make artificial 


stones and marbles is increasing. The ‘ Imperial,’’ 
‘¢ Eixcelsior,’’ ‘‘ Empire,’ ‘‘ Victoria,’’ ‘‘ Economic,” and 
lithographic stones are on view, also ‘‘ Marblite,’’ ‘‘ Manu- 


marble,’’ ‘* Marbrite,’’ ‘* Marblo, &c. 

Several miscellaneous exhibits may be mentioned. 
One is a 4ft. 6in. length of tunnel, shown by the 
Newellite Glass Tile Company, Limited, being a reproduc- 
tion, full size, of a section of the tunnel now being con- 
structed in the Angel to Euston extension of the City and South 
London. Railway. These tiles have a brilliant surface,“and 
are absolutely free from cracks. Another attractive stand is 
that of Messrs, C. Chancellor and Co. The chief exhibit is 
‘¢ Velure,’’ an elastic enamel, white and coloured, very suit- 
able for baths, yachts, and for usein positions where an ordinary 
paint would be liable to crack. Adjoining them is a four- 
roomed bungalow, built by Messrs. Major and Co., Limited, 
in which floor, walls, staircase, verandah, and balcony are all 
treated with ‘‘Solignum.’’ This is an antiseptic wood-pre- 
serving stain, made in various colours. . It is of great interest 
to engineers who have work in the tropics, as it preserves 
wood against the attacks of the white ant, dry rot, &c. This 
is proved by testimonials from Sydney, Natal, the Soudan, 
&c., and by samples of posts which have been exposed to white 
ants; those which have been treated being as solid as when 
put down, whilst the others are quite perished. A similar 
preservative against the teredo would be even more useful. 
The visitor should also notice the ‘‘ Steleonite ’’ stamped steel 
ceilings, which can be made and fixed at the same price as lath 
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and plaster ; and the ‘“‘Emdica’’ zinc sheets, imitating tiles, 
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STATE RAILWAYS 


QF ITALY—BALANCED COMPOUND LOCOMOTIVE, PRAIRIE TYPE 





ITALIAN BALANCED COMPOUND LOCO- 
MOTIVE. 
(By a Correspondent.) 
THE menacing competition of electrical traction in Italy 
has led the State Railway authorities to introduce a 
complete series of high-powered balanced compound 
locomotives of the most economical design, combining 
maximum power with a minimum weight. One of these 
is for fast passenger trains, and the “ Prairie” or 2-6-2 | 
wheel arrangement has been adopted, because it repre- | 
sents a saving of one pair of wheels, as compared with | 
the “Pacific” or 4-6-2 arrangement. The notable 
features of the design are:—Maximum wheel load, 
13°8 tons; tractive effort, 6°8 tons; maximum speed, | 
75 miles per hour; two piston valves distributing to four 
cylinders ; a separate reversing gear for each one of the two 
valve motions; constant communication between the oppo- 





ACTION OF PONY TRUCK 


site ends of each pair of twin cylinders, so assuring the abso- 
lute equalisation of the work done by each cylinder of the 
same group, and, consequently, of the efforts on the two 
cranks in connection. This equalisation of the pressure | 
upon the two pistons of each group, the cranks of which | 
stand at 180 deg., has permitted of a superior self- | 
balancing of the revolving masses in respect of these | 
cranks, thus sensibly reducing the amount of the wheel | 
counterweights and ensuring steadier running and less | 
wear on the tracks. 
The pony truck, which has supplanted the four-wheeled | 
bogie, is an important improvement on the well-known | 
Krauss-Helmholz pony for conjugating the movements | 


acting through a rigid fulcrum, forces the leading driving 
wheel flanges against the outside rail on a curve; while 
the Italian adaptation is combined with a swinging pivot 
cradle, so that the latter is displaced towards the inside 
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of their leading outside flange. This is fully explained 
by the drawings and schematic representation of these 
movements, which latter relate both to the new loco- 
motives and to the “ Prairie” type electromotors of 


Swain Sc. 


PART CROSS SECTION AND END ELEVATION 


of the leading or pilot wheels with the leading driving | of the curve by the radial movement of the pony wheeis, , the Simplon and Val Tellina railways, all of which are 
while the leading driving wheels are simultaneously dis- | due to the same Italian loconiotive designer—motors 


axle. The difference amounts to this: The Krauss truc | 
has @ rigid pivot, aud the leverage of the pilot wheels, | 


placed to the inside of the curve by the guiding action 


proper being excluded. 
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» leading or conjugated driving axle has transverse 
equalising levers an | springs. The recall of the pony 
truck to centre line is partly by gravity, to which is 
added a couple of coiled springs mounted on traversing 

‘ng in connection with each side of the pivot cradle. 
One set of springs would have sufficed, but the second 
was added as reserve in case of breakage of any one. 
The second and third driving wheel springs are con- 





to leak past into the cylinders, and thereby applying 
pressure gradually for starting the train during the first 
phase of its action. It is adopted in this and all other 
important engines of the Italian State railways. The 
engine always works compound. Starting is aided by an 
automatic admission of the steam to the receiver by 
means of a pilot regulator valve, but only while the main 
regulator is in the first period of its opening, and while 
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VALVE MOTION, VALVE AND CYLINDER 


nected with longitudinal equalising levers. Every axle- 
box in the locomotive is fitted with the designer’s 
articulated axle-boxes for permitting free diagonal move- 
nents of the axles without strain in axle-boxes or on the 
frames—which are frequently broken plate-frames with 
ordinary non-articulated boxes. The whole rolling gear 
and suspension is exceptionally supple. On the other 
hand, the framing is of the most rigid construction. 
The side plates are ljin. thick, and strongly braced 


4 
a 
Ss 


the engine is in full gear, as when starting. The driver 
has no more to look to in starting than with a two-cylinder 
| single-expansion engine. The engine is less complicated 
than a four-cylinder single-expansion engine, and is pro- 
portionately less expensive to construct, to maintain 
and to oil in that it has only two valves—not four; that 
it has only two valve motions—not ‘four, or the rocking 
transmissions necessary in their stead. In the case of 
this “ Prairie” type, two reversing gears have been 
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throughout their length. The transverse bracings carry 
two elastic plates for the support of the boiler at two 
intermediate points. 

The oblique type crank axle is of nickel steel, as, too, 
are the crank pins. All rods drive on the same pair of 
wheels, whith are calculated for the full power of all the 
pistons, so differing from divided engine axles, which are 
supposed to divide the efforts, although they are liable 
to the same full stresses when one pair of driving wheels 


Welsh 











Swain Sc. 
PONY TRUCK 


introduced because the locomotives are to work on lines 
of extreme variation of gradient, for which, with the ratio 
of cylinder volumes adopted, the same difference in the 
percentage of high pressure and low-pressure cut-offs 
would not always ensure free working. In all other new 
Italian balanced compounds the percentage of the two 
expansions is determined by shop adjustment. 

The boiler working pressure is 235 1b. The boiler 
seams are treble riveted with double-cover straps. The 


Coals. 





Quality A. 


Slack and briquettes, 
mixed. 


Quality B. Quality C. 





Average calorific values per pound of fuel. 


Lump coal, with some smaii. 





Express train services on lines of level character : 


7700 
average gradients not exceeding 1 in 100. aa 


6-5 Ib. t>(Z) 9 Ib. = 


| 15,000 B.T.U. = average evaporation, 15 lb. 


BT.U. ge evaporation, 15 1b. 





General evaporative power 
in average 
conditions of service. 


Steam production of 
best qualities under best 
conditions. (Z) 


average: 7-5 Ib. 10-75 Ib. 12 Ib. 
Gross consumption per trainmile 
i lb. aS Fee Ib. 7 ae ie Pes 
Carriage loads from 165 to 410 tons = average} 
MNES | ana non she Nees Dla Gta Gps, eae ats | ee 42-2 29-6 26-4 
Carriage loads from 300 to 400 tons; average gross 
consumption per ton (train) mile... 2... 0... -148 104 +093 
325 tons, averaged, carriage loads ORS ES We 46 32-2 28-8 
Train of 400-413 tons; measured consumption—steam | 
BOUIN, BA. Cb rid. saat Fsaktaw. cele section 40 — 30 


The maximum hauling capacity with fast passenger trains is 5 tons of carriages to 1 ton of locomotive and tender in 
average load condition. 


slips. The rest of the axle is of forged Martin steel. | bottom of the boiler is lined with 2 mm. sheet copper. 


The wheel centres are steel castings; the tires of crucible 
cast steel. 

The three-phase regulator of the Zara system has 
already been described, and it appears to be unique in its 


peculiarity of a loose fitting piston valve allowing steam | 





The fire-box, and smoke-box tube plate, are of copper, 
and all the tubes are of brass, with copper ends. ~The 
receiver pipe is of copper, it connects the two groups of 
cylinders by passing around the smoke-box close to the 
tube plate, and the steam is dried in its passage ; the 


pressure being regulated to 94 lb. by a Coale valve at 


the summit of the pipe. Variable exhaust nozzles, with 
helicoidal wings, a8 employed in the French “ Nord” 
locomotives, are used, and the metallic packing of the 
Leeds Forge Company is employed for pistons and piston 
valves. There are two Leach sanders worked by com- 
pressed air, and the Hasler speed indicator and recorder 
is fitted. 

The new engines have only just commenced service, 
but already they are said to be doing excellent work. The 
particulars given below of the fuel consumption of loco- 
motives of a preceding six coupled type, but of precisely 
the same compound system and engine details, will show 
that the results to be expected from this improved type 
are exceptional; the economy already realised is claimed 
as a proof of the great success of compounding when, as 
here, the engine is constructed with a greater simplicity 
of moving parts and less internal friction than any four- 
cycle single-expansion locomotive. 

The coal—qualities B and C—is used on the Great 
Western Railway, and B is the average quality for 
express trains. On the London-Plymouth line the con- 
sumption for compounds is 40°41]b., and for non-com- 
pounds—six-coupled—a37°3 lb. per engine mile. The 
average train load is not given. If assumed to be as 
much as 325 tons, then the Italian system of compound- 
ing shows an economy of—B fuel—about 20 per cent. 
and 13 per cent. respectively, or 27 per cent. superior 
to the results from De Glehn compounds in English 
service, if 266 tons is assumed as the average load. 
The Italian compounds would show yet greater economy 
if their work was based on engine miles. Their average 
speed is, however, 8 or 10 miles per hour less than the 
average speed of the Great Western Railway trains, and 
the commercial speeds 20 to 30 miles per hour less by 
reason of the protracted halts—unknown in English 
services—during which long stationary times the 
machines are burning 22]b. of coal per hour—and this 
is included in the consumption given per mile, as also 
5 ewt. for each fire-lighting, besides the extra required for 
the auxiliary services—steam-heating, &c.—when in use 
—together with shunting and light running, all being 
divided by the number of paying miles made, not by the 
engine, but by the train. 

This compound system, having only an extra pair of 
cylinders—all other mechanisms remaining as in a two- 
cylinder locomotive—may be fairly compared for sim- 
plicity with a two-cylinder locomotive provided with an 
expensive superheater; and, when tested by the results 
obtained with Canadian-Pacific locomotives having 
Schmidt superheaters, the Italian compounds show a 
superior economy of 20 per cent., if the express train 
load of 800 to 400 tons and ‘104 per train ton-mile 
—middle column—is compared with the Canadian con- 
sumption, loosely stated as °129]b. per ton-mile. A 
compound system showing such striking economy over 
superheating is worth the serious attention of locomotive 
engineers. 








CHAIN TESTING MACHINE. 


A LARGE railway company in the North of England is just 
having delivered to its order two 30-ton chain testing 
machines. These machines are being supplied by W. and T. 
Avery, Limited, of Birmingham. Each machine has a cast 
iron hydraulic cylinder and piston formingthe straining portion, 
and a cast iron lever and steelyard forming the weighirg or 
recording portion. These are placed at opposite ends of two 
rolled steel joists, which form a compressive column to take 
the stress applied to the chain specimen. The hydraulic 
cylinder is provided with a piston and piston-rod, and is 
designed to work with an hydraulic pressure of 7501b. per 
square inch, and both cylinder and piston are provided with 
the usual hydraulic leathers. At the top of the cylinder is a 
double valve of the plunger type to control the direction of 
the pressure supply either to the front or to the back of the 
piston as desired. 

The weighing or recording apparatus consists of a cast 
iron main lever fitted with hardened steel knife edges, the 
length of these knife edges and the distance between them 
being in accordance with the regulations issued by the Board 
of Trade. The fulcrum knife edge works in hardened steel 
bearing blocks fitted into recesses in pedestals cast upon the 
main crosshead, while the main knife edge is connected to 
the main shackle, having a hardened steel bearing block. The 
steelyard is of cast iron fitted with hardered steel knife 
edges, and has a graduated scale plate divided into tons and 
sub-divided into ;}, tons by a vernier scale upon the sliding 
poise. The graduations range from zero up to the full 
capacity of 30 tons. The poise is mounted upon four rollers 
which run upon tracks upon the steelyard, and the poise 
itself is actuated by a central screw which is rotated by 
means of bevel and spur wheel gearing. The gearing is con- 
trolled by a hand wheel at the front of the steelyard. In 
this arrangement the pressure of the hand upon the 
hand wheel has no effect upon the steelyard. This is 
secured by arranging the gear so that the hand wheel, which 
is carried in a bracket bolted to the steelyard column and 
has attached to it a spur wheel, communicating its motion to 
a second spur wheel ¢arried by a bracket bolted to the steel- 
yard itself, the meeting point of the gearing being -at the 
fulcrum knife edge. ‘The rise and fall of the steelyard is 
controlled by means of a cast iron column having a wrought 
iron shank fitted with suitable buffer springs. 

‘he chain specimen is held in two cast steel ‘ slippers,’ 
one of which is attached to the main shackle and the other 
is secured to the piston-road. Any size of chain from ,',in. 
diameter up to 1#in. can be tested in this machine, chains 
from 3in. up to the maximum size being inserted direct into 
the slippers, while sizes of chain less than fin. diameter are 
secured in loose holders which are themselves secured in the 
slippers. 
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LIVERPOOL ENGINEERING SocieTy.—The annual general and 
twelfth and last ordinary meeting of the session will be held at the 
Royal Institution. Colquitt-street, at eight o’clock on Wednesday 
evening, the 24th April, 1907, when the annual report of the 
Council and.the hon. treasurer’s statement will be made and other 
business transacted. A Council meeting will be held at 7.15 p.m, 
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NEW RESERVOIRS AT WALTON. 


Own April 30th, 1901, Sir Henry Knight, Chairman, 
of the then Southwark and Vauxhall Water Company, 
cut the first sod of two large reservoirs which the com- 
pany had decided to construct on the south side of the 
river Thames just above Hampton, and between it and 
Walton. On Saturday last we were invited to attend the 
opening ceremony of these fine reservoirs in the presence 
of a large company made up of members of the Metro- 
politan Water Board and of other representative bodies. 
The party was conveyed by special train to Hampton 
Court Station and by steam launch from above Molesey 


construction of this was also entrusted to Messrs. John 
Aird and Sons in 1905, and the work is now completed, 
as will be seen from the two engravings—Fig. 4 and 5. 


It consists of three tunnels made under the towing path. | 


These are commanded by three “Stoney” sluices made 
by Ransomes and Rapier, Limited, of Ipswich. These 


sluices are worked by hand by reduction gear from a foot- | 


path situated above flood level. The views show the 
screen chambers, in which the screens, which are made up 


of stout iron bars arranged on edge, are erected at an angle | 


sloping upwards from the river. The screen chambers 
are, as will be seen, composed of brickwork, and are at 
present closed at the inner side by a brick wall. Later 














Reference. 
| Enstern District Works e Mains sieva 
New River 0. 
Southern. .......0 


tho 
LIS ee tment 


SHEPPERTON 
see tee 








Sg“ KEMPTON PARK 
igo New River Works 

KANWORTH a | 

Eastern Works” Sa 


RB intercoriumccccn 
Filters 


Reservoirs 


1000 Miilion Gallons 
(To be constructe 


Strucie 





rae 





“Tae Excineer™ 


Fig. 1—RESERVOIRS IN 


Lock to the intake to the new reservoirs, and thence by 
contractor’s train to the reservoirs themselves. After an 
introductory speech by Mr. E. B. Barnard, the Chairman 
of the Works and Stores Committee of the Water Board, 
the opening ceremony was performed by Sir R. Melvill 
Beachcroft, the Chairman of the Board, at the conclusion 
of a speech, the actual ceremony consisting of the 
closing of an electric switch, which allowed current to 
flow from a portable generator to a motor governing 
the valves in the decanting tower in the eastern or 
Bessborough reservoir. This admitted water to pipes 
running in a tunnel to filter beds at Hampton. 

At the time of the cutting of the first sod we gave an 
outline of the proposals of the water company, but it will 
perhaps be of interest:if we state afresh the leading par- 
ticulars regarding these two new reservoirs. The original 
scheme for their construction was submitted to Parlia- 
ment in 1896, but the Bill was strongly opposed, and did 
not become law. 
brought forward again two years later. 


aid Vauxhall Act, 1898,” received the Royal Assent on 
25th July, 1898. 


in 1901, and by the 24th of June, 1904, when the under- 


taking of the company was transferred to the Water Board, | 
the construction of the reservoirs was in full operation. | 


The land on which the reservoirs stand formed part of 


the Apps Court estate, the original house from which the | 


name was taken having been built at the same time as 
Hampton Court Palace. 


It was considerably modified, and | 
This time it | 
passed through both Houses, and, as the “ Southwark | 


A good deal of work in the way of | 


clearing the ground, bringing plant upon the site, &c., had | 
been carried out before the ceremony of cutting the sod | 


It was burnt down at the end | 
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| on a channel will be excavated from these up to near the 
reservoirs, where a large pumping station is to be erected. 
This is to be large enough to pump into the reservoirs, the 
top water of which will be 43ft. above the mean river 
level, up to 100 million gallons of water in the twenty-four 
hours. Neither the channel nor the pumping station 
have yet been started upon. 

As will be seen in Fig. 2 the valve house, which stands 
| at the north end of the dividing wall separating the two 
| reservoirs, is approached by a handsome stairway. In 

the house are the various valves, &c., for controlling the 
flow to and from the reservoirs. Some distance out in 
each reservoir, from the corner of each which is nearest the 
valve house, is placed « decanting tower, from which the 
water can be drawn off from either or both reservoirs at 


| wall carried down below the level of the clay and well 
| rammed in. The top portions of the inside walls have 
| been faced with brickwork laid to a curve. A straight 
wall, constructed in the same manner as the side walls, 
| divides the reservoirs into two unequal portions, the 
| water level in each case being the same. 

| In the opening speeches stress was laid on the advan- 
| tage of storage as a method of purifying water, and the 
Chairman, after having read a letter from Dr. Houston, 
in which the latter explained that the chief advantage in 
storage, over and above the possession of a body of 
water as a safeguard against drought, was the fact that 
the microbes of harmful diseases could not live for any 











Fig. 3—DECANTING TOWER 


great length of time in contact with the ordinary microbes 
abounding in water, stated that it was the aim of the 
Board to have, in future, so much storage capacity that 
every gallon pumped into the mains might have had a 
reasonable sojourn in the subsiding reservoirs. It may 
be mentioned in this connection that with the com- 
pletion of these reservoirs the Board has in its area 
sixty subsiding and storage reservoirs for unfiltered 
water, having a total area of 1435 acres, with a 
capacity of 8884 million gallons. This storage, it is 
pointed out, would be sufficient to provide a supply 
equivalent to about 40 days of average consump 
tion fora population of 6} millions, without drawing on 
the Thames or any other source of supply. 

One other point in the Chairman’s speech we may refer 
to. He remarked that as chairman of the Arbitration 
Committee which sat to decide the terms of the transfer 








of the eighteenth century, and the building which took | 
its place had to be pulled down when the reservoirs were | 


constructed. 


The contract for the work was let to Messrs. John | 


Aird and Sons under a schedule of prices in February, 
1901. The work has entailed the excavation of 1} million 
cubic yards of general excavation; 1,429,000 cubic yards 
for forming embankments ; 200,000 cubic yards of puddle, 
and 75,000 cubiz yards of Portland cement concrete. The 
lining of the reservoirs contains 13,000 superficial yards 
of brick paving and 13,000 lineal feet of coping—equal to 
nearly 2} miles. The “ Knight,” or Western Reservoir, 
has a capacity equal to 480 million gallons and a water 
area of 514 acres, while the “ Bessborough,” or Eastern 
Reservoir, has a capacity of 718 million gallons and a 


water area of 74 acres; or, taking the two together, a | 


water area of 1253 acres and a capacity of 1198 million 
gallons. Each reservoir has a depth of 42ft. Two lines 
of 48in. mains run from the reservoir to the south bank of 
the river opposite the old Southwark and Vauxhall Com- 
pany’s works at Hampton. Here they descend in a shaft 
lined with c.st iron to a tunnel] 12ft. 6in. diameter driven 
under the river, through which the mains are taken to the 
north bank and connection made with the existing reser- 
voirs an | filters at Hampton. where they are eventually also 
to be connected with the aqueduct coming from the large 
existing reservoirs at Staines. 

A glance at the accompanying map—Fig. 1—will show 
the position of not only these reservoirs, but also of the 
other reservoirs in the Thames Valley, including those at 
Staines and another which is to be constructed near those 
opened on Saturday. This will, when completed, hold 
nearly as much as the Knight and Bessborough reservoirs 
together, namely, 1000 million gallons. The intake for 
the new reservoirs will also be seen in the map. The 











Fig. 2—APPROACH 


any desired level. A view of one of these towers is 
shown in Fig. 3, which represents it before any water 
was let into the reservoirs. Each decanting tower is 
connected, by means of a light iron girder bridge, with 
the side of the reservoir near the valve tower. It will 
have been evident that, as there is no pumping station 





| near the reservoirs, they had to be filled by some other 
| two other of the Board’s pumping stations on the other 
| side of the river, and the reservoirs have now been full 
for some six or seven weeks. 
very much the same way as has been the case with other 
| reservoirs in this district. The ground has been excavated 


| means. As a matter of fact, this was brought about from 
The construction of the reservoirs has been carried out in 
| and levelled, and earthen embankments made with a puddle 


TO VALVE HOUSE 


of the undertakings of the eight Companies to the Water 
Board, he had thought it his duty to say some very hard 
things concerning those Companies. In the interval] he had 
had occasion to modify his views very considerably. 
He had realised, he said, the gigantic work which the 
companies had in hand, and the admirable manner in 
which they, on the whole, had carried it out. The work 
of the Board would have been impossible without the 
hearty co-operation of the many officers of the Com- 
panies who had fallen in with the new order of things in 
away that was highly commendable. A very cordial tribute 
was paid personally to Mr. J. W. Restler, M. Inst. C.E., 
the deputy chief engineer of the Board. Mr. Restler it was 
who, as chief engineer of the Southwark and Vauxhall 
Company, had planned and designed these reservoirs, and 
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Fig. 4—THE "INTAKE, SHOWING SLUICES: 














‘Fig. 5-THE INTAKE AND™SCREEN CHAMBERS ~ 


it was under his immediate supervision that they had been | 12in. heavy shell 18°075in.° A similar variation’in prac- | tile is plunged, with its axis horizontal, half-way into a 


successfully completed. 

We may say that the whole of the works reflect great 
credit on the contractors, Messrs. John Aird and Sons, 
and their agent, Mr. Robert Smith, who had charge of 
the work throughout the whole period. The perfectly 
level line of the embankments attracted the attention of 
the visitors, showing that great care had been taken in 
forming them, and although the whole of these are arti- 
ficially made, they showed no signs of the slightest 
settlement or irregularity in line, the copings being 
perfectly true and level throughout. 

After the ceremony the party was again taken by 
contractors’ train and then by launch to the Riverdale 
Pumping Station of the old Southwark and Vauxhall 
Company. Here opportunity was given for inspecting, 
amongst other things, the latest additions to the pump- 
ing plant, which consist of the three fine sets of vertical 
triple-expansion engines made by the North-Eastern 
Marine Engineering Company. As these were described 
at considerable detail in our issues of May 3rd, August 2nd, 
and November Ist, 1901, we need not do more than refer 
our readers to these issues. 

At the conclusion of the inspection the visitors made 
their way to Hampton Station where, the special train 
was waiting to convey them back to London. 

We have to express our thanks to the Chief Engineer 
of the Board, Mr. W. B. Bryan, and to the Clerk, Mr. A. 
B. Pilling, for their courtesy in lending to us the photo- 
graphs from which the engravings given herewith and 
on page 396 have been reproduced. The engravings 
speak for themselves and require no further explanation. 








MODERN ARMOUR AND ARMOUR-PIERCING 
PROJECTILES. 
No. II.* 
sy Lieut. H. J. Jones, A.R.C.Se. (Lond.), A.O.D., Inspector of 
Ordnance Machinery. 
ARMOUR-PIERCING PROJECTILES. 

MopERN armour-piercing projectiles are made from a 
nickel-chrome ferro alloy, and are either cast or forged. 
Hadfield has given the following proportions of elements, 
other than iron, as being typical for air-hardened projec- 
tiles. Carbon, ‘8 per cent. ; silica, ‘2 per cent.; sulphur, 
‘04 per cent.; phosphorus, ‘04 per cent.; manganese, 
*12 per cent. ; nickel, 2 per cent.; and chromium, 2 per 
cent.'° -The ingots for forged armour-piercing projectiles 
are usually made so that two projectiles can be obtained 
from one ingot, and the treatment of the ingot is some- 
what similar to that adopted for the ordinary nickel- 
chrome plate.. The ingots are not allowed to cool, but are 
reheated and forged hydraulically. The forging is reduced 
roughly to finished size, the points being formed between 
swages, after which the projectiles are slowly reheated 
and annealed.’ Armour-piercing shells have their 
cavities formed by punches and dies, and in the case of 
shells, such as the American, the base is closed by a plug 
screwed into the walls which are not upset. In our 
service the base is continuous with the walls, and is 
closed by a base plug, the internal cavity being first 
punched or pressed, and the walls upset in a die when the 
ends only are hot. The cast steel projectiles are cast 
point downwards, the body and dead head being in a sand 
mould, and the nose or part of it in a cast iron chill. The 
mould is first dried, and the chill coated with a carbon- 
aceous composition, the core being carried on a spindle 
in the usual way. After casting the shells are placed in an 
annealing oven, at about 1400 deg. Fah., for a day or so, 
several castings being annealed at the same time. The 
shells are then machined, the dead head cut off, and 
the cavity trimmed, the ogival head being either cut 
or ground to the correct radius. In our service the 
radius of the head is 2 calibres, corresponding to a nose 
Be ; J ‘, or 83 deg. — 12 min. for all shot 
and shell. In America the 12in. A.P. shot has a radius 
of head 24:18in., the 12in. light shell 18-O0in., and the | 


angle of 2 tan 





* No. [. appeared April 12th. 
Hadfield. British Patent No. 6089. 1901. 
7 Carnegie. ‘‘ Armour-piercing Projectiles.” ‘‘ Proceedings,” I.C.E., | 
February, 1903. : 


tice obtains in other countries. 

(In all probability this matter needs revision. The 
original series of experiments to determine the best 
shape of head for this class of projectile were carried out at 
the low striking velocity 1500foot-seconds, againstunbacked 
wroughtiron 14—12 inch plates, and unbacked 12—10 inch 
compound plates.” In each case the order of merit was 
assigned according to the depth of the indent made, a 
method which would be entirely unsuitable for modern 
hard-faced Krupp or Terni plates. From the results of 
experiments on hardened steel plates by dropping heavily- 
loaded punches on them, I find the more highly elastic 
the plate the more blunt should be the nose, particularly 
for oblique impact. Furthermore, when the plate is 
defeated by what is generally called “boring action,” I 
find the diameter of the punch relative to the thickness 
of the plate to be a deciding factor; whereas, when the 
plate is defeated by a smashing action, I find the angle 
of the nose and the diameter of the punch to be un- 
important, the velocity rather than the weight appearing 
to decide the result ; that is to say, a certain increase in the 
weight of the punch is less effective than the same per- 
centage increase in the striking velocity.) 

The head having been brought to the correct radius 
the base is then trimmed, bored and screwed, the groove 
for the driving band turned, and the projectile made 
ready to receive its cap. It is then brought to the correct 
weight, examined, and hardened, after which it is ground 
to gauge, if necessary. 

The method adopted for hardening projectiles varies in 
much the same way as the method for plates. Besides 
heat treatment, even cementation of the head has been 
carried out, the nose being afterwards tempezed by 
cooling in oil. One method of hardening consists in heat- 
ing the projectile, suspended point downwards, in a 
furnace, the point and shoulder being raised to a harden- 
ing temperature, whilst the point itself is protected from 
the direct action of the heat. The projectile is then 
removed to a hardening tank, and a cooling medium cir- 
culated under high pressure throughout the cavity, the 
projectile being afterwards completely immersed.?? At 
Terre Noire the projectiles are oil hardened, the quality 
of the steel differing in different shells, being hardest in 
the largest calibres. The St. Chamond projectiles, 
generally of crucible steel, are heated to a cherry red, 
and gradually plunged into an oil bath until cold; but in 
some cases the projectile is plunged, for about eight or 
ten minutes, only up to the front band, after which it is 
completely immersed until cold.2* Armour-piercing pro- 
jectiles manufactured at the Toubia Arsenal used to be 
heated in an upright gas furnace to a temperature between 
780 deg. and 800 deg. Cent.; they were then transferred 
to an iron tank, and a jet of oil under a pressure of half 
an atmosphere acted on the point of the projectile until 
the tank was full, the capacity of the tank being sufficient 
to hold a weight of oil equal to ten times the weight of 
the projectiles. The method subsequently adopted for 
quick-firing armour-piercing projectiles was to heat them 
to about 740 deg. Cent., and then plunge them into a 
bath of oil at about 24 deg. Cent. They were then 
hardened again at the point, a jet of water being played 
on the inside and outside. The caps were also hardened, 
the top being heated to a bright red heat and the cap 
then plunged into water.” Air hardening, as introduced 
by Hadfield, is effected by directing a cold blast on the 
inside and outside of the projectile, which is raised to a 
higher temperature than whea cooled by oil or water. 

To test for dangerous initial strains the shells are kept 
for about three months, if possible, and some of them, after 
having been immersed in hot water up to the driving 
band, are plunged into cold water at least 130 deg. Fah. 
lower than the temperature of the hot water. In 


| America, before acceptance for ballistic tests, the pro- 
| jectiles are cooled to about 40 deg. Fah., and then | 
| suddenly plunged into a bath of water at from 180 deg. 


to 212 deg. Fah. 


18 THe ENGINEER, ‘ American Armour-piercing Projectile:,” November 
19th, 1897. 

19 Cunhill, “Experiments with Armour-piercing Projectiles,” ‘‘ Pro- 
ceedings” R.A. Inst., Vol. XI., No. 7. 

20 Hadfield, American Patent, May 27th, 1898S. 

21 Nazro, ‘‘ Modern Mechanism.” Macmillan and Co., 1899. 

22 Cubillo, ‘‘ Armour-piercing Projectiles” (Correspondence. ) 


When thoroughly heated, each projec- 





| ceedings,” I.C.E., February, 1903. 
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a bath of water at a temperatare not greater than 40 deg. 
Fah., and after a brief period the projectile is turned over 
for a like immersion of the opposite side. The projectile 
is then removed from the bath, and tested under a 
hydraulic pressure of 500 Jb. per square inch.” 

With regard to the design of armour-piercing projec- 
tiles, the general practice is to put no restriction either 
on the material or the method of manufacture, the pro- 
jectiles being accepted solely on the ballistic and other 
tests. The weight, form of head, maximum length, dia- 
meter over band, size and shape of driving band, are 
usually specified for armour-piercing shot; but shape, 
size, position of cavity, and means of closing the base, 
are left to the manufacturer. In the case of armour- 
piercing shells the minimum capacity and minimum 
thickness of walls are also supplied. 

A method by which the thickness of the base of a shell 
can be checked has recently been published, but it rests 
on the altogether artificial assumption that the base of 
the shell will tend to fail by shear along a cylindrical 
section parallel with the walls.*4 This, of course, the base 
will not do. The minimum thickness of the base to carry 
the powder pressure can be determined on the assump- 
tion that the base will behave as a plate, fixed at its edges, 
under a uniformly distributed load; then d being the 
diameter of the shot, p the maximum pressure on the 
base, and f the safe tensile stress, in the usual units, the 
thickness ¢ is given by 
_ada/2p 

ec Oe 

When the base is closed by a screwed plug it has to be 
ensured that the load on the plug can be carried by the 
shear strength of the thread. The usual thickness of 
base is considerably greater than that necessary to pre- 
vent fracture on firing; actual bases probably have a 
factor of safety of from 5 to 7. 

The minimum thickness of the walls of an armour- 
piercing shell to prevent “setting-up” in the gun is 
' much less than that necessary to prevent “ setting-up” 
when striking a plate. The former can be calculated, 
but there is absolutely no theoretical guidance applic- 
able to the determination of the latter. The minimum 
thickness of our armour-piercing shells closely follows a 
ule— 


t = '144d + -084, 
d being the calibre, and ¢ the minimum thickness in 
inches. American shells follow a rule— 

t=:'19d + °03, 
and from the particulars available of French and German 
shells, the general practice appears to be to make ¢ from 
one-fifth to one-seventh the calibre. 

The simplest way to design a shell when the calibre, 
| thickness of base, and minimum thickness of the walls 

has been decided, is to draw a section of the shell to a 
| conveniently large scale, preferably on squared paper, and 
| assuming a probable shape of cavity, to determine graphi- 

cally the weight of the shell, capacity of the cavity, and 
| position of centre of gravity. A little experience enables 
| one to adjust the shape of the cavity to bring the shell 

within the specified limits of weight, capacity, &c. 

The factors affecting weight and proportion of projec- 
tiles do not generally permit of exact definition, but as a 
working rule we may take it that for service armour- 
piercing projectiles, the weight in pounds and the calibre 

| in inches are connected by a rule, such as— 
8w = d*17, 

The tests of armour-piercing projectiles consist in 
| firing them at certain velocities against a specified type 
| of plate, the target being sometimes completed by a 

suitable thickness of backing and one or more skin 
| plates. In the case of American armour-piercing shot, 

two are fired normally at a 1} calibre plate, with velocity 
| sufficient to carry them through the plate and backing. 


| The acceptance of the lot depends on both shot getting 
| through without cracks or deformation. An alternative 


| test specifies that the shot must go through, whole or 
| broken, 1 calibre of hard-faced plate at about 1900ft. per 


| second.” 


23 Tue Enorneer. ‘‘ American Armour-piercing Projectiles,"" November 
| 19th, 1897. 
24 Freeth. 
| 25 Tue ENGINEER. 
| ber 19th, 1897. 





** Journal of the R. A.,”” December, 1905. 
‘“‘ American Armour-piercing Projectiles,” Noveme 
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ARTERIAL DRAINAGE IN IRELAND. 


Tue Comission appointed in 1905 by the Lord-Lieutenant 
at that time, the Ear! of Dudley, to inquire into matters 
affecting the arterial drainage of Ireland has recently 
issued its report, which is published in the form of a par- 
liamentary paper. The terms of reference included an 
inquiry into the methods of initiating, executing, and 
maintaining schemes of arterial drainage under existing 
statutes, and into alterations desirable, ifany, in the existing 
methods. A supplemental Commission issued by Lord 
Aberdeen in May, 1906, authorised special inquiry into 
the drainage areas of the Barrow, Erne, and Corrib. The 
Commissioners were Sir Alexander Binnie, chairman ; 
the Right Hon. Thomas Andrews, Mr. Stephen Brown, 
Mr. James Dillon, and Mr. J. H. Ryan. The two last- 
named gentlemen are well known civil engineers in 
Treland, and the chairman, it need hardly be stated, is a 
past-president of the Institution of Civil Engineers. The 
Commissioners examined 146 witnesses, and inspected 
several catchment areas. 

The report of the Commissioners emphasises the fact 
that it was no part of their duty to ascertain to what 
extent drainage works could be carried out, or to inquire 
into the merits of particular schemes, although they 
point out that a considerable amount of drainage work 
could with advantage be undertaken if suitable facilities 
existed. It is abundantly clear, from the statements 
contained in the report, that the existing machinery for 
initiating arterial drainage work in Ireland is practically 
inoperative, and that, as a consequence, the construc- 
tion of new works of this nature is at a standstill. 

There are at present two drainage codes in operation— 
one the code of 1842, the other the code of 1863, both 
associated with supplementary modifying Acts. 

The 1842 code is obsolete, except in its application to 
120 drainage districts constituted under its provisions. 
The Acts enabled one or more proprietors affected by 
floods to move the Irish Board of Works to provide drainage 
works. On receiving the assents of the owners of two- 
thirds—afterwards reduced to one-half—in value of the 
lands proposed to be drained and improved, the Board of 
Works could proceed with the scheme, the cost being 
divisible among the proprietors in proportion to the benefit 
received. The Act of 1842 never had a fair trial, on 
account of the uneconomic application of its provisions 
during the famine years of 1846-7 and subsequently. The 
ultimate financial result as regards drainage districts 
formed under the code of 1842 was that while the total 
expenditure was £2,390,612 only £1,041,934, was charged 
against the proprietors, the remainder, viz., £1,348,678, 
being either a free grant or remitted by the State. 

The code of 1863 is still extant, and under its provi- 
sions sixty-three districts have been constituted. It is, 
however, in many respects, inoperative, owing, in part, 
to inherent defects, but mainly to changes made in the 
tenure of land by recent land legislation, dating from the 
Land Law (Ireland) Act of 1881. The code reverses 
the procedure prescribed in the 1842 Act, for 
under the Act. of 1863 the duties of preparing plans 
and carrying out the works are imposed on the 
proprietors themselves. The Board of Works advances 
money for the execution of the works, and determines 
the incidence of the expenditure on the lands improved. 
The total cost incurred by sixty completed districts has 
been £980,132, being an excess over the estimated cost 
of £415,338. The most serious impediments to the 
successful working of the existing drainage Acts are, 
first, the difficulty of raising the preliminary expenses, 
which must be borne by the petitioners, and secondly, the 
very great difficulty of obtaining the requisite proportion 
of assents to the formation of a new district. Both 
difficulties spring from the same cause, the nature of the 
land legislation during the past twenty-five years. Since 
the passing of the Land Act of 1881 the owner of an 
estate has had practically no inducement to promote a 
new drainage district, or to assent to the formation of a 
district by his tenants. An increased rent, which may 
be fixed by the Board of Works under the Act of 1863, 
may be subsequently swept away by the Land Commis- 
sion. Any excess of cost over the estiniate falls on the 
proprietor. The altered conditions produced by the Land 
Act have operated to prevent the execution of several 
works previously sanctioned. The drainage work 
earried out subsequently to 1881 represents only one- 
eighth of the total expenditure under the 1863 Act. 
The Commissioners also attribute to the effect of the 
Land Acts much of the indifference manifested by 
drainage boards to maintain their works in an efficient 
state of repair. 

While the Land Acts made the constitution of new 
districts unlikely,the Land Purchase Acts, especially that 
of 1903, made their formation almost impossible. The 
Act of 1863 contemplated the existence of a few large 
landowners in a district whose estates in the district, 
whether drained or not, were taken by the Government 
in security for repayment of the loan, and the onus of 
collecting the increased rents of tenants due to improve- 
ments was cast on the landlord. Now, however, owing 
to the operation of the Land Purchase Acts, the owner- 
ship is passing into the hands of a very large number of 
tenant occupiers. It follows, therefore, that in the near 
future not only will it be impossible to obtain by the pre- 
sent procedure the assents of one-half of the proprietors 
to the formation of new schemes, but also to secure, 
except at exorbitant cost, the payment of the annual 
maintenance rate, which, when divided among many 
proprietors, runs down to a few pence per head per 
annum. The Commissioners are of opinion :— 

That the existing Acts cannot be rehabilitated by meansof amend- 
ment, and that it is essential to repeal all existing Drainage Acts, 
that is of both codes, and to pass a new Drainage Act which shall 
provide for the initiation, execution, and maintenance of new 
districts, as well as for the maintenance of existing ones. . . . . 
An endeavour should be made so to arrange future legislation as 
fo bring into Kharmonious working a drainage department, the 





county councils and rural district councils interested, and the 
persons directly benefited by arterial drainage. Many small 
distcicts could be drained and improved at small cost without 
much engineering difficulty ; in them the assents of proprietors 
could, if sought, be easily obtained, and the increased value of 
the land would well repay the outlay, ‘There are other large 
works presenting serious engineering difficulties, and involving 
heavy expenditure ; where such large works are to be undertaken 
an excess of the actual over the estimated cost must always be 
contemplated, and the difficulty of securing the assents of pro- 
prietors to the scheme would be correspondingly increased , the 
security for the repayment of the loan would also have to be 
considered. Finally, there are large works, such as the improve- 
ment of the outfalls of considerable rivers, which are admittedly 
of an unproductive nature, but which are indispensably necessary if 
large areas are to be drained. Such works must, if done atall, be 
assisted by the State by means of free grants. The outfall being 
improved, the subsidiary drainage could then be undertaken by the 
proprietors by means of a charge on the land that could be drained 
and improved. 

Dealing with the question of the magnitude of floods 
to be provided for in drainage works, the report suggests 
that, in many instances, it would be sufficieat to design 
works with a view to meet what may be termed the 
ordinary annual floods, instead of providing works capable 
of dealing with exceptional floods occurring at intervals 
of perhaps twenty years. The Commissioners cite the 
river Barrow area as a case in point. The basin of the 
upper Barrow suffers more from floods than any other 
part of Ireland. Altogether the condition of the district 
may be described as deplorable. The Commissioners 
state that the task of clearing the main outfall of this 
river is manifestly far beyond the reach of private enter- 
prise, and recommend the area for exceptional and early 
treatment. 

The districts of Loch Corrib, Loch Erne, and the river 
Bann, and in a lesser degree that of the river Barrow, 
present special features of perplexity and difficulty, owing 
to complexity of interests involved. The agricultural 
interest concerned with the drainage of the land is 
opposed to the interests of those concerned with naviga- 
tion, milling industries, and fishery rights. These diti- 
culties are referred to in the report. 

Arterial. drainage is of special importance in Ireland 
owing to the configuration of the country. The mountain 
ranges are chiefly coastal, while great portions of the 
midlands are flat and of low elevation, resulting in a 
sluggish flow of rivers, the fall being slight. Arterial 
drainage, besides producing an i-nprovement in the climate 
—due to the reduction of humidity—and in the public 
health, is above all a vital necessity in an agricultural 
country like Ireland, in order that the farmer may be 
secured against disastrous summer floods, and against the 
saturation of the land for several months in the year. 

The report recommends the constitution of Conservancy 
Boards for the several watersheds, to supervise and con- 
trol all matters pertaining to drainage within their 
respective areas. This recommendation is in accord with 
the terms of the report of the Commission presided over 
by Sir James Allport in 1887. Without such general 
control over the entire watershed the Commissioners fear 
the local control by county councils would result in con- 
fusion, and possible antagonism, between the different 
authorities concerned ; but in many cases minor water- 
sheds and drainage areas might well be under the charge 
of committees appointed by county councils. Over all 
these local authorities would be one Government drainage 
department, either separate and newly constituted, or a 
branch of an existing devartment of State. 

The report describes in considerable detail the consti- 
tution and powers of the proposed administrative bodies, 
and deals with the difficult question of finance. It is 
recommended that Government loans for arterial drainage 
should be made direct to the county councils on the 
security of the rates, the councils recovering the due 
proportion of the annual instalment from each occupier 
by means of the poor rate. As to the incidence of taxa- 
tion for arterial drainage works, the Commissioners are 
strongly of opinion that it would be injudicious, as well 
as unjust, to levy a poundage rate on the entire catch- 
ment basin for the purposes of drainage, but that the 
cost should be borne by the lands actually drained and 
improved. They do, however, suggest a compromise 
which they hope “ will go far to meet the views of those 
who advocate a catchment area charge without exciting 
the hostility of those who are opposed to it. That is to 
say, the adoption of our proposals involves a contribution 
by the county councils to the expenses of the Conserv- 
ancy Board, and also the free use of the services of 
members of the county council staff, and to that extent 
relieves'the arained district of expense.” 

One clause of the report is of interest in connection 
with the work of the Royal Commission on Canals, now 
sitting. We quote it in full :— 

We have not referred to the effect on arterial drainage of main- 
taining a navigation level on rivers. The policy of utilising canals 
and inland waterways as a means of transit is at present the sub- 
ject of inquiry by a Royal Commission appointed specially to 
consider the subject. There is, however, one remark we desire to 
make respecting the river Shannon. The Aliport Commission 
recommended that the drainage department shou'd look after the 
drainage and navigation of that river as a national work, and one 
too large for the usual operations of a conservancy board. By 
the terms of our Commission we have felt precluded from making 
special inquiry into the circumstances of the Shannon, but we have 
no reason to differ from the conclusions arrived at, after taking 
exhaustive evidence, by the Allport Commission. With regard to 
the Lower Bann navigation, we received evidence that, in the 
interests of arterial drainage, navigation might, with advantage, 
be abandoned. 


The report summarises the proposals of the Commis- 
sioners as follows :— 


From the foregoing it will be seen that we recommend (i.) the 
formation of a Government Drainage Department, whose functions 
should be to define the boundaries of the several catchment basins 
in Ireland, ascertain the nature, extent, and cost of the drainage 
works required therein, determine the constitution of the body 
which shall be responsible for the maintenance of works when 
executed, and be the guardian for the expenditure of public 
money ; (ii.) the creation of Conservancy Boards for the large or 
‘* major” catchment areas, which should have charge of the main 
outfall works, and exercise control over the subordinate drainage 
committees in their area, with a view to sécuring harmony of 





action and unity of purpose; and (iii.) drainage committees for 
small or ‘‘ minor” catchment basins, and for drainage districts jn 
the large watersheds, These latter would be largely under tho 
control of the county councils, In dealing with this complex 
and difficult problem we have framed our proposals to meet 
the following tests:—Will they enable new drainage districts 
to be formed in a simple and economical manner! Will they meet 
the after needs of all districts, existing and to be formed large 
and small? Will they provide for the security and repayment of 
the Government loan, for the accurate determination of the 
increased value of the improved lands, and for the expeditious 
acquisition of land and water rights? And the answer to each of 
these questions will, we venture to hope, be found to be in the 
affirmative. 








DOCKYARD NOTES. 


Tue long-delayed Vittor, Emanuele class is approaching 
completion, and the first ship, the Regina Elena, has done 
her trials with remarkable success, the designed 22 knots 
being greatly exceeded. 


THE German cruiser Ersatz Wacht has been launched, and 
named Stettin. _Germany’s progress in this class of vesse| 
attracts little attention; yet the Stettin and numerous 
sisters can all steam at 24 knots, and later boats are to be 
faster still. They are far more numerous than our Scouts, 
and carry 4in. guns instead of 12-pounders. Called “ little 
cruisers,’’ they seem harmless enough, except in speed; called 
‘“‘ocean-going destroyers’’—which apparently is their 
destined réle—they represent a very anpleadknt fact. Small 
cruisers, with a fair turn of speed, are likely to do far more 
mischief in the next naval war than the orthodox torpedo 
craft. 


THE Japanese cruiser Kuramawill be launched at Yokosuka 
in September next. The Tone will be launched about the 
same time at Sassebo. The Yodo’s launch is fixed for October 
at Kawasaki, and the Mogami’s in August. It is not stated 
when the Aki and Ibuki will be set afloat. 


Or the ex-Russians, some will be ready for service at the 
end of the year, the dates being as follows :—Sagami 
(Peresviet) in November ; Iwami (Orel) in June ; Tango (Pol. 
tava) in November; Minoshima (Seniavin) about May or 
June ; Tsugaru (Pallada) in November next. 


Tue Iki (Nikolai), Okinoshima (Apraksin), and Soya 
(Variag) have already been repaired. The Suwo (Pobieda) 
and Hizen (Retvizan) appear to hang fire, and are probably 
beyond repair when the cost is considered. Of the Aso 
(Bayan) contradictory tales exist. According to some stories, 
she will soon be ready for sea; while others assert that she 
was more damaged than any. It is known that at least six 
llin. shell hit her. She was also badly damaged by a mine, 
and finally the Russians exploded heavy charges at six 
different places under water in her. The amount of original 
Bayan left must therefore be extremely small. 


Tue anti-fighting top fashion is now reported to have 
spread to Germany, and drastic changes in rig are said to 
be in contemplation. The fashion was set by Japan and 
Russia —who ought to know something about the utility or 
otherwise of fighting tops. 


On Saturday last the second of the mysterious cruisers— 
the Invincible—was launched at Elswick. 








A LARGE GAS ENGINE. 


ProBABLY nomore severe test of the steady torque of a gas 
engine could be suggested than the driving of a cotton mill. 
For such use internal-combustion engines have hitherto 
not been looked upon with favour; but a twin engine 
of the Koerting double-acting two-cycle type isnow approach- 
ing completion by Mather and Platt, Limited, Manchester, 
and is intended for the above purpose. It has cylinders 
500 mm. diameter and 820 mm. stroke, and is capable of 
developing about 700 horse-power at 135 revolutions per 
minute with producer gas. . A large fly-wheel is provided 
weighing 18 tons, which is provided with grooves for 
thirteen ropes. The crank shaft has cranks set at 
right angles, and is of the built-up type, with cast steel webs. 
Although embodying the Koerting principle there are several 
modifications in the design which are worthy of notice. The 
valve gear has been improved and simplified, and each pair 
of induction valves is operated by means of a long shaft from 
one excentric on the crank shaft. The working of the valves 
can be regulated by altering the throw of the excentrics and 
by adjusting the length of the operating rods. The bed- 
plate is very substantial, and on its upper surfaces is pro- 
vided with slides for the crossheads. The pumps for charg- 
ing the engine cylinders have been improved. It may be 
here recalled that in the Koerting principle each side of the 
piston receives an impulse at every alternate stroke, that is, 
there are two impulses at each revolution. The ulation 
of the engine is effected by altering the quantity of the mix- 
ture of gas and air so that the charge can be proportioned 
in accordance with the work to be done. The gases are 
ignited at two independent points in the combustion 
chamber at each end of the cylinder by magneto apparatus 
operated pneumatically. For cooling purposes water is 
circulated through the crossheads, piston-rods and pistons. 








. 


Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssociaTION.—The seventh general meeting was held at the 
Institution, Storey’s Gate, Westminster, S.W., on Monday, April 
8th, 1907, at 8 p.m., Mr. A. E. Humphries, President of the 
National Association of British and Irish Millers, in the chair. 
The minutes of the. sixth general meeting were read, approved, 
and signed by the chairman. A paper entitled, “‘ Flour Milling,” 
was presented and read by Mr. A. E. Harris, Graduate of London. 
Mr. A. 0. Laird opened the discussion, in which the following 
graduates took part:—Mr. Cheeseman, Mr. Aitken, Mr. Cart- 
wright, Mr. Howl, Mr. Williams, Mr. Symons. . After a short 
address from the chairman, the meeting concluded with a vote 
of thanks to the chairman; Attendance: Graduates, 24 ; visitors, 
12; total, 36. 
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RAILWAY MATTERS. 


Durine the year 1906, 285 miles of extra track lines 
ucted along the Polish and St. Petersburg Warsaw 





were constr’ 
railways. 

Durine the year 1906 the Italian Government approved 
the electrification of eleven steam railways at an estimated cost 
of 38,350,000F. 

Tue train accidents orcurring on the railroads of the 
United States in February include twenty-six collisions, twenty 
derailments, and three boiler explosions, forty-nine accidents 
in all. 

Tae Board of Trade have received information, through 
the Foreign-office, to the effect. that the regulations laid down for 
the importation of * Decauville ” rails into the Argentine Republic 
are to be regarded as applicable also to tie-bars, chairs, and fish- 
plates, of the same system. 


H.M. Lecation at Lima has forwarded a translation 
of a decree issued by the Peruvian Government empowering Mr. 
C, R. Enock to make a survey of the projected railway from Paita 
to the Maranon with a view to the construction of the line by a 
syndicate or company to be represented by him. 


Tur Moniteur Belge contains a notice issued by the 
Soci¢té National des Chemins de fer Vicinaux to the effect that 
tenders will be opened on April 17th at the offices of the Société, 
at 14, Rue de la Science, Brussels, for the construction of the local 
railway from Lierre to Werchter, and the construction of a water 
tower. The estimated cost of the work is £11,852. 


Born Hamburg and Berlin trade representatives have 
asked the Prussian railroad authorities to arrange for the trans- 
portation of milk to the great cities in tank cars. The Hamburg 
people say that transportation in cans limits the field of supply to 
dairies within 100 kiloms. (62 miles), But the rates on milk have 
more to do with it than the receptacles in which it is carried. 


Tur Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners :— 
Mansfield and District Light Railways (Extensions) Order, 1907, 
authorising the construction of light railways in the borough of 
Manstield and in the urban districts of Mansfield, Woodhouse, and 
Sutton-in-Ashfield and in the rural district of Skegby, in the 
county of Nottingham, in extension of the light railways 
authorised by the Mansfield and District Light Railways Order, 
1901, and for other purposes. 


A LUMBER company, of Prince Albert, has had in use 
during the winter a steam engine, to haul lumber from its mil] to 
the city. The engine has the appearance of a small railway loco- 
motive, b +t is only a little over 6ft. high, and weighs, without coal 
and water, 15 tons. With 200 Ib. of steam it will develop 100 
horse-power, and draw a load of 100,000ft of logs or lumber at a 
speed of from four to five milesan hotr. It ran on a specially 
constructed ice road, and the arrangement of wheels to grip the 
ice was a feature of its construction. 


Tue North China Herald announces that the South 
Manchuria Railway was to be handed over to a company by 
the Military Administration on 3lst March. The company pro- 
poses to carry out extensive alterations and improvements. The 
landing pier at Tairen will be rebuilt, and a railway station will be 
placed alongside. An electric crane will be erected on the pier to 
facilitate the discharging and loading of cargo The relaying of 
the rails to standard gauge for a distance of more than 400 miles 
is expected to occupy about one year. 


Tue mileage of steam railway track laid last year in 
Canada was 1204-06. The Canadian Pacific Railway laid the 
largest mileage, 394-50 miles, and if the Nicola, Kamloops, and 
Similkameen Railway, which it will operate, be included, 441-50 
miles ; while the Mackenzie, Mann and Co. lines laid 340-85 miles. 
The Great Northern Railway, U.S.A., through its three Canadian 
companies laid 175°55 miles of new track. The mileage laid in the 
different provinces was as follows :—Ontario, 336 ; Manitoba, 272 ; 
Saskatchewan, 171 ; Qnebec, 113; Alberta, 97; Nova Scotia, 89; 
British Columbia, 76; Yukon Territory, 32; New Brunswick, 14. 


A LARGE force of men, states the Railway News, is 
working on extensions on the hill roads in Canada, and cons’ ruc- 
tion will be poshed vigorously this spring. The line is practically 
completed between Vancouver and the Rocky Mountains, and soon 
will be extended across the prairies of Alberta, Saskatchewan, and 
Manitoba, to Winnipeg, which will be the eastern terminus. The 
line will be about 1600 miles long, and should be finished within 
the next two years. It will be owned by the Great Northern 
system, and will be directly competitive with the Canadian Pacific, 
Canadian Northern, and Grand Trunk Pacific lines from the Pacific 
coast to Winnipeg. 

AccorDING to the official Commercial and Industrial 
Gazette, St. Petersburg, the length of the Russian railway system 
was increased in 1906 by 1212 miles. The most important lines 
opened for regular traffic during the year were those connecting 
Obukhovo, near St. Petersburg, and Vologda—366 miles ; Kubsk 
Tashkent—530 miles ; Andreyevtsa-Siedlets—117 miles ; Kherson- 
Nikolaieff—40 miles ; and the Bogoslovskaia line, in the Ural—121 
miles. In addition to the above, the following lines were com- 
pleted by the end of the year, to be opened at the beginning of 
1907 :—Vologda-Viatka—401 miles; Bologoe-Polotz—286 miles ; 
Polotz-Siedlets—276 miles. 


Tue completion of their new signalling sections has 
enabled the Metropolitan Railway Company to accelerate its 
service. Instead of the 60 or 70 minutes spent in traversing the 
Circle the time has now been reduced to 50 minutes. There are 
also eleven trains per hour each way between South Kensington 
and Moorgate-street, instead of six, as formerly ; a five minutes’ 
service between Notting Hill and Westbourne Park and the City, 
and a two or three minutes’ service between Edgware-road and the 
City. By these and other additions there is an increase of 33 
per cent. in the number of trains between Edgware-road Station 
and Aldgate—793 trains now running daily, instead of 597. 


Ir has been repeatedly shown, states the Electric 
Railway Review, that priming of the boilers will not cause any 
serious damage to a reaction turbine, and even large slugs of 
water may pass through a turbine, causing no further inconvenience 
than a slowing down of the turbine until the water has passed out. 
Though in general no serious trouble is caused by water, it has 
happened that all the blades have been stripped off the rotor by a 
large slug of water entering the turbine at a high velocity, and 
while not highly probable, such accidents can easily happen again 
through carelessness, and in such cases the atteridant can only con- 
sole himself with the thought of what would have happened had it 
been a reciprocating engine in place of a turbine. 


_ ConstRucTIoN work is now in progress on the new 

lines of the Denver and Interurban Railway Company. This 
company is constructing 16 miles of new track on the right of way 
of the Colorado and Southern from Globeville, a suburb of Denver, 
to Louisville Junction. From the latter point to Boulder the two 
existing tracks of the Colorado and Southern will be equipped for 
electrical operation. Power for the operation of the new line will 
be purchased from a power company, which is now completing a 
10,000-kilowatt capacity turbine station, about four miles distant 
from the mid-point of the new line. Single-phase current at 
11,000 volts pressure will be fed direct to the trolley wires at Louis- 
ville Junction. At this pressure no transmission lines other than 
the trolley wires will be‘ necessary, neither will there be required 
any transformer stations, 





NOTES AND MEMORANDA. 


Tue State of Pennsylvania has produced more than 
one-half the entire coal output of the United States during the 
past century. 


Baryres is used as an adulterant for white lead, and is 
added to paper to give it weight. It is often bleached by being 
boiled in acid to remove the iron stains, 


Tue ordinary electric lamp gives twice as strong light 
horizontally as it does vertically. Unless such a lamp has a reflec- 
tor, it throws twice as much light on the side walls as on the floor. 


At Berlin a motor street watering cart sprays water 
over a surface up to 65ft. in width, whereas the ordinary tank only 
sprays from 12ft. to 20ft. Wide streets are watered at one passage, 
and at greater speed than by a horse-drawn vehicle. 


Proressor 8S. P. Toompson, F.R.S., has been elected a 
member of the Atheneum Club under the provisions of the rule 
which empowers the annual election by the committee of three 
persons ‘“‘ of distinguished eminence in science, literature, the arts, 
or for public services.” 


How great has been the simultaneous improvement in 
blast furnaces and their equivalent in Germany, is shown by the fact 
that while in 1880 there were 22,000 men engaged in this industry 
in 1900, though the output trebled the number of workmen had 
only increased to 35,000. 


Bortvia is no longer the great silver-producing country 
that it used tobe. The little that is now produced comes from 
Huanchaca, and it would seem that even these famous mines are 
less prosperous than formerly. The gold industry is also losing 
ground from year to year. 


Tue losses due to faulty drainage or leaky drain cocks 
are often a great deal larger than is imagined. Experiments on a 
200 horse-power triple-expansion engine at Charlottenburg showed 
that faulty closing of drain cocks resulted in losses amounting to 
5-8 per cent. of the total steam consumption. 


Accorp1nG to the Newcastle Daily Chronicle a scare 
has been created in Boyle, county Roscommon, owing to the water 
supply being polluted, the pipes having been found choked by 
dead frogs. The townsfolk refuse to have the water. They are 
getting their water by cart from some miles away. 


Every available kind of fuel is used in Potosi, in Bolivia, 
for the purpose of smelting and calcination. Of these the principal 
classes are charcoal, yareta, wood, and ucha, and they are all 
insufficient. Yareta is a species of vegetable production which 
grows under the ground like moss, and has the consistency and 
heat-giving qualities of peat. Ucha is the dung of the Hamas. 


Durine the twenty years from 1882 to 1902 British 
imports into India have increased only 36 per cent., while German 
imports into India have increased 3781 per cent., and Belgian 
imports 3843 per cent. During the same period, says the Chemical 
Trades Journal, Indian exports into the United Kingdom have 
fallen 10 per cent., while Indian exports into Germany have risen 
1242 per cent., and into Belgium 140 per cent. 


Ir has still to be proved, says Professor Hudson Beare, 
whether electro-metallurgy can be economically applied in making 
iron and steel; the electric energy required is great—in Sweden 
tests have shown 362 electric horse-power per diem are needed per 
short ton—2000 lb.—of iron produced from 65 per cent. of pure ore, 
and hence the cost of this electric energy must be exceedingly low, 
if the process is to compete with the blast furnace. 


In a letter on the “ Mechanics of High-speed Cars on 
Curves,” in the Street Railway Journal, the writer says that a 
matter of very great importance on curves of high-speed electric 
roads has been entirely overlooked by the engineers, as far as is 
shown by their published calculations. This is the fact that the 
rapidly rotating armature of an electric motor tends to maintain 
itself in its line of motion, and resists very strongly any attempt 
to swerve it in any direction from that line. 


Owr1nG to the discovery of manganese in Mysore, the 
ports of Goa and Mormugao have entered on an era of prosperity. 
Over 40,000 tons were shipped from Goa last year. Further 
deposits have been found in Portuguese territory, and 250 cences- 
sions for mining have been applied for. Twenty mines are at 
work, and some of the ore is of exceptionally good quality. As 
the ore is found fairly near the coast line, the cost of transport is 
small, and the local manganese industry should develop rapidly. 


AccorDING to the British Vice-Consul at Potosi, in 
Bolivia, some mechanical means must be devised as a substitute for 
the thousands of men, women, and boys, each employed in carry- 
ing relatively small quantities of minerals in barrows or baskets, 
and in picking or breaking stones. The most enterprising company 
calculated that it spent about £8000 annually in asses, forage, and 
drivers for the transport of ores from the mine on the hil'side to 
its establishment. A system of cable overhead cars is now being 
constructed at a cost of £24.000, which, after three years’ service, 
will save, it is estimated, £8000 a year, as no driving power is 
required, the descending full cars drawing up the empty ones. 





In an interesting article on the waste of coal, our 
contemporary, Jndian Engineering, says few things among 
inanimate objects are more depressing to view than the deserted 
area of old pit workings from which, the proprietor will inform 
you, all available coal has been extracted, and yet in general you 
find whole seams untouched, and with our present means untouch- 
able, simply because a slightly better seam beneath has been 
removed at first ; or, still more frequently, the loss lies in a multi- 
tude of small areas ; inaccessible under the original scheme, and 
being now detached, incapable individually of bearing the cost of 
such shaft sinking as would be necessary for their successful 
exploitation. 


EXPERIMENTS on boiler scale in relation to heat trans- 
mission in boiler tubes has recently been carried out by Professor 
E. C. Schmidt, of the University of Illinois. The following con- 
clusions have been arrived at:—Considering scale of ordinary 
thickness—say varying up to jin.—the loss in heat transmission 
due to scale may vary in individual] cases from insignificant amounts 
to as much as 10 or 12 per cent. The lossincreases somewhat with 
the thickness of the scale. The mechanical structure of the scale 
is of as much or more importance than the thickness in producing 
this loss, Chemical composition, except in so far as it affects the 
structure of the scale, has no direct influence on its heat trans- 
mitting qualities. 

In order to understand the measurement of light as to 

uantity it is necessary to study the measurement of illumination. 
Taking the candle as the standard light source, and considering 
the horizontal rays only, the intensity of the illumination which it 
can produce will depena upon the distance of the surface from the 
flame. At lft. distance a surface in vertical position—that is, per- 
pendicular to the rays, will have a certain brilliancy or intensity. 
At 2ft. distance the surface will have, according to the law of 
inverse squares, one-quarter the intensity ; at 3ft. one-ninth of the 
intensity, and soon. To obtain a unit of intensity, therefore, it 
is necessary to use a unit of distance in connection with the stan- 
dard light source. When thea English system of measurement is 
used lft. is taken for the unit distan¢e—that is, the illumination 
produced on a surface lft. from the candle is taken as the unit, 
and is called a ‘‘foot-candle.” An illumination of 2 foot-candles is 
then the illumination produced upon a surface by two candles at a 
distance of lft, 





MISCELLANEA. 


Ir is reported that there are now being built in Germany 
steamers of an aggregate tonnage of 369,500 tons. 


A company has been formed for the purpose of con- 
structing a canal between St. John’s, Quebec, and Montreal. 
Within three miles from Longueil there is a fall of 74ft., which 
the engineers say will provide 100,000 horse-power. The work will 
cost £2,400,000. 


In spite of the attraction rubber planting now has for 
other countries of similar climates, no serious attempt has been 
made to cultivate it in Honduras. The small amount of rubber 
exported is principally from wild trees, which are tapped without 
the necessary care. 


Tue report of the first year’s working of the Belfast 
Corporation electric trams, issued this week, shows a gross profit 
increased from £33,000 in 1906 to £77,000 during the past twelve 
month, while a deficiency of £7000 has been transformed into a 
surplus of £13,000. 


Tae Aluminium Company of America, Pittsburg, is 
insta ling at its plant at New Kensington, Pa., a continuous sheet 
mill for rolling aluminium sheets, which is said to be the only one 
of the kind ever built, and is to have the largest capacity for rolling 
sheets of any mill in the country. 


Tue battleship Aki was successfully launched at Kure, 
in Japan, on Monday, for the Japanese navy, in the presence of 
a representative of the Emperor. Vice-Admiral Sir A. Moore, 
Commander-in-Chief on the British China station, also attended 
the ceremony. It is reported that the Aki will be fitted with 
turbine engines. 


Tue total expenditure on public works in New South 
Wales for the year ending June 30th, 1906, amounted to over 
£1,750,000. Of this sum about half a million was devoted to the 
oonstruction and maintenance of roads, bridges, punts, and ferries, 
£310,000 to railway and tramway construction, about a quarter of 
a million to public buildings ; nearly £200 000 to works of water 
supply and sewerage, and about the same sum to harbours and 
rivers. 


Ear ty in the nineteenth century, about 80 per cent. of 
the male workers of the United States were employed on farms. 
During the past century, the efficiency of labour has been so 
increased by the farm implements and machines that have come 
into use, that, at the present time, about 35 per cent. of the male 
workers of that nation produce the food and fibre of the country, 
and furnish an enormous surplus, which is exported to other 
countries. 


A society has been formed, entitled The Photographic 
Record and Survey of Sussex, for preserving records of antiquities, 
buildings of interest, passing events of local or historical import- 
ance, portraits of notable persons, old documents, rare books, 
prints, maps, scenery, &c., also subjects of interest connected with 
ethnography and anthropology, geology, medieval history, &c., 
which may tend to make the survey valuable and repr esentative of 
the county of Sussex. 


AccorDInG to a report from Stockholm, Sweden, the 
Crown has presented to Parliament a prop»sition that the State 
acquire an interest, with mining rights, in three of the largest 
iron ore deposits in the kingdom, in Lapland. If the plan is 
adopted the State will hold a half interest in the Tao mines for 
twenty-five years, with an option to acquire another third after 
thirty years without payment. In consideration of this the com- 
pany would be permitted to export unlimited quantities of ore. 


THe Army and Navy Journal states that it is doubtful 
if the United States have a single shipyard which could duplicate 
the Dreadncught in the time that ship was built for the British 
Navy. But aside from the lack of facilities in American yards 
must be reckoned the fact that the different bureaus baving to do 
with the details of their fighting vessels never seem satisfied with 
what has already been done on other ships. There are no two 
ships in their service which are exact duplicates in all particulars. 





THE policy of encouraging the sea-going motor yacht, 
instituted by the British Motor Boat Club, by holding Jong- 
distance ocean races, seems to appeal with greater force than ever, 
for in addition to the three other races of this class already pro- 
vided for in the club’s programme—London to Cowes, Dover to 
Ostend, and Cowes to Torquay—it is proposed to hold another 
race, in conjunction with the Belgian Motor Yacht Club, from 
Ostend to Cowes to conclude the Ostend meeting, and bring all the 
fleet back in time for the Cowes racing. 


AccorpinG to the American Machinist, the largest dry 
dock in the world, with a stone and concrete basin big enough to 
hold any two of the battleships of the United States Navy at one 
time, is about to be constructed at Hunter’s Point at a cost of 
£250,000. The land has already been surveyed adjacent to the 
two docks that are already in operation, and the work will be 
pushed to a speedy completion. It is said that the new dock will 
be 1050ft. in length, 170ft. longer than the dock at Glasgow, and 
225ft. longer than the Alexandra Dock in Belfast Harbour. 


In an article in the Marine Review on the happening 
of the unexpected, the writer states that engineers will admit 
that it is no uncommon thing for the engine-room to be plunged 
in darkness while under full speed, and remain so till a lamp can 
be obtained from the stores or boiler-room. Meanwhile, the tele- 
graph may ring or some part of the machinery give out, and the 
engineer would be practically helpless. And it is a duty ship- 
owners owe to the passengers and crews on their vessels to see 
that some provision is made for the dey when the unexpected 
happens. 

Ar a recent sitting of the Burma Legislative Council, 
says our contemporary, Indian Engineering, a member pro- 
tested against the use of motor horns on horse vehicles. He 
thought the public were entitled to be protected from street 
noises not necessary for the purposes of traffic, and that though 
horns have been considered necessary for motor cars, they should 
be confined to them. This was agreed to by the Council. Ordi- 
nary cycles fitted with horns are a nuisance. Whatever must it be 
like to hear this most unmusical instrument of torture on all 
vehicles ? 


A LARGER company of geologists than has ever 
assembled in this country will probably be seen herein the autumn, 
on the oceasion of the centenary of the Geological Society. The 
date chosen is the last week of September, a time which, it is 
thought, will be most generally convenient to visitors from abroad. 
Invitations to send delegates to attend the celebration have now 
been issued to all the geological societies and kindred institutions 
of the world, and it is confidently anticipated that to these invita- 
tions there will be a very friendly response. Sir Archibaid Geikie, 
F.R.S., will preside over the gathering. 


Tue development of German shipbuilding received its 
first impetus by the commencement, at the Imperial yards at Kiel 
and Wilhelmshaven in 1869, of the construction of a fleet. In 
1870 the German ironworks began to produce shipbuilding materials 
in large quantities ; in 1875 armour plates began to be manufac- 
tured. From 1882 to 1895 the number of the larger yards engaged 
in the construction of ships increased from 40 to 57, with 17,452 
and 29,705 workmen respectively. The largest shipbuilding firms 
are to be found at the Baltic ports; large firms have also 
established themselves on the Elbe and Weser. In 31 yards there 
are now working 57,500 men, 
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TO CORRESPONDENTS. 
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envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Toe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

aa” =6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


F. V. D. and W. P. (Horwich).—The address which you require is the 
Association for the Frevention of Accidents in Factories, Foro Bona- 
parte, 61, Milen, Italy. 

R. N.. R.—Yes; the average height of Japanese seamen being much less 

. than that of English seamen, the height from deck to beams is less 
in Japanese than in British ships. This fact has an important bear- 
ing on the general design. 

R. P. (Dublin),—The matter would depend largely on the coal you were 
using, and the rate at which you proposed to burn it. Any type of 
well-designed boiler using moderately good cos] should evaporate, say, 
7 1b. to 81b. of water per pound of fuel per hour. 

Srupent.—It is quite true that the spring is not directly exposed to 
steam, but it is enclosed in a cylinder which gets very hot, It should 
therefore be calibrated, step by step, at steam temperature. Many 
new indicators have exposed springs, and the temperature rise is so 
slight as to be negligible. 


INQUIRIES. 


PEARL BUTTON MAKING MACHINES. 

Sir,—Can any of your readers give me the names and addresses of 
some makers of machines for the manufacture of pearl and similar 
buttons? p eae ty * 

April 17th, 








MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, April 22nd, at 8 p.m., at 
58, Romford-road, Stratford, E. Lecture, ‘ Fertility of Resource in the 
Engine-room,” by Mr. J. G. Hawthorn. 

Roya InstiruTion oF Great Britarn.—Friday, April 26th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ New liluminants,” by 
James Swinburne, F.R.S., M. Inst. C.E., M.R.I. 

INsTITUTION OF ELECTRICAL ENGINEERS: LeEeps LocaL SEctTiox.— 
Thursday, April 25th, at 7.15 p.m., at the University, Leeds. Annual 
general meeting. Continuation of discussion, ‘‘ Underground Mains,” 
by Mr. W. M. Rogerson, M.I.E.E. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, April 25th, at 
£p.m., in the Institution House, Storey’s Gate, St. James’s Park, S.W. 
Ordinary general meeting. Address by the President. Friday, Apr.l 
26th, at the Hotel Cecil, Lendon: Anniversary Linner. 

Tae INstITUTION oF CrviL ENoingERS.—Tuesday, April 23rd, at 8 p m., 
at Great George-street, Westminster, 8.W. Ordinary meeting. Papers 
to be discussed: ‘‘The Pyrmont Bridge, Sydney, N.S.W.,” by Percy 
Allen, M. Inst. C.E. ‘‘Swing Bridge over the River Avon at Bristol,” 
by W. H. B. Savile, Assoc. M. Inst. C.E. 

Tue INsTITUTION OF ELEcTRICAL ENGINEERS. — Thursday, April 25th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary general meeting. If the discussion on 
Professor Schwartz's paper is concluded at the meeting of April 18th, 
the following paper will be read and discussed, ‘ Depreciation Provision 
on Electricity Supply Undertakings,” by Mr. R. Hammond. 

Society or Arts.—Monday, April 22nd, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘ Detergents and Bleaching 
Agents used in Laundry Work,” by Prof. Herbert Jackson, F.1.C., F.C.S8. 
Tuesday, April 23rd, at 4.30 p.m. Colonial Section. ‘Social and 
Economic Conditions in Australia,” by the Hon. John Winthrop Hackett, 
LL.D., M.L.C. Wednesday, April 24th, at Sp.m. Ordinary meeting. 
‘“‘Rubber Cultivation in the British Empire,” by Herbert Wright, Con- 
troller of the Government Experimental Station, Ceylon. 
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Woolwich. 


WE have on more than one occasion observed 
that the production of war material is a branch of 
manufacture which must not be balanced against 
the ordinary standards ; it standsapart. It should, 
of course, be conducted on economical lines, and it 
is desirable that Government factories should set 
an example of good management. The internal 
organisation should be the highest and best obtain- 
able, and in that respect such factories should differ 
not at all from those producing traction engines or 
sewing machines. In their relations to the market, 
however, works for the production of war material 
are clearly in an exceptional position. They are 
not to be judged by the ordinary rules. On the one 
hand, we have the Government establishments with 
no market at all, and, on the other, private works 
which supply foreign Powers but expect support 
from their own country. The importance of such 
works to the national welfare cannot be over- 
rated. They are the great reserve to which 
every Government looks in time of emergency, and 
are, in a close sense, the equivalent of the 
reserve forces of the Crown. They exist to 
be called upon when the regular troops are in- 
sufficient to meet the demands put upon them. 

The value of such forces has never been seriously 
doubted, and every Government since the time of 
their creation has voted money for their mainten- 
ance ; and, in an equal degree, every Government 
till the present one has recognised that money 
spent with the private ordnance factories was well 
laid out. We have, however, seen economy carried 
to a false issue by the Radical House of Commons 
which now sits. Inexperienced members have 
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that are never used for the main purpose of their 
existence is an extravagance, and they have cut 
down their votes for war material of all kinds 
to a dangerous minimum. But they are learning a 
lesson. Economical laws are as inflexible as 
natural laws. An offence against them is always 
chastised by a punishment which accurately fits 
the crime. What could be neater than the correc- 
tion which Woolwich is administering at the 
moment to the Labour member? The school- 
master of old, as he wielded the birch, not in- 
frequently punctuated successive strokes with 
ironical expressions of sympathy, and finished with 
the assurance that he suffered more pain than the 
victim. How like poor Woolwich—with a differ- 
ence, a kingly difference, for Woolwich is the 
whipping boy bearing the punishment which 
should fall upon the back of the Radical 
member. Mr. Haldane regrets—no doubt with 
the proper intonation—as he brings down the 
rod, that he pains the recipient, but the discharges 
from Woolwich must continue; and Sir Henry 
Campbell-Bannerman, taking the place of the 
Minister for War, swings the birch with redoubled 
energy, and assures the Labour members, smarting 
vicariously, that there is not work enough to go 
round. Woolwich protests ; it convenes meetings ; 
its Mayor addresses it; it meets illicitly at street 
corners. But it gets little real sympathy and no 
real help; rather is it advised to betake itself else- 
where. Canada is longingfor men. Why does not 
Woolwich send its best across the Atlantic? It 
does, and the punishment is complete. Woolwich 
sends its men to America, where, no doubt, they 
will find employment in American works—perhaps 
even in the Government ordnance factory, and 
become a hindrance rather than a help to their own 
land. 

The Labour member no doubt believes that on a 
surplus which he hopes to save by economies on 
war material, great social reforms are to be founded. 
He is probably wrong ; but, whatever may happen 
in the future, he has taken a false step in the 
present. Of the millions that are spent annually 
on war material the greater part, by a great deal, 
circulates in the form of wages. No pension 
scheme, no out-of-work scheme, no benefit scheme 
of any kind is comparable in desirability, or equal 
in effectiveness, with the payment of wages for 
‘services rendered. We are all agreed on that, and 
yet in a workman’s Government, if there ever was a 
workman’s Government, the very means of circu- 
lating millions in wages is stopped up, dammed by 
the very representatives of the wage-earning class. 

A battleship costs one million and a-half, but not 
one-third of that value ever floats. The remaining 
two-thirds have gone in wages; they have been 
converted into bread and lodgings for the men who 
built her. A battleship is the finest paymaster in 
the world ; to make her seven thousand men are 
kept at work for two years, and to support her 
seven hundred find employment for a decade. A 





million pounds is spent on wages in her making, 
and all life long she gives week by week a thousand 
to her crew. Where, we ask the Labour reformer, 
will he find any medium of exchange between the 
rich and the poor better than a battleship; where 
will he find anything that distributes money more 
effectively, and withal anything that gives in return 
something of such unspeakable value—the good 
name, the prestige, the integrity of our Empire? 
What relief work can he name equal to this, that 
brings with it no disgrace, but gives men a healthy 
and a noble calling? What does it matter if we 
build more ships than we want, more guns than we 
want; it is better to spend money thus than to 
dole it out in charities. The men of Woolwich 
must now beg for work, possibly even for bread. 
Their self-respect must be strained, even broken 
past recovery. They have to thank for that a 
short-sighted Government of their own electing. 
Let them look to it! 


American and English Railways. 


Tur General Managers’ Association of Chicago 
has issued a pamphlet setting forth certain facts, 
and assumed facts, concerning the working of 
United States and British railways. It is not 
without interest. Those who use railways in this 
country for the conveyance of goods complain more 
or less continually that they are unfairly treated, 
and are charged a great deal too much for the 
services rendered them by the railway companies. 
It is, however, right to explain that these complaints 
very frequently do not emanate from traders at all, 
but are the productions of self-appointed reformers. 
The pamphlet before us may be commended to their 
attention. It is stated that on the average the cost 
of the conveyance of freight is twice as great in 
Great Britain as in the United States. This, from 





concluded that the expenditure of money on things ! 
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the more serious when we are told that it is in the 
main the result of mismanagement by our own 
railway officials. 

It is well to bear in mind that no reformer who 
does hot seek for the transfer of the railways to 
“the State’’—whatever that may mean—has ven- 
tured to say that the railway shareholder is not 
entitled to a dividend of some kind. If this 
is conceded, we are at once supplied with a base on 
which to stand while we push inquiry further. The 
greater the expenditure the larger is the sum to be 
earned in order that a dividend may be paid. Now, 
the capital cost per mile of British railways is 
about, in round figures, £54,000—minute accuracy 
is out of the question—while that of United States 
railways is estimated in the same way, at about 
£13,000. A dividend of 3 per cent. means, in the 
first case, £1620, and in the second £390. If the 
matter ended here, it is clear that other things 
being equal, the United States charges ought 
to be about one-fourth, instead of being one- 
half, that in this country. In the United 
States, however, the wages paid are nearly double 
those paid here, and this must be taken into 
account. On the other hand, the actual weight 
of freight transported in the United States 
is much greater than in this country, and the 
earnings ought to be proportionately larger. But 
this is not all. The data for comparison extend 
further. In the United States there is the long 
haul; in this country the short haul. The freight 
charges in the United States do not cover “ ter- 
minals”; with us they do. Our freights are more 
miscellaneous than those of the American conti- 
nent. We have nothing that answers to the enor- 
mous grain traffic between the west and the east. 
The duties of railway companies here and there 
consist in the transport of commodities; but the 
conditions under which these duties are performed, 
and the details of the work done, are so different 
that it is not possible to draw a comparison, and 
say that the charges of our railway companies are 
too high because those of the United States com- 
panies are much lower. 

A favourite argument with the reformer is that 
our railways have cost toc much. That may be 
freely admitted ; but the admission wili not reduce 
the capital which has been expended. No just 
comparison can be drawn between the establishment 
of a railway system on a small crowded island, 
where land is of much value, and a vast continent, 
in the greater part of which land was obtainable for 
the asking. If we except a proportion of the 
United States railways, about equal in mileage to 
those of the United Kingdom, we find that the 
quality of the roads is in all respects inferior. An 
enormous proportion is only single line, and the 
accommodation quite primitive. The remainder, 
the really excellent roads, has cost quite as much 
as our own, sometimes more; the smaller value of 
land and expenditure on legal expenses being 
countervailed by the higher price of labour and 
materials. It is maintained that United States 
railways pay on an average 4} per cent. against 
34 per cent. for British railways. Neither estimate 
is correct. Even if it were it would mean nothing, 
and convey no information taken by itself. There 
are thousands of miles of line in the United States 
which earn no dividends. A very small percentage 
of our lines is in that unhappy predicament. When 
United States railways have been brought up to the 
same level of perfection as our railways, and are 
worked with the same regard for life and limb, it 
will be time enough to draw strict comparisons 
between the relations of the American and the 
British railway company and the public. 

It may very well be admitted that the British 
trader has cause for complaint, that he is not well 
served, and that he is charged too much in certain 
cases; but the American railway system has 
nothing whatever to do with this. Its adoption in 
this country is impossible ; and if it were possible, 
it could not remove existing grievances. In point 
of fact, the railway companies are not sole masters 
of the situation. They are not autocrats who 
settle how much or how little the trader shall be 
made to pay. It is perfectly well understood 
in both trading and railway circles, that the existing 
methods of goods transport are those which suit 
the trader, though they are very far from being the 
cheapest that might be adopted. This country 
would, no doubt, be better off if there had been less 
lavish expenditure on items which had nothing 
whatever to do with the construction of our rail- 
ways. But even this would have had no effect on 
working expenses. These tend continually to 
augment, from circumstances over which railway 
directors and railway officials have no control. 
Thus, for example, the cost of labour increases, and 
the question arises, Who is to pay the larger wages 
bill? Are the shareholders to bear the whole 
brunt, or must the traders pay their share? The 





managing staff of a railway is between the upper 
and the nether millstone; and it is not possible to 
see what the ultimate end will be. But there is no 
reason to doubt that the traders themselves could 
do much to aid the railway companies in the reduc- 
tion of working expenses. It appears that in the 
United States the companies have much more 
power than they have here. The trader and the 
farmer may grumble as they please, but there is no 
redress. Transport is cheap, in a sense; but it is 
usually conducted in a way that would not satisfy 
people in this country. 


The Swedish Iron Ore Problem. 


A new phase has been reached in connection 
with the deposits of iron ore in Sweden. Ib is 
connected with the limitation of the export of 
this raw material. As is tolerably well known, 
Sweden is rich in the possession of certain natural 
resources, but is poor from a financial point of 
view, and the question of the past two or three 
years has been the endeavour to reconcile these 
widely varying interests, with a view to promoting 
the economic progress of the country. The deposits 
of iron ore in the Norrland are deemed to represent 
one of the resources which should be requisitioned 
for the purpose, and both in Government and other 
circles it is considered that the exports should be 
regulated in such a manner as to allow of the 
eventual development of the native iron and stéel 
industry. It is necessary to state why the Govern- 
ment continues, as was mentioned in these columns 
several months ago, to manifest deep interest in 
the iron ore question. The explanation, in the first 
place, lies in the fact that the mines are situated 
on Crown lands and partly on properties which were 
formerly owned by the State; and where the State 
has not actually disposed of them it is entitled, 
under the Swedish Mining Acts, to a share in the 
proceeds resulting from the working of the ore. A 
second explanation is afforded by the desire to 
witness an expansion in the domestic iron and steel 
trades, whilst other reasons are to be found in the 
wish to facilitate the economic development of the 
country in general. The Governments of Sweden 
have already imparted a stimulus to the export of 
iron ore. It is not so many years since the so- 
called Ofoten railway was constructed expressly by 
the State for the transport of ore from the mines of 
Kiruna, Luossavara, &c., for the export market. In 
1898 the Government of the day entered into an 
agreement with the ore-producing companies, 
guaranteeing the carriage on this newly-made rail- 
way of a maximum of 1,200,000 tons per annum— 
a quantity which was considered to be entirely out 
of the question at the time. The Bill now under the 
consideration of the Swedish Parliament is a 
Government measure, which has apparently been 
arrived at in agreement with the ore-producing 
companies. It contemplates the amalgamation of 
the two large Norrland undertakings of the Kiruna 
and Gellivare companies, and one half of the total 
share capital of the new company will be issued to 
the State by way of payment for the ore lands. 
The Government’s representative on the Board of 
Management will have the right of veto in respect 
of specially important questions set forth in the 
Bill. It is proposed to allow the new company to 
export 18,500,000 tons of iron ore from Gellivare 
during the next twenty-five years, and a total of 
75,000,000 tons from Kiruna in the same period. 
The figures for the former district work cut at an 
annual average which practically corresponds with 
the present yearly tonnage, but the average for the 
Kiruna locality represents twice the quantity now 
permitted to be exported from that source. The 
agreement also provides for the transfer to the 
State of the ownership of five mines, and for the 
production of the Luossavara mines to be exclu- 
sively reserved for the native iron and steel industry, 
whilst the new company undertakes to supply the 
inland works with ore first of all, and before meet- 
ing any requirements on the part of foreign pur- 
chasers. It is also stipulated in the Bill that the 
Government shall have the right, on the expiration 
of the period of twenty-five years, to acquire the 
remainder of the company’s share capital on certain 
terms, although there is no obligation placed upon 
the State to exercise this privilege. The Bill is in 
some respects a revival of a measure which was 
introduced by the Government a year ago, but 
which was rejected by both legislative chambers on 
the ground that it did not sufficiently guarantee the 
interests of the State. 

The determination of Sweden, as exemplified by 
the present Government Bill, to conserve a large 
portion of the supplies of iron ore for the domestic 
iron and steel trades, in the event of these being 
developed on a larger scale than now, is materially 
strengthened by the fact that the nation is support- 





ing the scheme in some way or other. In the 


words of a Swedish authority, the deposits of iron 
ore represent the backbone for the economic { uture 
of the country. How far this idea permeates 
legislative circles is demonstrated by the proposal 
which was made, not by the Government, but } 

members of Parliament in their individual capacity 
in favour of the imposition of a duty on the exports 
of iron ore two or three years ago. The 
motion introduced to this effect was adopted by ong 
of the two Chambers, if not by both, but on the 
holding of a joint sitting of both assemblies which 
was necessary to carry the scheme, the proposal 
was defeated in the expectation that the object 
sought to be achieved might be accomplished jy 
another way. Since then a project for the State 
porenayy of the iron ore mines has been brought 
orward and abandoned, and now we have the re. 
suscitation on a broader basis of the Government 
scheme of last year, which, as previously men. 
tioned, failed to pass because the legislative 
chambers were of opinion that it did not give 
adequate guarantees for the protection of the in- 
terests of the State. Apparently the present |3jl] 
has been prepared in order to meet the wishes 
expressed in both Houses a year ago, and, 
if this assumption is correct, it is highly 
probable that the measure will be passed 
this year. But whether this particular iil] 
becomes law or not, the history of the past two or 
three years shows that the Swedes are resolved, in 
some way or other, to regulate the export of iron 
ore in the interest of the home iron and steel 
trades, and the actual adoption of a project of the 
kind may be expected in the near future. In the 
circumstances, it is very fortunate that pig iron 
producers in Great Britain have only availed 
themselves to a limited extent of the iron ore 
resources of Sweden, as any restriction in the sup- 
plies, if these represented a considerable tonnage, 
would cause much inconvenience. The present Bill 
proposes to authorise an increase in the exports of 
ore to about 4,000,000 tons per annum, but it is 
accompanied by the condition that the needs of the 
native ironworks must first be satisfied before meet- 
ing the requirements of other countries. This means 
that in the contingency of a large expansion in the 
iron and steel industry, the exports of iron ore 
would be reduced, unless the production was 
augmented to a corresponding extent. A develop- 
ment of the iron and steel trades is certainly 
expected in Sweden. Engineers are hopeful, and 
are working in the direction of the treatment of iron 
ore on a larger scale, without having recourse to 
imports of coal or coke for the purpose. The aim 
in view is to utilise water power, waste timber, peat 
and small coal; but the path seems a long one, and 
the problem uncertain of realisation in the near 
future. 


Arterial Drainage in Ireland. 


On another page of this issue we summarise the 
recent report of the Viceregal Commission on Arterial 
Drainage in Ireland, whose inquiry into the working of 
the existing Drainage Acts has just been completed. 
The report is interesting, and clearly estab- 
lishes the need for radical changes in the law and 
procedure under existing drainage codes. The need 
for some change has been apparent for several years, 
especially since the effects of the Irish Land Prr- 
chase Acts—in particular that of 1903-—-have been 
appreciated. A system of initiation of new drain- 
age works which worked moderately well forty 
and fifty years ago, when the drainage of large 
districts of agricultural and bog land involved deal- 
ings with one or two, or at most a few, large pro- 
prietors, is practically inoperative under present 
conditions, when the owners to be dealt with may 
be counted by hundreds and even thousands. Mr. 
Bailey, the Irish Estates Commissioner, estimates 
the number of Irish agricultural tenants at half a 
million, and that the transfer of the land from land- 
lords to tenants will be completed in about fifteen 
years from 1903. Thus in some ten years from to- 
day the large majority of the present tenants will 
themselves be proprietors. 

The recommendations of the Commissioners in- 
volve the sweeping away of the existing drainage 
codes and the establishment of an entirely new 
system of initiation, control, and maintenance. 
The scheme, as it appears on paper, seems to have 
been carefully thought out, and likely to meet the 
peculiar needs of a country which is rapidly 
changing its entire system of land tenure. It 
contains just that blend of democratic local control 
and benevolent autocracy, or, rather, bureaucracy, 
which is so necessary in a country like Ireland. The 
method of entrtisting minor local control to com- 
mittees largely nominated by Coutity Councils, but 
not necessarily composed entirely of members of 
thé County Councils, is preferable to alternative 





of vesting such control in the Councils themselves, 
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The establishment of conservancy districts and 
poards is most important, and the Commissioners 
lay great stress on this point as a means of preverit- 
ing the conflict of purely local intérests, The 
« penevolent buréaucracy ” will be represented by a 
Government department, presumably constituted 
ad hoc, or forming an adjunct to one of the existing 
departments, such as the Board of Works or 
Department of Agrienlture. ; The financial pro- 
posals, also, of the Commission are carefully 
framed, and calculated to avoid burdening the 
State with heavy additional contributions in 
aid of general drainage schemes. Government 
loans are to be made to County Councils on the 
security of the general rates, the Councils recover- 
ing the proportions due from lands benefited. In 
the past nearly one-half of the total sum expended 
on arterial drainage works in Ireland has been con- 
tributed by the Government in the form of free 
grants or remissions. -Certain particular cases are, 
however, referred to in the report as deserving the 
financial aid of the State. These are costly works of 
river outfall improvements, which are manifestly 
impracticable without substantial aid from the 
Government. 

Under existing conditions the drainage codes 
are practically inoperative, and the initiation of 
new drainage works in Ireland is at a standstill. 
Sir Alexander Binnie’s Commission has put forward 
a scheme which would seem to contain the elements 
of success, and, at the worst, will, if adopted, effect a 
considerable improvement in the existing state of 
things. It remains to be seen what the Irish 
Executive and the Imperial Parliament will do to 
give effect to the recommendations. It is to be 
hoped that the report will not find a permanent and 
undisturbed resting place in one of the many 
pigeon-holes of Dublin Castle. 


The Fairlawn Accident. 


Last week, in commenting on this accident, we 
said that the scientific reports which we had re- 
ceived concerning it left it clear that no accident 
of the kind could have occurred. The Scientific 
American of April 6th treats all these reports 
with scorn in a very able article on “Theory and 
Practice.” Theory asserts that there was so large 
a factor of safety that derailment or the shearing of 
spikes could not possibly have taken place. Prac- 
tice gave theory a flat contradiction. We supplied 
what, as far as our knowledge then went, was an 
adequate explanation of a probable cause —- namely, 
that the engines were too tight to gauge. But 
facts begin to come out which give a different 
aspect to the catastrophe. Our contemporary 
writes :—‘‘ On the morning of the accident one of 
these electric locomotives, running around the 
curve, at about the point where the accident 
occurred, struck the outer rail a violent blow, re- 
bounded, struck the rail a second time, and then, 
after a few more oscillations, settled down without 
leaving the track. The impact was so te-rific that 
it was thought by those in the cab that a derail- 
ment was inevitable; and, on reaching the end of 
the run, the incident—it was stated before the 
grand jury—was telegraphed back by the engine- 
man to headquarters. After such a terrific bom- 
bardment by a single locomotive, it is little 
matter for surprise that under a double-header 
running at what was probably greater speed, 
the spikes, possibly already partly sheared 
through, should have given way altogether.” 
Our readers can draw their own conclusions. We 
have heard much about the perfection of the road. 
But it does not follow because there were good 
ballast, numerous sleepers, and plenty of spikes, 
that the line was really in perfect condition, accu- 
rate gauge, and in proper alignment. Again, it 
does not necessarily happen that, because an electric 
locomotive is built in the United States, its design 
shall be faultless, its workmanship perfect, and all 
its adjustments accurate. It appears to be clear 
that if the speed did not exceed 60 miles an hour, 
csntrifugal efforts was not competent to cause 
derailment. 1t follows, as a direct consequence, 
that, inasmuch as the road was burst, either it or 
the locomotives, or both, were defective in some 
way yet to be made public; or else that the speed 
was considerably in excess of 60 miles an hour. 
We await with interest the result of further legal 
investigation, in the hope that the whole truth will 
be made manifest. 


Lord Cromer. 


THE resignation of Lord Cromer, which was 
announced last week, imposes a loss upon the 
Empire in general, and Egypt in particular, which 
can hardly be over exaggerated. To few men is it 





given to be lauded by their own time and to live large 





in days to come. This distinction Lord Cromer 
attains ; this and more, for out of chaos he has created 
cohesion, out of bankruptey sufficiency and success, 
and there in the eyes of all men stands the Egypt 
of to-day—-monumentum aere perennius. It is not 
our province to deal with the political career of 
Lord Cromer—Major Evelyn Barivg, as he was in 
1883, when he first held the position he has just 
relinquished—though much-might be written of the 
difficulties he overcame. Rather is it for us to 
touch upon the commercial ‘advancement of Egypt 
under his guidance. Engineers of all kinds will 
admit the magnitude of the work conceived and ful- 
filled through the far-seeing wisdom of the late 
Agent-General. Vast sums of money spent upon 
projects such as the great Assuan dam and barrage 
at Assiout have brought into cultivation land which 
was barren and wasteless. That the prosperity to 
ensue was no vain conception, the far-reaching 
gamble in land which took place in Egypt provided 
ample proof. Indeed, this insane craze proved at 
one time so great a danger to the financial pro- 
sperity of Egypt that Lord Cromer, with the 
shrewdness and foresight characteristic of him, 
refused to consent to the heightening of the great 
dam at Assuan, knowing full well that if that work 
had been carried out at that time an immense and 
uncontrollable wave of speculation would have 
swept sound finance off its feet. And so he leaves 
the land upon which he has impressed the mark of 
his life’s work. From Cairo to Gondokero in the 
far south, from Khartim to Port Sudan, the Jand 
teems with the activity and new life which he has 
brought into existence. Politics and Pan-Islamism 
we leave, as we said, for discussion to others. For 
engineers, the great work which Lord Cromer has 
started will go on, year by year, decade after decade, 
bringing into fulfilment the conception of the great 
man who has now laid down his tools. 


Flight and the Aeroplane. 


Ir must be admitted that the exhibition of flying 
machines, which the Aéro Club arranged in one of 
the galleries of the Agricultural Hall last week is 
likely to have done more harm than good. There 
were a few models, a very few, which might, and 
did subsequently, achieve flight of a kind ; but for 
the greater part the little machines shown were 
hopeless from the first, the productions of amateurs 
and cranks. Engineers are beginning to turn their 
attention to a problem which is made absorbing by 
its difficulties ; but they are, doubtless, too cautious 
to hold up half-developed machinery to the ridicule 
of the public. Certainly, with one or two excep- 
tions, there was no sign of engineering knowledge 
in the models shown. A striking feature about the 
collection was the paucity of ideas. With very few 
exceptions, the machines were aéroplanes propelled 
by screws. It is true the planes varied in shape 
and arrangement, but, save in two models and a 
photograph, no attempt was made to find support 
in the air by other means. In one of the excep- 
tions, a small model intended to illustrate a 
principle rather than accomplish a fact, wings 
lapped up and down like those of a flying fox, on 
which they were modelled; in another, elevation 
was to be effected by horizontal screws ; whilst the 
photograph showed also a large, bird-like flapping 
machine. We cannot help thinking that the Aéro 
Club would have done well to refuse admittance to 
those models which an expert committee would 
have instantly condemned. No good can be done 
by the exhibition of things which are frankly 
ridiculous. 
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|CONCLUDING NOTICE. | 

THE second paper, on “ Magnetic Phenomena on Ship- 
board,” by Dr. Arlot, which was supported by a number 
of experimental illustrations, some of them being of a 
very elementary character, dealt with the distribution of 
magnetism in ships, and the disturbances caused by 
electric generating machinery and conductors upon steer- 
ing compasses, the main object being to advocate the 
use of alternating instead of continuous current in war- 
ships—a proposition which was generally contested by 
the electric specialists who took part in the discussion. 

A paper on “ The Equipment and Use of Cable-laying 
Steamers,” by Herr Weiss, followed. Beginning with the 
Great Eastern and the Faraday, the paper went on to 
describe a cable-laying steamer which apparently only 
existed as a project, and the different operations of laying, 
bending, picking up, and other matters incidental to the 
establishment of deep sea telegraph cables. This, accord- 
ing to the official report, commanded the attention of the 
audience to a high degree, but, as the subject was 
practically unknown to most of them, no discussion 
followed. 

This concluded the first day’s proceedings. On the 


second, after taking the official business, the subject of 
“Superheating in Marine Boilers” was brought forward 
by Dr. Mehlis, who, after the inevitable historical retro- 
spect and digressions into semi-portable engines and 
locomotives, described the Schmidt and Pielock systems 
of superheating, and their application to four of the large 
touring paddle steamers on the Rhine, and two French 
examples, a river tug. and a cargo steamer—La Rance, 
of 3550 tons, and triple-expansion engines of 1690 horse- 
power—which have been fitted with Lentz valves. The 
coal consumption of this ship is at the rate of 0°406 kilo. 
per horse-power hour, against 0°511 kilo. in the Garonne, 
a ship of the same size working with saturated. steam. 
In the discussion, Herr Siitterlin, of Messrs. Blohm and 
Voss, stated that they had for some time been experi- 
menting in the same direction with their shipyard 
boilers, and were now building a new central station for 
3000 horse-power with Howden forced draught and 
internal superheaters in the boilers, and a Lentz valve 
engine, the conditions being as nearly as possible those 
of a ship’s engine, to enable a judgment to be formed as 
to their suitability for sea service. 

A great part of the discussion turned upon the neces- 
sity of using independently fired superheaters, which were 
generelly objected to as giving increased work to the 
stokers. Director Cornehils, of the Reiherstieg Works, 
Hamburg, considered that superheating was not suitable 
to the ordinary quadruple-expansion engine, the expan- 
sion curve of superheated being essentially different from 
that of saturated steam. In a former trial with such an 
engine it was found that the effect of the superheat had 
disappeared in the first intermediate cylinder. . A sepa- 
rate superheater might save one ordinary boiler, but as it 
is similar in construction and work to a water-tube boiler, 
while the Scotch boiler is almost universal in merchant 
ships, and each kind required a special method of firing, 
so that the work in the stokehold would be increased by 
such an arrangement. 

The subject of the development and future of the large 
sailing ship was then brought forward by Professor Laas, 
of Berlin, in a paper which, in the report, fills more than 
a hundred pages, with forty folding plates. This deals 
exhaustively with the modern sailing ship from the time 
of the Californian and China tea clippers to the four and 
five-masted ships of the present time, giving particulars 
of all of them that have been built in German shipyards. 
The number of these large ships has grown steadily from 
25 in 1898 to 58 in 1905, the five-masted full-rigged ship 
Preussen, of 5081 tons gross register, built in 1902, being 
still the only representative of her class. A somewhat 
larger vessel, the R. C. Rickmers, 5548 tons gross 
register, was built in 1906, but is rigged as a five-masted 
barque. The enormous sail area, as compared with the 
small number of the crew in such ships, has made it 
necessary to substitute mechanical appliances for ordi- 
nary hand tackles wherever possible in working sails, 
winches worked by two men to each mast being now 
generally used in bracing the yards. A large plate, about 
2ft. by 3ft., of the sail and deck plans of a four-masted 
barque, with the standing and running gear printed in 
different colours, according to the material, chain, wire, 
manilla, or hemp used may, without depreciating the other 
contents, be said to be the most attractive feature in the 
volume. The use of the large sailing ship is somewhat 
limited, it being practically restricted to bulk cargoes, 
such as rice and other grains, coal, and especially nitrate 
of soda, the latter being almost exclusively carried in 
sailing ships. An interesting example of this is given in 
the views of the harbour of Iquique during the author's 
visit, when he found thirty-two of the largest sailing ships 
in the world at anchor, and only a solitary turret-decked 
steamer. 

The discussion on this paper turned mainly on the 
possibility of adopting auxiliary motive power for use in 
calms and adverse winds. The auxiliary steam engine 
and screw propeller has been revived in the R. C. 
Rickmers, which is provided with engines of 1100 horse- 
power, driving a two-bladed Bevis feathering screw, but 
this trenches seriously on the carrying capacity, reducing 
it by 10 to 12 per cent. as compared with the ordinary 
sailing ship. With the Diesel engines this might be 
reduced to 2°7 per cent. The use of the Proposto system 
of transmission a combination of an electric generator 
on the engine with a motor on the screw shaft at 
the stern tube, was advocated by several speakers, but it 
does not seem to have been adopted as yet in practice. 
Commenting upon the author’s statement that square- 
rigged ships were alone suitable for ocean voyages, Herr 
Moller gave a_ description of two large four-masted 
schooners, the Mozart and Beethoven, of 2000 tons 
register, which had been built on the Clyde for German 
owners and had made satisfactory passages to the West 
Coast of South America. These worked with a smaller 
number of hands. These vessels being square-rigged 
on the foremast, are classed as barquentines in the English 
register, but the use of the name is not as yet permitted 
in Germany, as it is nct satisfactory to the higher official 
taste. The last paper of the meeting was one by a 
North Sea fisherman, E. Jakobs, who had devised a 
method of ascertaining the depth of water by measuring 
the inclination of a line of known length when towing a 
weight onthe bottom. This was founded on the trawler’s 
experience that the trawl rope took a steeper slope as the 
depth increased. The apparatus is essentially similar to 
the clinometer used by German. mining surveyors with 
the substitution of a spirit level of small curvature for 
the plumb bob. 

The supplemental papers include one on towing experi- 
ments with canal boats of different forms, and another 
on the Weser, the first German steamboat, and her 
builder. This was a paddle boat of 380 tons, with a 
14 horse-power side-lever engine by Boulton and Watt, 
built in 1817, which plied between Bremen and the Lower 
Weser points until 1833. This is extremely interesting, 
all the old engine builders’ sketches being reproduced in 
fac-simile. The most prominent feature in the ship was 
the funnel, which was 18in. in diameter and 36ft. high. 
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The third day of the meeting was devoted to an excur- 
sion to the Vulkan yard at Stettin; a fully illustrated 
account of the works forms the last item in the volume. 
A point of interest in connection with this is that the 
demands of the shipowners have outgrown the capacity of 
the works, large as they are, and a branch establishment 
is to be formed at Hamburg, where in future all ships 
above 10,000 tons are to be built. 

In the course of the meeting for official business a 
member complained of the excessive length of the papers, 
and called upon the Council to adopt a time limit for 
individual speakers. To this the President replied that 
the Council agreed with the proposition in principle, but 
that it was impossible in practice, as it would keep mem- 
bers from sending in papers. However this may be, the 
members have certainly been unrestrained in this volume. 
The report of a meeting where six papers were read 
covering 300 quarto pages is probably a “ record ” among 
such reports. The matter throughout is for the most part 
of great interest, but it seems to call loudly for judicious 
editing. 


SHORT NOTICES. 


The Care and Management of Electrical Machinery: <A 
Handbook for the use of Power Users and Attendants. Man- 
chester: The Vulcan Boiler and General Insurance Company, 
Limited, 67, King-street. Price 1s. net.—Many attendants 
who are left in charge of electrical machinery are frequently 
ignorant of even the elementary principles underlying the 
design of the machines left to their care. -In consequence it 
often happens that they are totally unable to cope with any 
breakdown that may occur, or to make any adjustments 
that would render the running of the machines more efficient. 
It is with a view to bringing before such men the elements 
of the subject with which they have to deal practically that 
the present little book has been written. It isshort, concise, 
and clear. Throughout the book the care and management 
of electrical machinery is intelligently considered, and at the 
end the draft regulations of the Home-oftice for the use 
of electricity in factories is given, as is also the Vulcan 
Boiler and General Insurance Company’s rules for the efficient 
running of dynamos and motors. The index at the end 
might be amplified with advantage. 

The Universal Electrical Directory. London: 4H. 
Alabaster, Gatehouse and Co., 4, Ludgate-hill, E.C. Price, 
United Kingdom, 14s.; Colonies, 15s.; U.S.A., 18s.; other 
countries, 16s.—This directory contains a record of all the 
industries directly or indirectly connected with electricity 
and magnetism. No less than 32,883 names and addresses of 
gentlemen connected with electrical or allied trades through- 
out the world are given. The list is subdivided into four 
sections, i.e., British, Colonial, Continental, and American. 
In the British section the names of firms, &c., appear also 
the name of the towns in which their businesses are 
carried on. The alphabetical sections include telegraphic 
addresses, telephone numbers and codes, and in some 
instances financial particulars regarding British limited 
liability companies. Lists of all electricity undertakings of 
importance in this country are given, showing the nature of 
the supply system of distribution, capacity of plant, voltage, 
and chief engineer’s name; and in the case of alternating 
current the phase and periodicity also are stated. 

The Engineering Index. Vol. IV. Five years, 1901-1905. 
London: The Engineering Magazine, the Outer Temple, 
222-225, Strand, W.C. 30s. net.—For the benefit of those 
who may not already know, we would say that the ‘‘ Engi- 
neering Index’’ is in reality a guide to the vast mass of 
engineering literature practically buried in the numerous files 
of engineering publications. The standard articles in the 
leading technical journals are indexed, so that by referring 
to this book the date of their publication and the journal in 
which the article appeared can at once be ascertained. The 
theory of this index from the start has been to index only 
articles of permanent value, and to give such a short and 
concise but adequate description of the article as would enable 
one seeking information on the given subject to determine 
whether or not it would be worth‘his while to look the matter 
up. In the present volume there are no less than 50,000 
entries, and a large number-of:cross réferences has been 
added. The book is of considetable’ value, and deserves the 
success it has hitherto enjoyed.” 

The Geology of the Country Near#Newquay. By Clement 
Reid, F.R.S., F.G.S., and J.*B.t\Scrivener, M.A., F.G.S. 
London: Wyman and Sons, Feéettér-line, E.C. Price 3s.— 
The Board of Agriculture and Fisheriés: has just issued a 
memoir of the Geological Survéy..on*the geolcgy of the 
country near Newquay. In‘this!memoir descriptions are 
given of the fossiliferous Devonian rocks around Newquay, 
and of the associated greenstones;- also of the granite of 
St. Agnes and Cligga Head'with its aureole of metamorphism, 
and of the elvan dykes.and mica-trap. The Pliocene sand 
and clay of St. Agnes, the raised beaches, and the remarkable 
sand dunes of Perranzabuloe receive attention. Full particu- 
lars are given of the metalliferous mines, and of other matters 
relating to the economic geology of the district. The memoir 
is in ae of the colour-printed map, sheet 346, price 
1s. 6d. 

Historic Locomotives. By Alfred Rossling Bennett, 
M.I.E.E. Drawings by Ernest W. Twining. London: 
Cassell and Co., Limited. Price 2s. 6d., cloth 3s. 6d.—In 
this book the author describes several mid-Victorian locomo- 
tive engines as he knew them, and, he claims, as they really 
were, not only as regards outline, but also with respect to 
their colouring and general get up. He presents ten large 
coloured plates, which show that considerable care has been 
bestowed upon their execution, and he also gives the history 
of the engines illustrated, and notes concerning the designer. 
In the descriptive matter many anecdotes have been intro- 
duced relating to the early working of our railways, which 
add interest to the book. 

Lockwood’s Builders’, Architects’, Contractors’ and Engi- 
neers’ Price Book for 1907. By Francis T. W. Miller. 
London: Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill. Price 4s.—There appears to be no 
marked changes in the 1907 edition of this reference book. 
The prices of labour and materials, so far as possible, have 
been revised and brought up to date. Usefulinformation is 
given in the appendices, such as tables of weights and areas, 
table for valuation of leases and estates, legal notes and 
memoranda. The London Building Act of 1905, which has 
been passed since the last edition of this book, is now in- 
cluded, together with careful annotations of the provisions of 
all three Acts, 1894, 1898, and 1905. The index is well and 
carefully arranged. 








RETORT CHARGING AND DISCHARGING 
MACHINE. 


Tue charging and discharging machine about to be 
described has been constructed by the Oerlikon Machine 
Works in conjunction with M. Bertrand, at Nancy, for use in 
connection with continuous horizontal retorts having two 
mouths. It is simple in construction, The charging trough 
is locked by a shield at its front end, and on entering the 
retort it pushes the coke out of the latter, and on returning 
drops the coal to be gasified on the bottom of the retort. A 
characteristic feature is that the charging trough com- 
prises two parts susceptible of motion with regard to one 
another. 

The machine illustrated in the accompanying figures was 
constructed for a gasworks of the city of Lille, and at present 
deals with a battery of five gas ovens, each of which com- 
prises eleven retorts 3°5m. in length, arranged in four layers 
one above another. A rowof fifteen retorts, constituting one 
of the four layers of the battery, is dealt with at each opera- 
tion, and the time required for filling and re-charging these 
fifteen retorts—inclusive of the time taken up by the 
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Fig. 1i—-RETORT HOUSE AND CHARGING MACHINE 


travelling from one retort to the other—is 25 to 27 minutes. 
Each charge consists of about 170 kilos. of coal. 

The following are the main data of the machine :— Speed 
of charging trough in entering and leaving the retort, 10m. 
per minute ; lifting speed, 2m. per minute ; travelling speed, 
20m. per minute. Charging weight of trough to be regu- 


lated between 160 and 190 kilos. of coal; capacity of coal | 


tank, 3000 kilos. 
The machine has to perform three independent motions, 


viz. :—First, forward and backward motion of charging | 


trough; secondly, lifting motion of apparatus from one 
retort layer to another; and, thirflly, travelling motion in 
running from one oven to the other. 

The first motion is intended for discharging the coke from 
a retort, open on both sides, to effect which the charging 
trough is provided with a movable bottom, its frame and 




















Fig. 3—-PLAN OF 


bottom being operated either simultaneously or indepen- 
dently of each other. The upper part of the trough is fitted 
at its front end with a shield moving around a horizontal 
axis, which, during the backward motion of the trough, 
rotates of its own accord, sliding over the coal. The coal 
intended for charging this trough is contained in two re- 
ceivers mounted on the top of the machine, and which is 
filled by placing the machine below a coal reservoir situated 
at one end of the oven battery—Fig. 1. 

Figs. 4,5, and 6—page 401—show some different views of the 
machine, while Figs. 2 and 3 are a cross section and ground 
plan respectively. 

As soon as the trough has been filled with coal it is con- 
veyed in front of the retort to be discharged and charged. 
By rotating the starting lever in the proper direction the 
operator starts the driving motor of the trough, trans- 
mitting its motion through the intermediary of gearing to 
two toothed wheels, each of which gears with a toothed 


rack. The toothed racks are, during the charging process 
automatically thrown in and out of gear by clutches. After 
once being started the trough continues entering the retor 
until the starting lever is brought back by an automatic con. 
| troller to its position of rest. This occurs at the Moment 
when the trough has been introduced entirely into the retort 
Aiter turning the starting lever into its position of zero for 
the backward motion, it is locked automatically so that jt 
can move only in the proper direction of rotation, that ig to 
say, in a direction opposite to the above. The directions of 
motion of all driving gears are reversed at the same time, 

The trough frame is held in position while its bottom is 
| drawn away, allowing the charge to drop into the retort. On 
| arriving at the end of its run, the trough bottom frees the 
| frame, and the withdrawing gear being thrown in, the rope 
| drum is rotated and the trough frame drawn back by the 
| rope. As soon as the latter has arrived at the end of its run 
the clutch gear is disengaged, and the introducing gear 
| thrown in again, the apparatus being then ready for another 
| charging operation. 


















































“The Engineer 
Fig. 2-CROSS SECTION 


The following operations are thus successively performed 
by the machine :—First, the trough enters the retort and 
discharges it; secondly, the bottom is withdrawn and the 
retort filled with coal; and, thirdly, the trough is withdrawn 
| from the retort, and all the gearing put ready for the next 
charging operation. These three operations are said to take 

up a total time of 60sec. Before entering the retort the 

| trough is filled by means of wing rollers arranged beneath the 
| coal tanks. 

In order to deal with retorts placed at different levels, the 

| charging apparatus can be moved vertically within the 

requisite range of level. For this purpose the whole of the 

apparatus is mounted on a platform carried by four chains. 


Swat Sc 


RETORT CHARGING MACHINE 


This platform is operated by a lifting motor arranged on 
the top of the machine, which, through gearing, rotates the 
loading shafts provided with four chain rollers. In lowering 
the platform the motor is switched on to resistance so as to 
be automatically braked. A weighted brake with electro- 
magnet has been provided for stopping at a given point. For 
the travelling motion of the machine alongside the gas ovens 
a third motor has been provided. 

In designing these machines the makers had to make them 
as simple and as small as possible. It was decided that 
these points could be best assured by the use of electro-motors 
in conjunction with worm gearing. Each of the motors, 
which are designed so as to withstand considerable overloads, 
is directly coupled to a worm gearing, constructed according 
to the special Oerlikon system, for which an efficiency of 
90 per cent. is claimed. 

One operator is sufficient to control the machine, all con- 
trolling apparatus being so arranged as to be readily handled 
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Fig. 4—REAR VIEW, SHOWING DRIVING MECHANISM 
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Fig. 6—-SIDE VIEW, SHOWING RAM ADVANCED 
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formed, it is a comparatively easy task tore-lay the worn portions 
of the channel, and this, without any likelihood of spoiling the 
| shape of the section. Similarly, the patching of holes in the 
macadam adjoining the channel presents no difficulty, because the 
| bye itself forms a guide as to the amount of material to be 
aid on, 
| _ In frosty weather when vehicles are passing one another they are 
| obliged to leave the centre of the road and to travel along the sides. 
This often causes one, or may be both of them, to skid, the back 
| part of the vehicle swinging round on the present section towards 
the kerbs. It might be urged that in a concave roadway, if the 
two vehicles skidded, they would slip towards the centre, collide, 
and thus damage each other. This is a very improbable supposi- 
| tion, for the rate of fail of the sides is uniform and small, being 
equal to the average rate for the whole road, whereas in the 
convex section this rate is increased on the outer parte of the 
carriageway. Skidding does not occur often on roads of moderate 
| cross-fall ; it occurs more frequently on those in which the cross- 
| fall is excessive—either from the crown being patched, as men- 
tioned above, or from some other cause. It is on roads such as 
these, too, that cyclists skid in wet weather. Roads of a concave 
section could not be patched so as to be rendered dangerous in 
| this way ; hence it would seem that the concave section, instead 
of being more dangerous from the presumed tendency of vehicles 
to skid towards the centre, would be safer, since its very gradual 
fall would tend to obviate all skidding. 

It might be urged that this centre channel, and hence the 
gullies and drains, would become choked with mud, &c., more 
quickly than do the side channels of the convex section. The 
chief factor in this opinion is the argument that horse droppings, 
&c., would be likely to be deposited in or near this channel, 
instead of near the top of the slopes, as at present. This argu- 
ment is not as convincing as it seems, for traffic is not as likely to 
keep to the centre of the road as on the convex section, for the 


from one place. The same crank is used in starting, control- 
ling, and‘altering the direction of motion. The current for 
working is picked up by weighted arms carried at the top of 
the apparatus. 








TWO-CYLINDER GAS ENGINE. 


A TWO-CYLINDER side-by-side gas engine was recently 
supplied to the Electricity Works at Ryde by Fielding and | 
Platt, Limited, of Gloucester. It was ordered by Edmund- 
son’s Electricity Corporation, Limited, and was intended for 
working with producer gas and for driving both a continuous- 
current dynamo and an alternator, the latter to be capable of | 
working in parallel with an existing motor-driven alternator. 
Rope-driving was resorted to, and we understand that the 
makers guaranteed that the voltmeter needle should not 
fluctuate more than 4 per cent. either way. The permanent 
variation from full to no load was not more than 3 per cent., 
or the momentary than 4 per cent. Throttle governing was 
fitted, the admission of air and gas being directly controlled 
by the governor acting on separate throttles in the air and 
gas pipes. These throttles were so arranged that they could 
be adjusted while running. The weight of the fly-wheel is 
eight tons, and its diameter 8ft. 3in. It is grooved to take 
ten 1din. diameter ropes. The engines are fitted with magneto 
ignition and the usual valve gear. The beds are bolted 
together by means of brackets cast on each. The crank is 
all in one piece, of Siemens-Martin acid steel and Tin. in 
diameter, and the main bearings are fitted with chain lubri- 
cation. The connecting-rod pins have centrifugal oilers to 
make the lubrication automatic. , 

The engine is designed to develop 130 brake horse-power \t----------- 
at 185 revolutions per minute. Each cylinder Say! a a £ 
dent magneto ignition with provision to enable the firing te SEP geseon 
point to be adjusted by hand whilst the engine is running, to ERS : 
suit varying load and speed. The necessary valves are also Drain for Foundation 
provided for enabling the engine to be started by means of 
compressed air. 








SUGGESTED CROSS SECTION OF ROADWAY 
reasons pointed out above, aud also because the setts in the 
channel do not afford so comfortable a footing for horses as does 

the macadam of the side slopes. The centre channel, moreover, 
would be more free from sweepings from shops, houses, and foot- 
paths. Probably there would not be very much difference between 
the quantity of mud washed from the roadway in the concave sec- 
| tion and in the convex, for the area drained into a gully would be 
the same in each case. In the concave road the volume of water 
flowing over the carriageway is greater than that in the convex 
| road, for the surface water from the footpaths is drained over the 
carriageway. On the other hand, the rate of fall near the 
channels, and hence the scouring action there, is greater in the 
convex road. Apart from this, more attention could be paid to 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oyrnions of our 
correspondents. ) 
A NEW SECTION FOR ROADWAYS. 
Sir,—At present carriageways, almost universally, are so formed | 
that the surface line as seen upon a cross section is a convex curve. 
I am of opinion that in many cases, if not in all, the present 
shaped section could be replaced with advantage by one whose | the single centre channel of the concave road by the road scaven- 
surface is concuve, and with your permission | would like to put | ger, as he would only have half the present length of channel to 
forward a few arguments for, and to answer some of those against, | sweep and keep clean. 
the adoption of this concave section. | Again, when it became necessary, the road itself could be 
In the formation of a new macadamised road it is usually | renewed with much less inconvenience to the traffic than at 
specified that the height of the crown above the side channels shall | present. As the channel forms a break between the two slopes, 
be such that the average rate of fall from the centre to the sides is | each slope could be dealt with independently of the other, and 
not less than din. to Ift., and not greater than #in. to lft. Itis | hence one half of the carriageway could be undergoing repairs 
interesting to note what is the rate of fall in, say, the 2ft. on either | while the other half took the traffic. This cannot easily be done 
side of the crown. Take, for example, a 24ft. carriageway, the | on the present section owing to the awkwardness of connecting the 
crown being 6in above the channels, 7.c., an average fall of fin. per | two portions of the convex curve without forming a ridge. 
foot. The surface curve is generally a close approximation toa | In the concave section one channel only, along the centre, is 
circular are, so that, assuming it to be such, the rate of fall on the required, though probably this channel would need to be wider 
centre 4ft. of roadway—i ¢., 2ft. on either side of the central line— | than the channels as at present found. The same number of 
is only about yin. per foot. That is to say, the height of a point | gullies would be used, the distance between them necessarily being 
in the centre of the road is only about gin. above a point 2ft. away. | half the corresponding distance in the side channels of the convex 
Near the sides, on the other hand, the rate of fall is greater than | section. The sewer is generally placed in the centre of the road, 
the average rate over the whole road, and hence—especially if the | and hence the length of the gully connections in the suggested 
cross fall has become excessive through the raising of the crown, | section would be very much lessened. This is, of course, obvious, 
as mentioned later—in order to avoid tilting of the vehicles, skid- | for at present each connection has to cross half the roadway. 
ding, &c., the traffic naturally seeks the centre of the road. | Also, in the case of a stoppage, very little of the surface pana H 
It is generally recognised that the pounding of the horses’ feet | need to be disturbed. 
does quite as m «ch, if not more, damage to a road than the grind- | In country roads the paved central channel, the gullies, and the 
ing of the wheels, In the ordinary type of road, then, the | drains leading to watercourses or — along the route would 
maximum wear is likely to be at the centre, where, as shown | increase the cost of construction. e surface water is now often 
above, there is such a’ small margin of material to be worn away | taken to ditches on either side of the road, these would no longer 
before water will begin to lie. Once puddles are forn ec t»2 road | be necessary, and hence, in case of alterations, there would be a 
becomes softened and loosened, and quickly falls inte repair. | considerable area of land available to widen the traffic space. 
If these holes are patched as soon as formed, it is oftex found that | At present, the rain water from the whole area of the carriage- 
the crown of the road tends to become raised, with the result that | way collects towards the sides, therefore the maximum amount of 
the cross-fall becomes excessive, ad therefore the road positively | water, if there are no pools in the centre, is near the footpaths. 
dangerous, | Pedestrians, hence, often got bespattered with mud in rainy 
In the suggested concave section a paved channel runs along the | ther, and ti also in dry weather if the watering cart 
centre of the road. If the traffic seeks the centre in this case— | has been somewhat generous. This drawback, to a certain extent, 
which it is net so likely to do, since the fall on the slopes is only the | would be obviated in the concave section, for the water would 
average for the whole carriageway—it finds there a material which | collect to the centre away from the footpaths. 
is capable of withstanding the extra wear, and which, therefore, | An objection to the concave section in the case of macadamised 
is not so liable to wear into holes, But even if holes become | roads is that channel shutes could not discharge the rain water from 





the roofs, &c., of adjoining premises at the curb as at present, f 
the concentrated stream of water would do much damage b 4 
washing away the binding material. This objection does not a , 
to paved streets. Ply 
Another objection is the supposed danger to cyclists cro 
from one side of the road to the other. This, howinter. would mat 
be a very serious question, as the danger would not be greate 
than is connected with the tramway tracks or oblique paved stre 1 
crossings at present. bi 
April 8th. W. N. Tuomas, 


SIX-COUPLED LOCOMOTIVES. 


Sir,—Re your interesting leader on ‘ Six-coupled Locomotives.’ 
which appeared in last week’s issue of THE ENGINEER, | was 
pleased you mentioned the fact that, “‘as speed gets up, the pull of 
a locomotive rapidly falls off.” This fact is often overlooked when 
estimating the comparative tractive power of different types of 
locomotives. It is interesting to note that the “falling off” takes 
place much earlier in locomotives with small driving wheels than js 
the eee with engines possessing larger wheels, other things being 
equal, 

Some years ago Mr. H. A. Ivatt, the able locomotive engineer 
of the Great Northern Railway, furnished some interesting parti. 
culars with regard to the approximate draw-bar pull, at various 
speeds, of two Great Northern Railway locomotives. The enyines 
were respectively a 7ft. Sin. 4-2-2 type express engine and a 
0-8-0 type engine with wheels only 4ft. fin. diameter. Mr. Ivatt 
showed that, whereas the eight-coupled engine starts with q 
superiority of about 2 to 1, the pull steadily falls off until at about 
274 miles per hour the draw-bar pull of the two engines ix iden. 
tical. At 40 miles per hour the 0-8-0 engine transmits little more 
tractive power than is given off by the si: gle-wheeler at within a 
fraction of 70 miles per hour, and at 524 miles per hour the vight. 
coupled engine ceases to pull at all. In the case of the 7{t. sin, 
engine, however, the speed is no less than 100 miles per hour when 
the zero point is reached. From thisit will be seen how impossible 
itis, at high speed, to maintain an effective steam pressure in the 
cylinders when driving wheels of small diameter are used. When 
six-coupled engines are necessary for fast express work, the d: iving 
wheels should be at least 6ft. 6in. diameter to ensure an effective 
pull at high speed, 

April 13th. CycLors, 

Sir,—The article in your current issue on this subject is most 
appropriate and to the point. 

On several occasions during the present year I have experienced 
considerable loss of time in running on ‘‘ crack ” trains to and from 
London and the North of England, entirely owing to deficient 
locomotive power, ten to twenty minutes in excess of scheduled 
time being ordinary and annoying occurrences. 

If Mr. Churchward’s latest productions were used to their utmost 
capacity on the Great Western northern section, there would 
doubtless be a great increase of traffic, because the travelling public 
appreciate more than ever a saving of time, and more especially 
punctual running, thus enabling appointments to be kept with 
certainty. 

Fortunately, the shortened route between Paddington and 
Birmingham and the North is within measurable distance of com- 
pletion. W. J.B. 

West Hampstead, N.W., April 13tb, 


Sir,—Your interesting article on this subject does not deal with 
the shareholders’ view of the question. The ‘‘record ” policy is 
financially a disastrous one, and I cannot help thinking that the 
desire to make sensational runs is after all quite puerile and 
unworthy of a sober and responsible board of directors. British 
railway practice, except in the case of ‘crack ” trains, is, to my 
mind, a disgrace ; especially in the employment of suburban car- 
riages for long-distance traffic. Let the companies give decent 
accommodation with moderate speed, and they will probably not 
have occasion to regret their change of policy ; with the additional 


advantage of a much diminished bill for depreciation. 
COMMON SENSE. 


LOCOMOTIVE ECONOMY. 


Srr,—Calculation on basis of train weight in the case alluded to by 
Mr. F. W. Brewer isimpossibie, because the consumption of 37-31b. 
per mile, referring to the average of all six-coupled express engines 
in service between London, Bristol, Exeter, and Plymouth, is for 
engine miles, and not for carriage miles, as he presumes. Unless 
the proportion, carriage miles to engine miles, is known, or, better 
still, the average weights and distances of the trains, it is only 
possible to guess at the meaning of the figures. Possessed of all 
these figures, the actual ton-mile consumption could then be 
explained by an understanding of what a given weight of Great 
Western coal represents. A pound of coal may mean anything 
and nothing. Boiler efficiencies being equal in both cases, it 
requires nearly three times the weight of some coals to produce 
the same amount of steam generated by the best qualities of 
others, such as are usually employed on the Great Western, and 
with the best results all round, including even that of excellent 
fuel combustion—-which signifies also attractive travelling con- 
ditions for passengers. X. 

April 16th. 


OLD AGE PENSION FUND. 


S1r,—I submit for criticism the following scheme for providing 
a fund for old age pensions, Cause all wages paid to be 
accompanied by an adhesive ticket to bear date, names in full, 
and addresses of employer and worker. The ticket also to bear 
adhesive ‘‘ wages stamps” to the amount of the wage paid with 
the ticket, The stamps to be issued through the post-offices at 
6d. in the £ of the amount of wage they are for. The worker 
to affix the stamped tickets to sheets supplied by the post- 
offices, and to leave them as filled, or quarterly at a post-office. 
The employer also to fill sheets with names of workers and 
wage paid weekly to each; also to leave them as filled at the 
post-office. 

On wages of £1 a week paid thus to workers from the age 
of sixteen until sixty, the sixpence weekly for stamps would 
provide a fund, which, invested at 3 per cent., will suffice to 
pay a shilling a day pension for the rest of their lives to ull of 
those workers thus paid, who reached the age of sixty. 

Actuarial tables would show the additions to be made to the 
pension as the wages paid increased beyond the average £1, or the 
deductions to be made if the wage fell below the £1. 

The pension would thus be in the nature of ‘‘ deferred pay,” not 
relief of the poor, and the fact that it could be increased by 
application and obtaining better pay would stimulate workers to 
do their best, and not quit work for trifles. 

London, April 12th, T. WILKINS. 








THe ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
By the kind invitation of Capt. Thos. P. Purcell, Chief Officer, 
Dublin Fire Brigade, a visit will be paid on Saturday afternoon, 
20th April, to the New Central Fire Station, Brunswick-street. 
Members to meet at the Fire Station at 3.30 p.m. An ordinary 
general meeting of the Association will be Feld at the Royal 
College of Science, Stephen’s-green, Dublio, on Monday, 22nd 
April, 1907, at 7.45 p.m. Agenda, general business. Paper, 
‘‘The Steam Turbine,” Mr. E. G. Izod, A.M.I. Mech. E. (Messrs. 





Willans and Robinson, Rugby), 
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THE INSTITUTION OF CIVIL ENGINEERS. 


AprRiIL 19, 1907 





Av the ordinary meeting on Tuesday, the idth April, Sir 
Alexander Kennedy, LL.D., F.R.S., President, in the chair, the 
apers read were ‘* The Pyrmont Bridge, Sydney, N.S.W.” by P. 
‘Allen, M. Inst. C.E.; and ‘‘Swing-bridge over the River Avon at 

Bristol,” by W. H. B. Savile, Assoc. M. Inst. C E. The following 

are abstracts of these papers :— 

THE PYRMONT BRIDGE, SYDNEY, N.S.W. 

The Pyrmont Bridge-across. Darling Harbour replaces the old 
bridge built by a private company in 1857. The new bridge and 
its approaches extend from Sussex-street on the city side to 
Murray-street ou the Pyrmont shore, a distance of 1825ft., the 
length of the bridge proper being 1210ft. ‘There are three 30ft. clear 
openings in the Sydney approach for vehicular traffic to wharves ; 
while on the Pyrmont side the Darling Island R.ilway passes under 
a steel bridge of 25ft span. Electrical motive power is used for 
working the swing span, also for roadway gates and lighting, the 
whole being operated by one man from a conning tower on the 
centre of the swing span. The approaches are imposing in 
character, owing to the northern, or exposed, sides of abut- 
ments and retaining walls being faced with Pyrmont freestoce. 
The clear headway above high-water mark is 25ft. under the side 
spans, which are twelve in pumber, with trusses of the Howe type 
slightly modified. 

The wrought iron caisson forming the pivot pier has a diameter 
of 42/t., is 53ft. 1}in. in length, and the two concentric rings of 
which it is compo ed are conn. cted with angle-bar bracicg, the 
inner ring being splayed out at the bottom to form a cutting edge. 
It was sunk by open dredging to the rock, which had a dip of 5ft. 
in the diameter. 

The first section, weighing 50 tons, was put together on an iron- 
bark frame suspended by wire ropes from the already erected per- 
manent protecting platform. The lines were eased off till floating 
point, when section after section was built on, until the harbour- 
bed was nearly reached, weighting being done by depositing concrete 
vetween the walls. Care had been taken previously to level off the 
bed, and the caisson was brought to true position by folding wedges 
between timber guides against the side of the caisson and the piles 
of the platform. Once grounded, the inside material was removed 
by means of a bucket dredger until rock was reached. Bores 
having disclosed 25ft. of stiff, sandy clay, it was intended to 
excavate in the dry in the sloping rock sufficiently to enable the 
cutting edge to be bedded on the solid for its whole periphery. 
When the water was pumped out the caisson listed llin. out of 
level, but only two smai] Jeaks occurred. Excavation proceeded 
on the high side, the caisson being lowered 2ft. in forty-eight 
hours, when a * blow” filled the chamber in twenty minutes, but 
did uot alter the plumb. ‘This was doubtless due to the stiff clay 
not following the cant, the large head eve tually breaking the seal. 

The advantage of a dry foundation was considered so great that 
pumping out was decided upon, despite the alternative of excava- 
tion and depositing of the bottom 12ft.°of concrete by divers 
which had been provided for in the contract. A largebank of clay 
was put in position and excavation of the remaining 6f:. of rock in 
the wet was proceeded with by ‘“‘ jumpers.” During excavation 
the water was kept near tke top of the inner wall. Upon rock 
being cleared about Ift., water was ene down about 23ft., and 
the caisson was allowed to settle, this being carried on until the 
contract depth was reached. Non-uniformity of strata and any 
consequent tilting was immediately deslt with, the cutting edge 
being ultimately bedded in correct position with its top only 2}in. 
out of level—well within the margin of lft. allowed. The plumb 
sides of the caisson and the simple expedient of having four draught 
gauges figured on the inner wall materially assisted in achieving 
this accuracy. 

Details are then given as to how concrete was deposited by 
divers where the cutting edge was not bearing, and how the 
inside of the chamber was made secure before pumping out. 
Upon lowering the water only three small leaks were found, which, 
when led to a sump, could be kept’ down by hand-baling. Con- 
creting was then carried on day and night up te 12ft. above the 
cutting edge. From this point the caisson was filled with rubble 
sandstone concrete, the plums weighing up to3 tons. The total 
weight on the foundation, excluding friction and buoyancy, is 
6800 tons. 

The rest-piers are of eoncrete, with masonry tops, the Pyrmont 
one being founded on rock, whilst that on the Sydney side is 
carried on fifty-eight piles driven to the rock 64ft. below low-water 
mark. The site ‘or the latter was excavated by a ladder dredge 
to a level clay botwom 32ft. below low-water, piles being driven to 
the rock with a follower, and finished alternately 2ft. and 3ft. 6in. 
above this level. Sheathing was then built round, and a box for 
concreting was formed. After divers had removed accumulated 
silt, &c., sand was deposited over the whole area to obtain a clean 
bottom. The method adopted for depositing concrete—1850 cubic 
yards in 19 days—through water by special tripping boxes, and 
for overcoming ‘‘ slurry ” are fully described. 

The four N-shaped main girders forming the swing span have 
horizontal tops with curved bottom booms, and are 223ft. in length, 
with a depth of 15ft. at the centre, and 5ft. at the ends. Owing 
to the high speed of swinging, a rigid deck span was essential, 
which was obtained by riveting the buckled plates to the projecting 
bottom flange-platesof the top booms. The swing is of therim-bearing 
type, its weight of 850 tons when swinging being distributed by 
means of small girders to equidistant points on the drum. 

Great ingenuity was displayed by the supervising engineers in 
England in arrangiag for the treads and tracks of the turntable to 
be faced up true, the diameter—35ft.—being so large that provision 
for turning could not be given effect to without building special 
lathes. The method adopted is fully described. When the parts 
were erected the sections fitted accurately, and the fact that 
the span has coasted 70 deg. after cutting off the current shows 
the easy running of the Ri 4 

Difficulty was experienced through the pivot moving, and owing 
to the rollers seizing and tearing off the ends of the radial rods. 
The steps taken to overcome these defects, which became serious, 
are fully detailed. The results were gratifying, for in the three 
years after effecting these alterations the swing span was opened 
18,816 times without a hitch or any expenditure for repairs, whilst 
there is not an idle roller, thus showing complete distribution of 
the weight. 

The electrical equipment for operating the swing-span consists 
of two 50 horse-power motors, located on a machinery platform 
within the drum, and driving a main horizontal shaft connected by 
vertical shafts and bevel gearing to the rack at the top of the pier. 
‘he motors havea guaranteed starting effort of 5384 1b. at 3°143in. 
radius from the centre of the armature shaft ; also an armature 
speed of 509 revolutions per minute in 24 seconds with load, and 
current not exceeding 130 ampéres in either motor. Results are 
given of exhaustive tests made of the power and cost for opening 
the span. The quickest opening was 3u seconds, costing 0-357d. ; 
while the most economical run took 55 seconds, costing 0-192d., 
with a maximum effort of 48 horse-power. 

Tables show the cost and speed of lifting the ends of the span 
and working the gates, while a full description of the working is 
given, together with details of the design of the controlling brake 
and the latch and catch for securing the span. The motor gear 
and solenoid brakes for the gates are also described, with an account 
of the ditficulty experienced before obtaining satisfactory results. 

Current is Pappilied by the Railway Commissioners at 1d. per 
Board of Trade unit. During the fcur years 1902-1906, the swing 
was opened 24,610 times, the cost of the current being £83 6s. 5d. 
Total cost of the work was £112,500. The bridge was begun in 1899, 
and opened in 1902. 





SWING BRIDGE OVER THE RIVER AVON AT BRISTOL. 
The second paper describes a bridge built. by the Corporation of 








Bristol to carry a carriage road and a double line of the Great 
Western Railway across the river Avon. Part of the cost was 
borne by the Great Western Railway Company. 

The bridge is part of a scheme of railway extension at the 
Bristol City Docks, its main object being to provide a junction 
with the Great Western main line at the west end of the docks, 
and thus relieve the congestion caused by goods traffic at Bristol 
station. Jt also improves the road communicaton between 
Bristol and its southern suburbs, 

The total length of the bridge, including approach spans, is 
about 600ft. The main feature is the swing span, which is 
202ft. 6in. long, pivoted on a pier in the river. The two arms of 
this span are unequal, their lengths being 121ft. 6in. and 81ft. 
respectively. All the river traffic passes through the channel 
spanned by the long arm, where there is a clear waterway 85ft. 
wide, 

The swing span and one approach span on the north side are 
double-decked, the roadway being carried on the high level and 
the railway on the low level. The remaining spans are on the 
high level and carry only the roadway, as the railway, being on 
the ground level, is carried by girders oaly where it is actually 
crossing the river. 

The work was divided into four contracts, namely, the founda- 
tions, superstructure, machinery, and interlocking. 

The foundations contract includes the following works :—(a) 
Two river piers, carrying respectively the centre pivot and the 
north end of the swing-span. These piers, which are of masonry 
and concrete, were both built inside single-pile dams, and are 
founded on hard marl. (+) The south abutment and app oach, 
founded pardy on concrete taken down to the marl and the 
remainder on pitch-pine piles. (c) The north approach, where 
there are three masonry abutments, two of which are founded on 
piles, and the third is partly on piles and parily on two concrete 
columns, taken down to a hard bed of gravel. 

The superstructure contractincludes the swing-span, of which the 
swinging weight is about 1000 tons, three approach spans on the 
north side and one on the south side of the river. This paper gives 
particulars of the construction of all these spans, and the methods 
of erection. A full description is alsu given of the turntable of 
the swing-span, and a tabular statement shows the weight of steel- 
work in each of the spans. 

The turning machinery consists of two three-throw reversible 
hydraulic engines, situated in a tower above the roadway. These 
engines, by means of gearing, drive two vertical shafts, each of 
which carries a pinion at its lower end which engages in a circular 
rack on the lower roller-path. Only one of these engines is 
required to be used at a time, the other being provided in case of a 
breakdown. Four 60-ton hydraulic presses are fixed, one at each 
end of each main girder, and by means of these the ends of the 
girders are jacked up to enable sliding blocks to be moved ‘into 
position under the girders when the bridge has been closed, or to 
be withdrawn when the bridge is to be opened. When these slid- 
ing blocks are in position they transmit the reactions to the abut- 
ments, and the main girders are then supported at each end and 
at the turntable. 

‘Lhe paper gives a description of the navigation lights and sig- 
nals, and also of the interlocking with the railway signals, 








VISIBLE SPRING METALLIC PACKING. 


Ix the engraving which we give below we illustrate a 
visible spring mechanism for lateral motion metallic packing, 
which is adjusted automatically by the steam pressure. The 
diagram shows the arrangement clearly, and needs little 
further explanation. The visible springs merely take up the 
wear of the metallic packing, and keep a lateral pressure of 
about 141b. per square inch on the piston-rod, and for con- 
densing engines and pumps about 141b. above atmospheric 
pressure to maintain the vacuum, The spring pressures can 
be adjusted as the wear occurs. The working steam pres- 
sure is only exerted on the rod during the inward stroke. 
The packing nearest the cylinder is supported by a metallic 
ring, which exerts a vertical force on the packing, keeping it 
tight against the piston-rod by means of the springs shown in 
the right-hand view. The steam from the cylinder can pass 





PISTON-ROD PACKING 


round the sides of the ring, but is prevented from escaping 
freely by means of a valve. There is a drain which is 
not shown in the engraving, and this is opened when the 
engine 1s started. We are given to understand that in some 
of the latest types the a valve is not used, as it is claimed 
that by keeping the drain open on the outer set of packing, 
draining is efficient, and there is scarcely any escape of 
steam. 

One of the chief features of this system is the ease with 
which a broken spring can be replaced without having to 
stop the engine. When used for pumps the springs are out- 
side, and, therefore, not in contact with the water, which, the 
maker claims, has a detrimental action on the spring. 
The packing is made by Mr. Finlay McCulloch, of 273, 
Bury-road, Higher Broughton, Manchester. 








OLD AGE PENSIONS. 


WE have received from the Secretary of the Aged Navvies’ 
Pension Fund a letter, from which the following passages are 
taken :-— ; 

Four years ago when old age pensions were still considered a 
visionary idea, the sympathy of a few eontractors brought it into 
aétual being by originating and maintaining an old age pension 
scheme for navvies who have reached the age of sixty-five. It is 
interesting to note how this pension scheme has worked. The 
number of mer pensioners maintained in the four years has been 
177, and the number of women 33, a total of 210. No pensioner is 
elected under the age of sixty-five years.- The oldest applicants 
have the preference. At the present moment there are 154 pen- 
sioners; of these 30 are between 80 and 90 years old, 86. are 
between 70 and 80 years, and 38 are between 00 and 70. They 
are allowed five shillings a week. 

Since the fund was begun fifty-five pensioners have died, and iu 
the four years only five have been dismissed as unsatisfactory. The 
fund is managed by a council of subscribers, which meets quarterly, 








At this meeting all the application forms are carefully examined. 
These forms have tobe fully answered. They require the names 
of applicants, their ages, their families, &c., to be given, together 
with the various contracts with their respective contractors under 
which they have worked. 

The applicants have usually worked for many firms, among them 
being some of old date, such as those of Webster, Peto. and 
Brassey. Preference is given, all things being equal, to the most 
aged and destitute applicants. At the last three meetings few 
pensioners could be elected, as the whole of the pensions sub- 
scribed for are now appropriated, and unless other contractors 
help, the ouncil, to their deep regret, will be obliged to refuse 
future grants, 

We are confident this admirable scheme only requires to be 
known to.command the active sympathy and support of all con- 
tractors who take a kindly interest in their employés. It is the 
practical realisation of a great idea admirably carried out and 
commanding both the approval and confid of i men. 

We ought to mention, in closing, that these pensioners are not 
only watched by the local gentlemen who weekly pay them, but are 
also visited without notice by a member of the council or hi; re- 
presentative twice a year. 

The income disbursed in pensions in 1906 was £1668, and as there 
are neither offices nor a paid staff, the total cost of working this 
charity, including money orders, postage, printing, &c., was 
£62 7s. 9d. We think this will speak for itself. 

Subscriptions will be gratefully received by the hon. treasurer, 
Lady Pearson, 16, Carlton House-terrace, S.W.; the hon. sec- 
retary, Mrs. E Garnett, 6, Canning-road, Croydon ; or any of the 
following gentlemen, who form the committee, at their offices : 
Sir Weetman Pearson, Bart ; Sir Johu Jackson ; Mr. J. W. Logan ; 
Mr J. T. Middleton ; Mr. Juhn Price ; The Lord Denman; Mr. 
J. E. Yerburgh; Mr. W. H. Topham. 











New ALLAN LINE STEAMERS.—For the Glasgow-Montreal ser- 
vice of the Allan Line fleet a new steamer has just been ordered 
from Alexander Stephen and Son, Limited, Linthouse, who have 
at present on hand a similar ship for the same fleet for the Glas- 
gow-St. Lawrence service, to be named the Grampian. The new 
vessel will be about 10,000 tons, and will be fitted for a large num- 
ber of passengers. A third steamer for the Allan Lineis at present 
ih course of construction in the yard of Barclay, Curle and Co., 
Limited, Whiteinch. This third vessel, which is to be named the 
Corsican, is slightly larger than the others, and is intended for the 
Liverpool-St. Lawrence route. All the vessels will be propelled 
by reciprocating engines, and all three are being built to the 
highest class of the British Corporation Registry. 


120-Ton ELECTRIC OVERHEAD CRANE.—We mentioned last week 
that Applebys, Limited, had secured an order for a special type of 
overhead crane for Woolwich Arsenal. We are now enabled togive 
the following additional particulars :—The crane is to lift a maxi- 
mum working load of 120 tons; the span between the centres of 
the gantry rails is to be 62ft.; the height from floor level to the 
gantry rails will be 90ft. ; and the clear lifting range is to be 150ft. ; 
the length of traverse of the carriage is to be 42ft. Thecrane is to 
be capable of lowering 60 tons at a minimum rate of 500ft. per 
minute, and to be under such control that the operator can stop 
the load within lft. This is to be attained by substituting a 
hydraulic jigger, operated by two sets of high-pressure three-throw 
pumps electrically driven, for the ordinary hoisting gear. There 
will be two hoisting motors, each of 75 brake horse-power ; a cross 
traversing motor of 20 brake horse-power ; and a travelling motor 
of 30 brake horse-power. The crane is to run on eight travelling 
wheels arranged in pairs. 


THE STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS.— 
A very pleasant evening was spent last Wednesday on the occasion 
of the thirty-second annual dinner of the students of the Institu- 
tion of Civil Engineers, which was held at the Trocadero Restaurant. 
The chair was taken by Sir Alexander Kennedy, the presidént of 
the Institution. Among the guests present we noticed Colonel 
Crompton, C.B., Dr. Tudsbery, Mr. Bertram Blount, Mr. R. W. 
Allen, Mr. Brereton, Mr. Walter Hunter, Mr. Bradley, and 
Mr. Spear. The speech of the evening was made by Sir Alex- 
ander Kennedy, who, after referring to the great advance that 
engineering had made during the nineteenth century, urged the 
students not to try to carry out their work as their grandsons will 
do, or as their grandfathers did, but to consider each problem on 
its merits, ani to apply that knowledge which they already possess, 
seeing that engineering is essentially a work of to-day. The toast 
list was commendably short, and the few speeches delivered were 
all interesting. The concert which followed was given by the 
students themselves or their friends, and was in every way a 
success. The Students of the Institution of Civil Engineers’ 
dinner has always been an enjoyable social function, and Wednes- 
day evening’s gathering in no wise impaired its well deserved 
reputation. 


THE JUNIOR INSTITUTION OF ENGINEERS.—By permission of the 
Chief Engineer to the Metropolitan Water Board, Mr. William B. 
Bryan, President of the Institution, the members recently paid a 
visit to the works in course of execution for the Fortis Green 
reservoir, which forms part of the Board’s Staines Reservoir Com- 
munication Works. Under the guidance of Mr. Joseph Francis, by 
whom the reservoir was designed, and under whose supervision 
itis being constructed, and of Mr. James Byrom, the contractor, the 
party were shown over. This reservoir forms the terminal of a line 
of pumping main through which the Thames water is to be pumped 
for the supply of the New River District. The water will be drawn 
from the river at Staines, and will pass along an open aqueduct to 
Kempton Park, where, after subsidence and filtration, it will be 
pumped through a 42in. diameter main to Cricklewood, a distance 
of 134 miles, There it will be again pumped through a 42in. 
diameter main to the Fortis Green reservoir, a further distance of 
33 miles. A lineof 30in. diameter gravitation main will convey the 
water from the reservoir to the distributing mains of the New 
River District at Hornsey. The capacity of the reservoir will be 
10,000,000 gallons, and its depth 17ft. A central division wall, 
extending up to a level of tft. below the top water line, will divide 
the reservoir below that level into two equal parts. The floor will 
be of concrete, the walls and piers of brickwork, and the roof of 
brick arching, with concrete filling to the spandrils and covered 
with asphalt. Thestructure rests upon a thick bed of the London 
clay, and is made water-tight by a wall of clay puddle extending all 
round the outside of the walls, and Carried well into the clay below. 
The whole will be covered over with earth, thoroughly well drained, 
and the top and slopes of the embankments will be turfed. The 
floors have a fall towards the southern end, along which a drain 
channel will be formed, with an emptying pipe for clearing the 
reservoir when necessary. For convenience of sweeping out, there 
is in the floor, between adjoining bays of arching, a brick partition 
of a few inches in height. To prevent mischief, in case of over- 
pumping, an Appold’s overflow is provided. This ensures that as 
soon as the water has risen to a certain height above the lip of the 
overtiow, the surplus shall be very quickly drawn down by syphonic 
action te the proper level. The sides of the trenches that have 
been excavated for the main walls, and which are 2lft. in width, 
are supported by means of horizontal timbers llin. by 3in., held up 
in sets of four by vertical walings 12in. by 6in., kept apart by 
struts lvin, by 6in. By this method the face of the clay is firmly 
retained in place, and has no opportunity of being affected by 
external moisture. Considérable lengths of 42in. and 48in. diameter 
brick culverts have to be constructed to carry the surtace drainage 
which now traverses the site by means of ditches. Atthe concltsion 
of the inspuction, the inembers were entertained at tea, and beforé 
dispersing, on the proposal of Mr. Geo. Hughes, vi¢e-chairman, 
seconded by Mr. W. J: Tennant, past chairman, a vote of thanks 
for all the arrangements which had been made for- their reception . 
was passed, Mr, Francis and Mr. Byrom.acknowledging it, 
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HIGH-SPEED RADIAL DRILLING MACHINES. 


THREE high-speed girder radial drilling machines, mounted 


on a trolley, have recently been made and despatched to 
Japan by Messrs. Wm. Asquith, Limited, Highroad Wells, 
Halifax. 

As will be noted, the arrangement, which is shown in the 
above illustration, consists of three machines mounted upon 
a trolley, all three being driven electrically from one shaft. 
The machine is portable, and can be run along rails by means 
of the hand motion, operated by a large cross handle, seen on 
the left-hand side. There is provision for locking the wheels 
in any position. The arms are of the firm’s latest pattern, 
with central thrust to the spindle, designed to avoid side- 
twisting strains and to allow of the spindles being run up to 
a high rate of revolutions with high efficiency and low power 
consumption. The spindles are 2in. diameter, and have a 
15in. feed, with two variations of self-acting traverse operated 
by lever. The feed is brought about by a friction arrange- 
ment, so designed that the former can be stopped or started 
instantly. This is claimed to be a great advantage as regards 
ease of handling over the ordinary arrangements, as the 


spindle being balanced, can be withdrawn practically simul- | 


taneously with the knocking off of the feed motion. The 
arms are strong, and have deep double webs. The base is of 
large diameter, and works on ball bearings. It can be swung 
through a complete circle. The driving is brought about by 
a 15 horse-power variable-speed motor. The three spindles 
tun simultaneously at the same speed, but each can be 
stopped or started independently, by means of’a lever on the 
slide, for changing drills, &c. The spindle, the maximum 
radius of which is 5ft. 6in., is of the sleeve-supported type, so 
as to make it rigid under the new high-speed cutting condi- 
tions, and, as will be noted, lubricators are provided for all 
main bearings. The total weight, with motor, is about 
84 tons. 

This type of machine is claimed by the makers to be parti- 
cularly handy for drilling large built-up work, as it can be 
moved rapidly to the work to be drilled. The work can be 
drilled at either side of the rails along which the machine is 
arranged to work. The gauge in the machines illustrated is 
4ft. 84in., but machines can, we understand, be made to suit 
either larger or smaller gauges. 








PRIVATE BILLS, SESSION 1907. 
No. II.* 


WE continue below our account of the Private Bills before 
the present session of Parliament :— 

Bills for the supply of electrical energy.--In only three 
instances out of a total of ten is the’ proposed capital stated | 
in this class of Bills, a circumstance that will considerably 
lighten our duty as chronicler. This aggregate is less by | 
eighteen than that of the past year, and the money to be | 
raised shows a decrease of a couple of a million. Though | 
the number is so limited, the three individual sums scheduled | 
are each greatly in excess, since the Channel! Tunnel Bill | 
quitted the parliamentary arena, of any single item in the | 
whole catalogue of present Bills. Two of the three electrical 
Bills seek to inccrporate companies, The AdministrativeCounty | 
of London and District Electric Power Company petitions for | 
authorisation to take a transfer of any powers which may be | 
conferred by Parliament on the London County. Council | 
during the present or any subsequent session with respect to | 





* No. J. appeared April 5th, , 


Bill to carry a line across the Trent by means of a viaduct, a 


the supply of electrical energy. Powers are also sought in 
this comprehensive scheme to enter into agreements with 
the County Council for the supply and generation of current, 
and with local authorities and others for the transfer of 
electriclighting undertakings already authorised. Sixand three- 
quarter million are asked by the promoters of the Bill to put 
the proposed powers into operation. The London and District 
Electric Power Bill has for its object the incorporation of a 
company to take lands and erect generating stations in the 
parish of Barking and in the metropolitan borough of Green- 
wich, and to supply electrical energy for power purposes in the 
counties of London, Essex, Kent, and Surrey. The area 
comprehended in this undertaking is of a very extensive cha- 
racter, and to carry it out acapital of £6,000,000 is required. 
As in the preceding year, the London County Council 
(Electric Supply) Bill is again an iter of the sessional 
agenda. Its general tenor, clauses, and provisions remain 
pretty much the same, but its range of operation appears to 
have been enlarged, especially with regard to the compulsory 
powers sought respecting the electrical undertakings of local 
authorities and existing companies. This increased sphere 
of action may perhaps account for the capital being raised 
from two and a-half tofour and a-half millions, by stock. 
Harbour and Tidal Waters Bills.—Particulars of a few of 
these Bills have already appeared in our columns, comprising 
the Hull and Barnsley Railway, those relating to the Humber 
and its Conservancy Board and the Mersey Docks and Har- 
bour Board. The past and present numbers are as 35-44, 
and there are but few which claim our attention. Clauses 
are inserted in the London Port and Docks Bill to extend 
and define the limits of the Port of London and its jurisdic- 
tion, and the powers of the Thames Conservators ; to impose 
rates on goods imported into the port, and to collect and 
apportion them between the London and India, the Surrey 
Commercial, and Millwall Dock Companies, and the said 
Conservators, and also to alter and assimilate the tonnage 
rates. Six years is the time fixed by the London and India 
Decks Company for the construction of the new dock and 
works authorised by its Act of 1901. This Bill proposes to 
extend the dredging and other powers of the Conservators, 
and the removal of shoals in the estuary of the Thames. It 
asks, moreover, that the Board of Trade be empowered to 
require the Conservators to provide and maintain sufficient 


navigable space and depth of water, within certain limits, for | 
which might frequent the metropolitan port. | 
In addition, the Conservators are to be authorised to enter | 
into agreement with the three dock companies to improve the | 


shipping, 


existing docks and works, and to acquire lands for the purpose 
of bettering the navigation of the river and its estuary. Pro- 


vision is made in the Bill for the guardians of the river to | 
borrow a million, which will never suffice for all the work 


they are expected to accomplish. 


The Midland is busy at Heysham Harbour with intended | 


protective works, in the form of two new breakwaters, and 
in the adoption of further means for improving and securing 


the marine advantages of the locality. One breakwater com- | 


mencing at the seaward termination of the southern embank- 
ment of the harbour, will extend in a westerly and north-westerly 
direction for a length of rather more than a quarter of a mile. 


The other starts at the sea end of the northern bank, and | 
runs in a westerly direction to a distance of 270 yards. | 
Dredging and deepening operations are to be executed in the | 
sea, in the vicinity of the present and of the future harbour | 
works. 


The Lancashire and:Yorkshire Railway is the promoter of a 


a point 14 miles south of the junction of that river and the 


Humber. An extension of the west pier of the entrance 
channel of the Swansea harbour, 300 yards long, and the 
building of a breakwater half a mile in length. on the eastern 
side, are included in the Swansea Harbour Bill. Two new 
tunnels menace the Thames. One for the Lower Thames 
Tunnel railways, situated between a point opposite Beacon 
Hill, Purfleet, and Dartford Marshes, and the other between 
Twickenham and Richmond, under the direction ot the Metro- 
politan Water Board. Middlesbrough Corporation desires to 
span the river Tees by a transporter bridge between that 
town and Billingham, and to be empowered to abolish the 
ferry now plying in that locality, so soon as the new means 
of communication are available. 

Provisional Orders—The number of applications made to 
the Board of Trade for Orders relating to tramways, piers and 
harbours, electric lighting, and the supply of gas and water, 
is fifty-two, just half the previousaggregate. A total decrease 
of half a million characterises the capital, and the incline of 
every Order is on a descending gradient. A very few examples, 
selected from the most prominent, will suffice to exhaust the 
list. The Corporation of Portsmouth applies for £70,000, 
and whatever further sums the Board of Trade may allow it 


to borrow, for dredging the sea approaches to the pier, and ° 


to enable it to take over the Southsea south parade pier from 
the present company. Some improvement works contem- 
plated at Wicklow Harbour by the Commissioners, are to 
cost £33,000. They include a breakwater, extending seaward 
for a distance of 1000ft., a breast wall 4000ft. long, with a 
series of groynes in front thereof, and the dredging and ex- 
cavation of the harbour foreshore and bed of the sea. The 
only electric lighting Order exceeding in capital £30,000 is an 
application to authorise the Birmingham and Midland Tram- 
ways to supply electricity within the municipal borough of 
Smethick, to provide for the repeal of the Smethick electric 
lighting Order of 1898, and to expend £109,000. With the 
exception of that of the Seaford Company, the five gas and 
water examples are very poor affairs. That company pro- 
poses to maintain, construct gasworks, and to manufacture 
and supply gas in the urban district of Seaford, and to 
expend £72,000 in the undertaking. A water Order for 
£100,000 is sought by the Herts and Essex Company to em- 
power it to extend the limits of its supply, and to increase its 
capital. This item completes our record, and the whole 
sessional catalogue taken together constitutes a display 
inferior to any which we can call to mind. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
| miralty :— 
Engineer-Lieutenants.—C. Samson, to the Victory, additional, 
| for the Invinzible, for standardisation of machinery and to assist 
Admniral-Superintendent of District ; A. M. Attwood, to Ariadne ; 
| A, C. Boxer, to Prometheus; A. Evans, to Wildfire, additional, 
for Endymion ; G. W. Odam, to Queen, additional, to assist Engi- 
neer-Captain F, W. Sparrow, lent to Victory, additional, for oil 
| fuel course. 
Engineer-Sub-Lieutenant.—E. W. M*Ewen, to Cumberland. 








| ‘ ; F 
| In consequence of the new discoveries of silver and 
| gold regions in Northern Ontario, the provincial Government have 


t | decided to mark out two new mining districts extending from 


’ Cobalt to the west and north-west as far as the border of Quebec, 
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| end of the standing ways to the fore end of the sliding ways, 


ON SOME POINTS OP INTEREST IN CONNEC- 
TION WITH THE DESIGN, BUILDING, AND 
LAUNCHING OF THE LUSITANIA.* 

By W. J. LUKE. 
(Concluded from page 376). 

Now, in the strength calculation, it was assumed, and so specified 
to the makers, that mild stee! should have an ultimate tensile 
strength of from 28 to 32 tons per square inch of original sectional 
area, and high tensile steel, free from nickel, and not annealed — 
such as was used in the construction of the ship—should have an 
ultimate tensile strength of from 34 to 38 tons, an increase of 20 
ent. The normal high tensile steel is here shown to be above 
expectation as regards ultimate tensile strength by 2-2 per cent., 
and above the mild steel by over 24 per cent. Taking, however, 
the expected increase of 20 per cent., and with an increase of 9-7 

er cent. in the ratio of the elastic limit stress to tbe ultimate 
tensile stress, we may say that the high tensile material is 32 per 
cent. better than the mild steel. If we take the increase for tensile 
strength as 24 percent., and for elasticity as 9-7 per cent., it shows 

a superiority of 36 per cent. : ; 
The specimens had twenty-five spacesof 4in. marked off along their 

lengths, and extensions were measured at increments of one ton 

load per square inch of original sectional area, and the ultimate 
extensions over the 4in. spaces were recorded. These latter gave 

a measure of the uniformity of the strength of the material, while 

by the former the yield point or limit of elasticity was gauged. | 

This seems to have been considered as reached when a permanent 

set of about -01 per cent. of the original length took place. 

The records show that tbe extensions up to the limit of elasticity 
were not proportionate to the stress intensities, and consequently 
the Young’s moduli varied according to where the stresses and 
strains were taken. At a small stress intensity, the value of 
Young’s modulus for the mild steel is 41,000 000 lb. per square 
inch; and in the vicinity of the limit of elasticity falls to 31,000,000. 
For the high tensile steel it is 39,000,000 at a low stress intensity, | 
and 31,000,000 in the vicinity of the limit of elasticity. These 
figures correspond very well in the two materials, and show that a | 
structure composed of the two kinds of steel will be homogeneous 
in its character. 

it was also stipulated that, besides having tensile strength as 
mentioned above, the high tensile steel should be able to satisfy | 
all the other mechanical conditions and tests applied to mild steel ; | 
the elongation on a length of 8in., and on Sin. specimens, were | 
sometimes as high as 30 per cent., and never below 23 per cent., | 





per Cl 


which compares very well with the specified minimum of 20 per 
cent. in mild steel. The non-temper test had to be satisfactorily 
met, and bending tests were conducted on 11ft. specimens of mild 
and high tensile steel, and they were found to be of about the 
same value for withstanding flexural stresses. A series of per- 
cussion tests clearly demonstrated the superiority of the high 
tensile steel to the mild steel with which it was compared, and the 
material was consequently accepted. As will be gathered from 
the previous mention of the positions in which it has been used, no 
furnacing or bending of plates was required. 

It was considered advisable to drill all the holes in these plates 
and to trim up all edges in the planing machine, planing off a 
breadth—or length—equal at least to half the thickness of the 
plate in question. 

Before the keel blocks of this vessel were laid, calculations had 
to be undertaken to see that she could be safely launched. The 
line of the berthing was selected to suit the length of the ship, 
and so that her stern might point to the river Cart at its con- 
fluence with the Clyde. 

Suitable declivities of kee] blocks and launching ways were deter- 
mined by a limited process of trial and error until, corresponding 
to certain declivities with practicable heights of blocks, a safe 
margin of moment against tipping was assured, and the vessel did 
not commence to lift until she was far down the ways. These 
declivities, as stated before, were ,/;in. for the keel blocks, and 
(voin. for the ways. The minimum excess of moment against 
tipping was 22 per cent. of the moment causing tipping at that 
place, and lifting occurred at 75 per cent. of the run down the 
ways. 

When a stern lifts owing to the excess of buoyancy over weight 
at the aft end, as the total weight is greater than the buoyancy, 
there is left an unbalanced weight to be taken on the fore poppets, 
aad communicated through the ways to the ground. The shorter 
the length of ways over which this weight is borne, the more 
intense will be the rate of pressure ; if the poppets were rigid, 
this thrust would be located at the extreme forward end, and it is 
only by the yielding of the struts that this load is distributed. In 
the Lusitania this was facilitated by the fitting of soft wood pack- 
ing under the poppets. This packing at the fore end was 6in. 
thick, and compressed 1gin., and the struts themselves would also 
compress or crush, and so distribute the load. 

A factor in the safety of a launch is the length of time the vessel 
has to run after the stern lifts until she drops or floats off the ways. 
This is especially so with long ships, as they are more liable to be 
canted by the action of the tide, wind, or drags. In case of this 
happening, it tends to cause the poppets to trip, and the fore end 
of the vessel to come down on the ground. The difference 
between weight and buoyancy can be calculated at any stage of 
the vessel’s progress down the ways, and, if the centre of gravity 
of the vessel be known, and the centre through which the buoy- 
ancy acts, the centre of pressure on the ways can be found by 
we rtion. Knowing the weight that the ways are supporting— 

-B—and the surface affording this support, the mean rate of 
pressure can be obtained at any position of the ship on the ways. 

hese mean pressure rates are shown in Fig. 7. 

Now, if the centre of the pressure is not at the mid length of 
the supporting surface, the rate of pressure over this surface 
cannot be uniform. If, however, we assume that its variation is 
uniform, the curve of rates of pressure over the supporting length 
would be straight, and the slope can ba obtained from our knew- 
ledge of the position of the centre of pressure. 

1f x be the distance of the centre of pressure from the aft 
end of the stending ways, and h the distance from the aft 
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| up till the ship has run 350ft. 
of the sliding ways vary during this distance from 1-5 tons per 





and p the mean pressure rate over this distance, we can deter- 


mine a and } from the formula x = h 2a+b » from which, 
3a+ 3b 
As he = Spe. 2p,andb=4p- 


z h 


6 px 


i Now, 


since p = 


fa zx : h, b will be zero; this is not a case likely to occur in fine | 


chips. If x = 2 h, a will be zero, and if x is lees than ‘ 


negative, which means that there will be an upward pre ‘sure at a. 








Fig. 7 has as base the distance the vessel has traversed, 


| and the corresponding mean rate of pressure over the ways ; 
also the rates of pressure over the ways proportioned accord- | 


ing to the above formule. This shows that when the Lusi- 
tania had run 280ft. there was no pressure at the fore end of the 
ways, and the same occurred at 450ft. run; between these two, 
the pressure at the fore end of the sliding ways tended upwards, 
and the amount of this tendency is shown by the curve, 


pressure on the fore poppets is shown. 

The variation of mean pressure rates, as shown by the diagram, 
is very slight, being about two tons per square foot, from the start 
The pressure rates at the fore end 


square foot positive toa slight negative pressure, and the corre- 
sponding pressure rates at the aft end of the standing ways varies 
froin 2-5 to 4-66 tons per square foot positive. This is a much 


more intense rate of pressure than is apparent by merely consider- | 


PARTICULARS OF WAYS ETC 


a will be | 


From | 
where the stern lifts until she leaves the ways, the curve of total | 


| shore, the total weight of drags in use having been 1000 tons. 

The trials will, no doubt, excite keen interest in technical circles, 
and it is to be hoped that in due course the results there obtained 
may be made known and discussed. No more can be done at the 
present time than to express a hope that they may be in every way 
successful, and such as will entirely justify the enterprise of the 

| builders and the owners in the great step they have taken in 

| assuming the responsibility of constructing these large vessels. 


APPENDIX. 
TABLE OF £CANTLINGS. 


I’rames.—Inside double bottom 4}in. by 4in. by $7in. for? L © * to 
| 4$in joggled, and reverse frames 4in. by 4in. by }4in. for 3 L ® 
to }$in. joggled. Outside double bottom channel lVin. by ?gin. by 
4in. by 4in. by ?%in. for 3 L ® to shelter deck, with reverse bar 
| 4in. by 4in. by 4#in. angle to lower orlop deck to Yin. by fin. 

by 4in. by 4in. by ?fin. for 3 L@ to shelter deck, with reverse 
bar 4in. by 4in. by 44in. angle to lower orlop deck. 

Spacing.—Frames spaced 32in. for ? L © to 25in. aft. and 26in. 

forward. 

Floors.—}3in. under boiler bearers and where necessary ; else- 
| where }fin. 

Girders.—Centre 60in. by 2 i hia.; G. aon ; remainder 


ein. Centre girder angles: Top, 5in. by 5in. by U5 — 32, ; 


20 
bottom, 6in. by 6in. by Be; other girder angles, 4iv. by 
4in. by 12 - 1 = 10:5; margin angle, 6in. by 6in. by 16 wa 1254, 
Le 1s — 12; 

20 


Inner bottom.— Centre strake, in.; remainder, — “ir. 


Orlop and lower orlop.—Stringer, {%in.; face plate, 64°n. by 43in, 
by }8in ; flanged girder, in. to fore and aft bulkhead. 

Lower deck. —Stringer, 72in. by pe H 10 
beams channel, 10in. by 3}in. by 3hin. by }fin. on every frame to 
| 8in, by 34in. by 3$in. by }%in., according to span. 
i: eS. 

20 = 


in.; beams channel, 10in. by #fin. by 


: , $= %, 
in ; remainder, —— in. ; 
zu 


Main deck.—Stringer, 54in. by next strake, 


}10-7, . , 8 
er in.; remainder, 0 
4in. by din. by ?jin. on every frame to &in. by 3hin. by 34in. Ly 
}gin., according to span. 
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Fig. 6—-LAUNCHING DIAGRAM 


ing the mean pressure over the length of the ways, and the 


tendency to ipward pressure experienced at the fore end of the | 


sliding ways has not to my knowledge been demonstrated before. 
Fortunately this intense pressure rate at the after end is pre- 


pared for by the means taken to withstand the high pressure on | 


the ways when the vessel lifts at the stern. The pressure amounted 
to 19 per cent. of the launching weight at the time of lifting in the 
Lusitania, and, if taken as distributed over the fore-length of 
sliding ways, gives a mean rate of 10 tons per square foot. This 
mean rate could in turn be allocated to the ends of the length of 
sliding ways over which it is distributéd, and in all probability 
would be augmented at one end and diminished at the other in 
the same manner as was found in distributing the pressure over the 
total length of sliding ways. 

Curves are alsu shown in Fig. 7 indicating the variation in the 
rates of the pressure that come on various parts of the sliding ways 
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ASSES AT SAT \ 





Upper deck.—Stringer, 60in. by }fin. high tensile stecl to }fin. 
mild ; second strake, 4%in. high tensile to Gin. mild forward and 
gin. mild aft ; third strake, }Zin. high tensile to j;in. m‘'d for- 
ward and #;in. mild aft; remainder, }Zin. ; beams chanrel, ]0in. 
by Zin. by 4in. by 4in. by ?3in. every frame to Sin. by 34in. by 
34in. by }fin., according to span. 

Shelter deck.—Stringer, iin. high tensile to in. mild ; doubling, 


2 - 13, high tensile; second strake, }$in. mild; doubling, 





34in. high tensile ; third strake, }$in. mild ; doubling, }fin. high 
Sin. mild ; beams channel, 10in. by ?#in. 


tensile ; remainder, 10 





by 4in. by 4in. by ?#in. on every frame to 8in. by 34in. by 34in. by 
d$in., according to span ; stringer angle, 12in. by Yin. by #$in. 


CROSS CURVES SHOW VARIATIONS OF PRESSURE RATES AT POSITIONS INDICATED 
—_— FOR ALL POS!TIONS OF THE SLIDING WAYS 
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Fig 7—VARIATIONS OF PRESSURE ON SLIDING WAYS 


as the ship passes over thera. 
distance the vessel has run. Of —_ interest is the one at 90ft. 
down the ways, the locality in which the fore ends of the sliding 
ways are when the vessel lifts ; also the one at the aft end of the 
standing ways. : ; 
Fig. 6 shows the ordinary launching diagram and gives parti- 
culars of the launching ways. . _ 
As is well known, the ship was successfully launched on June 7th, 
1906 ; the total time which elapsed from the release of the triggers 
until she was fully afloat was 86 seconds ; of this period 22 seconds 
were absorbed in tripping the keel blocks left under her, and in 
this operation she only progressed about one foot down the ways. 
This gives an average speed of 12-2ft. per second for the remainder 
of the journey to the water. The velocity was so moderate that 


| the vessel was brought up with her bow about 110ft. from the 


They are set off in terms of the | 


Shell.—Outer keel, 50in. by = = Vin; middle keel, 364in. by 
oJ 


22 = in. ; inner keel, 58in. by 3}in. for 3 L © ; a strake, 


& 


2 - 15, . _2-%., 
ioe B,C, D, E, F, G, H, J, K, L, M,N, 77 *in.; 0,P, 
‘ ‘ 2 9 
Q, R, 8, T, U, 2 ae V, W, X, Y, 2 ie ; doubling: to 
$tin. extends 105ft. aft of © to 120ft. forward of © ; doubling 
to W $lin. extends 165ft. aft of © to 160ft. forward of © ; 
doubling to X and Y 3}in. for 240ft. aft of © to 220ft. forward 
of ©, 


< 





* This symbol ® stancs fer mid-s] ip. 
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Aprit 19, :190? 
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Forward where the vessel is closed in the plating is }3in. 

F. and A. continuous bulkhead.—35in. where curved ; remainder, 
}$in.; base angle continuous, 5in. by 5in. by }fin. 

Angles.—Under decks in way of pillars, 6in. by 5in. by 4$in. 


Calculation for Moment of Inertia. 
] 


| Area in| Lever, | Moment. 
| 8q. in. | in feet. | sq. in. x ft. 





Item. 





| 
Below assumed axis, 27ft.| 
above base— | 


Flate plate keel .. .. ..! 2,066 
Bottom and side plating ..| 
Centre keelson .. .. ..| 
Side girders .. .. .. .- 

Tank top and margin plate) 
Continuous sidegirder  ..) 
Side stringers —— ae 
Bunker side... .. .. «| 


ors to 
easier se 


22,620 
2,628 
7,274 


HOOSonas 


800,562 

Above assumed axis, 27ft.| 
above base— 

Side plating .. e | 
Lower deck .. 
Main deck . 
Upperdeck .. 
Shelter deck .. 
Bunker side .. 
Casing bars .. 


306,500 
7,543 
39,624 
162,415 
568,265 
508 


fot Bras 
hr oOaAaAS 


) 
me 


10,091 


1,086,946 
Deduct kth for rivets 181,158 
905,788 
800,562 

' 3,350-0 | 1,706,850 
N.A. -78ft. below 27ft. line, i.c., 26-22ft. i ot 2,043 


1,704,307 


Above 27ft. 
Below 27ft. 





Lower lever, 26-30 .. 
Upper lever, 35-53 .. 


Total moment of inertia 3,408,614 





In round figures, the moment of inertia in units of square inehes 
x feet? is 3,410 000. and the bending moment in the condition, when 
entering port, is 1 020,000. The consequent stress per square inch on the 
shelter deck—in extension —is 10-6 tons, and the compressive stress on 
the keel 7-8 tons. 








NOTES FROM SOUTH AFRICA. 
(By our South African Representative.) 
JOHANNESBURG, March 25th, 1907. 

A GOVERNMENT Commission has been sitting for the past 
few weeks to ascertain what alterations, if any, are desir- 
able in the Transvaal Patent Laws. It is currently reported 
that the Government intends to revert more closely to the 
pre-war practice, and local inventors are fearing that this 
will become an ectuality. The present Patent Commission 
is retiring in a very short time, and the Government pro- 
posal is that, instead of appointing another technically 
qualified Commissioner, the Patent-office shall be controlled 
and administered by the Law Department, a registrar being 
in charge of the office, all contested points to be settled by 
means of actionsin the Supreme Court. The present practice 
of the Patent-office permits any individual to oppose the 
grant of letters patent, but does not provide for any search of 
either local or foreign records. It is now proposed to limit 
the filing of oppositions to persons actually interested in prior 
patents, thus preventing opposition from the Chamber of 
Mines or any similar body. The working of the Patents 
Department since the war, under Mr. Bucknill, the retiring 
Commissioner, has been infinitely more satisfactory than in 
pre-war days. Mr. Bucknill has a vast experience in British 
patent practice, and has given most carefully considered 
decisions in the cases which have come before him. The 
registration of companies has been merged in the work of 
the Patent-office, and after allowing one-half of the costs of 
the department for this work, there was, during the financial 
year 1905-6, a profit on patents of about £1700. This, with 
the renewal fees increasing annually, will naturally become 
greater year by year. Inventors claim that the Patent- 
office should not be looked upon as a revenue-producing 
department ; any profit made should be devoted to increased 
facilities. In evidence given before the Commission, a strong 
claim has been made that the department should ‘search ” 
the local records to prevent duplication of patents. The 
attention of the Commission has been drawn to the duty the 
country owes not only to the local, but also to the British and 
foreign inventors. This is emphasised by the fact that all 
inventions which cheapen the cost of recovering an ounce of 
gold directly benefit the revenue by increasing the Govern- 
ment’s 10 percent. profit tax. A saving of 10d. per ton 
crushed increases the revenue by about £62,500 per annum. 
As the whole saving in salaries by the proposed change would 
not amount to more than £1500 per annum, a policy which 
increases the costs in opposed applications without increasing 
the efficiency of practice is to be deprecated from every point 
of view. Even now, owing to absence of search, local 
inventors usually apply in the United States and Germany 
before applyingin the Transvaal, so as to have the advantage 
of a thorough search ; this procedure will be accentuated in 
the future if the proposed change is effected. A proposal 
has also been made that the Transvaal should join the Interna- 
tional Patents Convention, but it is difficult to see any 
direct advantage to the Transvaal or Transvaal inventors. 
The suggestion that there should be uniform practice in 
South Africa in patent procedure is favourably received, and 
if a federation of the patents offices could be effected, with 
one application for a general South African patent, a real 
advancement would be obtained, with an all-round economy. 

The Transvaal Mines Department has issued its annual 
report for the year 1905-6. It isa valuable compilation giving 
all the essential details of the year’s work. The total value 
of machinery, plant, and buildings installed on the Transvaal 
mines and metallurgical works was at June 30th last 
£26,866,589, showing an increase for the year of £4,039,279. 
Of this amount £23,881,633 is installed on the Witwatersrand 
area. The value of the principal items are :— 


£ 
2,082,038 
1,164,313 
1.697,420 


Boilers oe 

Head gears... 

Hoisting plant 

Pumping plant .. .. .. .. 

Air compressors and rock drills 

Electrical plant = 

Po a a ae ee 

Reduction and treatment plant .. .. .. «. «. 

All engines, except hoisting, compressing, pumping, 
and direct electric driving .. .. .. .. «2 « 

Buildings . em” See See 


1,187,642 
10,604,713 


770,215 
5,623,992 


These valuations are those appearing in the companies’ 











returns, and allowance has been made for depreciation. 
The grand total of stationary prime movers in the Transvaal 
is 2682, developing 333,940 indicated horse-power. Tube 
mills show remarkable increase, numbering 55, and 
consuming 2766 horse-power, as against 7, requiring 
225 horse-power, for the previous year. The returns show 
that there were 87 mines producing gold in the Transvaal 
during the year 1905-6, of which 67 were on the Witwaters- 
rand area. These 67 dropped 7519 stamps, and crushed 
12,085,570 tons of rock, as against 410 stamps —— by the 
other 20 producing mines in the Transvaal, which crushed 
460,368 tons. The average number of stamps at work in the 
Transvaal during the year was 7376, running 233°65 days, or 
a theoretical equivalent of 6742 stamps running continuously 
throughout the year; this theoretical average shows an 
increase of 1224 stamps over the previous year The number 
of tons crushed per stamp per 24 hours was 5-098, as against 
4-927 in 1904-5, 4°805 in 1903-4, and 4°561 in 1898. For 
each ton of ore milled 1°232 tons of rock were hoisted in 
shafts. Each 2-972 tons hoisted produced one ounce of fine 
gold. Each person at work underground accounted for 
164,514 tons of rock raised in the year. The total gold pro- 
duced by the Transvaal since 1884 is valued at £156,380,181. 

The Transvaal coal mines during 1905-6 produced 
2,751,136 tonsof coal, valued at 6s. 1:03d. per ton at the pit’s 
mouth. 

The diamond output for 1905-6 was 758,406°21 carats, 
valued at £968,229. 

The industrial concerns making bricks, cements, lime, and 
earthenware pipes produced an output valued at £375,040, 
the only notable increase being in cement, which increased 
in value from £5637 to £43,062, and fire-bricks, which 
advanced from £9412 to £17,081. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Ironworks Busy. 

THE blast furnaces, mills and forges, and steel works are 
all busy once again in connection with the orders booked at last 
week’s quarterly meeting. The business resulting from that 
gathering is found to amount to a good aggregate, which wil] keep 
the various works well employed until the end of the quarter, and 
in some cases even beyond. The figure at which new business 
has been obtained has been for the most part favourable to pro- 
ducers. The reduction of the Bank rate is wel d as tending 
to the carrying on of commercial transactions upon easier terms. 
The way in which the foreign demand for most descriptions of 
iron and steel is keeping up is one of the most satisfactory features 
of the present position. 


Pig Iron Producers Well Booked. 

Large transactions have taken place in pig iron both for 
forge and foundry purposes, consumers being evidently of opinion 
that they will gain nothing by delay, since everything points to 
the present level of prices being maintained for some little time 
ahead. Staffordshire forge pig iron is quoted at date 56s.; part- 
mine, 583. to 50s.; best all-mine, 87s. 6d. to 923. 6d.; and cold- 
blast, 115s. There has been a satisfactory inquiry for Midland 
descriptions, for which agents quote: Northamptons, 57s. to 
58s. 6d. ; Derbyshires, 58s. to 60s.; and North Staffordshires, 59s. 
to 61s. Consumers in several instances will have to be content 
to take small lots to go on with, producers being very busy. This 
market is upheld partly by the renewal of the American demand 
for Northern pig iron and by the sustained shipments to the Con- 
tinent. 





Manufactured Iron Steady. 

The finished iron firms are steadily engaged in the execu- 
tion of contracts of considerable value, both on home and foreign 
account. Marked bars are quoted £9; unmarked, £7 to £7 10s.; 
hoops, £8 ; rods, £8 103.; small rounds, £7 12s, 6d. ; and tube 
strip, £7 10s. Galvanised corrugated sheets keep in regular 
demand, the Association figure being still £13 15s., with from 5s. to 
7s. 6d. premium being asked and obtained. Plain sheets are 

uoted : Singles, £8 12s. 6d. to £8 17s. 6d. ; doubles, £8 15s. to 
817s. 6d. ; and trebles, £97s. 6d. to £9 10s, 


Steel Brisk. 

Engineering sections of steel have been inquired for more 
freely recently than for some time past. Angles are quoted 
£7 5s. to £7 10s.; joists, £7 2s. 6d. to £7 5s.; girder plates, £8 to 
£8 5s.; and mild bars, also £8 to £8 5s. Deliveries of billets and 
sheet bars are of varying quantity, and consumers suffer incon- 
venience in consequence. Prices of Bessemer steel billets, which 
fell from £6 10s. to £6 early in the year, have partly recovered, 
and are now quoted £6 5s. to £6 7s. 6d., with Siemens billets 
£6 10s. to £6 12s. 6d. 


Rolling Stock Requirements. 

Midland companies are hoping for an early accession of 
orders on account of India for rolling stock. It is reported that 
the Indian Government propose to allot about £350,000 for the 
purchase of new wagons and locomotives in the ensuing financial 
year. It is calculated that this sum should provide between 7(00 
and 8000 wagons and 300 locomotives. Various additions are also, 
it is understood, to be made this ysar to the passenger rolling 
stock of the chief Indian trunk railways. 


Sewage Disposal Works. 

A Local Government Board inquiry has been held this 
week at Wolverhampton, by Mr. H. H. Law, M. Inst. C.E., into 
the application of the Town Council of Wolverhampton, under 
Sec. 5 of the Corporation Act of 1891, for the renewal of the cer- 
tificate granted on May 2nd, 1905, for a period of two years to the 
effect that the means used for rendering harmless the effluent 
from their sewerage works and sewage lands flowing into the Pen- 
deford Brook and its tributaries were the best or only practicable 
means under the circumstances. Mr. William Clifford, manager 
of the sewage outfall works, explained that the process used 
embraced precipitation and land filtration. Since 1905 an area of 
130 acres of land had been drained. During the past six years 
353 acres had been re-drained, and also 12 acres previously un- 
drained. A rectangular bacterial bed covering 227 yards had been 
constructed, fitted with an automatic travelling distributor. This 
and another bed purified 65,000 gallons of tank effluent daily. The 
total sewage farm area is 635 acres. There was no complaint from 
landowners, and the inspector intimated that the certificate would 
be granted, as desired. 


Chain-making. 

The introduction of chain-making machinery seems to 
be decidedly desirable in the Cradley Heath district. Much 
interest continues to be taken by the public in the sweated indus- 
tries section of the Industrial Exhibition now in progress at 
Bingley Hall, Birmingham. Girls enter the chain-making trade 
in and around Cradley Heath as they leave school, at the age of 
thirteen or fourteen, and usually work for a fortnight or three 
weeks without receiving any wages. The learner would then receive 
4s, to 5s, per week, and afterwards might rise to 10s. per week, 








The average weekly wage is 6s. to 8s., often in times of bad trade 
being even less than this. Women’s wages are not one-third of 
those of the men. The latter, however, do better and finer work 
and use a ‘‘dolly”—namely, a hammer worked by a treadle— to 
finish the chains. Very few girls work in the factories, the 
women’s work being done almost entirely in domestic workshops, 
husband, wife, and daughters often working together. Up to the 
present the cheapness of female labour has tended to impede the 
introduction of chain-making machinery. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, April 17th. 


The Better Feeling in Pig Iron Continues. 

THE attendance on the Iron ’Change on Tuesday was 
quite up to the usual average, and the proceedings were not 
devoid of animation. There was not, perhaps, a large and repre- 
sentative number of buyers present, but inquiry elicited the fact 
that especially for forward deliveries inquiries were coming in, and 
that makers were not greatly disposed to large commitments, 
There was no change to note in the official price of Lincolnshire, 
but as was well known there was very little on offer. Derbyshire 
after being in the shade a little shows signs of recovery and holders 
asked rather higher rates, Staffordshire remained unchanged. 
Scotch, after the advance of Friday, was quiescent, but Middles- 
brough, in sympathy with the upward move in the Glasgow market, 
registered higher figures. No doubt the continued large ship 
ments from both East and West Coast ports have had something to 
do with this, but altogether feeling in this department is very 
hopeful. Forge iron continues to approximate to foundry prices, 
and after the recent advance there will only be about 1s. per ton 
difference between them, 


Finished Iron. 

Inquiries elicited the fact that a steady business was 
passing ; no doubt the Staffordshire people would like to see higher 
prices in bars quoted by the Lancashire makers, but in the mean- 
time they appear to be in favour of letting well alone, 


Steel and Steel Products. 
These show little or no change ; Lancashire billets are very 
steady. 


Copper. 

Manufactured is rather quiet, and tubes rule in buyers’ 
favour. Under present conditions there seems little disposition to 
speculate, and agents complain that orders do not come forward so 
readily as they might do.  ~ 


Tin. 
Ingots lower. 


Sheet Lead. 
Dull, but unchanged. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 62s. to 62s. 6d.; 
Derbyshire, 62s.; Staffordshire, 62s.; Middlesbrough, cp2a 
brands, 64s. 3d. Scotch: Gartsherrie, 733. 3d. to 73s. 6d.; Glengir 
nock, 72s. to73s.; Eglinton, 693. 6d. to 70s., delivered Manchester. 
West Coast hematite, 74s. 6d.; East Coast ditto, 77s., both 
f.o.t. Scotch, delivered Heysham: Gartsherrie, 71s. to 71s, 34.; 
Glengarnock, 69s. 9d. to 70s. 9d.; Eglinton, 67s. 3d. to 67s. 9d.; 
Dalmellington, 66s. 9d. to 67s. Delivered Preston: Gartsherrie, 
72s. 3d. to 72s. 6d.; Glengarnock, 71s. to 72s.; Eglinton, 68s, {d. 
to 69s.; Dalmellington, 68s. to 68s. 3d. Finished iron: Bars, 
£7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8; 
hoops, £8 2s. 6d.; boiler plates, official, £9 2s. 6d.; plates for tank, 
pre 204 and bridge work, £7 12s. 6d. to £7 17s. 6d.; English billets, 
£6 15s. to £7 ; sheets, £8 17s. 6d. Copper: Tough ingot copper. 
£108 to £109; best selected, £110; sheets, in quantity, £116 
per ton, small lots 14d. per lb.; seamless copper tubes, 13{d.; 
seamless brass tubes, 10?d.; brazed ditto, 114d.; condenser, 
—_ ; brass wire, 104d.; roiled brass, 9d. to 10d.; brass screwing 

s, 10d. to 10#d. per lb, Sheet lead, £22 5s. per ton. 


The Wages Question. 

Apropos of the prediction made in these columns some 
weeks ago that there would be no strike in the engineering trade 
in Manchester, we have now the information that the concession 
of ls. per week additional has been granted by the employers. 
This will come into force in June. Still the employers think this 
scarcely justified, seeing that wages are already higher than in 
other districts with which they have to compete. 


The Lancashire Coal Trade. 


There was a full attendance at the Coal Exchange cn 


Tuesday, but trading was only of moderate dimensions. Slack 
was exceedingly scarce, and holders asked 6d. to ls. per ton more 
money. Household coal was in moderate request, but coal for 
bunkering purposes was well maintained. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The better tone reported in the hematite iron trade last 
week is very well maintained, and there are signs that the market 
is getting back to more solid form. The difference between the 
prices of makers’ iron and warrant iron has now been reduced to 
3s. per ton, makers having reduced their official quotations to 
76s. 6d. per ton net f.o.b., and warrant iron sellers being at 
73s, 6d. net cash. It is always a good sign when prices closely 
approximate. Indeed, there is not only a stronger inquiry in the 
market, but more definite kusiness is being done. There is also 
some satisfaction in noting the shrinkage in stocks of warrant iron. 
They stand this week at 54,432 tons, and it is known that the 
sales have been made to users who are anxious to have metal in 
hand later on in the season, when prices are expected to be 
higher than they are now. Makers’ stocks are also comparatively 
small, and as makers are also well sold forward, and as the 
known requirements of consumers are large, the outlook for the 
immediate future is decidedly good. At any rate, smelters take 
that view, and they are making arrangements to maintain as high 
a rate of output as possible. The special hematite trade remains 
in a satisfactory condition, and there is no falling off of orders. 
Spiegeleisen and ferro-manganese are in good demand, and there 
is a yood inquiry from home and foreign users. The iron ore trade 
is steady, but the fuller deliveries of foreign ore has somewhat 
eased the price of native sorts, which are now selling at 17s. 6d. 
per ton net mines, against 21s. for Spanish and other foreign sorts 
delivered at West Coast furnaces. 


Steel. 

There is no improvement to note in the commercial side 
of the steel trade, but there are improved prospects in the mild 
steel trade. The demand for steel rails is quiet, and the capacity 
of output is now so great that the mills in this district could 
almost supply all the orders from every part of the world, save 
America. Prices remain very steady. e@ trade in merchant 
steel is quiet, but the steel foundries are well employed, and are 
likely to be busy for some time to come. 


Shipbuilding and Engineering. 


There are prospects of some very important orders in the 
shipbuilding trade on foreign account. Local yards are busier 
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than they have been, and marine engineers are better off for 
orders ban for some time past. Great activity prevails in the 
gun-mounting shops, and this briskness is likely to be maintained. 
Boiler shops and iron foundries are well off for orders, and chilled 
steel castings are in as full demand as ever. 


Shipping and Coal. 
Shipments of pig iron and steel are fairly well maintained. 
The aggregate for the year so far is 269/259 tons, being an increase 
of 38,116 tons over the corresponding period of last year. Coal 
and coke are steady at good prices, 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 


The Business Situation. 

CONFIDENCE is freely expressed respecting the trade out- 
look. In the iron industry there is further inquiry on American 
and German account, and it is expected that the requirements of 
Germany will be considerably increased. ‘The heavy industries 
are steadily engaged in nearly all departments, the exception to 
the general activity being in several of the lighter crafts, which 
have been indifferently employed in most directions, with no 
immediate prospect, so far as can be seen, of any change for the 
better. With the disappointing condition of the home market in 
cutlery, plated goods, &c., the rise in the values of materials used 
in manufacture, such as ivory and its substitutes, is another 
adverse factor. In the coaltield there is excellent business doing 
in the qualities required for shipping, railways, manufacturing, 
and similar purposes. 


House Coal. 

The collieries are now bringing a heavy output to bank, 
and deliveries being satisfactory, the easier terms on which supplies 
of domestic fuel can be obtained are pretty general. The demand 
for house coal is now considerably above the average for the third 
week of April, and values, having regard to the season, are firmly 
maintained. For the limited weight of Silkstone available in the 
market, 18s. to 13s, 6d. per ton is obtainable, best Barnsley house 
fetching from 11s. 6d. to 12s, per ton, and secondary samples, 
10s. per ton in owners’ wagons at the pits. 


Steam Coal. 

The dominant feature of the coal industry is the strength 
of the position in steam qualities. An exceptionally heavy output 
is readily absorbed by the market, Best South Yorkshire brands 
are quoted from 12s, to 12s. 6d. per ton at the pits. All descrip- 
tions of steam coal and nuts are in keen request. Railway com- 
panies are calling for their full supplies under contract at 8s. 6d. 
to 9s. 6d. per ton, while the large steam fishing fleets more than 
maintain their average requirements, It is stated that the resolu- 
tion not to quote under 12s. a ton for current contracts to the end 
of June is being rigidly adhered to, the strength of the market 
making the position thus satisfactory to coalowners. We hear of 
no anxiety being exhibited by colliery proprietors in respect of 
inquiries on locomotive account for future contracts by the com- 
panies. Further orders for gas coal for metropolitan and provincial 
companies are stated to have been recently placed, while others 
are in course of negotiation. The rates agreed upon are from 
2s, 6d. to 3s, 6d. per ton above last year's quotations. 


Coking Slack and Smudge. 

The consumption is large, owing to the district ovens 
being kept fully in operation. The brisk business encourages firm 
tendency, and values advance, the best qualities fetching quite 7s. 
per ton, The activity formerly noted in manufacturing fuel 
is fully maintained, the demand for the Lancashire and Yorkshire 
textile districts, and for other markets, being very heavy at firm 
rates. 


Coke. 

Former improved tone is sustained, and, although the out- 
put is large, there are no heavy stocks in hand anywhere. North 
Lincolnshire and other smelting centres served from the South 
Yorkshire district are receiving full tonnages. Best washed smelt- 
ing coke, at the ovens, make from 17s. to 17s. 6d. per ton ; un- 
washed, 14s. 6d. to 15s, 6d. per ton. The requirements of the 
crucible steel establishments keep steel-melting coke firm at from 
27s. to 28s. per ton. 


The Iron Trade. 


The iron market is distinctly stiffening. Buyers have 
been holding off in the expectation that the exports for the United 
States and Germany would not be so actively continued, and that 
rates would become easier. These expectations are not being 
realised, and now buyers show more disposition to do business. 
In hematites a fuller demand is reported at the time of writing, 
and the quotations of last week are easily maintained, West Coast 
making 88s. to 90s. per ton, and East Coast 84s. to 86s. per ton, 
both delivered in Sheffield and Rotherham, and East Coast, 
subject to 24 percent. The Lincolnshire prices are still unaltered ; 
No, 3 foundry, 62s. 6d. per ton ; No. 4 foundry, 60s. 6d. per ton ; 
No. 4 forge, 59s. 6d. per ton; No. 5 forge, mottled, white, 
and basic, 63s. per ton. Derbyshire No. 3 foundry, 60s. per ton ; 
No. 4 forge, 57s. per ton. Bars are quoted at £7 15s. to £8 5s. per 
ton ; sheets,-£9 10s, to £10 per ton. An advance in the price of 
bars, it is stated, may be agreed upon early next month, owing to 
Increased cost of fuel and the upward tendency of wages. 


The Heavy Industries. 


Work is coming forward very steadily in railway material, 
both for home and distant markets, but the volume of it is by no 
means large in any single orders. Still, the various departments, 
more especially in tires, axles, and springs, are kept satisfactorily 
employed. The wagon builders and boilermakers and repairers 
are — well engaged. There is nochange to note in machine 
work, Very few new orders in marine specialities are reported at 
present, although inquiries being received indicate that several 
owners are desirous to build as soon as trade conditions are con- 
sidered favourable. The orders which would be most acceptable 
at present would be for large forgings and castings, the smaller 
castings and forgings being in fair demand. 


Cutlery, Silver, and Plated Goods. 


The improvement in the general trade of the country has 
not as yet brought any marked accession of business to these 
lighter staple industries. There are few signs of any increased 
requests from the chief home centres, the reports from these and 
other neighbouring localities received so far indicating that 
Inquiries are generally below the average. The most gratifying 
feature is on account of the Colonies, more especially in respect of 
Australia, New Zealand, and Canada. Disappointment is free!y 
expressed regarding South Africa, where the business done is far 
from what was anticipated would have been the case by this time. 
War-office tenders are being invited locally for a considerable 
yuantity of stores in knives, forks, steels, razors, and cases, 
Scissors, and cruets. The most important item is for razors and 
cases, of which 70,000 are required. 


Ivory. 
The Liverpool quarterly ivory sales held this week fur- 


last year. Prices were firm all round, and in many instances 
showed a further advance on the high rates made in January. 
se principal buying was on behalf of the London and Sheffieid 
trades, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 


Sucu a state of affairs as now exists in the iron trade of 
this district is without parallel, and the influence of the unprece- 
dented statistics, local as well as national, is making itself felt. 
The position of sellers has been considerably strengthened, and 
consumers are beginning to doubt the wisdom of holding back their 
orders, for all things conspire to show that they will not get iron 
and steel any cheaper within the next few months. Many traders, 
indeed, believe that business will continue active over the remain- 
der of the year. Consumers who have been holding back, in the 
expectation that prices would continue to decline, are now making 
haste to buy, and do not find it easy to do so, especially where the 
iron is wanted for early delivery, because producers have scarcely 
any iron available, Never, except in 1892, when the Durham 
miners’ strike was in progress for three months, have the Cleveland 
ironmasters had greater difficulty in satisfying the needs of con- 
sumers, and never were they so bare of stocks. So much delay is 
experienced in getting delivery of Cleveland pig iron that ship- 
owners are fighting shy of sending their boats to the Tees fcr pig 
iron, snd are wanting increased freights. Some of the steamers 
that have arrived this week have sailed away again rather than 
wait till it was their turn to be loaded. 


Cleveland and Hematite Pig Iron. 


Cleveland warrants have risen ls. per ton this week, and 
on Wednesday were up to 55s. 64d. cash buyers. No. 3 Cleveland 
pig iron was raised both by makers and second hands, to 56s. 3d. 
per ton for early f.o.b, delivery, and No. 1 to 603. 3d. Sellers will 
not accept orders for forward execution at these figures, for they 
expect to get more. No. 4 foundry is at 55s. 9d., and No. 4 forge 
at 55s. Mottled and white iron are not obtainable, and are not 
generally quoted. Hematite pig iron is in better demand than 
supply, and prospects are excellent for the makers thereof. For 
mixed numbers 77s. per tonis the quotation, and for No. 1 77s. 6d. 
For Rubio ore the ironmasters have to pay at least 21s. per ton 
delivered at Middlesbrough, but most of the sellers of the ore ask 
21s, 6d. It is satisfactory to the producer of pig iron to note that 
coke is becoming cheaper, though itis still too high in proportion to 
the figures ruling for the pigiron. For medium qualities the price 
to be paid is 20s. to 20s. 6d, delivered at the Middlesbrough 
furnaces, 


Exports of Pig Iron. 


It is not often that trade can be described as too good, but 
that may fitly be said of the export demand for pig iron in this 
district at the present time. It is too large for the producers to 
satisfy, though the output has been considerably increased— 
increased fully as much as the supply of materials will allow—and 
yet it falls short of the current requirements, and makers have, 
during the last week or two, had the experience of refusing orders, 
not because of the price offered, but because they have no reason- 
able expectation that they cou!d fulfil the contracts, which are 
mostly for early execution. Never was so much pig iron turned 
out by the Cleveland furnaces as is now being made, and never 
were there such brisk shipments, yet these are not rapid enough 
to satisfy the consumers ; the producers have now no stock on 
which to draw, and if a consumer buys warrants quick delivery is 
not ensured, for the shipping facilities at the wharves are not 
adequate for the present demand, and the river Tees in the neigh- 
bourhood of Eston is crowded with steamers waiting for the 
cargoes for which they have been chartered. Makers and shippers 
are inundated with telegrams complaining that the iron is not 
being delivered fast enough, and yet it is being shipped this 
month at the rate of about 7000 tons per working day, whereas in 
April of last year the daily shipment averaged 5000 tons. Last 
Friday no less than 17,522 tons of pig iron were cleared at the 
Middlesbrough Custom House, the largest quantity ever shipped 
in a single day, the nearest approach to that being 14,874 tons on 
January 25th last. Last month’s shipments were the largest on 


| record, but this month’s will be considerably in excess of that 


record, and would be heavier still if the shipping accommodation 
were adequate. Certainly the exports of pig iron from this 
district are phenomenal ; up to the 17th they reached 97,920 tons, 
as compared with 70,536 tons last month ; 69,131 tons in April, 
1906 ; and 45,743 tons in April, 1925. 


Business with the United States and Germany. 


The unexampled activity in the exports of pig iron is 
mainly due to the enormous quantities that are required from this 








nished only six tons, against 7} tons for the corresponding sales of 


district by the United States, Germany, and Italy. It was 
thought that America would no longer require large quantities of 
Cleveland pig iron, but unexpectedly a strong revival in the 
demand from that country has appeared, the reason for it being 
that the stoppage of a number of the Pittsburg furnaces by the 
floods has caused a marked shortage of pig iron again, and con- 
sumers have been compelled to buy further supplies from this 
district. The iron is wanted for quick delivery. There are 
now four large steamers waiting in the Tees for their cargoes for 
the United States. It is hardly likely that this pressure in the 
demand from America will continue for long, but producers are 
making the best of it while it lasts. The deliveries to Germany 
also are very pressing, for consumers have been very short of iron 
lately owing to labour and weather difficulties over there. 


Run on Store Iron. 

Makers being unable to supply all the iron the market 
required, there has been an unprecedented run on_ the stock of 
Cleveland pig iron in Connal’s public warrant stores, which would 
have been even larger than it was if wharfage accommodation had 
been more extensive. There is still plenty of iron in these stores, 
for on Wednesday the quantity was reported at 422,135 tons. 
There has been a rapid decrease over the last thirteen months, for 
on March 5th last year 750,095 tons were held. Last month 
37,257 tons were taken out, the largest 
on record, but this month’s decrease will far above that, for 
already with little more than half the month gone the decrease has 
been nearly that, being, in fact, 35,684 tons. The stock on 17th 
consisted of 406,085 tons of No. 3 Cleveland pig iron, 14,050 tons 
of No, 4 foundry, and 2000 tons of other pig iron not deliverable 
as standard. ere is no hematite iron in the public stores, and 
the makers themselves are cleared out of stock. 


Manufactured Iron and Steel. 

The situation in the finished iron and steel industries is 
generally satisfactory ; there is no lack of work booked, and con- 
sumers are ordering more freely than for some months. This and 
the good position of the manufacturers strengthens the prices. 
There have been no alterations for some weeks, but it is believed 
that any changes will be in an upward direction. For heavy steel 
rails £6 15s, net f.o.b. is the general quotation. Steel ship plates 
are at £7 10s. less 24 per cent. f.0.b., while steel ship angles are at 
£7 2s, 6d. less 24 per cent. The bar manufacturers are in the best 
position, both as regards demand and prices, and for common iron 
bars they are getting £8 less 24 per cent. 


Coal and Coke. 


though usually the course of gas coal quotations at this period of 
the year is downward. Both steam and gas coals are in excep- 
tionally good request on export account, and this has stiffened the 
rices. The London gas companies have entered into rather 
important contracts with Durham collieries. Best gas coal to-da 
is usually at 12s. 9d. per ton f.o.b., and seconds at 12s. 6d., bot 
for early delivery. Best steam coal is at 13s. 6d. to 14s. f.o.b., 
and coking coal at 13s. Foundry coke is obtainable at 21s. to 23s. 
r ton f.o.b., and medium coke at 20s. to 20s. 6d., delivered at the 
iddlesbrough furnaces. Last Friday, at Messrs. Bolckow, 
Vaughan and Co.’s new Dean and Chapter Colliery, near Ferry- 
hill, no less than 3408 tons of coal were hauled to bank in a day 
—ten hours, 6 a.m. to 4 p.m.—and it is claimed that this consti- 
tutes a record for, at any rate, the United Kingdom. The ten 
hours included the riding time of the men and boys underground. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The American Demand for Pig Iron. 

THERE has in the last few days been a revival in the 
demand for pig iron for shipment to America. Considerable sales 
of Cleveland iron have been made through Glasgow firms, and 
inquiries are still coming to hand. Scotch foundry iron has also 
been sold repeatedly for export to the States. This class of busi- 
ness has had a considerable effect in strengthening the tone of the 
market. 


The Warrant Market. : 

The very decided improvement which took place last week 
in the price of Cleveland warrants as a result of the improvement 
in the financial situation and the favourable Board of Trade 
returns, led toa considerable amount of selling, which brought 
back the prices about ls. per ton towards the end of the week. 
At the opening of the present week there was very little business 
being done, but the demand for warrants subsequently improved, and 
there was an advancing tendency in prices. Business has been 
done in Cleveland warrants from 55s. 34d. to 55s. 5d. cash, 55s. 6d. 
to 55s. 94d. one month, and 55s. 9d. for delivery in three months. 
Scotch warrants are nominally 63s., and standard foundry pig iron 
is quoted 54s. 9d. per ton. The stock of this class of iron is now 
very small, 


Hematite Iron. 

The inquiry for hematite pigs has been somewhat more 
active in the last few days. Cumberland hematite has been at 
72s. 9d. to 73s. 3d. for cash, and business has been done for deli- 
very in three months at 73s. 9d. per ton. Scotch hematite has 
been advanced 6d., merchants quoting 78s. 6d. for delivery at the 
West of Scotland steel works. 


Prices of Scotch Makers’ Iron. 

The orders in the hands of the makers of Scotch pig iron 
are so good that they have not, on the whole, been very much dis- 
concerted by the fluctuations in warrants. Some brands that were 
reduced somewhat several weeks ago, have improved in the last 
few days 6d. to ls. per ton. G.M.B., No. 1, is quoted at Glas- 
gow, 67s.; No. 3, 63s.; Govan and Monkland, No.1, 67s. 6d.; 
No. 3, 65s.; Carnbroe, No. 1, 73s.; No. 3, 66s. 6d.; Clyde, No. 1, 
73s.; No. 3, 68s.; Gartsherrie, No. 1, 73s. 6d.; No.3, 68s. 6d.; 
Calder, No. 1, 74s.; No. 3, 69s.; Summerlee, No. 1, 76s. 6d.; No. 3, 
71s. 6d.; Langloan, No. 1, 78s.; No. 3, 72s ; Coltness, No. 1, 86s.; 
No. 3, 71s.; Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 69s. ; 
Eglinton, at Ardrossan or Troon, No. 1, 68s. 6d.; No. 3, 65s. 6d.; 
Dalmellington, at Ayr, No. 1, 70s.; No. 3, 65s.; Shotts, at Leith, 
No. 1, 75s.; No. 3, 69s.; Carron, at Grangemouth, No. 1, 77s.; 
No. 3, 70s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7757 tons, compared with 5229 im the corre- 
sponding week of last year. There was despatched to the United 
States 1225 tons, Canada 1480, South America 419, India 80, 
Australia 20, Italy 70, Germany 630, Holland 120, Belgium 215, 
China and Japan 25, other countries 160, the coastwise shipments 
being 3313 tons, compared with 2712 in the corresponding week of 
last year. The arrivals of Middlesbrough pigs at Grangemouth 
amounted to 6992 tons, against 14,572 in the corresponding week, 
showing a decrease of 7580 tons. There is sti, however, an 
increase of 3970 tons in the total arrivals since the beginning of 
the year, which amount to 146,124 tons. 


Finished Iron and Steel. 

The iron and steel manufacturing departments have good 
employment at present, but the inquiry for the future leaves con- 
siderable room for improvernent. The deliveries of steel material 
under existing contracts are large, and there have been fair orders 





uantity in any month |, 





The activity in the demand for coal is kept ups exports 
are heavy, and prospects are generally encouraging. For steam 
and gas coals the prices do not appear likely to become easier, 


placed recently for structural material for abroad. It is in the 
shipbuilding branch that some anxiety is naturally felt, As the 
present contracts are being worked off, the new contracts to take 
their place seem to be inadequate. There is, of course, the possi- 
bility of au improvement in the shipbuilding trade, and a number 
of projects pointing in that direction are engaging attention, but 
the work actually coming torward is comparatively limited. 


The Coal Trade. 

The demand for all kinds of coal is well maintained. 
Although the shipments fall short of the very large total of the 
preceding week, they are still much above the average in amount, 
and the current demand is encouraging as to future weeks. 
House coal has been selling very briskly for home use in conse- 
quence of the continuance of cold weather, and there is no abate- 
ment in the large trade in manufacturing sorts. Prices of all 
kinds of coal are without material alteration. The colliers have 
just made another demand for an increase of wages, amounting to 
6d. per day, basing their claim upon the further rise in coal prices 
since the last advance was conceded. The question of raising the 
basis of the sliding scale is still under consideration, but this 
new demand will require to be dealt with separately. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 

THE past week was a busy one as far as the local docks 
and railways were concerned, and at several of the docks steamers 
were detained through inability to obtain loading berths. Dusi- 
ness now may be fairly stated to have resumed its normal course 
after the holidays. 


Buoyancy of Shipments. 

The quantity of coal shipped foreign from the South 
Wales ports for the week ending April 12th, avcording to the 
Customs returns, totalled 462,136 tons, an increase on correspond- 
ing week of last year of 24,359 tons. Cardiff, as usual, figured 
well, and was accountable for 310,448 tons of coal, 850 coke, and 
12,200 tons fuel. In coal, the River Plate took nine cargoes, 
34,500 tons; Genoa, six cargoes, 25,000 tons. As regards fuel, 
Rio Janeiro took 4800 tons, and Massowah 3500 tons. Newport 
shipped in all 71,000 tons coal foreign, and 390 coke. Buenos 





Ayres, with two cargoes of coal totalling some 8900 tons being 
chief customer, closely followed by Marseilles with 8800 tons, 
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Swansea shipped 52,200 coal and 18,200 tons patent fuel. For 
once, Rouen was displaced from position of chief customer, Naples 
heading the list, as far as coal is concerned, with three cargoes of 
a total of 5800 tons, Rouen occupying second ition with six 
cargoes amounting to 4650 tons. In patent fuel Trieste took two 
cargoes totalling 6600 tons. Port Talbot again figured well, ship- 
ping 28,486 tons coal, Iquique taking 5467 tons. 


Latest Coal Prices. 

The coal market, on the whole, is quieter, and, with the 
possible exception of the Eastern Valley, Mon.. an easier tendency 
is shown all round :—Best steam, 17s. 6d. to 18s.; best seconds, 
16s. 9d. to 17s.; ordinary seconds, 16s. to 16s. 6d.; drys, 16s, 3d. 
to 16s. 6d.; best washed nuts, 15s. to 15s. 6d.; seconds, 14s. 
to 14s. 3d.; peas, 13s. 3d. to 13s. 6d.; seconds, 12s. 9d. to 13s.; 
very best smalls, 11s. 6d. to 11s. 9d.; best ordinaries, 10s. 3d. to 
10s. 9d.; seconds, 10s. to 10s. 3d.; inferiors, 9s. 6d. to 9s. 9d. 
Very best Monmouthshire black vein, 16s. 9d. to17s.3d. Western 
Valley, 16s. 3d. to 16s. 9d. Eastern Valley, 15s. 3d. to 16s. 
Huse coal: Best households, 18s. 6d. to 19s.; best ordinaries, 
17s. to 17s. 6d.; No. 3 Rhondda, 19s. 6d. to 19s, 9d.; brush, 
15s. 6d. to 16s.; smalls, 13s. to 13s. 8d.; No. 2 Rhondda, 14s. 9d. 
to 15s.; through, lls. 6d. to lls. 9d.; small, 9s. 6d. to 10s. 


Anthracite. 

At Swansea this week strong proofs were given that there 
is no falling off in demand. Machine varieties remain brisk. 
Latest figures are:—Large malting, 20s. to 21s.; seconds, 18s. to 
18s. 6d.; big vein, 16s. 6d. to 17s.; red, 14s. 6d. to 15s.; machine- 
made cobbles, 19s. 6d. to 20s.; nuts, 24s. 6d. to 25s.; peas, 14s, to 
15s.; rubbly culm, 8s.; duff, 5s, 9d. to 6s. Other quotations, 
Swansea, are:—Steam, 17s. 6d. to 18s. 6d.; seconds, 15s. to 16s.; 
bunkers, 12s. 6d. to 13s.; small, 9s. to 10s.; No. 3 Rhondda, 
19s. 6d. to 20s.; patent fuel, 15s. 6d. to 15s, 9d. 


Patent Fuel, Pitwood, and Coke. 

There is a degree of firmness about patent fuel, but not 
much alteration in price. Coke also remains steady at 20s. to 22s. 
for furnace, and 29s. to 32s. for foundry, Cardiff. Pitwood is 
evidently on the up grade. Since my last, prices have shown 
distinct improvement. This week the price is 20s. ex-ship Cardiff. 
At Newport, I understand, as much as 21s. has been paid for a 
small quantity. Merchants appear to be sanguine that prices will 
still go better, and I learn that several of the large collieries have 
not contracted for their requirements, and will be forced to buy on 
the open market when they need a supply. The quantity of 
pitwood imported into the South Wales ports last week was, 
roughly stated, 11,000 tons, which was below the average. 


The Freight Market. 

This has been fairly active, and since my last a consider- 
able amount of chartering has been done; one of the features of 
the past week was the large number of boats bound for Genoa. Mid- 
week the freight market for prompt handy-sized steamers was 
steady, but there seemed little demand for large boats. Home- 
ward rates are showing a slight improvement. 


A Large Advance to be Demanded in Colliers’ Wages. 

Rumours are in active circulation that a large advance in 
wages will be demanded by colliers. Outsiders, who are evidentl 
not much in touch with trade, are talking of 15 per cent. In well 
informed quarters as much as 74 percent. is mentioned. This 
week there was a meeting in Cardiff of the South Wales Federa- 
tion Wage Committee to discuss the matter and formulate the 
demand. The meeting of the Conciliation Board will take place 
on the 10th of next month. 


Blast Furnaces on the Burrows, Swansea. 

It is stated that for some time a movement has been on 
foot in the Swansea district to erect blast furnaces on the Burrows, 
but that negotiations wi h a Sheffield firm have stood in the way. 
When these negotiations are ended it is considered highly prob- 
able that this, or another site, will be chosen. 


The Iron and Steel Trade. 

Last week work was resumed pretty generally after the 
holidays, and in most districts there was a fair output. In the 
Swansea Valley there was a large make of pig, and a good percent- 
age taken to the smelting furnace for conversion into steel. At 
the Cyfarthfa works bars were turned out largely, and at Dowlais 
a make of 3500 tons heavy steel rails was rolled at the Goat Mill. 
Fish-plates, short rails, and miscellaneous iron are in demand, but 
nothing is doing with sleepers. Over 1500 tons steel billets came 
to Newport from Baltimore, and 500 tons pig and 670 steel in one 
cargo and 560 steel bars in another from Workington. Among 
the large consignments of ore to the chief works last week were 
2500 tons for Ebbw Vale from Port Vendres, and 3020 tons from 
Bilbao. Antwerp is again sending largely to Newport, and Belfast 
is continuing its exports of scrap iron. On ‘Change, Swansea, 
Bessemer pig iron was quoted this week at 73s. 3d. for mixed 
numbers; Middlesbrough, 55s. 5d.; and Scotch, 63s. Welsh 
hematite, 84s, to 85s. Steel bars are at £6 2s. 6d. to £6 5s. for 
Siemens ; Bessemer at £6 2s.6d. Heavy steel rails are the same 
as last week, £6 15s.; light, £7 2s. 6d., Cardiff. Cardiff and 
Newport quote iron ore, Rubio 20s. 6d.; Almeria, 20s. 3d. to 
20s. 6d. Large cargoes came to the Welsh ports last week. 
Cardiff imported 21,000 tons, Newport 7000, Swansea 1700, and 
Port Talbot 2500 tons. I note in addition that 2000 tons of 
manganese ore came to Newport from Bombay. Cardiff is shipping 
steel bars to Pernambuco, and black plates to Buenos Ayres ; 
800 tons galvanised plates also went to India from Newport, 
150 tons to Natal, and 160 tons to Delagoa Bay. 


Tin-plate. 

Very rarely has there been more animation in the Llanelly 
district, and a large make of tin-plates last week was recorded. 
The disturbing idea now is that make will outstrip demand, and 
prices suffer, In the Swansea district there is a brisk make of 
bar. The output of tin-plates was large, and compared well with 
the shipments ; the former was 75,704 boxes, and the latter 75,043 
boxes. Stocks are now 186,542 boxes. The make would have 
been larger but for repairs at some of the mills, As it was, finished 
plates have been sufficiently abundant to give increased work at 
the wash-houses. In copper, import has been large, and the chief 
works have been active. The spelter trade is encouraging, and 
the tube works well employed. The present price of spelter is 
£25 17s. 6d.; silver, 30;,d.; lead, £20 5s. Included in the ship- 
ments of tin-plates last week from Newport were 450 tons tin- 
plates to Bombay, and Cardiff shipped a quantity of the same to 
Buenos Ayres, and 350 tons ferro-manganese to Baltimore. In 
Swansea shipments black plates figured for Reval and Hamburg. 
No change in prices. Ordinary plates, Bessemer, 14s. 104d.; 
Siemens, 15s.; C.A. roofing, £11 10s. per ton ; big sheets, £11 10s.; 
finished black plates, £11 5s. to £11 10s. 


The New Dock at Cardiff. 

The Marquis of Bute is now in residence in Cardiff, and 
this week, incompany with Sir W. T. Lewis and Mr. Hurman, had 
a full inspection of the new docks. Arrangements are being dis- 
cussed, and it is likely that the opening will be in June. 


Gold in Gloucestershire. 

Some time ago it was rumoured that a reef of gold had 
been discovered within a specified distance from London. It was 
at once surmised that the place was North Wales, but this was 
denied. It is now said that the Dean Forest is the locality, and 
that a syndicate is formed with about 6 grains per ton as the 
objective. Local geologists somewhat discredit the belief in a reef, 





as in the North Walian hills, and suggest that as the great tract 
was a take up to modern history it would be alluvial, washed down 
from the hills, as in the case of the Mawddach by Dolgelly. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 3rd. 

THE terminal work of the Pennsylvania Railroad is being prose- 
cuted with all possible speed. Tunnelling is being pushed forward 
night and day. Continuous passages have been established from 
East River to Fifth-avenue under Thirty-second and Thirty-third 
streets. Three tunnels that are being cut under East River are 
now piercing the rock under Blackwell’s Island reef. When the 
present projects are carried out, New York City will be tunnelled 
with a cobweb of tunnels that will transfer freight and passenger 
traffic underground and under the river and harbour. The 
material for the completion of this work will be delivered on time, 
and there will be no obstruction to the prompt prosecution of the 
work in every detail. The Chicago, Milwaukee, and St. Louis has 
placed orders for 21,000 tons of fabricated steel among the various 
steel concerns. During the past month the total orders for such 
materials amounted to 90,000 tons. Nearly one-half was taken by 
the American Bridge Company. A large amount of structural 
business is now pending, but the capacity of the mills is sufficient 
to take care of it. The steel rail mills have their product sold for 
the current year, with a little leeway for emergency orders, and 
some of them have contracts on their books which call for comple- 
tion during the second and third quarters of next year. The plate 
iron situation is about as satisfactory as that of structural material, 
and the mills are everywhere strained to keep their customers 
ary supplied. The blowing-out of quite a number of blast 
‘urnaces, both north and south, is curtailing to some extent the 
output of crude iron, but this deficiency will make no material 
impression on prices, The furnaces have been strained so long 
that the necessity for repairs has become extremely urgent. 

The Carnegie ead has sold 780,000 tons of rails so fer this 
year, and has a large tonnage in sight. Street railways in all 
sections of the country are calling for material, and a large 
business is anticipated by the manufacturers of street railway 
supplies. South American inquiries for railway and constructional 
material are again on the iacrease, and the inquiries now sub- 
mitted call for delivery during the coming summer. It is question- 
able whether all of these requirements can be covered in time to 
suit the necessities of buyers. While the steel industry is quieter 
than it has been for many months, itis probable that the pressure 
for material will become eben within thirty days, and that the 
limited free capacity will be soon entirely absorbed. Prices have 
not advanced beyond the quotations that have prevailed for some 
time past. Engineering plants engaged in the manufacture of 
machinery, and a factory, and mill equipment, report that 
within the past week the receipt of inquiries and orders for all 
kinds of machinery. These inquiries will precipitate demands for 
special grades of pig iron, which cannot be had excepting at pre- 
mium rates. Copper just now is dull and weak. Electrolitic is 
offered at 24 without finding takers for two or three days, 


New York, April 10th. 

The builders of all kinds of machinery, both heavy and light, 
are complaining of the effects of the agitations which are ieailing 
railroad managers and others to curtail improvements. This con- 
dition cannot affect the engineering shops and machine shops at 
present, and they will continue working full time for some months 
tocome. The only effect will be the postponement of the placing 
of orders until the termination of the present agitation, or until 
Congress has enacted legislation, after which the railroad interests 
will know where they stand. It is not at all probable that the 
final action taken will be of a character to interfere seriously with 
the plans for extensions which have been agreed upon. At the 
present time about 100,000 tons of structural material are now 
under negotiation, and it is believed that the entire amount will 
be contracted for by May Ist The St. Paul’s extension to Seattle 
calls for 21,000 tons of bridge work, for which the material has 
been contracted. AH of the larger railway systems have bought 
moderate quantities, most of which are to be delivered during the 
early autumn. The engineers engaged in work of construction of 
buildings have begun to place their orders, but many of these 
amount to only a few hundred tons, and in a few cases as high as 
1000 tons. The implement manufacturers and the makers of 
pumping machinery have made inquiries within the past week, 
which betoken a little activity along those lines. The American 
Sheet and ‘in-plate Company is entering large orders for tin- 
plate for third quarter delivery. The mills are all sold up 
to the end of the second quarter. Great activity prevails 
in black and galvanised sheet iron. The mill production has 
been increased 48 per cent. over what it was twelve months 
ago. Steel for the sheet mills is rather scarce, and two or three 
mills are now idle awaiting deliveries. There is quite a movement 
in hoops and bands, and the milJs have enough work to guarantee 
continuous activity. The car builders are buying on an average 
about 3000 tons of material a day to manufacture into steel cars. 
A good deal of this material is selling at a premium for what is 
considered early delivery at a premium of 1] to 2dols. per ton. 
Steel rails have fallen off, excepting for trolley line rails, although 
occasional orders for 5000-ton lots are announced. One or two of 
the larger rail makers have contracts for 42,000 tons of light rails 
to be delivered during the next six months. Bessemer rods are 
selling at premium prices, and open hearth steel for prompt 
delivery also commands premium rates. Heavy sales of ferro- 
manganese have been made within ten days to Eastern mills. 
Copper is dull and weak just at present, but activity may break 
out at any time. The reason for the dulness is that buyers are 
looking for lower prices. Producers and jobbers in copper cl2aim 
that there is no basis for any weakening. The market for lead is 
dull, and transactions are for smalliots. During the week ending 
April 4th, the total exports of copper were 5722 tons, but from 
April 1st, 4933 tons. Imports since April 1st to 4th 235 tons of 
matte, and 4533 tons of ore. 








UNIVERSITY COLLEGE.—The accommodation provided at the 
University of London—University College—for the Schools of 
Engineering and of Architecture will be considerably extended 
before the beginning of the next session in October by the addi- 
tional space which becomes available through the removal of 
University College School to Hampstead. Full courses for 
University of London degrees in engineering and in architecture 
are given at University College, and occupy three years. Students 
intending to enter the College in October have to pass the matri- 
culation examination in June or in September. The Andrews 
Scholarships are offered for competition in May next. One of 
these scholarships, value £30, in science and mathematics, is tenable 
in the School of Engineering. Full particulars of the courses and 
of the scholarships can be obtained on application to the secretary. 


NortuH-East Ooast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The sixth general meeting of the session will be held 
in the lecture theatre of the Literary and Philosophical Society, 
Westgate-road, N ewcastle-upon-Tyne, this evening, at 7.30. The 
discussion on Mr. W. C. Mountain’s paper on ‘‘ The Application of 
Electricity to the Driving of Pumping Machinery for Pontoons and 
Graving Docks,” will be resumed. Discussion will take place on 
the paper on ‘‘Marine Steam Turbine Development,” by Hon. 
C, A. Parsons and Mr, R. J. Walker, and a paper on ‘Trim 
Curves” will be read by Mr. A. E. Long, M.A., and discussed. 
The seventh general meeting of the session will be held on Friday, 
May 3rd, 1907, when a-paper on ‘‘ Sectional Work in Ship Con- 
struction,” by Mr. J. L, Twaddell, will be read. 





PERSONAL AND BUSINESS ANNOUNCEMENTs, 


ON and after tnd. De registered offices of New Vanadium 
Alloys, Limited, will situated at 9 and 10, Fenchurch-street 
London, E.C. ; 


Mr. GeorGE TuwNNIES informs us that he has established him. 
self as a metal agent, under the style of George Tcennies and (ov. 
at 57, Gracechurch-street, London, E.C 5 


Mr. R. N. Tweeptr, A.M.I.E.E., of Stourbridge, has bee 
appointed manager of the Dublin and South of Ireland branch of 
William Coates and Son, L'mited, 5, Leinster-street, Dublin, and 
Belfast, and sole agent in Ireland for the British Westinghouse 
Company. 


HuGuHes, Fawcett AND Co., of Hebden Bridge, inform us 
that they have recently purchased the business lately carried on by 
Messrs. Harrison and Horsley, Pomona Ironworks, Cornbrook-road 
Manchester, and are transferring it to their works at Hebden 
Bridge, where they will continue to make the Anglo-American 
type of shaping machines up to 20in. stroke, which were a speciality 
of the late firm. 








UNIVERSITY COLLEGE STUDENTS’ DINNER. —The past and present 
engineering students of University College, London, will nold 
their annual dinner at the Trocadero Restaurant on Friday, 
May 3rd, at 7.30 p.m. Sir Alex. B. W. Kennedy will be the guest 
of the evening. Professor T, Hudson Beare will preside, and a 
large number of distinguished engineers will be present. Appli- 
cations for tickets should be made to Mr. J. A. Smith, University 
College, Gower-street, W.C. 


COMPLIMENTARY DINNER TO MR. JOHN GaAvey, C.B.—On the 
11th April a complimentary dinner was given to Mr. John Gavey, 
C.B., M. Inst. C.E., engineer-in-chief of the Post-office, on his 
retirement from that position after a service extending over forty 
years. The dinner took place at the Grand Hotel, Trafalgar- 
square, and there was a distinguished company present, including 
the Right Hon. Sydney Buxton, Postmaster-General, who presided ; 
Mr. H. Babington Smith, C.B., C.S.I., secretary ; Sir John Deni- 
son Pender, K.C.M.G.; Sir Robert Hunter ; Doctor Glazebrook, 
F.R.S., president I.E.E.; Mr. M. F. Roberts, M. Inst. C.E.; Major 
O’Meara, R.E., C.M.G.; Mr. W. E. L. Gaine; Mr. F. Gill; Mr. J. 
Ardron, C.B.; Mr. A. F. King ; Mr. A. M. Ogilvie ; Mr. J.J. Cardin, 
C.B.; Mr. J. C. Badcock, C.B., Mr. Alex. Siemens ; Mr. R. K. Gray ; 
Mr.H.R. Kempe, M. Inst. C. E., and many other friendsand colleagues 
of the guest of the evening, the company numbering 200 in all. After 
the toasts of ‘‘The King,” ‘‘ The Queen, the Prince and Princess of 
Wales and other Members of the Royal Family” had been duly 
honoured, the Postmaster-General proposed the toast of ‘‘ The 
Guest of the Evening.” Mr. H. R. Kempe supported the toast, 
and Mr. Gavey replied. Mr. W. E. L. Gaine then proposed the 
toast of the ‘‘ Post-office,” which was responded to by Mr. Babing- 
ton Smith. The toast of ‘The Visitors” was then given by Sir 
Robert Hunter and replied to by Sir J. Denison Pender and Dr. 
Glazebrook. 


THe MINING InsTITUTE OF SCOTLAND.—The annual meeting of 
the Mining Institute of Scotland was held on the 11th inst., in the 
Institute’s Chambers, Hamilton, Robert T. Moore, D.Sc., Glasgow, 
presiding. The twenty-ninth annual report was submitted, from 
which it appeared that forty-eight new members were added to 
the roll during the year, bringing the total membership up to 544. 
The abstract of accounts showed a balance in hand of £549 6s. 24d. 
Office-vearers for the session 1907-8 were elected as follows :— 
President: Robert T. Moore, D.Se., Glasgow. Vice-presidents : 
Messrs. Jas. Hamilton, Glasgow ; Thomas Thomson, Hamilton : 
Arch. Blythe, Hamilton ; and Thomas H. Mottram, Glasgow. _Dis- 
cussion was resumed on Mr. John B. Thomson's paper, on ‘‘ Tests 
of a Mine Fan;” and Mr. Sam Mavor’s paper, on ‘‘ Heading by 
Longwall Machines;” and ‘Practical Problems of Machine 
Mining.” Valuable contributions were submitted by Mr. Henry 
Simonis, London, on “‘ The Aérolith Liquid Air Rescue Apparatus ;” 
and by Mr. A. Hanley, on “ Hanley’s Cage Guardian.” Mr. 
Simonis, showed and explained an apparatus which, inde- 
pendent of any atmospheric conditions, would, it is claimed, 
permit a person to go forward to the seat of danger in a 
mine in the face of smoke or afterdamp. The whole appliance, 
which is claimed to give an absolutely pure and cool air supply for 
three hours’ working, only weighs about 14 lb., and can be carried 
on the back without any inconvenience. Mr. Hanley showed his 
apparatus for gripping the cage in the event of rope breakage. 
The discussicns on these papers were adjourned. 


Contracts.—The Corporation of Aston Manor have accepted 
the tender of Messrs. Johnson and Phillips, Limited, for exten- 


sions to switchboard; and the District Council of Handsworth , 


have placed an order for the supply of cadle with the same firm.— 
We are informed that Heenan and Froude, Limited, of Manchester 
and Worcester, have recently received two orders for their 
patented back-feed refuse destructor for Canada, one for the city 
of Vancouver, and one for the city of Victoria, B.C.—The Brush 
Electrical Engineering Company, Limited, has received orders 
for a 1500 kilowatt set and 4000-volt monophase alternator 
from the Electric Lighting and Traction Company of Australia, 
and for a 600-kilowatt Brush-Falcon reciprocating engine and 
traction dynamo from the Auckland Electric Tramways Company. 
—George Cradock and Co., of Wakefield, have this week received 
an order from the Glasgow and District Subway Company for one 
of their specially made tramway cables, This rope is 36,300ft. 
long, 1}in. diameter, and weighs approximately 57 to 60 tons. 
This is said to be the heaviest rope in one piece that is working 
any cable tramway system in the world.—Amongst the recent 
orders received by the Empire Roller-Bearings Company, Limited, 
for its patented roller-bearing axle-boxes are one for fitting of 
twenty-five additional tramcars for the Brazilian Tramways, from 
the Madras Railway Company for bearings for its main line rolling 
stock ; fora further supply for Calcutta rolling stock, and for the 
fitting of new cars for the Liverpool Corporation Tramways, the 
Great Grimsby Tramways, and additional bearings for the Lanca- 
shire and Yorkshire Railway Company.—The contract for a years 
supply of motor starting switches to the Ashton-under-Lyne Cor- 

ration has been awarded to the Adams Manufacturing Company, 

imited, of Bedford and London, for its ‘‘Igranic” rheostats.— 
Contracts for the year for Cryselco electric lamps have been placed 
by the General Post-office, the London County Council Tramways, 
the Sheffield Corporation Tramways, the Edinburgh and District 
Tramways, the Corporations of Dewsbury, Salford, West Ham, 
and Wigan, and the Mersey Docks and Harbour Board with 
Cryseleo, Limited.—The Kennicott Water Softener Company 
informs us that last week it received orders for eight of its water 
softeners, with an aggregate treating capacity of 113,000 gallons 
per hour.—Coates and Son, Limited, have in hand at present the 
complete installation of the electric light at the Irish International 
Exhibition. The plant for this work is of 2000 horse-power, made 
up in six units of steam and gas. There are 600 arc lamps, 25,000 
incandescent lamps, and about fifty motors driving various kinds 
of machinery in the stands; also ail the telephones and electric 
clocks, &c., are being fitted by this company.—The Underfeed 
Stoker Company has received orders for the equipment of water- 
tube boilers with their stokers from the Borough of Stepney, the 
Borough of Islington, the Urban District Council of Beckenham, 
Woolwich Arsenal (War-office), the Hereford Corporation, the 
Ferndale Collieries, the Norwich Corporation, the Devonport 
Corporation, the City and South London Railway, the Borough of 
Hampstead, and for Falkirk Electricity Works, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Trade. 

THE pig iron market has remained steady, in spite of the 
uncertain feeling that prevails regarding the Pig Iron Convention. 
The consumption in all sorts of pig iron continues heavy, as before. 
Semi-finished steel is searce. According to latest intelligence, an 
avreement has been arrived at between the Steel Convention and 
the Rhenish- Westphalian steel works, and the prolongation of the 
Steel Convention seems almost sure to take place now ; this will 
improve the condition of trade in many departments. All the 
finished iron industries are very fully engaged, and the somewhat 
slow demand for building material has not been keenly felt, as 
plates and sheets aro well inquired for, and rails remain in excep- 
tionally good call. A brilliant condition remains in the wire trade, 
the mills being unable to supply all that is required. The wire 
nail trade is very flourishing just at present, but prices are not in 
proportion to those of the raw material. Lively and remunerative 
employment is reported to be going on at the engineering and 
construction shops and in the wagon-building department. 


Iron and Steel in the Siegeriand. 

Fair accounts have been received during the week both 
as regards employment and demand. Output in pig iron, though 
heavy, proves insufficient, and this causes quotations to stiffen. 
Increasing activity is noticeable in the semi-finished steel trade. 
Bars and sectional iron are in improving demand, and sheets are in 
much better request than a few weeks ago. The Siegerland Pig 
Iron Convention has been prolonged till end of 1908, 


Satisfactory Condition in Silesia. 


The market foriron and steel is firm and active, but there 
is nothing of special importance to relate. Quotations have not 
altered, and the outlook is fair in all departments. 


Coal and Coke in Germany. 


From the coal market in Rheinland-Westphalia and in 
Silesia excellent accounts continue to be given, the pits being 
often unable to supply the deman‘s of dealers and consumers. 
Prices are satisfactory, and as the number of orders coming in has 
remained large, prospects are decidedly favourable both as regards 
employment and quotations. The sales already effected by the 
Coal Syndicate for 1907-1908 are stated to be heavier than those of 
the year before. 


Lively Trade in Austria-Hungary. 

The various departments of the Austro-Hungarian iron 
industry are reported to be in avery good condition. Pig iron is 
scarce, and very firm in price, and so is semi-finished steel. Owing 
to a most active employment of the wagon and locomotive shops, 
the plate mills are very well supplied with orders, and the term of 
delivery has been fourteen to fifteen weeks in some instances. 
Bars continue brisk of sale, while a slight abatement in the demand 
for gir‘ers was noticeable—at least, on the Vienna market. 
The United Hungarian wagon shops have been fortunate in secur- 
ing an order for 185 wagons for a small-track line of the Servian 
State Railways at 1,123,375f. There is absolutely nothing of 
interest to be reported of the Austro-Hungarian coal market, 
demand and prices remaining regular and satisfactory as before. 


The French Iron Trade. 

The iron and steel-producing establishinents are engaged 
to their fullest capacities, and the present satisfactory condition is 
expected to continue till the wad of the year. Consumers, in 
several instances, have already tried to cover their requirements 
for 1908. The number of orders now coming in is rather less 
heavy than a few weeks ago, and it is very likely that the number 
of fresh contracts given outin this and the next quarter will be 
comparatively limited, because the majority of the large orders 
that were holding out for railway and marine requirements have 
already been disposed of. Current quotations are as follows:— 
Merchant iron, 215f.; merchant steel, 225f ; common steel plates, 
230f. to 235f.; wire nails, 280f. to 290f.; galvanised wire, 320f. to 
330f.; rails, 190f. to 200f., all per ton. Quotations for pig iron are 
unchanged at 72f. for forge pig and 84f. p.t. for foundry pig. All 
descriptions of fuel meet with strong request in France. 


Iron and Steel in Belgium. 

The position of the iron market is quiet, but not unfavour- 
able. Consumers as well as dealers are showing a slight distrust, 
it appears, and they are certainly very reserved as regards the 
placing of extensive contracts. Sul, a fair amount of work has been 
received in the various departments. Home quotation for iron 
bars is 173-50f. p.t., steel bars realising 177-50f. pt.; £6 13s, is 
quoted for iron bars, f.o.b, Antwerp, while bars in basic are 
obtainable at £6 19s. and £7, f.o.b. Antwerp. Several fairly large 
orders in girders have come in from South America and from the 
East, and also for Canada some contracts could be secured. 
Inland quotation is 165f. to 170f. p.t., while for export £6 13s. is 
given. Though plates are in fair request, prices have been weak 
and fluctuating. Common plate; stand at 185f. p.t.; Siemens- 
Martin plates, 195f. p.t. The rail trade shows life and strength, 
orders increasing both for home and foreign consumption. Offers 
in scrap iron increase, and this has caused a weakening tendency 
in quotations. Luxemburg foundry pig has been offered at 
cheaper rates than formerly. Coal and coke are in good demand 
in Belgium, and prices are satisfactory. Disturbances in the 
Charleroi, Mons, and Liége districts increase, and a large Belgian 
colliers’ congress has been invited to Anvelais for the 2lst inst. for 
the purpose of debating about the strike. It is doubtful whether 
the Belgian coal owners will agree to the advance of 2 per cent. in 
wages which the colliers demanded after the rise in the prices for 
coal had become official. The colliers consider the present time 
favourable for a general strike, as inland stocks in coal are small and 
a scarcity of fuel is complained of on the foreign markets At 
present 1500 to 2000 colliers are on strike in the different coal 
districts of Belgium. 








POWERFUL DREDGER FOR LaGos.—For the improvement of the 
port of Lagos, West Africa, a larze twin-screw 2000-ton pump 
hopper dredger was launched on the 3rd inst. by William Simons 
and Co., Renfrew. The vessel has been constructed to the order 
of the Crown Agents for the Colonies on behalf of the Lagos 
Government, and superintended by Messrs. Coode, Son and Mat- 
thews, Westminster. She is provided with a 27in. sand suction 
pump, driven from a set of triple-expansion engines. The 
main suction pipe, 27in. in diameter, is fitted in a central bow 
well, and is controlled by powerful hydraulic gear fitted on 
upper deck, This pipe is connected to the suction pump, and is 
fitted with an arrangement of floxible joints for preventing damage 
when the dredger is working on an exposed bar, the lower end of 
the pipe being so arranged that the vessel can plunge about with- 
out disturbing the nozzle on the ground. Two sets of triple-ex- 
pansion engines fitted with all the most modern appliances will 
propel the vessel at nine knots speed. Steam is supplied from 
two steel boilers of the Scotch type, designed for 180 1b. working 
pressure. An auxiliary condenser is provided for dealing with 
the exhaust steam from the auxiliary engines. The combined 
power of tke propelling, pumping, and auxiliary engines on 
board is about indicated horse-power. The hopper doors 


are raired by hydraulic rams arranged for rapid closing, very 
strong windlasses are fitted at bow and stern, and powerful cap- 
stans are placed aft for manceuvring purposes. Steam steering 
gear, electric light, and all the latest improvements and appliances 
for this type of vessel are fitted. 








BRITISH PATENT SPECIFICATIONS, 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EZ. 


When an i tion is ted from avroad the name and address 0) 
the Communicator is printed in italics. 

When the abridgment is not illustruted the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the t of the ypleti 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 











INTERNAL COMBUSTION ENGINES. 


6685. March 20th, 1906.—IMPROVEMENTS IN AND CONNECTED 
WITH CARBURETTERS, Baron Carl A. von Soden-Fraunhofen 
und the Daimler Motoren Gesellschaft, both of Fabrikstrasse, 
L ntertiirkheim, Wurtemberg. 

The object of this invention is to produce an apparatus by 
means of which a uniform mixture of air and gas is always pro- 
duced irrespective of the load on the motor. There are nine 
figures. Fig. 2 is a view partly in side elevation and partly 
in section; a is the casing or mixing chamber in which 
the carburation takes place; } is the nozzle through which 
the combustible liquid is drawn by suction into the mixing 
chamber; ¢ is the throttle which may be made in the form 
of an excentrically mounted cam also serving as a spreader, and 
d is its spindle or shaft mounted in bearings in the casing or mix- 
ing chamber in such manner that the throttle is adapted par- 
tially to revolve or oscillate, a is a filter or strainer of fine gauze 
covering the inlet port for the admission of air into the mixing 
chamber a. A crank is fixedly mounted on the shaft d, and alug 
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or link connects the crank and a tubular casing. In the latter is 
loosely mounted another tubular casing, and the space within the 
two tubular casings is occupied by a spring of such dimensions as 
to fit loosely therein. The degree of vacuum existing in the 
casing or mixing chamber a causes the admission of pure air 
through the filter or strainer a}, and consequently the raising of 
the throttle c. The position of the latter is governed by the 
spring in such a manner that, when there is a slight suction, the 
spring only exerts the least resistance to the upward movement. 
The spring is peculiarly adapted to operate in this manner, 
because in the first place all the helices of the spring are suscep- 
tible of different degrees of deformation. When the throttle is 
further raised the effective point of the spring is transferred from 
one helix or convolution to the next, owing to their small pitch, 
that is to say, one convolution after the other comes into contact 
with the one above, and by this means, as the degree of vacuum 
in the mixing chamber increases, the resistance of the spring also 
increases, but, as stated, not ina uniform ratio to the distortion 

or to the movement of the throttle.— March 20th, 1907. 

12,725. May 31st, 1906.—IMPROVEMENTS IN INTERNAL COMBUS- 
TION ENGINES, Frederick Lamplough, 57, Exeter-road, Bron- 
desbury, and Thomas Threlfall, 19, Hyde Park-terrace, 
London. 
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Fig.l. 


This invention relates to that type of internal combustion engine 


are employed, the smaller piston being prolonged in the form of a 
tube to its connection with the larger piston. The object of this 
invention is to provide means for pumping petrol to the petrol 
nozzle, and for regulating the stroke of the pump so as to obtain a 
larger or smaller delivery of petrol according to requirements, and 
to provide the petrol nozzle with a check needle valve ec ntrolled 
by a diaphragm. There are ten figures. Fig. 1 is a sectional 
elevation of this engine ; a is the smaller cylinder, } the larger 
cylinder, ¢ the smaller piston, and d the larger piston ; ¢ isa tubular 
prolongation connecting the two pistons ; f is the connecting-rod, 
which at one end is pin-jointed at g, whilst the other end passes 
out through the open end of the cylinder b, and is connected to 
the crank / ; cis a water jacket surrounding the smaller or firing 
cylinder a. The petr:! nozzle 7 is provided with a check needle 
valve controlled by a diaphragm. The suction chamber of the 
petrol pump communicates with the petrol tank, which latter is 
under slight pressure, and this chamber is provided with a non- 
return valve. Its plunger 13 is pressed downwards by aspring 14, 
and is forced upwards by an arc or quadrant 15 operated by a rod 
16 pivoted at one end to the connecting-rod f of the engine, and 
at the other end to an L-shaped lever 17, the shorter arm of which 
latter is pivoted at one end of the quadrant 15. The quadrant 15 
is pivoted at its other end to one end of a link 18, the other end 
of which is pivoted to a lever 19 mounted on a shaft 20, and having 
a toothed segment 21 formed thereon. A sliding rod 22 has 
inclined or skew gear teeth, which gear with the toothed segment 
21, the teeth of which are correspondingly formed. This sliding 
rod 22 is operated by the driver from his seat. By these means 
the quadrsnt 15is caused to rise or fa'l at one end according to 
requirements, and thereby gives a lerger or smaller delivery of 
petrol by altering the stroke of the pump. The needle valve of 
the spray nozzle 7 is caused to open by the pressure of petrol when 
forced through by the pump. The valve 8is caused to synchronise 
inits motion with the movement of the rack 22, so that according 
to the amount of opening of valve 8, so must the motion of the 
rack be varied. The varying degrees of vacuum cause the cylinder 
a to fill with more or less air; consequently a proportionately 
— or larger charge of petrol must be injected.—March 20th, 
1907. 


TURBINES. 


6114. March 13th, 1906.—ImPROVEMENTS IN TURBINES WHICH 
ARE OPERATED BY EXPANSIBLE. FLUID, Messrs. Belliss and 
Morcom, L'mited, and Alexander Jude, both of Ledsam-street 
Works, Birmingham. 

This invention relates to the provision of means for deriving the 
maxitaum efficient conditions of fluid action throughout a series 
of successive contacts of fluid with the vanes of the rotor, in its 
progress through a turbine of multiple effect. There are five 
figures. By a reference to Fig. 1 it will be explained how the 
absolute path of a stream of fluid within the rotor portion of a 
turbine differs greatly from the curve of the vanes of the rotor. 
Fig. 2 shows one way in which this fact can be taken advantage of. 
A isa guide blade of the stator of a turbine, and B is a vane of 
the rotor, on to which the fluid from A impinges. Let ab repre- 
sent the direction and velocity of the stream which issues from A ; 
also let ac represent in direction and magnitude the velocity of the 
vane of the rotor; then cb will represent in direction and magni- 
tude the velocity of the fluid relatively to the vane. If the 
admission edge of the vane is inclined in the direction ¢, the 


N° 6,114. 
* 











\ 
Al \e, YA 
{ ,) 
; . oe 

















Fig. I. Fig. 2. 


fluid will glide on to the vane without shock, and proceed to flow 
along the vane surface with the velocity cb. This velocity will 
undergo a small diminution on account of surface friction and the 
bend of the vane ; but the fluid will issue from the vane with a 
velocity relatively to the vane which is not much less than cb, and 
in the direction of the tangent at the extremity of the vane. Set 
off de along that line a little less than ¢}, and from e draw ef 
equal to a c, the velocity of the vane. Then d// will represent the 
absolute direction and velocity of the fluid on discharge. If 
now a distance ¢g is taken which is to the length 4d of the 
curve of the vane in proportion of the velocity ac to the mean 
of cband de, then g will represent the point of issue from the 
rotor of the stream which entered at}, and the dotted curve bg 
will represent approximately the true absolute path of the fluid. 
This curve will be seen to have a greater average radius of curva- 
ture than that of the vane itself, which fact will justify the adop- 
tion of a thicker stream than would otherwise be economical, such 
as may be derived by increasing the pitch of the vanes, as shown 
in Fig. 2. It will be apparent that the smaller the velocity ab is, 
other things being unaltered, the greater will the mean radius of 
curvature of the absolute path become.—March 20th, 1907. 


WIRELESS TELEGRAPHY. 


25,490. December 7th, 1905.—IMPROVEMENTS IN AND RELATING 
TO WIRELESS TELEGRAPHY, Sir Oliver Lodge, D.Sc., F.R.S., 
Mariemont, Edgbaston, Birmingham, and Alexander Muir- 
head, D.Sc., F.R.S., the Lodge, Shortlands, Kent. 

This invention relates to wireless telegraphy, and its object is to 
provide a portable set of apparatus therefor, particularly applicable 
in military and similar services. Thereareseven figures. Fig. 1 is 
a diagram showing one form of transmitting circuit. A dynamo a 
is used as the source of electrical energy in conjunction with an 
induction coil or transformer } furnished with an interrupter ¢ with 
a condenser din parallel wi'h it, and the signalling key ¢ is included 
in the primary circuit f. Between the secondary circuit g of the 
induction coil or transformer }) and the two aérials / and i to be 
charged, are inserted twoseries of electric valves or rectifiers j and & 
of the vacuum or vapour class oppositely arranged between.the upper 
and lower aerials 2 and i, whereby each series of valves or rectifiers 
jand & permits a current of one polarity toflow easily in one direction 
into each aérial and prevents the passage of a current of the other 
polarity. ‘he spark gap / is located between the aérials / and ‘, 
and a condenser m is connected between it and the valves or 
rectitiers 7 and & for ensuring a more continuous discharge. In 
operation, the current from the dynamo a is interrupted by the 
interrupter c and inducesintermittent pulsesin the secondary circuit 
g of the induction coil ), and these pulses are transmitted through 
the valves or rectifiers 7 and /, positive pulses through the series j, 
and negative pulses through the series /, to the adrials A and i. 
Thus the purpose of these valves or rectifiers j and & is to transmit 
a current supply easily in one direction, and to strongly oppose any 
current in the opposite direction, and, in consequence, the inter- 
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are converted into a continuous flow to charge the aérials ’ and i 
steadily until they reach the high potential required to break down 
the air resistance at the pote gap 4. The rate at which the 
aérials 4 and i can be charged depends, for a given dynamo, upon 
the rate of interruption of the primary cireuit f of the induction 
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coil or transformer 4 and on the quantity of current supplied at 
each interruption. Thus, with a small induction coil or trans- 
former /' and a rapidly-operating interrupter «, it is possible to 
charge up the aérials and 7 quickly enough for any ordinary 
speed of signalling.— March 20th, 1907. 














MACHINE TOOLS. 


8448. April 9th, 1906.—IMPROVEMENTs IN FAcING AND BorING 
Macarnes, Lionel de Whitehead, Deighton Iron and Steel 
Works, Tredegar, Monmouthshire. 

This invention relates to facing and boring machines having a 
removable work table or support for carrying the work to be 
faced or bored, which table can be turned about a pivotal axis 
through various angles, and can be moved lengthwise of the 
machine, or transversely, and has for its object to provide an 
improved construction of such work tables. The improved work 
table, as applied to existing facing and boring machines, is fitted 
into a casing or forging attached to the machine saddle. There 
are twenty-one figures. Fig. 2isa oa Surmounting a casting 
or forging 1 is a pivotal work table 2 having a downward!y- 
extending pivot pin 3 as a centre of the circular part of the table. 
In applying this to existing lathes, and facing and boring machines, 
the casting or forging 1 would, as in the machine illustrated, be 
bolted to the machine saddle 4. In new machines fitted with this 
invention, the casting or forging 1 would be made in one piece 
with the saddle 4. The work table 2 is partly circular with an 
extension or tail. The fulcrum spindle or pivot 3 of the table is 
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Fig. 2. 


hollow and contains a screw 5, which works in the screw-threaded 
socket or bush, and bears at its lower end on a thrust plate. By 
means of the screw 5, the table 2 can be raised and lowered rela- 
tively to the saddle 4. The table 2 can be moved lengthwise of 
the machine. This is effected by the toothed gearing and rack 
and pinion. Clamps 8 are fitted on the machine for clamping 
the table 2 when lowered, after having been first raised to enable 
it and the article or work it carries to be easily turned to the 
desired angle. The table 2 has recesses and grooves for bolts, 
grips, and clamps, for holding the work securely on the table. The 
tool for facing or boring is carried in a sliding head of the 
usual kind. The operations of facing and boring are greatly 
facilitated. The various parts of the work to be machined can be 
presented to the tool by simply unclamping the work table 2, 
raising the latter by means of the screw 5, then turning the table 
2 to the desired angle, and, after lowering the table, re-clamping 
it in the position to which it is turned. The table is graduated 
on its circular part into degrees of a circle, and a vernier 24 is pro- 
vided on the saddle. With these guides tke table can be set with 
accuracy. For the presentation of different faces of work to the 
tool, the work has not, except in special cases, to be unbolted from 
the table 2.—March 20th, 1907. 


11,410. May 16th, 1906.—AN IMPROVED MACHINE FOR SEVERING 
METAL BY A HIGH-SPEED Rotatine Disc, Charles H. Clifton, 
The Thorn, Johnstone, Renfrewshire, N.B. 

This invention relates to a machine for severing metal by a 
high-speed rotating disc, and it consists in an improved construc- 
tion or arrangement and combination of parts of the same. There 
are three figures. Fig. 1 is a side elevation of the machine; a is 
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the cutting disc, which is mounted on a spindle b carried in bear- 
ings at the underside of a depending saddle c connected with a 
horizontal support d. The support d has an outwardly projecting 
guide or flange fat each side, and to the saddle c overhanging 
strips ¢ are secured by means of studs or their equivalent, these 
overhanging strips working on the guides. Connected to the rear 
end of the saddle is a ram g working within a hydraulic cylinder 
} cast in one with the upright 7. j£ are water pipes controlled by 
means of valves / operated by a handle m. By manipulating this 
handle, the ram cau be forced outwards or drawn inwards as 
desired. Connected tc the saddle by means of a bar z is a slide 0, 
which travels on guides p on the bed-plate or base q of the 
machine. Mounted on the slide o is an electric motor 7 provided 
with a belt s, which drives a pulley on the spindle 4 and thereby 


rapidly rotates the dise a. The overhead support ¢ consists of a 
heavy casting so as to withstand vibration, and may be supported 
at its rear end on one or two uprights ¢ and, if necessary, at its 
front end on an upright ¢ The work is placed on the base y. 
A ae joist « is shown in position ready to be cut.— March 200k ‘ 
1907. 


VALVES. 


12,734. May 3lst, 1906.—IMPROVEMENTS IN SLIDING VALVEs, 
Harry J. Donkin, Parliament Mansions, Victoria-street, West- 
minster, and Thomas H. Haigh, Dalehurst Villa, Valley-road, 
Spital, Chesterfield. 

This invention relates to improved constructions of double- 
faced sliding valves for gas, water, steam, and other pipes, 
wherein, in opening, the faces of the valves are relieved from 
pressure against their seats before the valve is moved into its open 
position and liability of the valve becoming set fast in its closed 
position is minimised. There are seven figures. Fig. 1 is a side 
elevation. The valve casing comprises a short length of pipe 1 
with an enlarged intermediate part 2, the opposite sides 3 of 
which part are parallel and formed as valve seats ; and in connec- 
tion with this enlarged part 2 is a chamber 4, into which the valve 
can be witbdrawn clear of the passage through the casing. The 
valve comprises two dcors 5 faced to make tight joints with the 
opposite valve seats 3 and arranged back tu back ; each is pro- 
vided with a vertical rack 6, the two racks being adapted to be 
engaged by one worm 7 that lies between them and also provided 
with wedge surfaces 8, usually formed on lugs arranged in a 
circular row near the margin of each door 5 and adapted to allow 


N° 12,734. 














SSSSSSSSS SSS 


ZY 
L 


me). 








ey 





















































oo) 


bo] 8 
Fig. |. 


the distance between the doors to vary. 
are moved together until the one with the shorter rack becomes 


stop 9 cast on the valve casing. Further rotation of the worm 7 
then causes a continued movement of the door with the long rack, 
and the relative transverse movement of the two doors owing to 
the wedge surfaces 8 causes them to be pressed apart against their 
seats 3. In opening, the door with the long rack is lifted alone 
until the pressure of the wedge surfaces 8 forcing the doors to 
their seats 3 has been relieved, after which projections 10 on the 
back of this door engage beneath projections on the back of the 
door with the short rack, in this case the wedge surface lugs 8, 
and lift it so that its rack becomes engaged again with the worm 
7. The chamber 4 is partly formed by the cover 11 provided with 
a stuffing-box 12 and gland 13 to serve as one bearing for the 
spindle 14 of the worm 7, the other end being journalled in a foot 
step bearing 15 secured to the part 2. The doors 5 are forced 
apart on to their seats, whilst being opened and closed, by volute 
springs 16, one end of each of which bears directly against a co- 
acting boss on the back of one door, whilst the other end bears 
—" against asimilar boss on the adjacent door.—March 13th, 
7. 


MISCELLANEOUS. 


8304. April 6th, 1906.—IMPROVEMENTS IN OR RELATING TO SCREW 
GEARING, Ridley J. Urquhart, 57, Barton-arcade, Manchester. 
This invention relates chiefly to irreversible screw gearing, and 
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has for its object to obtain the advantages of a worm or slow- 
waa screw gear with a relative fast motion and a central drive. 

here are four figures. Fig. 1 isa part sectional elevation. The 
shaft 1 carries the interna) wheel 2, the disc or intermediate wheel 





One of the racks 6 is 
shorter than the other, so that in closing the valve both doors 5 


disengaged from the worm 7 and at the same time rests upon a 





carrier 3, and the central wheel 4. The central wheel 4 is formed 
with a sleeve boss 5 which is freely revoluble upon a reduced part 
6 of the shaft 1. This wheel is formed with helical teeth or threads 
7 of a quick or long pitch, and it may be the first or last element 
of the gear. The internal wheel 2 is formed with a sleeve boss 8 
to turn freely upon the shaft 1, and has an internally screw. 
threaded rim 9, the threads of which are of a comparatively slow 
or short pitch, which threaded rim annularly faces the threaded 
periphery of the central;wheel 4, The dise 3 is keyed to the shaft ] 
so ax to revolve therewith, and is provided with two bearing yokes 
10 central between the pitch circles of the central and internal 
wheels. In each of these yokes a worm or screw 11 is carried 
upon a pin 12 and engages with the wheels 2 and 4 by means of 
two sets of threads of different oe one set to correspond with 
the threads of the internal wheel 2. The threads, or the grooves 
between them, of one set intersect those of the other set. The 
internal wheel 2 is shown with a cylindrical periphery 15 and a 
driving band 16. Bearings for the shaft are represented by 17, 
Upon the shaft 1 is fixecd a drum 18 as one member of a friction 
clutch, the other member being represented hy the band 19. 
March 20th, 1907. 








LAUNCHES AND TRIAL TRIPS. 


MAGYAROVSZAG, screw steamer ; built by William Gray and (o., 
Limited ; to the order of the Atlantica Sea Navigation Company, 
Limited, of Londonand Budapest ; dimensions, 342ft. by 48ft. Sin. 
by 24ft. Gin. ; engines, triple-expansion, 24in., 40in., 65in. by 
42in. stroke, pressure 180 1b.; constructed by the Central Marine 
Engine Works of the builders ; average speed of 1] knots attained ; 
trial trip, March 28th. 

Yarra, steamship ; built by Furness, Withy and Co., of Hartle- 
= ; to the order of Messrs. Huddart, Parker and Co., of Me! 
»ourne ; dimensions, 300ft. in length ; engines, triple-expansion, 
5 39in. stroke, 

estgarth and Co., 


ressure 1801b.; con 


23hin., 37in., and 6lin. 
Limited ; launch, 


structed by Richardsons, 
March 28th, 

FITZCLARENCE, steel screw steamer; built by R. Craggs and 
Sons, Limited; to the order of Messrs. Burrell and Sons, of 
Glasgow ; engines, triple-expansion, 25in., 4lin., 68in. by 48in. 
stroke, pressure 180lb.; constructed by the North-Eastern Marine 
Engineering Company; the trials were quite satisfactory, the 
vessel registering an average speed of 13 knots over an eight-mile 
course ; trial trip, March 28th. 

CARBINEER, steel screw steamer ; built by the Tyne Iron Ship- 
building Company, Limited; to the order of Renwick and Co.'s 
Manchester-London Steamers, Limited ; dimensions, 228ft. 6in. hy 
33ft. by 17ft.; engines, triple-expansion, 17in., 28in., 46in. by 
33in. stroke, pressure 180 1b.; constructed by the North-Eastern 
Marine Engineering Company, Limited ; launch, 28th ult. 

CHIKUGO MARI, steel screw steamer ; built by David and William 
Henderson and Co., Limited, of Partick ; to the order of Nippon 
Yusen Kaisha, of Japan ; dimensions, 310ft. by 40ft. by 26ft. 6in., 
with gross e of 2530 tons ; engines, triple-expansion, 25in.., 
4lin., and 68in. by 48in, stroke, pressure 1851b.; constructed by 
the builders ; launch, April 3rd. 

O1z-MENDI, steel-screw steamer ; built by Messrs. Ropner and 
Sons ; to the order of Messrs. Sota Y. Aznar, of Bilbao; dimensions, 
285ft. by 41ft. 9in. by 18ft.; engines, triple-expansion, of about 
950 indicated horse-power, pressure, 1801b.; constructed by Bair 
and Co., Limited, of Stockton ; launch, 11th inst. 

CHIKUZEN Marv ; built by David and William Henderson and 
Co., Limited ; to the order of the Nippon Yusen Kaisha, Japan ; 
dimensions, 310ft. between perpendiculars, by 40ft. by 26ft. 6in.; 
to carry gross tonnage of ‘ tons ; engines, triple-expansion, 
25in., 4lin., 68in. by 48in. stroke, pressure, 1851b.; constructed 
by builders; mean speed of 144 knots was easily attained ; tria 
trip, 11th and 12th inst. 

ELISABETH ; built by Craig, Taylor and Co., Limited. of 
Thornaby ; to the order of Mr. A. C. Lensen ; dimensions, 291ft. 
by 38ft. din. by 20ft. 7in.; engines, triple-expansion, 19in., 5lin., 
and 35in. by 33in stroke, pressure 180 1b.; constructed by North- 
Eastern Marine Engineering Company, Limited ; launch 12th inst. 








CATALOGUES. 


Binns BrotruHers, Water-lane, Halifax.—Circulars of a self- 
acting, surfacing brake lathe, and a 12in. self-acting, slide surfacing 
and screw-cutting gap lathe. In the latter the fast headstock is 
made with two sets of gear, and worked in the followiog manner :- 
The speed of the smallest cone is four times as fast as when the belt 
is on the largest cone, and the auxiliary wheels are geared about 
four to one, and the regular back gear is sixteen to one. This 
arrangement gives fifteen different speeds varying from one 
acother in a uniform manner. 

AMERICAN Locomotive Company, 111, Broadway, New York.— 
A pamphlet issued by this company illustrates and describes light 
locomotives, both steam and compressed air, adapted for the use 
of contractors, mines, logging roads, plantations, and industrial 

lants, and for a wide range of service on light rails and poor road 
bed. The pamphlet contains thirty-one illustrations of different 
designs and types, and on the page opposite each illustration is a 
table giving the principal dimensions of designs of progressive 
weights and hauling capacities of the type illustrated. The last 
part of the pamphlet is devoted to engineering data, and contains 
a number of very useful tables and formule. 

Lacy-HvuLBEeRT AND Co., Limited, 91, Victoria-street, West- 
minster.—A pamphlet received from this firm is devoted to a 
description of the ‘‘ Boreas” brake-dynamo for testing petrol and 
gas engines. This machine takes the place of the usual rope 
brake. Instead of friction, the electro-magnetic reactions, 
which tend to rotate the magnet frame in the direction of the 
revolving armature, are made use of. As the turning moment 
is equal to the electro-magnetic reaction, it can readily be 
measured. All bearing friction and other sources of possible 
error are balanced by the machine; allowances need not, there- 
fore, be raade, and the results obtained may be taken as true 
measurements of the power exerted by the engine. The armature 
of the brake-dynamo is coupled direct to the engine under test. 
The oscillating magnet frame is carried on a cast iron bed-plate by 
two ball races fitted into the bearings, and the travel of oscillatioa 
is limited by suitable elastic stops. By means of the balancing 
force applied to the magnet fratae the torque can be measured 
and the power calculated by the usual Prony formula, viz. :— 

HP= 2e*PLN 


33,000 * 








In a communication to the French civil engineers on 
the artificial dispersion of fog, M. Dibos stated that, quite indepen- 
dently of Sir Oliver Lodge, he began in 1904 his attempts at fog 
dispersion by electric waves, clearing spaces 120 m. = 131 yards 
in diameter by means of a mast 25 m, = 82ft. above ground level. 
He found that forty minutes were required to clear a space of a 
little more than the above diameter, and he considers that, with-a 
great number of stations—round a harbour, for instance—the air 
may be kept clear over a large area. The Cie. des Chemins-de-fer 
du Nord is much interested in the subject, and has put up stations 
for various experiments in connection with it, 
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MACHINE TOOL DESIGN. 


essor J. T. Nicotson, D.Se., and Mr, DEMPsTER SMITH. 
No, XXXIII.* 


All serew-cutting and turning feeds obtained by 
ange gears.—A modification of the Hendy. Norton 
device by the Lodge and Shipley Company, Cincinnati, is 
shown in Fig. 142. The last wheel of the reversing train 
~_see Fig. 129 ante—is keyed to the shaft revolving be- 
the bearings within the bed. On thisis mounted the 
wheel K, upon the boss of which is pinned the 
This jockey 
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tween 
Jiding ’ M 
icing arm carrying the jockey wheel L. 

















Fig. 1442—LODGE AND SHIPLEY CHANGE FEED GEAR 


wheel engages anyone of the wheels forming the cone 
keyed to the shaft immediately below the above. At the 
cnd of same, outside the bed, are keyed two wheels P and 
O, having a tooth ratio of 1 to 2. An arm swinging 
about the axis of this shaft carries the twin jockey 
wheels Q, R, and 8, T, each pair being fast together but 
free on the spindles and having a tooth ratio of 1 to 2. 
The wheels P and O mesh respectively with R and §, 
whilst Q, R, 8S, and T can be engaged with the sliding 
wheel M on the guide screw. Four feeds are thus 
obtained for every wheel on the cone, which generally 
contains eleven. An index plate is attached to the cover 
over the sliding wheel on the screw. It is marked 
“Thread” and “ Knob” on the upper line. The shifter to 
the wheel M has a finger attached and indicates the feed. 


tion that instead of the second series of changes, outside | with the pinion, and has but one clutch face at its outer end. 
the bed, being derived through sliding and tumbler | All the pinions, N, ... Nj, are continually in gear with the 
wheels, a clutch arrangement, previously described and | intermediate wheel 0,, (03. Provision is made at the tail 


shown in Fig. 185 ante, is used; whereby 4 changes are | of the bracket H for the two mating wheels, P, and Pa, 


secured, and with 11 wheels in the cone 44 different 
feeds can be secured. . This enables all the usual threads 
between 2 and 32 per inch to be cut. An independent 
feed shaft driven through the screw is employed for the 
turning feed, so that there is always a fixed relation 
between the screw and the shaft. The turning feeds will 
equal, of course, the above in number, and range from 
sin. to ,},gin. per revolution of the spindle. 

In the design by the Springfield Machine Tool Com- 
pany, Ohio—shown in Fig. 148—the variation of feed is 
effected by the change wheels on the shafts at the tail of 
the headstock in conjunction with the independently 
mounted wheels within the circular casing at the end of 
the bed. Motion is communicated from the spindle 
through the reversing wheels to the shaft K, which, like 
the shaft L, is provided with a clutch to engage the 
change wheels in the casing. The shafts extend con- 
siderably beycnd the clutches, inorder to receive and | 
support the wheels. A pinion on the shaft L meshes with | 
the wheel on the swinging arm, which in turn engages 
the whee! in the circular disc and on the end of the guide 
screw. The casing Q;, Q, is in two pieces. ~ The inner 
half Qo, fixed to the boss of the guide screw bearing, 
simply acts as a guard and carries the fixed stud M, upon 
which the outer disc Q, rotates. The feed wheels have 
long hollow hubs which rotate in the bearings provided | 
in the disc, a nut on the end of the hub holding them in | 
position, whilst the inner face of the hub takes the form 
of aclutch. These wheels do not mesh with each other, 
and although their diameters are different, their centres 
are equidistant from that of the stud M, to permit of any | 
one of the series being brought opposite the guide screw | 
by turning the disc Q,. The end of the screw is bored out | 
to receive the sliding shaft O, which is actuated by the | 
rack and pinion within the bearing. A clutch P is fixed 
to the shaft immediately in front of the rack; and the 
shaft, reduced in diameter, projects beyond the clutch to 
provide a support for the feed wheel. When the desired 
gear is brought opposite the guide screw the shaft O is 
advanced and its protruding end enters the hole in the 
hub, prior to the engagement of the clutches on the shaft | 
and wheel. The wheel on the swinging arm is then 
dropped into gear. Convex projections 8, equal in height 


to the pitch line of the corresponding wheels, are cast on 
the disc, and upon ‘these the concave projection on the 
swinging arm rests, when the wheels are properly en- 
gaged. As the changes obtained by the wheels on the 
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Fig. 143—SPRINGFIELD CHANGE FEED GEAR 


Under “ Thread” is the number the lathe will cut—2 to 
82; and under “Knob” are the figures 1 to 11; thus, 
thould the operator desire to cut any given thread, he 
pulls the finger to the column in which it is given, and 
places the knob—in the swinging arm carrying the 
jockey wheel to the cone—in the hole indicated. By 


this means forty different threads are obtained without | 


having to ship any wheels; and with the compound gear 


on the reversing train—shown in Fig. 129--120 threads | 


can be secured. Several will, of course, be duplicated. 
A copy of the index plate is given, and this may help to 
make the above description more easily understood. 
































Thread. Knob, | Thread. Knob.} Thread.| Knob | Thread. Knob. 
18 27 9/2) 4 Se 
19 3 9} 3 43 3 24 2 
20 4 10 4 5 4 2h { 
22 11 5 | 5h 5 23 5 
23 6 114 6 58 6 26 6 
24 7 12 7 6 7 3 7 
26 8 13 8 64 8 24 8 
28 9 14 9 (i 9 34 9 
30 10 15 10 74 10 3Y 10 
32 11 16 1 8 1l 4 ll 

Feeds. 
80 to 40 | 40 to 20 | 20 to 10 10 to5 





The turning feeds are driven thrcugh the screw, and no 
feed shaft is employed. 
_ The modification due to the American Tool Company 


























dise are of themselves insufficient, three pairs of wheels, 
each pair mounted in a guard as shown at R, are sup- 
plied to fit the shafts K and L. The ratios of these | 
wheels are 1 to 1,1 to 2,and1to4. On being reversed | 
these give 5 speeds, so that, with the 8 wheels in the 
disc, 40 changes are obtained, enabling all the standard | 
threads between 2 and 56 to be cut. 

Another arrangement similar to that just described is 
that manufactured by the National Machine Tool Com. | 
pany, Cincinnati, to the design of Mr. W. L. Schellen- | 
bach, and shown in Fig. 144. Here all the usual feeds 
are obtained without the use of change gears. The | 
bracket H is bolted to the tail cheek of the headstock, | 
and the sleeve I to the bracket. Within the sleeve is the | 
shaft J, on whose ends are keyed the wheels K and L. | 
K is the driver to the system, and is either driven direct | 
from the spindle or through an intermediate wheel. The | 

| circular casing Q;, Qs, is in halves for convenience in con- 
struction; but is bolted together, and free to turn concen- 
trically on the sleeve J. The boss of Q, is, however. | 
excentric to J, and the two intermediate wheels, O, and | 
O,, are pinned together concentrically with the boss of | 
Qi, and free to rotate,as one upon it. Whilst O, and O, | 
| have the same number of teeth, the pitch of the latter is | 
slightly less than that of the former, and consequently its | 
smaller diameter allows of larger wheels engaging it within | 
| the limits of the casing and centres of the shafts. The 
| fact of these wheels being excentric to J permits of them | 
| being surrounded with pinions of varying diameter, the | 
| path of whose centres is concentric with J. Thus the | 
| nine pinions N,, Na,.... No, shown in the figure are | 
mounted on hollow spindles within the casing Q,, Q:, and | 
| have their centres equidistant from that of J.. The | 


‘2 very similar to that described above, with the excep- | spindles S, are provided with clutch faces at both ends, with | 


* No XXXII. appeared April 19th. 


the exception of that for Nj. This spindle is combined | 


Fig. 144—NATIONAL CHANGE FEED GEAR 
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Fig. 145 


mounted on sliding clutch shafts (whose centres also lie 
in the same circle struck from J as that of the pinions), 
so that any of the spindles S, may be engaged with either 
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of these shafts on the rotation of the casing. As P, is 
also always in mesh with the whee] T on the end of the 
guide screw, a reverse direction of feed may be obtained. 
The direction depends on which of the wheels P, or P, is 
engaged with the wheels in the casing. It is impossible 
for both these wheels to be engaged at one and the same 
time, as the knurled headed shaft R is fitted with two 
rack pinions which engage the racks on the sliding clutch 
shafts, and (being situated between the same) advances the 
one whilst withdrawing the other. The shafts extend 
beyond the clutch, and enter the spindle 8, before the 
engagement of the clutches, thus locking the casing in 
position. The projecting end of the clutch shaft S, is 
bored out and split to act as a spring, and thereby hold it 
in position. The wheels L and M can be transposed, and 
the clutch shaft S, can engage any of the hollow spindles 
8S; With L and M and clutch §, in position shown in 
figure, motion is communicated through K, L, M, N, and 
O; O., to No... Ng, any one of which can be connected with 
P, or P;, depending on the direction of feed desired. In 
this way eight changes of speed are obtained. As a 
different speed is also secured for every hollow spindle §S, 
engaged by the clutch S., nine further changes are 
obtained ; and by combining both methods 72 speeds are 
derived. Finally, by the transposition of L and; M, 144 
speeds in all may be obtained. These are, however, not 
all different. 

A careful inquiry into the number of turning feeds 
necessary for a general purpose lathe, whether for high 
speed or carbon steel, shows that four to six are sufficient 
to meet all practical requirements. On the diagram 
given in Fig. 145 we have plotted the values ordinarily 
supplied of the sliding and surfacing feeds for various 
sizes of lathes, as obtained from recent practice. Four 
fair curves have been drawn through the points on the 
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assumption that four such turning feeds are provided. 
108 160 240 4 

b vhew DB 

— for their ordinates as a function of the height of 


These four curves have the equations 


centres, the feeds being expressed as turns of the spindle 
per inch of traverse advance of the tool. It will be 
admitted thet these four curves and their corresponding 
rates of feed are capable of supplying all ordinary needs 
for general work ; and it would appear, therefore, that the 
contention expressed above is well founded, and that the 
multiplication of turning feeds in excess of this, when 
the mechanism is independent of that for screw-cutting, 
is superfluous, and only results in an unnecessary addi- 
tion to the cost of the machine. Where such a multipli- 
cation has been resorted to, it is usually the outcome of 
an attempt to follow American methods, in which a large 
number of turning feeds is supplied more by accident 
than design. In American lathes, where the feeding 
mechanism for screw-cutting is such that most of the 
standard threads can be cut without recourse to change 
wheels, and the turning feeds are obtained by means of 
the same mechanism, a large number of turning feeds are 
made available which never would have been provided 
for turning alone. 

Although many recent writers have recorded their 
opinion that the American method is the right one to 
adopt, British makers generally adhere to the o!d plan of 
supplying a few turning feeds by feed-change gearing and 
obtaining the screw-cutting feeds by change wheels on 
the quadrant, and no general attempt has been made to 
follow American practice. Whether this is due to the 
small amount of screw cutting relatively to turning 
which has to be done, or to the usually adopted rule— 
where it is not possible to change from feeding to screw 
cutting after the Lang, Carron, &c., methods—of turning 
all the pieces completely before changing the gear to 
screw cutting, so that the time lost is small relatively to 
the increased cost of the machine, or whether it be that 
the present devices are unsuitable for British practice— 
except, perhaps, for very small machines—is somewhat 
difficult to say. On the other hand, the all mechanical 
change-feed practice has not by any means been suddenly 
adopted in America, but has been gradually developed since 
the introduction of the Hendey Norton device in 1892. 
It was, no doubt, in use to some extent prior to that; 
but has grown distinctly more rapidly within the last 
few years. Its origin may be briefly traced. The 
American headstock spindle is provided with a hole, 
which was first intended to permit of a rod to push 
out the centres, which were longer and had a finer taper 
than is usual in Britain. It was, however, found that 
the hollow spindle was very useful in the turning of small 
work from the bar, and, as a consequence, the majority 
of the smaller machines are now made with draw-in 
collets or chucks to allow of this class of work being 
rapidly handled, and the holes in the more recent 
machines have been increased to admit of a larger 
diameter of bar, equal to h/6, even in lathes up to 30in. 
centres. Makers do not admit that the increase of feed 
changes is due to the greater capacity for bar work; 
yet they do not deny that the hollow spindle has been 
mainly responsible for the adoption of the feed change 
device, and an examination of the feeds supplied to the 
earlier machines generally supports the idea that they 
were intended for small work only, and for this purpose 
were well suited. Thus it would appear that the chief 
cause for the general adoption in the United States of the 
Hendey Norton system is the specialisation or repetition 
work which has there become general and almost 
universal. Manufacturing on particuiar lines has led to 
close forging to size with light cuts and fine feeds easily 
variable, and in such cases the multiplication of feed 
changes which has arisen may to some extent be justifiable. 
Whilst the handiness of an arrangement whereby every 
thread upon the list can be secured by the simple move- 
ment of a lever or plug cannot be denied, it is quite 
certain that the interest on the first cost of a device for 
obtaining such a large variety of changes exceeds the 
value of the time saved. Nevertheless, this is the trend 
oi present-day practice as the more recent machines, 
particularly those of leading American, makers go to show. 
The majority of these —self-contained feed-change gear 
arrangements—give over forty changes, some exceed 
a hundred, but these need not be discussed; and although 
several movements are necessary to effect the change, 
the directions are, as a rule, so clear, and the arrange- 
ménts so simple, that it is difficult for the operator to 
make a mistake. 

No objection can be raised against them on this ground, 
but it must be remembered that the multiplication of 
joints, small wheels and shafts, is not conducive to 
accurate screw-cutting. If we consider the actual 
necessities for general work, and to what extent the 
present devices meet the same, we find, upon careful 
inquiry and examination, that such screwing feeds as 
22, 23, 26, 28, 32, 36, 44, 48, 52, 56, and upwards, which 
are invariably supplied, are scarcely used once a year in 
the average shop, and that most of them are altogether 
useless—except it be for cycle or instrument parts. 
This, however, is quite outside the usual run of work 
which comes to an engineering establishment, and conse- 
quently does not come within the scope of the lathe 
under consideration, and such feeds do not even appear 
on the American or European lists of threads. In 
the majority of the arrangements examined no provision 
is made for cutting a thread of greater pitch than two 
threads per inch, and in no case was it found possible to 
cut a square-threaded screw or worm of a fractional 
pitch, such as 2in., gin., $in., &e. Now, such work is not 
uncommon, even in America, although fractionally pitched 
Screws are used to a less extent there than in Britain, 
yet in the average shop this class of work will come as 
frequently to the lathe as a three-per-inch screw. From 
this it is clear that these lathes with the self-contained 
feed change gear arrangements have lost their caste as 
general purpose screw-cutting lathes. In some cases it 





would appear that practical requirements and_ utility 
have been overlooked in the search after novelty, or the 
desire to embody some feeds not supplied by other makers 
upon which the salesman may claim attention and 
enlarge. 

Where the change feed gear is supplemented with a 
quadrant and change wheels, as in the Lang, Carron, and 
Hendey Norton lathes, the general utility of the machine 
is not impaired, and fractionally pitched screws and such 
work can be done as in the ordinary screw-cutting lathe. 
This combined arrangement has been found to be particu- 
larly handy for small screw work, where only a few 

jieces of one kind are required, and where a change of 

ies, kc., on the hollow spindle lathe is not warranted. 
It is difficult to say what number of changes should be 
obtained by this means if the lathe is to be also used on 
general work. One thing is clear, that unless these 
machines are employed for a large percentage of their 
time on a few s, and only incidentally on general 
work, there is little advantage over the old method with 
change wheels, as the more wheels there are in the change 
gear device, the more confusing it becomes to the operator 
when he has to change those on the plate to cut, say, 
a fractionally pitched thread, as indicated above, or 
other threads not obtained by the change gear. Of course, 
if an index plate containing the wheels and position of 
lever for every possible thread is provided, this difficulty 
is partly removed, but an easier means of obtaining this 
end can be secured by providing two equal wheels in the 
change gear, so that there is but one position for 
the lever, or by arranging the change gear so that it can 
be disconnected altogether. 

A careful inquiry as to the screwing feeds most 
frequently used indicates that for 6in. centre lathes 
—Hendey Norton type—75 per cent. of the time 
spent is on 9 to 16 threads per inch, and on 10in. 
centre lathes, of the same type, a similar percentage 
on 6 to 12—inclusive—threads per inch. From this 
it seems that about six changes, arranged suitably 
to the particular size of lathe, are sufficient to meet 
the general demand, although it may be remarked that 
to employ a 10in. centre lathe.on such small work is not 
to use it to the best advantage. 

This class of work, however, is more commonly done in 
this country on the hollow spindle capstan or turret 
lathe, which is provided with a screwing head, as the 
spindles of the general purpose screw-cutting lathes are 
solid, although it would add much to their efficiency and 
little to the cost if the-spindles in the smaller machines 


were hollow. Since this is the case the screwing work | gn 


that usually comes to these lathes is of the square thread 
and worm variety, and the pitch is as often fractional as 
otherwise. 

Now, it generally happens that it is necessary to cut a 
fine thread on the end of square-threaded screws to 
receive the check or lock nuts, and in the case of the 
Whitworth thread, where it has been cut by a single- 
pointed tool, it is usually finished by a chaser. 
Occasionally a small screwing head, adapted to fit the 
loose headstock spindle, is used for this purpose, or the 
turner sometimes prefers to do the whole operation with 
the chaser only. 

These considerations, no doubt, account for the reten- 
tion of the old system of change wheels in Britain, and 
those firms here of any note who have adopied the com- 
bined arrangement have confined themselves to as 
many changes as are necessary for the turning feed only. 








THE NEW CROTON DAM. 
No. lil.* 

In the foregoing articles we have dealt with the purpose 
and general history of the new Croton Dam, and with the 
interesting and important—though in many ways regret- 
table—controversy over its design. Coming now to the 
dam as actually built and finished, this is shown by the 
accompanying elevation, plan, and cross sections in 
Fig. 7. Between the two gatehouses is the great masonry 
dam, 1168ft. long, with a maximum height of 297ft.-— 
166ft. of which is above, and 131ft. below the bed of the 
river, and a maximum base width of 206ft. The width 
at the top of the dam proper is 18ft., but along the top 
is a 20ft. roadway, the extra width being carried by a 
cornice of arches of 19ft. span, corbelled out along the 
down-stream face of the dam. Iron railings are placed 
along the roadway, with stone parapet walls at the ends. 
Beneath the roadway is a concrete drain discharging at 
the down-stream side of the waste weir. 

Adjacent to the north end of the dam, at Gatehouse 
No. 2, is the waste weir. This is 1000ft. long, and has 
the greater part of its length extending at right angles to 
the main dam, and forming one side of the reservoir. 
For 250ft. from the dam the top of the waste weir is 20ft. 
below that of the dam, for the remainder of its distance 
it is 16ft. lower than the dam. The height of the waste 
weir above the ground is 150ft. at the dam and 10ft. at 
the upper end; it discharges mainly into a spillway, a 
channe! between the weir and the hillside, but at the end 
adjacent to the dam it discharges direct into the overflow 
channel. The down-stream force of the waste weir is 
formed in huge steps in order to break the rush of the 
water. The roadway of the dam is carried across the 
waste weir by a handsome steel arch bridge of 200ft. 
span. At Gatehouse No. 1 are inlet pipes at three levels, 
connecting with the old Croton Aqueduct, which is 
crossed by the dam, as shown in the map, Fig. 5. The 
new aqueduct does not come near the dam, as was also 
shown in the map. Both of the gatehouses have blow-off 


pipes. 

At the site of the dam gneiss rock crops out at the sur- 
face on the north side of the river, rising with a steep 
slope which terminates at the top of a hill about 300ft. 
high. The bed rock on this side dips quickly just before 
reaching the river bank, and was found by soundings at 
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about 75ft. below the river bed. At this point, on a jin 

el to and under the river, the rock changes abry tly 
to limestone, with no marked change in the surface ee 
This limestone extends across the valley at about th. 
75ft. ae but with some deeper pockets, and then stone 
gradually at the north slope, under the natural carth of 
the surface, being 20ft. below the surface at the south 
end of the dam. Under the river bed the materia] above 
the rock is mainly sand, gravel, and boulders, being, in 
fact, a glacial drift. ; 

The gravel and sand had to be removed to depths of 
75ft. to 150ft., and the excavation of the dam was com- 
menced by a floating dredger with a grab bucket. In the 
rock work blasting was resorted to, and powerful steam 
excavators were used. The material was partly removed 
in narrow-gauge contractors’ wagons hauled up cable 
inclines and then taken away by locomotives to the spoil 
bank. It was also partly removed in skips of 3 cubic 
yards capacity, handled by three cableways 1000ft. to 
1500ft. long, extending across the valley and spaced 
about 50ft. apart, so as to serve the entire area. 

The surface of the greiss rock was marked by inter. 
secting seams dividing it into heavy solid masses, but the 
bottom reached was solid, compact, and tight. The 
gneiss and limestone are separated by a well-defined 
vertical seam of black shale, or schist, friable on the 
surface but becoming harder a few feet down. Below 
this seam the two kinds of rock were closely united, ag 
one mass. The surface of the limestone was nearly leve] 
for 400ft., when it began to rise with the south slope of 
the valley. In some places it was sufticiently compact and 
water-tight to answer for the foundation ; in other places 
it was broken by seams full of mud or of eroded rock, 
through which water was found-to be flowing. There 
were also belts of partly disintegrated, finely granulated 
limestone, becoming harder at greater depths. Some of 
the fissures developed strong springs. 

In a paper presented to the American Society of Civil 
Engineers in 1900, by Mr. Charles S. Gowen, it is stated 
that an important and peculiar fact in regard to the 
seams is that, throughout the rock excavation, in no case 
did the test holes strike any openings in seams or rock 
which were not easily traceable by some continuous 
natural passage to the surface of the rock under prepara. 
tion for the foundation. It is, therefore, to be assumed 
that all such seams were found and properly noted. It 
would seem that at some time the disturbance of the 
limestone formation must have been considerable, the 
greater part occurring near the point of junction with the 
eiss. The excavation was made to reach rock sufii- 
ently free from seams, and compact enough to afford the 
necessary strength to sustain the superimposed masonry 
and resulting pressure. In one place this necessitated 
excavating to 50ft., but the average thickness of rock 
removed was about 20ft. 

Every precauvion was taken, and eveiy effort made, to 
fill all fissures, and while it is not assumed that there 
may not be some tendency to upward pressure in some 
of these, yet the pressure will be confined to the very 
small area presented by the mouth of the fissure. As far 
as percolation of water under the dam is concerned, it 
must be observed that the rock bottom is not in direct 
contact with the water, but is overlaid with a compact 
filling which is 150ft. thick at its deepest point. 

When the general excavation of the rock was com- 
pleted at any point, all shaky and loose pieces were prized 
out, the surface washed down by powerful streams of 
water, and the cleaning and tracing of seams was 
commenced. Numerous drill holes were made for this 
work. The seams and drill holes were finally filled with 
a grouting of Portland cement and sand, in proportions of 
1 to 1 if pumped, or 2 to 1 if poured into place. In 
some cases the openings were packed with small stones 
before grouting. Where the holes developed a flow of 
water, pipes were built in to carry the water to a drain 
or sump. These were afterwards used for pumping in 
grout under heavy pressure, after which they were sealed 
with masonry. Some pockets or caves were encountered, 
and were built up solid with masonry. At one point, 
where several flows were piped, a well was built up in the 
masonry to a height of about 20ft.; the masonry was 
laid dry in the down-stream side of the well at some 
places to allow the subsequent grouting to enter. The 
well was then filled with the 1 to 1 grout poured in, 
small stones being thrown in at the same time. Water 
was then pumped from the largest pipe, while grout was 
pumped into the other pipes in succession. When the 
grout appeared in the large pipe this was in turn pumped 
full of grout. 

One large spring was met with, and handled by carry- 
ing up a 12in. pipe in a well 4ft. by 4ft. in the masonry. 
This was afterwards filled with spawls, grouted, and 
then with concrete. Some of the flow pipes from the 
spring were sealed with clay, owing to the doubt as to 
the possibility of forcing grout effectively through so 
much water. A stiff blue clay was used, cut into 
“sausages,” 2}in. diameter and 10in. long. These were 
driven into a 3in. pipe, coupied to the 2in. flow pipe, 4 
small pile-driver with 2000 lb. monkey being used, with a 
follower on top of the clay. With a drop of 12in. to 18in. 
the clay drove very hard, and in some cases a drop of 
4ft. was necessary. In one of the pipes two lengths of 
pipe had been improperly coupled, and the clay escaping 
worked its way under pressure into a mortar joint that 
had not thoroughly set. This resulted in an upheaval of 
the masonry, necessitating the removal and relaying of 
about 130 cubic yards. 

After the cleaning of the rock bottom with water and 
brooms, the surface was given a coat of neat Portland 
cement, applied with brushes, in order to fill all small, 
fine, open cracks. The bottom courses of the masonry 
were laid in 2 to 1 Portland cement mortar, and were 
from 4ft. deep upward. The progress with these courses 
was very slow, owing to the numerous spring holes and 
grouting pipes to be taken care of. When the work was 
better advanced, the sixteen stone derricks were arranged 
in four rows on batteries across the 200ft. width of the 
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dam, thus building four steps or benches simultaneously 


along the dam, working from one end. These steps were 
from 15ft. to 17ft. high, and from 35ft. to 40ft. wide, 
lengthwise of the dam. The faces or step courses of each 
bench were limited to about 8ft. rise and 3ft. tread, making 
a slope of nearly 1 to 1. To avoid long straight joints 
across the dam between successive benches, the lines of 
their faces were broken at intervals by scallops or deep 
returns. On the up-stream side, the masonry face was 
drawn in to its neat lines as soon as possible upon leaving 
the rock bottom; but on the down-stream side the toe 
was built solid to the rock face up to the surface, when 
the masonry was then drawn in to the next lines. 

The stone used was obtained about two miles from the 
dam, and is a dark-coloured granite—termed “ gabbro” 
by ee ne Bay ar quartz, but with a large proportion 
of hornblende. It is very hard and tough, and very 
heavy, weighing about 185 Ib. per cubic foot. The blocks 
were usually from one to three cubic yards, the latter 
being less common ; even larger blocks were occasionally 
used, but were undesirable on account of the difficulty in 
handling them. Each block was numbered at the quarry, 
and marked with its number in red and its dimensions in 
black; a record was kept of its dimensions, name of man 
who cut it, and date of setting in the work. The coping 
stones have the joints caulked with oakum and pointed 
with cement. The steps of the down-stream side of the 
waste weir are built of specially large rough-dressed 
blocks, and the two top steps have granite coping blocks, 
each anchored to the masonry by two twisted steel bars 
1fin. diameter and 42in. long, leaded into 2in. holes. 

A cement mortar of 1 to 1 in proportions was used, but 
about 1901 the use of concrete was adopted, and the 
work then progressed much more rapidly, as it greatly 
facilitated the placing of the blocks. The spawls and 
small stones for filling between the joints of the blocks 
were of the laminated gneiss forming the country rock, 
and were obtained from quarries along the line of railway 
from the dam to the granite quarry. These were after- 
wards abandoned in favour of a concrete filling between 
and around the blocks. The contract price for stonework 
in cement mortar was from £1 to £1 Is. 6d. per cubic 
yard. 

In the paper by Mr. Gowen, already mentioned, it is 
stated that each stone was thoroughly cleaned and 
washed, using water in summer and steam in winter. 
The stone was first bedded in a heavy bed of mortar in 
which flat spawls had been placed approximately to fill 
or “make up” any hollows apparent in the bed of the 
block. The block was then raised, and its imprint in the 
mortar used as a guide to complete the necessary making 
up. Additional mortar having been placed over the new 
bed, the stone was carefully lowered into exactly the 
same place as before. It was then shaken by crowbars 
placed under different ends successively, until the mortar 
was pressed out at all sides. If it appeared to float 
freely in the mortar it was left permanently, but if it 
appeared to be touching any of the spawls in its bed it 
was taken up and the bed readjusted until a thorough and 
tight bedding was ensured, well made up, and with a 
minimum amount of mortar left in place. The vertical 
spaces around the blocks were then filled with the 
mortar, and stones and spawls hammered in, care being 
taken not to drive in any spawl unless there was a good 
bed of mortar beneath it. 

All completed or old work was thoroughly cleaned with 
brooms and washed with water before new work was 
built upon it; it was also sounded with iron rods to 
make sure that no small stones had been loosened in the 
bed. In cold weather these precautions were observed 
with special care, as mortar more or less frozen and dis- 
integrated would be commonly found on the surface, 
while the depth at which loose spawls might occur was 
much greater. No masonry was laid on days when the 
temperature was steadily below the freezing point. On 
cold nights and mornings brine and warm water were 
used in mixing mortar, and throughout the winter seasons 
the sand was heated and dried in large boxes fitted with 
steam coils. At night the fresh work was covered with 
lime, salt, and canvas, and in the morning the surface 
and joints were cleaned with steam and hot water in 
order to remove all frozen dirt and mortar scale. In cold 
weather, also, the stones and spawls were thawed out, 
cleaned, and washed with hot water and steam. Each 
gang of masons was provided with pipes for both hot 
water and steam. 

The blocks were of such a size that an average rise of 
8ft. in the courses was readily maintained. On the down- 
stream side the required batter was obtained by stepping, 
using selected stones for this purpose. These steps were 
from 24in. to 30in. high ; 30in. being the more usual, and 
the whole of the step lay outside the neat batter line. On 
the up-stream side, all the masonry had the joints raked 
out to a depth of 2in., and pointed up with a 1 to 1 Port- 
land cement mortar. Three large pumps were used to 
unwater the foundation excavations, and in addition there 
was a number of small auxiliary pumps taking the water 
from various points in the bottom and discharging it into 
the main sump. This double handling of the water was 
an inconvenience, but it would have been too great a risk 
to lay main steam pipes across the dam while the flow of 
water was large. The discharge was ordinarily through 
four 12in. pipes, two of which were laid through the lower 
wing dam and the other through the wall of the river 
diversion channel. Valves at the outer ends of the lower 
pipes prevented all danger of back flow when water was 
high in the river. 

Facing stone masonry as used in the up-stream and down- 
stream faces i3 cut in courses which vary in height from 
ldin. to 30in., and have a uniform depth of bed and 
build of not less than 28in. Every third stone in each 
course is a header at least 4ft. long. The joints for this 
face work were cut to lay }in. wide for 4in. deep in the 
sides and bed; for the remaining depth the stones were 
cut full to form joints not exceeding 2in. in width between 
adjacent stones when laid. This ensures a moderately 
fine outer joint, which is thoroughly raked and pointed to 





a depth of 2in. or more. At the same time the wider 
2in. joint allows for any settlement that may occur due 
to inequalities between the character of the facing and 
of the backing stone to which it is bonded. The facin 
stones are laid in a 2 to 1 Portland cement mortar, an 
the fin. face joints are pointed with Portland cement, 
thus ensuring water-tightness of the face work. 








MODERN ARMOUR AND ARMOUR-PIERCING 
PROJECTILES. 
No, III.* 


By Lieut. H. J. Jones, A.R.C.Se. (Lond.), A.O.D., Inspector of 
Ordnance Machinery. 


CAPS. 

Axout 1877, at Shoeburyness, a Palliser shot was fired 
at a steel-faced plate with a 2}in. wrought iron plate in 
front. It was found that the effect of the steel as regards 
the breaking up of the head of the projectile was com- 
pletely neutralised, and its resistance consequently 
diminished to even less than that of ordinary soft iron 
armour. English then suggested that a cap of wrought 
iron placed over the nose of the shot, so as to be cushioned 
between the shot and the plate on impact, would probably 
produce the same result; in accordance with this sugges- 
tion four capped Yin. Palliser were fired in 1879. The cap 
used was similar to the present Russian type, and had a 
truncated nose; but the anticipated results were not 
realised. In the light of subsequent information it is 
not at all clear whether this failure was due to the in- 
secure means of attachment, the low striking velocity— 
1500ft. per second—or the already damaged plate against 
which the shots were tried. The cap fitted over the head 
of the projectile,and extended as far as the extractor holes, 
into which it was secured by screws. Above the point of 
the projectile the cap was 2}in. in thickness, and its point 
was truncated to a breadth of 24in. It was found that 
the capped shot were in no way superior to the ordinary 
pattern, and no further experiments were carried out.” 
In 1894, the Russian Admiral Makaroff was firing capped 
shot against harder plates than the old compound, and 
with recorded success. The caps were reputed to be of 
steel, and were termed “ magnetic,” probably because 
of a magnetic means of attachment. Since that time 
experiments have proceeded in many countries, but not 
always with consistent success. Capped shot have been 
known to fail against plates at striking velocities suitable 
for uncapped shot to succeed. In August, 1894, two 6in. 
chrome steel Firth capped projectiles perforated a 6in. 
Harveyised plate at about 1800ft. per second ;” butin July of 
the same year a Hadfield uncapped shot pierced a similar 
plate at 1825ft. per second ;* so that in this country, up 
to 1894, and against Harveyised plates, the cap had not 
demonstrated its value. In 1900, however, Hadfield was 
able to produce capped projectiles which, with a slightly 
higher velocity than the average usually employed, could 
readily perforate hard-faced Krupp plates.” 

With steadier shot, improved manufacturing processes 
and materials, and at high striking velocities it has now 
come to be generally acknowledged that a cap adds from 
about } to } to the penetrative power against modern 
Krupp or Terni plates, at 1800ft. per second. The cap, 
however, becomes rapidly less efficient as the angle of 
incidence is increased, so much so that beyond about 30 deg. 
the cap is useless. This fact needs to be insisted upon. 
It has been estimated that less than 10 per cent. of shots 
fired from a moving ship at sea will hit a target nor- 
mally,” and considering normal impact with reference to 
the horizontal and vertical plane, it will easily be seen 
that at any range normal impact is altogether out of the 
question. With guns from high sited batteries impact 
must always be very oblique. 

There is a great variety of caps in use at the present 
time, and as great a variety in the means of their attach- 
ment to the projectile—Fig. 2. Hadfield’s Heclon shell 
have the cap hammered into thumb-like recesses milled 
on the nose of the projectile. Johnson forces the cap 
into an annular groove with a few notches to prevent 
rotation. Firth sweats the cap to the nose with low- 
fusing-point solder, and also by running white metal 
into a groove in the cap and a corresponding groove on 
the nose. The Firth-Sterling caps are secured by small 
pieces of iron rod driven through holes in the cap into a 
groove on the nose; while many foreign examples are 
secured, like the experimental caps of English, by screws. 
Each of these means of attachment seems to fulfil the 
purpose for which it was designed, and whether the nose 
is grooved or not seems to be of little importance, since 
when shells break upon impact they do not generally do 
so through the groove as a weak section. The weak sec- 
tion seems to be determined by the initial stresses set up 
in the hardening process. In many cases the caps seem 
to have been designed to secure something patentable, 
and if all the caps are equally efficient as regards pene- 
tration, it would seem that a cap such as the Krupp 
would be the best, as involving less shortening of range 
by increased air resistance. This latter aspect of the 
matter is of some importance. 

Many explanations have been proposed to account for 
the» phenomena connected with the use of caps, and 
putting aside the unthinkable suggestion that the cap acts 
as a lubricant, the principal notions appear to be as 
follows :— 

(1) “The action of a cap was that when the projectile 
struck the plate it dished it at the point of impact, and 
perhaps strained it nearly up. to its elastic limit. The 
first thing to touch the plate was the cap; the point of 
the projectile had then to travel practically the length of 

* No. IL. appeared April 19th. 
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the cap before it touched the plate, and when the point 


touched the plate the latter was probably already strained 
beyond its elastic limit. That being so, the projectile had 
easy work in piercing the very hard surface of the plate ; 
once the point had got in it was supported ; and it only 
remained for the high energy contained in the projectile 
to do the necessary work of completing the perforation, if 
that energy was sufficient.’”’*! 

(2) “The hard face of an armour plate is designed to 
initiate the destruction of the delicate point of a projec. 
tile before the latter has obtained any appreciable pene. 
tration at all, for directly it has entered, as much as lin, 
even, it obtains a side support which increases the difii- 
culty of breaking it, and the further it goes in the less 
support it needs, and the more it gets. It follows from 
this (1) that the hard face has only a very minute fraction 
of a second of time in which to perform its main function, 
and (2) that anything which will enable the extreme 
point of the shot to hold together during this brief 
instant is likely to save the projectile from the fatal 
initial pulverisation, and to defeat the main object of 
hardening the face of the plate. This is the whole raison 
@étre of a cap.” 

(8) “ The causes of the rupture of the ogival head, and 
the means of preventing it, require delicate examination. 
Let us consider the case of the rupture of a projectile of 
good quality. . . . The point of the head was 
flattened by the blow, and took the form of a punch, 
which latter commenced the penetration ; the ogival head 


Hadfield 


Spanish 
Fig. 2—CAPPED SHOT 


afterwards entered the metal like a wedge. In propor- 
tion as the ogival head penetrated, the portion enclosed 
in the plate was violently compressed, whilst the part 
which remained outside underwent no pressure. ‘This 
sudden passage from one state to the other, following the 
line of contact with the exterior surface of the plate, 
creates a critical state for such a rigid metal as chrome 
steel ; if this separation propagates itself into the interior, 
rupture will take place. A remedy has been sought in 
the use of a more or less flexible and ductile envelope, 
which, placed upon the projectile, would transmit the 
pressure to it, and at the same time spread it out ina 
slightly graduated manner. This covering, or cap, of soft 
steel thus fulfils, from the point of view of the distribution 
of the pressures, an analogous part to that which is 
played, from the point of view of the distribution of the 
metal, by the curve which unites the two portions, of 
different diameters, of an axle, for the purpose of prevent- 
ing the formation of a crack in the angle which the curves 
do away with.’ 

Regarding these explanations it may be noticed that 
the first assumes that a soft iron projectile fired against 
a face-hardened plate can, in the earliest stages of impact, 
strain the face of the plate up to its elastic limit, so that 
presumably in the immediate neighbourhood of the point 
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32 Tresidder. Brassey's Annual, 1905, page 847. Ewing, British 
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33 Bertin. ‘‘Hardened Plates and Broken Projectiles,” ‘Transac» 
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pact, the face is in a plastic or semi-plastic state. 
Now for the lowest striking velocity at which a cap is 


of im 


known to be effective, this assumption would not be 
generally admitted. And, further, if the cap strains the 
face in this manner the necessity for a very hard nose to 
the projectile is not at all clear ; it seems reasonable to 
suppose that an ordinary steel nose would be suflicient 
to fracture already plastic material. Moreover, phe- 
nomena almost identical with that associated with caps 
can be produced by placing a layer of soft iron, or even 
copper or lead in front of the plate instead of on the 
projectile ; and evidently in this case the action can 
hardly be one of producing initial plasticity of the hard 
face. The second explanation is typical of the one 
current in text-books. As far as I can understand its 
terms, it refers tothe great resistance offered by materials 
to volumetric strain. That portion of the nose going 
through the cap is under lateral pressure arising from the 
resistance offered by the cap to the wedge action of the 
projectile. It is also under end pressure, at the extreme 
point, the measure of the initial resistance of the plate, 
and at the other end the pressure corresponding to the 
force of retardation acting on the remainder of the 
projectile. The front few inches of the nose is 
thus under a sort of fluid stress, and the only probable 
strain is that due to a change of volume—in 
other words, a crushing strain against which the 
material can offer very great resistance. The nose 
thus retains its shape, and is able to produce the intense 
local strain on the face which is favourable to fracture 
of the plate. But this explanation fails to account for 
the general experience that caps add nothing to the 
penetrative power below a striking velocity of about 
1700ft.-1800ft. per second, although this velocity is above 
that necessary to pulverise the bare point of the pro- 
jectile. It also throws no light on the behaviour of small- 
cepped projectiles, which, generally speaking, seem to 
gsin little by the use of a cap, or on the behaviour of 
capped shell against plates differing considerably 
from one calibre in thickness. M. Bertin’s explanation 
obviously refers to the fracture of the head of the pro- 
jectile rather than to the pulverisation of its point; and 
the question at issue is not a consideration of the cause 
of fracture after the point has entered the plate, but how 
the point is able to enter at all and preserve its original 
shape. 

The principal objection to these explanations appears 
to be that they attempt to account for the phenomena 
resulting from a very complex play of forces, as if one out 
of many considerations affected the whole result. It has 
to be remembered that in the head of an. armour-piercing 
projectile, where in a small mass we have a large varia- 
tion of cross-section, initial stresses of considerable mag- 
nitude exist; and anything which can reduce the time 
rate at which the velocity of the projectile is reduced 
in the stage immediate on impact, is favourable to the 
instability of the material of the nose remaining undis- 
turbed. The cap would, from this point of view, act as 
a cushion, reducing the maximum value of the retard- 
ing resistance set up by the face of the plate. In the 
next place the cap acts in a manner favourable to the 
nose-resisting fracture, by transmitting strain energy from 
the small mass at the point to the larger mass of the 
body of the projectile. As far as I understand Bertin, 
this is the main feature of the action of a cap. Now, 
it is known that at the short ranges usually adopted 
at proof butts, projectiles are not generally moving 
in a steady condition; that is to say, they have 
angular motion about an axis inclined to the 
axis of figure. As a consequence, -armour-piercing 
projectiles at proof nearly always strike the plate with 
an incidence of a few degrees, and this oblique action, 
being accompanied by cross strain on the nose, is most 
favourable to the initial fracture of an unprotected point. 
Whether the pulverising of the broken point is produced 
directly on impact, or whether it results subsequently 
from the crushing action of the remainder of the projec- 
tile, is not known. The cap, in being the means of trans- 
mitting this lateral strain from the point to the body of 
the head, favours the head remaining intact. Steel caps 
would obviously be better than soft iron caps if their 
action has anything to do with the transmission of strain 
energy from the point to the body of the head. 

The experience at our disposal lends support to the 
idea that the problem of armour-piercing projectiles is 
the problem of finding a suitable shape to the nose. 








ITALIAN BALANCED COMPOUND 
LOCOMOTIVE. 
__THE new type of Italian express locomotive which was 
illustrated on page 390 of our last issue has the following 
principal dimensions : — 
Cylinders— 


High-pressure, diameter .. -- 0-360 m. 

Low-pressure, diameter - 0-590m, 

Piston stroke... .. .. 0-650 m. 
Wheels— 

Driving, diameter. . 1-850 m. 

aes 34. fee". 0K 0-950 m. 

Trailers A 1-220 m. 
Wheel base, ri id .. 1-950 m. 
Wheel base, total .. .. .. 8-450 m. 
A. Total heating surfaces .. 233-00 sq. m, 
TR og) se ck Sk kw ks 3-50 sq.m. 
EE ee ae ieee eek cc cs ORS 
Working steam presture .. .. .. .. «. 16 kgs. 
Valves,*high-pressure— 

Outside lap Z 32 mm. 

Inside lap . 2mm. 
7 BAG... oe ce oe 7mm, 
Valves, low-pressure — 

Outside lap 23 mm. 

Inside lap 3mm, 

WR: oa as, ne” oh 7mm. 
Weight ofengine .. .. .. .. 1. oe .. 61-5 tons 
Weight of engine, fully loaded.. .. .. .. .. .. 68-5 tons 
Weight of engine, fully loaded, maximum adhesion 48-5 tons 
Height of boiler centre from rail .. ..... . 2800 mm. 


A pair of high-pressure cylinders is placed on one side, and 

& pair of low-pressure on the other; the outside cylinder 

being in each case horizontal, and the inside cylinder inclined. 

he engines were built at the Elvetica works of the 
Societd Italiana Ernesto Breda, Milan. 


DEMOLITION ‘OF THE TEMPORARY VAUXHALL BRIDGE 








THE TEMPORARY VAUXHALL BRIDGE. 


THE temporary Vauxhall Bridge, that’ has spanned the 
Thames for the last ten years, will soon have been completely 


removed. The work is now progressing apace, and it is 
structure will be left. 
commenced late in January, is being carried out by Messrs. 
Charles Wall, Limited, of 4, Lloyd’s-avenue, Fenchurch- 
street, E.C., and through the courtesy of the engineer-in- 
charge, Mr. Wm. Traill, we are able to give some in- 
teresting particulars of the manner in which the work 
is being performed. Before doing so, however, it will perhaps 
be well to remind our readers of the more salient features of 
the design of the bridge. According to the Vauxhall Bridge 
Bill of 1895, it was originally intended to cross the Thames 
by a temporary bridge in eleven spans, that in the centre 
being 85ft. in width, with a heading of 20ft. above Trinity 
high-water level. It was, however, founi in the course 
of construction that the set of the tide at this point in 


the Thames Conservancy agreed to make the central span 
165ft. in length. maintaining the same headway as origin- 
ally planned, and this was the reason for the very pecu- 
liar shape of the large lattice girder which was eventually 
erected. Thus the bridge when completed had ten spans. 
With the exception of the central span all the others were 
of the plate girder type, 65ft. in length and weighing 10 
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REMOVAL OF CENTRAL GIRDER 


tonseach. The height of the several spans varied from 
8ft. to 20ft. from Trinity high-water. All the piers were 
built of timber piles with the ordinary triangular-shaped 
dolphins, and the whole trestle framework was strongly 
braced together vertically, horizontally, and diagonally. 

On January 21st last this temporary bridge was closed to 


only four months in which to complete their task. 
commenced by taking down all the top work, such as, for 
instance, the gas lamps, the wood work on the bridge, the 
roadway and side paths; in fact, the bridge was stripped as 
much as possible, leaving only the girders and their supports. 
In view of the scheme decided upon by the engineer for the 
removal of the central span, the first part of the bridge to be 
taken down was the plate girder span—next to the central 


to this were the next to be taken away. Before removal, the 
girders were stripped, and the cantilever brackets, which 
carried the footways on either side of the road were taken 
off. All the rivet heads were knocked off, and a few bolts put 
in to keep the girders together. Most of the rivets were 
knocked out of the decking, but underneath, in unapproach- 
able positions, a few rivets had to be left in, and these held 
the decking together during removal. The girders were 
carried away on barges. Two barges made fast to each other 
were fitted with trestle work of suitable proportions. These 
barges were brought under the girder at low tide and secured 
to the dolphins. When the tide rose the girders were 
lifted off their bearings by the staging on the barges, 
which were then towed to the Lambeth side of the river, 
where the rivets were knocked out and the girders dismantled. 
For convenience in handling, each girder was cut up into 
four sections weighing from 2 to 3 tons, and the trough 





flooring into nine sections of similar weight. she total weight 








estimated that in another six weeks no trace of the old | 
The work of demolition, which | 


the river jammed boats against some of the piers and | 
injured them, and so the London County Council and | 


traffic. Immediately the contractors begun work, being allowed | 
They | 


girder—on the Surrey side of the river, and the two adjacent | 


| 
| 





| of*the span when lifted being 48 tons. We were informed 
that no ‘difficulty was experienced with this work, which was 
earried’out” expeditiously and without any untoward event. 
After these three spans had been removed, the dolphins which 
| supported them were then taken to pieces and the piles 
drawn. This left a clear navigable channel at the side of 
the central span. Each of the two centre piers consisted of 
twenty-eight 14in by 14in. pitch pine piles supporting the 
| lattice girder, and sixteen 12in, by 12in. pitch pine piles which 
formed the protecting dolphin. Fach of the other piers con- 
sisted of sixteen supporting piles carrying the girders, and 
twelve 12in. by 12in. piles for the protecting dolphin. Up to 
the present no difficulty has been experienced in drawing the 
piles. The work is carried on both on the flood and ebb tides. 
A large barge, specially strengthened and stiffened, is used 
for the work, being fitted with a powerful steam winch. Of 
course, when possible, advantage is taken in drawing the 
piles of a flood tide. So far, only one of the piles has broken 
| during withdrawal, and this was speedily re-secured and lifted. 
Now we come to the most interesting part of the work, 
and to the part which required the most thought for its 
successful issue—the removal of the central girder. It was 
considered undesirable to dismantle this when the smaller 
girders were being dealt with, as it would to a large extent have 
hampered the progress of that work. So the engineer decided 
to carry the girder direct to the firm’s works at Grays. This 
meant that the girder would have to pass under all the 
| bridges between Iambeth and the Tower, and consequently the 
staging on the barges which were to carry thegirder would have 
to be very low. First of all, then, the girder was dismantled 
as much as possible. The two twin girders were supported 
by cross wooden baulks, the cross bracings for the tops of the 
girders having been removed. It is interesting to note that 
the weight of the span was 185 tons when lifted. The first 
step was to lower the girder on to four dolphin piles which 
had been specially cut to the height required ; for this pur 
pose two barges fitted with staging were brought under- 
neath the span—one at either end. When the tide rose the 
barges lifted the girder off the main bearing girders, and the 
barges were then hauled about 4ft. down the stream, and 
on the tide receding the girder was lowered on to the 
dolphin piles. The span was then 13ft. below the main 
| bearings. In order to carry out this work the wailings of the 
dolphins had first to be cleared away, and this necessitated a 
considerable amount of labour, owing to the very secure manner 
| in which the longitudinal and vertical sheetings had been put 
on. On the next flood tide four barges securely fastened 
together—two in front and two behind, forming, so to speak, 
one large raft—were towed through the navigable channel 
made by the dismantling of the three small girders. So soon 
as the end of the barges passed the central dolphin their bows 
were made fast to the dolphin, and the barges were swung 
round as shown in the diagram. The tugs then turned 
| round, and with their bows shoved the loose end of the 
barges under the girder, where they were fastened. This, 
owing to the incoming tide, was a very difficult process, but 
that it was successfully carried out is shown by the fact that 
the girder was only half an inch at one end and 4in. ai the 
other out of position on the barges. The girder having been 
lifted, the tugs pulled the barges down the stream a little, 
until there was room to draw the girder past the piles. The 
| barges then laid at the mooring buoy for about two hours 
| until there was head room for the ‘ie to pass under the 
bridges. 

More than two-thirds the work has now been completed. 
| There are now only two of the smaller girders left for 
| removal. The engineer is only waiting for suitable tides 
| before he can remove the two central piers. The work 
| of taking away the central dolnhin is being carried on, and 
| soon the piles will be drawn. 1t is interesting in connection 
| with the woodwork to note that wherever mud from the 
| roadway has passed through the gutters on to the woodwork 
| and caked there, that ‘ rotting’’ has set in, and in one 
instance, in the case of one of the larger piles in the centre 
| dolphin, the ‘‘ rotting ’’ has occurred to a very considerable 
|extent. Another particularly noticeable feature was the 
| enormous amount of corrosion that had taken place on the 
| flanges of the small cantilevers which carried the footpath. 
| In one instance, at least, the thickness had been reduced 
| more than 50 per cent., and in many other instances corro- 
sion was very bad. All the steelwork obtained will be sold 
| aS scrap iron, as no. further use can be made of it. The wood 
| which the contractors will get is pitch pine, of the 
| very best quality. It is in excellent condition, and with 
| the exception of the few cases cited above. is as good as when 
| it was first putin. Mr. Traill speaks highly of the manner 
| in which the bridge was erected, and states that had it not 
| been built quite so substantially the work of demolition 
| would have progressed more rapidly. However, he feels 

confident that his firm will have completed its task at the 
| expiration of their contract time, unless difficulties of an 
unforeseen nature oceur. 
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The Evolution of Matter. By Dr. Gustave LE Bon, Member 
de l’Académie Royale de Belgique. Translated from the 
Third Edition, with an Introduction and Notes by 
F. Lecce. The Walter Scott Publishing Company, 
Limited, London and New York. 1907. 


Tuts is a remarkable book, to which it is impossible to 
do sufticient justice within the limits at our disposal. It 
is divided into two sections. The first comprises the 
expression of Dr. Le Bon’s theory, opinions, and deduc- 
tions from facts, the experimental evidence of which is 
set forth in the second section. The author repeats him- 
self in various places; but, on the whole, his style is very 
lucid, and his reasoning logical. Fortunately, it is quite 
possible to set what he has to say before our readers in 
a very small compass. For his arguments, his conten- 
tions, and an account of his experiments, which are in 
many ways original, instructive, and nearly always start- 
ling, we must refer them to the book itself. 

Dr. Le Bon holds that matter, instead of being ever- 
lasting, is capable of converting itself into energy with- 
out external aid, and that it is always doing this. 
He states, only to dismiss as no longer tenable, 
the normal old view that matter and energy might 
change their form, but remained wholly distinct, inde- 
structible, inconvertibie entities forever. We give here 
the headings of his first chapter, because they supply 
the key to the rest of the volume. They run as 
follows :— 

The Theory of Intra-atomic Energy and the Passing-away of 
Matter. (1) The New Ideas on the Dissociation of Matter— 
Matter not Indestructible—Radio-activity a Universal Property of 
Matter, Intra-atomic Energy—Generai Propositions. (2) Matter 
and Force—-Matter a Variety of Energy—All Phenomena Trans- 
formations of Equilibrium—Energy Consequence of Condensation 
of Nebulas. (3) Consequences of the Vanishing of Matter— 
Nothing Created, Everything Perishes—Destruction of Matter 
Very Slow—Indestructibility of Mass Must Go—Possibly Conser- 
vation of Energy also—Atoms Planetary Systems. 

The second chapter is devoted to the “ History of the 
Discovery of the Dissociation of Matter and of Intra-atomic 
Energy.” The author claims to have discovered years 
ago that all matter possesses Radio-activity. Not long 
since we reviewed M. Fourier d’Albe’s setting forth of 
the ion theory, and we pointed out that precise 
and complete and astounding as it was, it was 
not impossible that it might be superseded as time 
passed. If M. Le Bon is right, then all that Larmor, 
and Rutherford, and Kelvin, and Lodge, and half-a-dozen 
others have advanced may be wiped off the slate. 
Nothing remains but the amazing figures which are 
common to both theories. Thus, for example, take a 
copper one-centime piece, which weighs precisely one 
gramme. The coin contains energy enough to exert 
6,000,000,000 horse-power for one second. Its com- 
mercial value is equal to that of 2,830,000 kilos. of coal, 
which, at 24f. per ton, means 68,000f. How these and 
many like figures are arrived at we shall explain in a 
moment. In the first place, however, in fairness to our 
author, we must reproduce the following propositions, 
which he has deduced from his experimental research :— 

(1) Matter hitherto deemed indestructible vanishes slowly by 
the continuous dissociation of its component atoms. 

(2) The products of the dematerialisation of matter constitute 
substances placed by their properties between ponderable bodies 
and the imponderable ether—that is to say, between two worlds 
hitherto considered as widely separate. 

(3) Matter formerly regarded as inert, and only able to give 
back the energy originally supplied to it, is, on the other hand, a 
colossal reservoir of energy—intra-atomic energy—which it can 
expend without borrowing anything from without. 

(4) It is from the intra-atomic energy manifested during the 
dissociation of matter that most of the forces in the universe are 
derived—notably electricity and solar heat. 

(5) Foree and matter are two different forms of one and the 
same thing. Matter represents a stable form of intra-atomic 
energy ; heat, light, electricity, &c., represent instable forms of it. 

(6) By the dissociation of atoms—that is to say, by the de- 
materialisation of matter, the stable form of energy termed 
matter is simply changed into those unstable forms known by the 
name of electricity, heat, light, &c. 

(7) The law of evolution applicable to human beings is also 
applicable to simple bodies; chemical species are no more in- 
variable than are living species. 

To the demonstration of the truth of these propositions 
the book is devoted. 

The whole theory is based on the fact that so far as is 
known every form of matter is radiant. It continually 
gives off what the author calls an “ effluve,” a word for 
which Mr. Legge has been unable to find an English 
equivalent. “Effluvium’’ seems to connote the idea, 
though not quite accurately. Put into popular language, 
every substance is continually throwing off inconceivably 
minute particles of itself, moving with a velocity of the 
same order as that of light. Now, the dynamic energy of 
mass in motion varies as the square of the velocity, and 
is expressed quantitatively by the well-known equations 

2 
4 Mv’ or My = 
29 

It can be shown that a snipe shot moving at the 
velocity of light possesses energy enough to lift an ironclad 
out of the water. In this way the damage done by 
lightning may be explained, a minute portion of matter 
moving at the rate of a lightning flash, say, 190,000 miles 
a second, possessing quite energy enough to rend oaks 
and demolish buildings. Indeed, calculating in this way, 
Dr. Le Bon shows that the kinetic energy in a pin’s head 
equals 208,873,000,000 kilogramme-metres. The whole es- 
sence of the argument is based on the assumption that 
a particle of matter possessing mass is launched into 
space at or about the same velocity as light. Further- 
more, it appears that the differences between a, 8, and + 
rays and some others are not due to different wave 
lengths, but to different velocities. 

It is only necessary to read a few pages of the volume 
to perceive that we are face to face with the usual diffi- 
culty presented by all treatises of this kind, namely, the 
lack of generally acceptable definitions. Everything turns 





on the meaning to be applied to “ matter” and “ energy,” 
and‘ mass.” Far onin the book Dr. Le Bon advances the 
proposition that its mass increases with the velocity of a 
radiant particle. Now, according to all received defini- 
tions, mass is the equivalent of inertia, or capacity for re- 
ceiving motion, and may be expressed in terms of 
weight. The meaning of Dr. Le Bon’s proposition is, 
therefore, that a bullet leaving the muzzle of a rifle 
weighs a great deal more than it does when lying in the 
barrel before the trigger was pulled. We have seen that 
the particle emitted from a radiant surface must have 
mass or it cannot have energy. Therefore, to all intents 
and purposes, the only possible concept is that we are 
dealing with a particle of matter. But, according to 
Dr. Le Bon, the matter disappears, leaving the energy. 
The analogy is obvious between the Cheshire cat and the 
grin; the cat disappeared and the grin remained. ‘rhe 
difficulty of forming any concept of this kind is insuperable. 
Finally, the particle of matter is absorbed into the ether. 
The ion theory is quite easy of comprehension compared 
to this, for there we have matter still existent, although 
in the last stage of subdivision. Here all that is thinkable 
goes. No doubt Dr. Le Bon has seen this difficulty, and he 
brings in a new condition, a something which is not the 
ether, and is not matter, but an entity between the two. 
Unfortunately he gives no expianation of the meaning he 
attaches to the words “matter” and “ether.” As his 
proposition stands, we have every substance continually 
dissipating into space minute grains of itself with enormous 
velocities. These grains are matter because they have 
mass, but by their short flight into space they lose one of 
the two characteristics on which they depend for their 
energy. We may mention here a paper which has boen 
quite recently published in the United States on the evapo- 
ration of solid metals and theircompounds. Experiments 
go to show that the effects produced are due to radia- 
tion, and these radiations are apparently subject to the 
law of gravitation, for when a metal plate is placed hori- 
zontally between two photographic plates the effect is 
confined almost wholly to the lower one of the latter. If 
the three plates are placed vertically in a centrifugal 
apparatus, the photographic plate which is farther from 
the axis than the metal plate, is more strongly affected 
than the other. This goes to prove that the thing 
radiated, call it what we will, is not only ponderable 
before it leaves the main body, but afterwards while it is 
in flight. 

So far, then, we cannot see that any change of matter 
into energy has taken place; or, to put it another way, 
that matter can be identified with energy. All our 
author's arithmetic postulates the existence of mass. 
Yet he tells us that the indestructibility of mass must 
go. Take it away, and his arithmetic must also go, 
for M vanishes from his equations. The soundness 
of Dr. Le Bon’s theory—or shall we say its convincing 
power—depends entirely on what he means. In other 
words, on his definitions. All the attempts which are 
made to solve the riddell of Nature fail to attain per- 
manency because the mind is incapable of forming 
adequate concepts, or attaching universally received 
meanings tothe words used. We are not certain that 
we think of matter as Dr. Le Bon thinks of it. We are 
not certain that he completely identifies the concept of 
it formed by other physicists. This is the weakness of his 
book. 


Leaving all this on one side, we cannot speak too highly 
of the skill, industry, and genius with which he has pushed 
his inquiries into nearly unknown regions. Scientifically, 
it is a question of no particular moment whether matter 
does or does not disappear. But the experiments taken 
alone which he has made, the facts which he has accumu- 
lated, suffice without the aid of any deduction to place him 
in the very first flight of scientific inquirers. We have not 
attempted to give any idea of the nature of his experi- 
ments. We are not surprised to hear that over 12,000 
copies of this book had been sold in France up to June, 
1905. That his doctrine is original is now all but 
universally admitted. No one is prepared to gainsay the 
proposition which he was the first to advance, that every 
known substance is in greater or lesser degree radiant. 
Radium is probably, for example, 1000 times more energetic 
than thorium. All this has nothing todo with the trans- 
mutation of matter into energy. Dr. Le Bon must not 
be surprised if there are still those who will fail to find 
his experiments conclusive on this point. 

Finally, in some important respects, he has advanced 
our knowlege not a whit. Noone knows why radiant 
matter flies with an enormous velocity from the radiating 
substance. We are not a bit nearer to understanding 
what “attraction” is or how itcomes to be exerted. We are 
told that a particle of matter carries a charge of electri- 
city, but we do not know what electricity is, or what a 
“charge” is. On the other hand, his book deserves the 
particular attention of chemists, because of the sugges- 
tions which it contains. There is every reason to believe 
that the whole edifice of chemistry, organic and inorganic, 
which has been so carefully built up with atoms as the 
building material, will have ere long to be pulled down 
and reconstructed. In this connection we would direct 
special attention to the fine chapter on the variability of 
chemical species. The discoveries made by the author 
cannot fail to be far-reaching in their effects. Thus, to 
cite one, if aluminium or magnesium are placed in dis- 
tilled water which has served to wash out an empty flask 
which previously contained mercury, no apparent trace 
being left behind, it becomes possible so to modify their 
characteristics that, if classified according to their new 
properties, their place in the list of elements would have 
to be altered. These metals, which are generally 
without any action on water, decompose it violently. 
The aluminium in air, after being dipped in the water, 
becomes deeply oxidised instantaneously. Again, dia- 
stase, which converts starch into sugar, loses its power 
if stripped of all impurities, especially manganese. Gas 
mantles dipped in oxide of thorium are not luminous. 
But if to the thorjum is added one per cent, of oxide of 





cerium, we obtain luminosity at once. But the addition 
of less or more diminishes the light. 

We cannot conclude without a word of praise for the 
manner in which Mr. Legge (Royal Institution) has trans. 
lated this remarkable book. He has done his work 
thoroughly well. We have detected a few misprints, such 
as “kilogramme” for “ kilometre,”” which may be cor. 
rected in succeeding editions. The “process ” blocks 
used for illustrations are not very good, but they answer 
their purpose. 


Notes on Construction in Mild Steel. With Illustrations 
from Working Drawings, Diagrams, and Tables. By 
Henry Fipter, M. Inst C.E. London: Longmans, Green 
and Co., 39, Paternoster-row. 1907. 

Tue first chapter of this work treats of the subject of 

mild steel, its physical and chemical qualities. The 

subtle influence of different constituents, such as carbon, 

silicon, sulphur, copper, arsenic, and numerous other 
alien ingredients, often in very minute quantities, upon 
the original material, is fully and clearly demonstrated, 
and the relationship between the constitution of the ulti- 
mate alloy and its resistance to tension established by 
the results of physizal tests. When dealing with the 
processes employed for the production of mild steel, for- 
mule are given for deducing in terms of their principal 
chemical ingredients, the final tensile strength in tons 
per square inch of acid and basic open-hearth steel. 
After a fair comparative statement of the relative merits 
of these methods of production, into which it is not neces- 
sary to enter, the author remarks that “ it may, however, 
be generally admitted that for uniformity of quality, and 
general excellence of material for all purposes where 
great reliability is essential, the product of the open- 
hearth, either acid or basic, stands pre-eminent.” It is 
in support of this view that the series of tests to which 
reference has been already made is appénded. The tests are 
samples of a large quantity of mild steel employed in such 
ordinary structural work as is represened and described 
in the present volume. They cover a large range of all 
the best known sections, and may be considered to repre- 
sent the usual open-hearth practice in this country. 
While it is conceded that the results to be obtained from 
microscopic investigation promise well in the future to 
be of high scientific value, yet that method is evidently 
regarded as de trop, and the more ordinary process of 
mechanical testing and chemical analysis recognised as 
sufficient “ for the everyday requirements of the designer 
of structural steelwork.” It may be observed, on the 
other hand, that even when the chemical composition 
are the same, the properties may be very different, 
owing to alteration in the state of combination of the 
constituents, or to a change in the texture of the alloy. 

It has therefore been found that, to obtain accurate infor- 

mation of the character of an alloy, the method of micro- 

scropic examination is of the greatest importance. 

The section relating to cast steel, a material which has 
of late years come into prominent use in a variety of 
forms, together with the results of numerous tests to ascer- 
tain the tensile, bending, and transverse strength of cast 
steel bars, deserves careful reading. It must be borne in 
mind that although this material is extensively employed 
in machinery, engine work, gearing, and in large and 
complicated castings, often of many tons weight, in the 
construction of ships, yet it is to some extent still on its 
trial. It is true it possesses four times the direct tensile 
resistance of cast iron, and a range of elasticity to which 
the other metal offers no parallel, but its present price is 
too high to enable it to compete with its rival in ordinary 
construction. Its other shortcomings, which certainly 
detract from the value of increased strength and elasticity, 
are its want of external finish, and—a far more serious 
defect—the almost invariable presence of gas-holes, or, 
as would be termed in iron castings, air or blow-holes, 
which are not revealed until after machining, and possibly 


not even then. Again, so far little is known respecting. 


its resistance in the form of long columns, or in that of 
the compressive members of girders. None of these dis- 
advantages are necessarily insuperable, and will doubtless 
yield to future experience and improvement in the art 
of steelfounding. 

Chapter II. contains a short record of ordinary rolled 
sections in steel, and tabular statements of their principal 
mechanical elements, with general remarks on their uses 
and combinations. In connection with this part of the 
“ Notes,” the student should consult the “ British Stan- 
dard Sections,” compiled under the direction of the En- 
gineering Standards Committee in 1904, and also the 
work entitled “ Properties of British Standard Sections.” 
One of the typical examples of the application of riveted 
girder work to bridge construction consists of a plate 
girder structure, 60ft. in span, supported on cast iron 
cylinders. They were cast in lengths of 6ft. in one com- 
plete ring without vertical joints. It is observed that 
this method of construction can be easily carried out up 
to about 10ft. in diameter. It is more than thirty years 
ago since the lower cylinders of the Albert Suspension 
Bridge across the Thames, 21ft. in diameter, were cast in 
one complete ring. It is not so much the casting opera- 
tion as the transport of large rings in one piece which 
presents the chief difficulty. The Albert Bridge cylinders 
were cast on the Surrey shore, close to the river, so that 
the question of transport was a negligible quantity. 

Another specimen selected is that of a series of ordi- 
nary lattice girders 53ft. in span, resting upon columns, 
and loaded with a number of roof principals. The 
girders, although not of a type suitable for large spans 
and heavy rolling loads, belong to a simple, cheap lattice 
class, with isosceles bracing, short panels, and a central 
intersection of the web, built up of angle struts and 
flat ties. The rivets, Zin. diameter, appear a little large 
for some of the members jin. in thickness. It may be 
remarked that it is scarcely necessary, at the present day, 
to give reasons to explain why “a simple flat bar is not 
frequently used as a compression member.” That it was 
so employed in the webs of “ multiple lattice girders,” 
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in the original designs of the Warren cast iron 


oh but too well chronicled by the failures that 
. the result of its use. Multiple lattice girders have, 


in a proper constructive sense, been out of date for the 
last forty years, and cast iron girders, except in the 
arched form, are under the ban of the Board of Trade 
‘ailway purposes. 

lS eeoling ce chapter on “Practical Design of 
Columns and Struts,” are over thirty designs, including 
the American Phoenix pattern. It is not possible to 
institute any general satisfactory comparison between 
the sections, as no one can be regarded, without taking 
into account its surroundings, and the particular 
duty it has to fulfil, The points to be kept in 
mind, in making choice of an example, are that 
the amount of riveting should be a minimum, that 
the details of the auxiliary fittings connected with the 
column, should afford cng and ready means for the 
attachment of shafting, brackets, travellers, roof and 
floor beams, and other standing work, and that the sur- 
faces, internal as well as external, should be readily 
accessible to the paint and the wire brush. In the 
building up of roof principals, two general methods of 
connecting the different members of the framework are 
advocated. The union of those composing the open web 
of the truss with the main rafters and lower tie is 
eflected by direct connection in the one system—Figs. 
971-279—that is, the ends of the bracing bars cross each 
other upon opposite sides of the vertical limbs of the tee 
steel rafters and ties, and the rivets pass through two 
and three respectively of the members common to the 
whole attachment. In the other system—Figs. 280-287 
__similar members abut, or, apparently abut, against the 
rafters and tie, and are held all in the same _ vertical 
plane by double gusset plates or wrappers. The first 
system is much the neater in appearance, and requires 
less material and workmanship. With few exceptions 
gusset plates are unsymmetrical in shape, inelegant in 
appearance, and when employed on a large scale become 
absolutely unsightly. 

The contents of Chapter VI. are devoted to that 
branch of construction in steel comprised in the general 
title of marine engineering. It is not concerned with the 
building of ships or shipping, but includes all structures 
erected in the water, and those necessary to the require- 
ments of navigation and commerce, together with 
caissons, lock gates, penstocks, and other accessories too 
numerous to be here catalogued. Piers and wharves 
are classed under two heads, those in which the jetty or 
wharf is backed up by a solid structure landward, and 
those in which no such supports exist. One of the most 
important accessories is the contrivance adopted for 
closing the entrances to graving or dry docks, and ren- 
dering them practically water-tight. This double object 
may be effected by one or other of two methods, either 
by gates, or by sliding, floating, or other form of movable 
caissons. In some instances in which the docks them- 
selves and the loads to be transported over them are on 
a comparatively small scale, a pair of dock gates of 
simple design will suffice also fora bridge. But in others, 
where the passage of the heaviest rolling loads, including 
boilers, large portions of machinery, and artillery has to 
be provided for, an expensive swing bridge, if that mode 
of transit be adopted, becomes necessary, in addition to 
the gates. Under these conditions the caisson, sliding or 
floating, offers the best solution of the problem. It com- 
bines within itself the capacities of both bridge and gates. 
It can be made of strength sufficient to carry tae heaviest 
rolling loads, and stanch enough completely to seal the 
entrance to the dock against the maximum water pressure. 
In respect of stanchness, practical experience of many 
years has proved that the caisson is superior to the 
majority of the best-constructed gates. 

The author remarks in the treatise under notice that 
between the calculated stress sheet or the graphic diagram 
and a finished working drawing in the true constructive 
sense, there is frequently found a serious gap. It has 
been his endeavour to bridge this want of continuity, and 
in his attempt he is very likely to succeed. For this pur- 
pose he has arranged the contents of the volume for the 
use of junior draughtsmen in the architectural and 
engineering professions. Upon sound riveted connections 
depend the strength and durability of all compound or 
built-up metallic structures. It is true that practical 
excellence and accuracy in the designing of the details of 
efficient and economic riveted and other connections 
cannot be acquired from books alone; but the observation 
and study of well selected examples of steel construction 
will greatly aid the draughtsman in the acquisition of such 
knowledge. Such assistance he will find in the examples 
of the present volume, which are chosen from works 
— constructed and illustrated on a very liberal 
scale, 


Drainage Problems of the East. By C.C. James. Bombay: 

a Times of India Office, and at 121, Fleet-street, E.C. 

906, 

Iv our issue of April 17th, 1903, we published a review of 
a book entitled “ Oriental Drainage ” by the same author. 
The present work professes to be a revised and enlarged 
edition of this book, but although there is much in it 
which appeared in the first publication, there is so much 
additional information and so many extra illustrations 
that, practically speaking, an entirely new book has been 
produced. It will be remembered that Mr. James was 
for many years the chief engineer to the Bombay Muni- 
cipality, and while there he had to fac’ every variety of 
problem likely to be met with in ar - Eastern country. 
His sphere of labours has now been _ ausferred to Cairo, 
Where his Bombay experience should prove invaluable. 
His transference will undoubtedly prove a great loss to 
Bombay. 

The conditions met with in an Eastern city, densely 
crowded with a population made up of varied races with 
different creeds and dissimilar customs, are entirely 
different to those experienced by engineers in this country. 


Further than this there are the questions of climate and 
temperature, and of the ignorance, superstition, and 
ingrained distrust of European methods which are so 
characteristic of the majority of Orientals. The following, 
says Mr. James, is not an unfair description of many a 
mofussil town in India :—* A confined area, teeming with 
a dense population, the houses huddled together along 
narrow alley ways, rather than streets ; with few latrines 
and with very little attempt at sweeping, the refuse being 
generally taken no further than the nearest open space, 
and the sewage finding its way to a convenient tank or 
soaking into the ground.” “In such circumstances,” 
adds Mr. James, “ the problem of a complete and satis- 
factory drainage scheme is by no means easy to solve.” 
Yet he has made a very excellent attempt to do so. 

The present work consists of two volumes, the second 
of which is composed entirely of engravings referred to 
in Volume I. To these we shall refer later on. Volume 
I. commences with an article on “ Drainage Systems.” 
Until comparatively recent years, open drains at the 
sides of streets, that depended on the monsoon rains for 
their annual cleansing, constituted the only drainage 
system existing in many important Indian towns and 
cities, and no serious attempt had ever been made to 
deal effectively with the drainage of such areas until the 
Municipal Acts created local authorities and gave them 
full powers to deal with the sanitation of their respective 
towns, and to compel the people themselves to adopt such 
sanitary measures as might be considered necessary for 
the general welfare of the inhabitants. It is, however, 
only of late years—owing chiefly to the ravages of enteric, 
plague, and other diseases in some of the largest urban 
areas—that these local authorities have realised their 
responsibilities in the matter, and the larger cities and 
towns are now provided, or are about to be provided, with 
some modern arrangement for the disposal of their 
sewage. 

Mr. James deals in his book with every known means 
of sewage removal, including hand removal, gravitation, 
pumping, the pneumatic, the hydraulic, the Liernur, and 
electric systems. Then he discusses sewers and their 
construction, working, and cleansing. The next chapter 
is devoted to public conveniences, with special reference 
to Asiatic and tropical climates. 

House connections then receive attention. The general 
principles of construction of these nearly always require 
for Eastern cities considerable modifications over those 
adopted in Europe. Large houses abound, in which it is 
not unusual to find as many as twenty rooms on each 
floor, each room occupied by a different tenant or tenants, 
and each furnished with a nahani or washing place, 
known in some localities as a mori. In the bazaars and 
other thickly populated parts, these houses are often 
separated only by narrow passages or gullies, which are 
provided both for drainage purposes and as a means of 
access to the privies, while the streets are generally 
narrow and badly paved. Refuse and rubbish are 
generally, to save trouble, thrown out of the nearest 
window, and the consequence of this practice, combined 
with the fact that the washing place, which is provided in 
nearly every room, is by no means always confined to the 
purpose for which it is intended, is that the gullies 
between the houses soon get into a filthy condition, and 
a large staff of scavengers has to be maintained to clean 
and flush them. Exactly how best to deal with these 
gullies, and with the house connections leading into them, 
is gone into very fully with the aid of drawings. 

Sewage disposal is next treated of, and its chapter, 
which runs to something like fifty pages of text, is one of 
the most important in the book. Mr. James, evidently, 
is not an advocate of one system alone. On the con- 
trary, he says that the question of what is the best 
method to adopt in any particular case is always 
most difficult to decide, and should therefore “ invariably 
be given the most deliberate and painstaking considera- 
tion.” The dry earth system, though the earliest method 
adopted, and even now the most usual, is, says Mr. 
James, doomed, and needs no further comment. He 
deprecates, under any circumstances, the discharge of 
untreated sewage into rivers, though the degree of purifi- 
cation to be obtained may be varied with the relative 
bulk of sewage and river water. Sea outfalls, land irri- 
gation and filtration, precipitation, the use of electro- 
lysed sea water, and the biological treatment of sewage, 
all receive attention, and the author then goes on to 
discuss the experiments made by himself at the Matunga 
Leper Hospital at Bombay. These experiments have 
now become historical, and as we have dealt with them 
before, we need not now discuss them at length. A 
careful study of them will, however, prove of great value 
to those interested in sewage disposal in tropical climates. 
There is one statement, however, to which we think excep- 
tion may be taken. It is that “a satisfactory depth for an 
aérobic filter is 7ft. Ifthatdepth can be attained, success 
is assured.” Now it is quite possible that a very much less 
depth than this may prove efficient. We understand that in 
some instances 3ft. is ample, and any money spent on 
making filters of greater depth than this would be thrown 
away in such cases. It is, to our mind, just as much a 
mistake to say that a filter shall be of any fixed depth as 
to say that one system of treatment will be suitable for 
all kinds of sewage. 

A particularly interesting chapter is that devoted to 
tank gas. In Mr. dames’s opinion there is a great future 
for tank gas in the East. The tank gas at the Matunga 
hospital is utilised in three ways: (1) To actuate a gas 
engine, (2) to light the compound and buildings, and (3) 
for cooking. The gas-engine works a 3in. centrifugal 
pump fixed in a brick chamber 6ft. deep. The pump lifts 
the effluents from a liquefying tank to a tank fixed 
some 10ft. above ground. The engine is 4 horse- 
power nominal and can develop three indicated horse-power 
with a consumption of 22 cubic feet of coal gas per 1 
horse-power per hour. The number of cubic feet of tank gas 
used per hour is about 130, but the work done by the 
engine under these circumstances is not specified. For 
lighting, mantles and slightly modified burners are used. 





About 300 cubic feet of gas are used morning and even- 
ing for the heating of eight stoves for cooking purposes. 
It may be mentioned that the population of the hospital 
is 430, and that the amount of sewage treated is about 
30 gallons per head. At Exeter, with an average tem- 
perature of 55 deg. Fah., 1 cubic foot of gas per head per 
day is obtained. In the case of a town with an average 
temperature, such as that of Bombay, Mr. James is of 
opinion that it would be quite safe to calculate upon an 
average volume of from 3 to 4 cubic feet per day per head 
throughout the whole of the twelve months. 

A chapter on surface water and subsoil drainage com- 
pletes Part I. of this volume. Part II. is devoted to the 
description of Bombay and other Eastern cities. Vol. II. 
consists entirely of an elaborate series of seventy-seven 
plans and drawings of works actually carried out in various 
places in the East, and, as they abound in detail, they 
should be found extremely useful. In fact, the whole 
work can be confidently recommended to all who are 
now engaged upon, or will shortly have to undertake 
sanitary engineering work in hot climates. 


SHORT NOTICES. 


Analyses of British Coals and Coke. Compiled by Allan 
Greenwell, F.G.S., Assoc. M. Inst.C.E., and J. V. Elsden, 
F.G.S.,B.8c. (Lond.). London: The Chichester Press, 30 and 
31, Furnival-street, Holborn, E.C. Price 5s. net.—This 
volume is a valuable compendium of analyses of British coals 
and coke derived from a great number of original authorities, 
and amounting to about 700 in all. They are classified by 
counties, and, as a rule, give the approximate composition, 
as is now customary in industrial analyses; but wherever 
possible the ultimate analyses are given in addition. For 
the gas coals the gas-making dates are given in full. Ina 
second part the subject of coke is similarly treated. When- 
ever it can be ascertained the date of the analysis is given, 
in addition to the authority. In an introduction on the 
classification of coals and the interpretation of analyses by 
Mr. C. A. Scyler, a new method of classification, or, rather, 
of new chemical terms, is proposed, which does not seem 
likely to be of value for practical purposes. This is certainly 
a weak point in an excellent and useful book, which must 
have involved a great amount of labour on the part of the 
authors. 

The Electrical Trades Directory and Handbook for 1907. 
London: The Electrician Publishing Company, Limited, 
Salisbury-court, Fleet-street, E.C. Price 15s. net.—This 
directory is one of the most useful books of reference 
published. The 1907 edition has been brought up to date, 
and much new matter has been added. Included in this 
edition are notes of the year’s progress in electric traction, 
electric power, the application of electric driving to industrial 
works, submarine and overland telegraphy, and a complete 
record of wireless telegraphic progress in 1906 both at home 
and abroad. These are only a very few of the new additions, 
but we have not space to mention more. The general style 
of the directory is now well known, and needs no com- 
ment here. We will, however, refer to the well-arranged 
index and classification of the subject matter, both of which 
reduce laborious work-when a search for something is being 
made. 

An Introduction to Excentric Spiral Turning; or New 
Uses for Old Chucks. By H. C. Robinson. London: 
E. and F. N. Spon, Limited, 57, Haymarket. Price 4s. 6d. 
—In this small book the author shows that it is possible to 
find new uses for old chucks. He states in his introduction 
that with fixed rules to work to, and the enormous amount 
of work already turned out, the morea turner studies what 
has been done the less chance he sees of finding a new 
pattern or improving an old one. And so in the chapters 
which follow, he gives some examples of spiral turning and 
explains how the turner can work out designs of his own. 
The designs he has reproduced are extremely clever and 
worthy of study. The book can hardly be called of great 
practical value. It is intended more for those who take an 
interest in turning, and whohave the time and inclination to 
spend upon intricate work of this class. 


Sell’s Directory of Registered Telegraphic Addresses, 1907. 
By Henry Sell. London: 166, Fleet-street, E.C. Price, 
subscribers, 18s.; non-subscribers, 21s.—Year by year Sell’s 
Directory of Telegraphic Addresses increases in size and 
usefulness, and it now contains no less than 70,000 names of 
the largest firms in this country. They are arranged 
alphabetically, and also under their trades. The telegraphic 
addresses and telephone numbers of the firms are also given. 
The directory is complete up to the end of last year, and con- 
tains every new telegraphic address or alteration registered at 
the Post-office up to the end of December. It is difficult to 
summarise in afew words all the information that is given in 
the closely printed 2200 pages, and, indeed, the directory is 
too well known to require it. 

The Municipal Year-book of the United Kingdom for 1907. 
By Robert Donald. London: Offices of the Municipal 
Journal, Edward Lloyd, Limited, Salisbury-square. Price 
3s. 6d. net.—The 1907 edition of the Municipal Year-book is 
characterised by the addition of two new sections, one of 
which contains statistics with respect to allotments, and the 
other information withregard to the progress of self-propelled 
vehicles in municipal service. A general review is given of 
the work of each local authority, in alphabetical order, under 
the name of the city, town, or district, and where possible, 
the statistical and other information is arranged in a series 
of sections in tabular form. This book is well known, and 
we need not, therefore, say much about its contents. All the 
information, data, statistics, &c., contained herein have been 
carefully revised and brought up to date, making the book a 
valuable work of reference. 

The Fleet Annual and Naval Year-book, 1907. Compiled 
by Lionel Yexley. London: The Westminster Press, 4114, 
Harrow-road, W. Price 1s. net; cloth bound, 2s. 6d. net.— 
There are some excellent articles on naval topics in this year- 
book. Among those articles which will appeal to our readers 
most is one on speed and its attainment. Itis of considerable 
interest, but the subject is not treated in a very scientific 
manner. There is an account, under the heading of ‘‘ Naval 
Gunnery,”’ of the year’s progress in this direction, with full 
returns of the gunlayers’ and battle practice tests. A full list, 
with all particulars of the navies of the world, is given 
in Part Il. The remaining articles are also interesting, but 
do not appeal to such a large extent to the engineer as those 





we have cited, 
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WHAT IS A TIDAL RIVER? 


THE question whether a river is “ tidal” or not is one 
of considerable interest. If a river be tidal the bed and 
foreshore up to high-water is vested in the Crown; the 
Board of Trade have control over all piers and jetties or 
other works erected below the line of high water, and 
the fishing is open to the public. On the other hand, if 
it be not tidal the ownership of the soil, fishery, and water 
rights, is vested in the riparian owners. 

The meaning to be given to the word tidal, so far as 
this relates to the ebb and flow on the sea shore, was 
settled by the decision given in the case “Attorney 
General v. Chambers,” when it was held that the sea- 
shore landward, is, in the absence of particular usage, 
prima facie limited by the line of the mediwm high tides 
between the spring and the neap tide. Decisions since 
given in the numerous actions relating to fisheries and 
navigation works on the shores of tidal rivers have been 
determined by this decision. By a subsequent decision 
in an action R. v. Smith, it was determined that the word 
tidal was not confined to salt water, but includes the fresh 
water pounded back; also in the action Murphy v. 

tyan it was held that even if the river is navigable above 
the flux and reflux of the tide, the soil and fishery is 
vested in the riparian owners. 

The definition given to the word “ Tidal-river” in the 
Railway Clauses Act, 1883, is, that any part of a river 
within the flow and ebb of the tide at ordinary spring 
tides, and to “ tidal lands,” such part of the bed, shore, 
or banks of a tidal water as are covered and uncovered 
by the flow and ebb of the tide at ordinary spring tides. 

In 1892 an action was tried in the Court of Chancery 
before Mr. Justice Romer to settle whether Hickling 

3road, in Norfolk, was tidal, and, if so, open to the 
public, or, non-tidal, giving the owner a control over it. 
A large quantity of evidence was called, detailing results 
of observations that had been made, which showed that 
although there was at times an ebb and flow, and rise and 
fail of the water to the extent of a few inches, yet that 
this had no coincidence with the tidal flow up the river 
Bure from the sea at Yarmouth, which could not be 
traced as reaching nearer than about a mile from the 
3road. Also that the level of the water was affected by 
several] mills used for drainage purposes, pumping the water 
off the land into the Broad, and which only work occa- 
sionally. The decision was that: Although there was a 
rise and fall, it happened at irregular intervals, and could 
be accounted for by wind blowing across the Broad and 


| other causes, and that the saltness of the water which had | tides at Hull to as much as 3ft. This rise of the tides 
| been shown by the analysis produced was due to springs. was shown to be coincident with and consequent on the 
| The Broad was, therefore, not tidal. tide in the Humber. It occurred regularly after the 
| A question of some interest to Sanitary Authorities of | Hull tide, and was greatest when the tides rose their 
| towns bordering on rivers recently came on appeal before | greatest heights at springs and least when they were 
| the Court of Quarter Sessions for the West Riding of | neaps; and an exceptionally high tide in the Humber 
| Yorkshire as to what constitutes a tidal river. | due to northerly gales was followed by the highest tide 
The town of Tadcaster, which has a population of about | recorded at Tadcaster. ; 
2000 inhabitants, is situated on the river Wharfe, and an} With regard to the ebb and flow, this was less 


outfall sewer has recently been constructed, which dis- | pronounced than the rise and fall. The rising of the tide 
| lasts about two hours, there is then a slack period, at 


the termination of which the downward current begins. 
The inclination of the surface of the water on the ebb at 
low water under normal conditions is at the rate of one 
| foot per mile. Before an upward current can be set up 
| this inclination must be overcome. It was shown, how- 
| ever, that after the tide had been rising for a certain 
| time, floats placed in the stream, and which had been 
| going downwards, reversed their course, floated past the 
| sewage outfall and went upstream. After remaining a 
certain time they began to go down again. Also a boat 
| moored in the river, which on the ebb hung down stream, 
| turned round with the flood tide andthen hung up stream. 
The floats used consisted both of surface floats and 


| charges into this river about a mile below the town. 
The effluent sewage, after being treated with chemicals, 
passes through settling tanks into the river. When, how- 
ever, the river is in flood the treatment is suspended, and 
the crude sewage, after rough filtration, is discharged 
directly into the river. The Wharfe is a small river 
draining about 359 square miles, and empties into the 
Ouse at Cawood, which, after joining the Trent, continues 
to the sea as the Humber. At the sewage outfall the 
river is about 7O0ft. wide and from 4ft. to 6ft. deep. 
After heavy rain it is subject to freshets, and rises 10ft. 
or 15ft., and in extreme floods 20ft. About 1} miles 
above the sewage outfall a weir runs across the river for 


the purpose of holding up water for the working of | é ts 
turbines used to drive the machinery for generating | logs of wood weighted so as to be submerged within a 
electric light. The discharge from the sewage outfall is | few inches of the top. : 

about 200,000 gallons a day, and the flow of the river} The observations made on behalf of the Rivers Board 
in normal conditions is about 222 millions of gallons, and | were taken partly at the sewage outfall and partly = 


in floods 1384 millions of gallons. 
The West Riding Rivers Board, under the powers given 
them by an Act of Parliament obtained in 1894, had 


| Ulleskelf, which is two miles lower down the river. 
| far as the rise and fall went they agreed with those taken 
by the Council. The observations for the ebb and flow 


taken proceedings before the justices against the District | were taken with oranges, a great number of which were 
Council for allowing their liquid sewage matter to flow | thrown into the river; these went up the river when the 
into the river, and obtained a conviction. From this the | tide was rising and down when it was falling. It was 
Council appealed, the question for decision being as to | contended that when the oranges went up it was due to 
whether the Wharfe was a “tidal river,” in which case | the action of the wind blowing up the stream, but it was 
the Rivers Board had no jurisdiction. | elicited thatthey also returned down stream as the tide 
Both the. Urban Council and the Rivers Board had a | fell and against the same wind. With regard to the 
large number of observations made of the rise and fall, | variation in the height, this was ascribed to an alteration 
and ebb and flow of the water. The tide coming up the | in the working of the culverts at the weir; but no 
Humber and the Ouse enters the Wharfe at Cawood, | explanation appears to have been given why the open- 
which is 68 miles above the mouth of the Humber, and | ing of the sluices for working the culverts should take 
48 miles above Hull, the sewage works being situated | place regularly about an hour later each day; and it 
about 7 miles above Cawood. The tide from the Humber | was elicited in cross-examination of the witnesses that 
reaches the part of the river in dispute from four to six | if the water was not passing through the sluices it went 
hours later than at Hull, being earlier at spring tides than | over the weir. : f 
at neaps. The evidence produced on behalf of the Tad-| After hearing the evidence, which extended over the 
caster Council showed that at the sewage outfall there | greater part of two days, the Court decided that the 
was an average rise of 18in. at spring tides, 6in. at | Wharfe was a tidal river, and the appeal was allowed with 


medium tides, and 2in. at neap tides, reaching in high | costs. 
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CLYDE TRUSTEES’ NEW DOCK. 





Iv recording in the columns of Tue Enoineer the | with, both landward and railway access to the dock is 
je Trustees’ annual inspections of the new works on | being well provided for. 
__see THE ENGINEER, September 12th, 1902, page 263; | between which and the river the dock and its ample 
th, 1903, page 289; and September 8th, 1905, | siding arealie, access is had to the west end, the middle, 
{4 particulars have already been given of the Clyde- | and the east end of the dock. These accesses connect 
jock, opened yesterday by the Prince and Princess of | with a private road, 40ft. in width, formed on the dock 


Clye 
hand 
September 18 
page 2 
bank ¢ 


Wales, and named the Rothesay Dock. Without recapitu- 
lating the information in this way given, it may be of ser- 
vice here to deal concisely with the inception and the carry- 
ing ou 
dalled description. The dock had its origin in the 
desire, in 1898, of the Clyde Navigation Trustees to possess 
a well-appointed dock for dealing with minerals, as the 
Trustees saw that it would be impossible to carry out, 
within the limits of the harbour, such a scheme as they 
considered necessary. 1 L 

of the river were examined, and after careful consideration 
the site at Clydebank was decided on. The ground is 
pounded on the north by the Lanarkshire and Dumbarton- 


shire Railway, on the east by Green-road, Yoker, and on | Green-road, and the Caledonian Company followed suit 


the west by the remaining portion of the branch canal 
which formerly connected the Forth and Clyde Canal 
with the river Clyde. The total Jand secured amounted 


to about 75 acres, the central portion of which consists of | Dumbarton-road. The portion of the North-British 


the site of the shipyard, which was, until about two years 
ago, occupied by Napier and Miller, Limited, whose works 


are now transferred to Old Kilpatrick, four miles further | have equal access to all parts of the dock. To ensure 


down the Clyde. 

The dock has an entrance 200ft. in width, leading into 
an outer basin about 600ft. square, from which runs east- 
ward an inner basin of an average length of 1735ft., and 


t of the dock scheme, before entering upon a more | 


Several sites along the north bank | 


| and afford good service to the dock, each company on its 


in width tapering from 302ft. at the west end to 230ft. at | 


In addition, there is a riverside quay east- 
The water area, exclusive of the 
The available quayage inside the 


the east end. 
ward of the entrance. 
entrance, is 19} acres. 


and concrete, the whole being faced with blue brick work, | 
and surmounted by a cope of granite. 
As may be gathered from the general plan given here- 


From the Dumbarton-road, 


ground along the margin of the railway. The primary 
| use of the dock is for the export of coals and the import 
| of iron ore and other minerals. It will provide for a 
| combined trade of this nature of fully four millions of 
| tons per annum. Numerous lines of rails are being laid 
| in connection with the hoists and cranes, and the eastmost 
| 15 acres of ground will in time be covered by about seven 
miles of storage sidings. When completely equipped the 

| dock will possess about 18 miles of single line. 
The access to the dock by the main systems of rail- 
way is good. In 1904 the North British Company 
| obtained powers to construct a branch from their Yoker 
and Clydebank line to join the Clyde Trustees’ lines at 


by securing authority, in 1905, to form a branch from the 
Lanarkshire and Dumbartonshire Railway to a junction 
with the North British branch at a point northward of 


Railway branch from this point to the Green-road will be 
| used jointly by the two companies. Each company will 
abundant provision for the accommodation of wagons, 


own branch has provided extensive lines of sidings for 
| the storing and marshalling of wagons. 

It was originally intended to employ the hydraulic 
system of power for the cranes, hoists, and other appli- 
ances at the dock ; but electricity having come so much 
into use for such purposes, the Trustees experimented 
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THE ROTHESAY DOCK AT CLYDEBANK 


dock amounts to 1841 lineal yards, and the riverside quay 
has a length of 199 yards, making together 2040 yards. 
The inside quayage will provide sixteen berths for ship- 
ping. Only the wall at the east end of the dock remains 
to be founded, and this will be completed in the autumn. 


| ment will consist of four coal hoists—two of which are 


The dock will have a depth of 25ft. at low water and | 
36}ft. at high water of average spring tides. The outer | 


basin has been dredged out to full depth, as has also a por- 
tion of the inner basin. 

The construction of the quay walls of the dock present 
a novel feature. 
the ground consisted of muddy sand, highly charged with 
water, and monolith or caisson foundations were adopted 
to form the substructure of the walls. Fortunately, over 


The strata in the western portion of | 


| in close proximity to the two coal hoists already erected, 


a considerable portion of the ground to the eastward | 


boulder clay was within reach, and in some places rose 
to the surface of the ground. In this material the walls 
were constructed in open cutting. As to the manner of 
making and placing these monoliths and building the 
super-imposed walls, a brief description may be of inte- 
rest. The monoliths or caissons, at first formed of brick, 
but eventually of concrete blocks, were 30ft. long, 21ft. 
broad, and were sunk to a depth of 31ft. These mono- 
liths, as will be understood from one or two of the illustra- 
tions which appear on page 418, were built in situ on 
wooden shoes, set in a trench at a level of about 6ft. 


| 104ft. long by 603ft. wide ; a boiler-house, 104ft. long by 


| three generators, one generator for supplying power to 


below low water, and were sunk by means of excavating | 


grabs, working ina series of inside wells formed in the 


body of the caisson, until the bottom of the shoe was | 


54ft. below cope level. At first the shoes were wholly 
constructed of steel, but afterwards they were formed of 


pitch pine, the change being found much cheaper, while | to 460 volts. An exciter set, consisting of a high-speed 
When sinking was completed each | engine direct-coupled to an electric generator, is also 


equally efticient. 
monolith was filled up with concrete and sand. The 
monoliths were put down 4ft. apart, the joints between 


them being made with sheet piling and concrete. U pon | which is capable of evaporating 12,5001lb. of water per 
the substructure thus formed, as well as on the simpler | hour, the boilers being constructed for a working pressure 
foundation formed in the open cuttings, where there was | of 160 Ib. per square inch. The boilers have mechanical 
the superimposed walls were built of brick ' stokers, and a Green’s economiser has also been put in. 


boulder clay, 





| 
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with electrically operated cranes at Prince’s Dock, and 
instituted close inquiries where such plant was in use 
elsewhere, with the reSult that they ultimately decided to 
adopt electricity as the motive power. The main equip- 


already erected, and are shown in one of the views in the 
Supplement—also about thirty-six cranes and a number 
of transporters, together with the necessary capstans, 
turntables, and other auxiliary machinery. The power 
required for operating the whole of these items of equip- 
ment is—or will be—generated in a power house situated 
near the west end of the north quay of inner basin, and 


as shown in our Supplement. 
The generating station comprises an engine-hoase, 


49ft. wide; and a condensing plant house, 36}ft. long by 
273ft. wide. The chimney rises to a height of 150ft. The 
generating plant comprises two power sets, and one 
lighting set ; provision being also made for one additional 
set of each. The power sets consist of an engine and 


the general dock machinery, and two special generators 
for supplying current to the coal hoists. The engine of 
each generating set is arranged to develop 450 brake 
horse-power at its normal load. The general power gene- 
rator has an output of 250 kilowatts, and the coal hoist 
generators have each an output capacity up to about 
400 electrical horse-power. The lighting plant consists 
of one high-speed engine coupled direct to an electric 
generator having an output of 120 kilowatts at from 440 


installed. The steam required is provided by two water- 
tube boilers of the Babcock and Wilcox type, each of 





No mechanical appliances for handling the coal are at 
present provided, but provision is made for coal elevator, 
conveyor, and storage hoppers. There is, of course, a full 
installation of auxiliaries in the way of condensing plant, 
feed-pumps, feed-water heaters, oil separators, kc. 

The main switchboard—by Kelvin and Jas. White 
Limited—is placed on a raised platform in the generating 
station, and will ultimately consist of about twenty 
panels. The engine-house is provided with an overhead 
travelling crane capable of dealing with loads up to 
20 tons, and traversing the whole length of house. It 
was supplied by the Glasgow Crane and Hoist Company. 
Current from the generating plant is conveyed to the 
various outside machines and plant by feeder cables pass- 
ing from the main switchboard through the basement of 
the engine-house and along a subway extending round the 
dock, and constructed in the dock walls. 

The two coal hoists at present erected, and now ready 
for work, as seen in our Supplement, are situated and 
arranged to facilitate in every way rapid and convenient 
service of vessels. No.1 hoist is placed direct on the 
east quay of the outer basin, while No. 2 hoist is set on 
a pier 64ft. in length and projecting 40ft. out from the 
quay wall, so as to permitof the overlapping of vessels. 
Similar piers are provided for the two hoists still to be 
erected. Keeping in view the tendency of railway wagons 
to increase insize, the hoists are designed to handle a gross 
load of 32 tons,and to cope with the growing dimensions 
of vessels, the first hoist has a lift of 50ft. above the cope 
of the quay, and the second a Jift of 60ft. Each hoist is 
capable of loading about 800 tons of coal per hcur. The 
whole of the machinery is fitted at the top of the hoist, 
the controlling gear being so arranged that the cradle 
is automatically brought to a standstill at any predeter- 
mined position, thus obviating the possibility of over- 
winding or overtipping. 

The mode of handling the coal wagons at the hoists is 
as follows :—Each loaded wagon approaches the hoist by 
gravity on the low level, and, after being stopped on a 
weighbridge for weighing, is run on to a turntable, and 
thence into the hoist cradle. The cradle is lifted, and the 
wagon tipped so as to discharge its contents into the 
shoot directing the coals into the vessel. The cradle is 
then lowered to the level of a bridge about 16ft. above 
the surface of the quay, and the wagon is ejected from the 
cradle on to a line of rails laid on the bridge, along which 
it runs by gravity to a high-level weighbridge, in order to 
be tared, after which it continues running by gravity back 
to the general level of the sidings. At the mineral dis- 
charging quays the rails are on the level, and wagons, 
besides being shunted by locomotives, will be manipulated 
by capstans. 

The travelling discharging cranes, of which, as has been 
stated, about thirty-six will eventually be required, a dozen 
being already in place, are of the free barrel type, as 
experimented with by the Trust’s engineers at Prince’s 
Dock, but embody more recent improvements. They 
have each a lifting capacity up to four tons. Those 
already delivered are by Stothert and Pitt, of Bath, the 
carriages having a gauge of 14ft., and span over a single 
line of rails. The jibs are derricking, with a sweep of 
45ft. from centre, and a projection of 32ft. beyond the 
face of the quay. The range of lift is S80ft., and the 
hoisting speed is 120ft. per minute. 

The turntables, which are associated more closely with 
the hoists, are 18ft. in diameter, and each can be tipped 
or tilted upwards so as to compel the wagon standing on 
it to run off the table into the hoist cradle. 

On each side of the dock entrance n powerful pier head 
capstan is erected for controlling the movements of 
vessels, these being capable of dealing with the largest 
vessels, and arranged with variable speed gear. The quay 
capstans at present laid down are of the ordinary dock 
description, each capable of hauling a load of about 
200 tons on the level; but succeeding capstans will be of 
the “Clyde” patented type, which are claimed to possess 
important advantages over the former. 

The lighting of the dock throughout is effected by 
means of arc and incandescent lamps. No exposed or 
overhead conductors are employed in connection with the 
distributive system. 

The dock undertaking throughout has been under the 
immediate direction of the Trust’s Committce on New 
Works, under the convenership of Mr. Thomas Mason, 
D.L., who from first to last has taken the greatest 
interest in the design, execution, and progress of the 
work. The parliamentary plans of the dock were pre- 
pared under the direction of the Trustees’ late engineer- 
in-chief, Mr. James Deas, in conjunction with their con- 
sulting engineer, Sir Benjamin Baker, K.C.B. Owing, 
however, to the death of Mr. Deas at the end of 1899, it 
fell to his successor, Mr. W. M. Alston, M. Inst. C.E., to 
design the dock works and carry them out depart- 
mentally, with the aid of Mr. Archibald Hauzailton, 
M. Inst. C.E., assistant engineer, and Mr. Andrew Mitchell 
as resident engineer. The whole of the machinery equip- 
ment has been arranged and carried out under the direct 
personal supervision of the Trustees’ mechanical engineer, 
Mr. G. H. Baxter, M.I. Mech. E., and of their consulting 
electrical engineer, Mr. Walter Dixon, M.1LE.E., 
M.I.Mech. E. Various British and German firms of con- 
tractors have been responsible for different sections of 
the work of equipment, of whom may be named— 
Siemens Bros.’ Dynamo Works, Limited, London, 
generating plant; Eisenwerk (Vorm Nagel ard Kaemp), 
A.G., Hamburg, coal hoists and generating plant for 
same; Babcock and Wilcox, Limited, London, boilers 
and economiser; Stothert and Pitt, Limited, Bath, jib 
cranes and quay capstans; Clarke, Chapman and Co., 
Limited, Gateshead-on-Tyne, pier head capstans; 
Cowans, Sheldon and Co., Carlisle, turntables. 








ARRANGEMENTS are being discussed for an electrical 
exposition at Niagara Falls in 1908. At a recent meeting of the 
general committee, sub-committees were appointed to assist in 
arranging details. 
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THE RAILWAYS OF BRITISH INDIA. 


A CONQUERING race impresses its characteristics in various 
ways upon the lands it holds. The resultant effects may be 
studied in their economic, or in their ethnological, or their 
sociological aspects. Whatever may be said in succeeding 
ages concerning British rule in India, with its Pax Brit- 
tannica, and its legal and educational systems, one feature 


cannot but be noticed. Naturally, that feature is common | 


both to Britain and India. In the former country the nine- 
teenth century was pre-eminently one of engineering progress. 


In the latter country, therefore, it is not surprising to find 
that the hall-mark of the engineer has been printed broad- | 


cast on the map, and while the refinements of transportation 


in the shape of electric tramways are limited to the chief | 


cities, these cities, and every town of importance, are linked 
and interlinked with railway systems, both State and 
privately owned. Roman domination gave Britain a system 


of high roads; British Comination has given Hindustan, | 


not one, but several systems of railroads. From Karachi 
to Manipur, from Cape Comorin to Simla, it is possible for 
our legions to journey by rail, or for the devotee to travel on 
his pilgrimage to the most distant shrines. Not, it must be 
confessed, without break of gauge. India possesses no less 
than four gauges. First, there is the broad gauge of 5ft. 6in. 
traversing broad plains with dense populations, and linkin, 
such cities as Calcutta and Agra, Delhi, Allahabad, Umballag 
Bombay, and Madras. The total mileage of this broad gauge 
system on the 30th April, 1905—the latest date for which the 
returns issued by the Railway Board are available—was 
14,853 miles. Next in importance is the metre—3ft. 3gin.— 
gauge, with an aggregate length of 11,707 miles. Lines on 
this system also link important centres. Of narrower gauges 
there are 1016 miles of 2ft. 6in. gauge, and 328 miles of 2ft., 
these serving isolated districts and mountainvus localities, 
and classed under the heading of ‘‘ light railways.”’ 

Before passing to a consideration of individual systems or 
their activities, the best review of the progress of Indian 
railways as a whole—a review which can be scanned at a 
glance, but which will yet repay detailed study—is that offered 
in the accompanying diagram, which has been copied from that 
appearing in the last Blue-book on Indian Railways, and 
epitomises the main features of capitalistic interest for over 
fifty years. 


Expressing some of the results in their value in pounds ster- 


ling, the sum of £241,568,177, or 18°18 shillings per head of 
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population, would represent the total capital liability. While 
this figure is immensely small when contrasted with the capital 
outlay in England of about £4°52 of railway capital per head 
of population, the great poverty of the people of India, and 
their different industrial conditions, must be remembered. 
Japan even is hardly a fair parallel, on account of its great 
length of coast line, but there the railway capital per head of 
population works out at 8-58s. 

The Indian aggregate capital of over £241,000,000 is made 
up from a variety of items, each of which i3 intimately con- 
nected with the development and administration of the 
country. Certain lines have been constructed and worked by 
private companies and have since been acquired by the State, 
or have been leased by the State to companies, the total out- 
lay under these headings amounting to £88,565,000 for State 
outlay, and to £65,878,804 for the net outstanding share 
capital being paid off by debentures, while the sum of 
£34,335,069 represents the debt incurred for purchase of 
railways. The Government has also advanced capital to 
companies amounting in the aggregate to £13,983,331. 
Finally, capital has been raised by various companies under 
the guarantee of the Secretary of State, the total value of 
this item being £38,805,913. 

Meanwhile, regarding all the railways as one system, it 
may be noted that the gross earnings per mile of line per 
week stood at 277 rupees (£18 4s. 6d.) in 1904, the highest 
value for upwards of twenty years. Of the receipts, about 
32 per cent. come from the passenger traffic; the average 
price charged per passenger per mile is 2°51 pies (or 0°21d.), 
and the average price charged per ton of goods per mile is 
5°39 pies (or 0°45d.). 

Industrially the Indian railways are effecting great 
changes. Grain is carried from province to province, or 
from province to sea port. Raw cotton and jute find their 
way from the fields of the cultivators to the mills in Bombay 
and Calcutta. Coal is conveyed from collieries to manu- 
facturing centres, or to other railways, the consumption of 
Indian coal on the railways having risen to 2,447,341 tons, 
or about one-third of the total quantity mined. 


SraTIsTIcAL RETURNS. 


Of the outlay hitherto adopted for lines purchased by the State 





Before patsing to a consideration of the important market 
or railway rolling stock and materials which British India 


| affords to the manufacturing community in the United 
| Kingdom, a few words may said as to the magnificent 
| elaboration of the statistical returns which are issued every 
| year. Speaking of the knowledge and information ssed 
c the Indian Government as to the material condition of 
| the Indian peasantry, it was once observed that it was impos- 
| sible for a cow to calve in any obscure village without the 
| records of the British Raj taking cognizance. The minute- 
| ness of the information contained in the railway returns 
exceeds this; expenditure, receipts, and profits being com- 
| puted on a variety of bases, such as route mileage, train, 
| passenger, and ton mileages. The analysis of working for 
each railway is divided into no less than 199 separate head- 
ings. Obviously these cannot be enumerated at any length 
| in these pages, and it must suffice to mention a few of the 
most suggestive matters elucidated. Of these, serial number 
14 deals with the cost per 1000 gross ton-miles moved, includ- 
ing freight and deadweight, which vary between 5:62 rupees on 
the Great Indian Peninsular Railway and 3:24 rupees on the 
East Indian Railway, both broad gauge lines, to 7°40 rupees 
on the Rajputana-Malwa and 5:52 rupees on the Bengal and 
North-Western systems, both narrow gauge. As regards 
traffic, serial numbers 24 to 27 deal with the numbers of 
passengers carried per one mile of line for the four classes of 
traffic. The average receipts per passenger mile for each 
class are also given. Vehicle mileages for each of the four 
classes of passenger vehicles and for brake vans are also given, 
together with the average number of vehicles of each in a 
train, and the earnings of each are also recorded. Also of 
extreme importance is the relation of carrying capacity to 
| passengers carried, which, taking the Great Indian Peninsular 
| Railway as an example, is 10°61 per cent. for first-class 
| coaches, 18-91 per cent. for second-class coaches, 25°00 per 
cent. for third or intermediate-class coaches, and 40°46 per 
cent. for fourth or lowest-class coaches. The average 
freight weights and deadweights of each passenger train are 
computed, together with costs per train and per vehicle mile, 
and the average profit or loss per vehicle mile. Still, taking 
the figures of the Great Indian Peninsular Railway as an 
example, the average loss on each first-class vehicle per mile 
is 5-08 pies, say 0°423d., the profit per second-class vehicle 
per mile is 0-11 pies, say, 0°Old., the profit per third-class 
vehicle per mile is 18°72 pies, say, 1°56d., and the profit per 
fourth-class vehicle per mile is 22°99 pies, say, 1°81d. 

Where else, it may well be asked, are such valuable records 
| to be found ? 
| Passing on to the statistics of the goods traffic, we find 
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detailed information on all fours with that already cited 
regarding the operation of passenger trains. Loaded and 
empty vehicle mileages are given, together with loaded vehi- 
cles, and the percentage of freight upon the capacity hauled. 
The half-yearly mean during 1904 for all the broad gauge 
lines varied between 23°64 and 51°45 per cent., and similarly 
on all the metre gauge lines between 23°46 and 51°65 per 
cent. Costs of working and profit are worked out per train 
vehicle and ton mile. 

Expenditure on different items is expressed as a percentage 
ofthe whole, and also in currency per mile of line operated, 
per mile of track including sidings, per total train mile, and 
per 1000 gross ton miles. Locomotives are worked out per 
engine mile and per 1000 gross ton miles. The fuel burned 
is calculated per engine mile, together with the gross weight 
of the trains and the average speed per hour. 

Concerning the permanent way, the average age of thesleepers 
—wood or iron—is recorded, together with the per cent. of 
removals in each year. 

Such detailis beyond praise. Nowhere has the art of the 
railway statistician reached such eminence as in India; in 
these returns, indeed, a model is established which may bear 
imitation, but does not seem likely to be surpassed. 


PRINCIPAL COMMODITIES CARRIED. 


To recite the principal commodities carried by the railways 
of British India in any year would be to prepare an index 
of nearly the whole of the commercial activity of that great 
dependency. For produce of various kinds, thirty-four main 
headings, with sub-headings varying from one to seven, are 
given. Comparing the returns of year and year, the stress of 
the dire hand of famine can be traced by noting the quantities 
of grain carried by the railways serving different districts. It 
is impossible to go through these main headings, but certain 
items of a general engineering interest may be briefly men- 
tioned. The quantity of coal and coke carried for the public 
and for other lines, i.c., the quantity carried as revenue 
earning, and only excluding locomotive coal for use on the 
line of origin, was 25,627,600 tons in 1904. The metal traffic 
in tons in this year was as follows:—Brass, unwrought, 
14,376; brass, wrought, 29,513; copper, unwrought, 6255; 
copper, wrought, 6562; iron and steel, cast, 34,344; un- 


other metals, 295,643. The deadweight of metals carrieq Ww 
therefore 869,781 tons. When the historian of the future 
to write the history of the metallurgical development of 
British India he will find very valuable statistics in the rail 
way returns, ‘ 
Railway plant and rolling stock carried for the 
other railways than those on which the traffic Originated 
amounted to a total weight of 669,566 tons. The chief items 
are—locomotives, 3294 tons; carriages and trucks and peas 
thereof, steel rails and fish-plates, 94,918 tons ; sleepers pe 
keys of steel and cast iron, 21,193 tons. Other materials 
account for the balance of 530,251 tons, . 


public and 


PERSONNEL. 

According to the 1901 census over half a million of the 
native population, 503,993 persons, are supported by the 
earnings of railway servants. Of these, 207,815 are male ang 
8325 females. The figures given for 1904 in the Statistical 
Abstract of British India of the Railway Staff are, Europeans 
6293, Eurasians 8765, and natives 421,866, 


Imports OF RarLway MATERIAL INTO BrivisH Inp1a. 


India naturally offers a very fine market to the British many. 
facturer of engineering commodities. Quite apart from all 
the local manufacturing industries which railways have made 
possible, heavy purchases have n made of plant and 
rolling stock by the railways themselves. Taking first of al] 
the private railways, the following figures give the purchases 
during the last two financial years :— 

Carriages and Trucks and Parts thereof, 
1903-4. 1004-5, 

t 
178,380 

4,453 

2,264 


£ 
178,940 .. 
4,006 
896 


United Kingdom 

Belgium... 
Other countries . 
Total £183,842 £185,606 

Locomotives, Engines, and Tenders, and Parts thereof. 

United Kingdom 217,240 
Germany .. .. 60,841 
Other countries .. 138 


205,175 
ist 
‘ 40 


Total £278,219 £205,009 
Ruils and Fish-plates of Steel and Iron. 
United Kingdom iar cgee ss 257,984 
Belgium “— vs 25, 100 
United States 114 


238,853 
17,593 
nil 





Total £283,198 £206,4 4) 
Sleepers and Keys of Steel and Iron, 


United Kingdom 19,719 .. 
Other countries. . 239 


29,323 
32) 
Total £19,958 


Sleepers of Wood. 


£29,643 


11,590 
29,138 
nil 


619 
74,719 
78 


United Kingdon 
Australia .. 
Other countries. . 





Total £40,728 
Other Materials for Construction, 

United Kingdom 127,249 
Other countries 1,449 


£75,416 


185 138 
1,524 
Total £128,698 £186,662 
A large quantity of railway material is imported in the 
form of ‘‘ Government Stores.’’ Concerning these very little 
is said as to the precise location of manufacture when the 
materials are not made in Great Britain. Everything else 
is lumped under ‘‘ other countries,’ which is vague, to say 
the least. A State department which issues such admirable 
statistics of the results and methods of working might go a 
little further when dealing with the sources of its rolling 
stock and other dividend earning materials. The following 
are the figures :— 


Locomotives, Carriages, Trucks, dc. 


1903-4, 1904-5, 


£ £ 
1,522,983 1,854,835 


United Kingdom 
206,030 


Other countries. . 


Materials for Construction. 


1,005,047 


United Kingdom 
69,349 


Other countries. . 





Total .. £2,823,859 .. £2,803,843 

Although details are sparse, one thing is clearly evident, 
and thatis, that India forms a large preserve for the British 
manufacture into which German and American rivals may 
from time to time intrude with locomotives and rails, but 
in which they have not yet found a foothold. This is easily 
explicable, for not only do these railways represent the fruit 
of British capital, but their operation and control is entirely 
British. Locomotive superintendents hailing from Crewe or 
Nine Elms, Gateshead or Swindon, Glasgow or Manchester, 
are scarcely likely to give a cordial welcome to American or 
German engines, unless the incomers bring with them a 
super-excellence not yet attained. 








OBITUARY. 
GEORGE E. DAVIS. 


WE regret to have to announce the death, which took place 
on Saturday last, of Mr. George E. Davis, the founder and 
editor-in-chief of the Chemical Trade Journal. 

Mr. Davis was formerly one of her late Majesty’s Inspectors 
under the Alkali, &c., Works Regulation Acts. He was one 
of the original Fellows, and subsequently a member of 
Council of the Institute of Chemistry, as well as a Fellow of 
the Chemical Society. He took a prominent part in the 
formation of the Society of Chemical Industry, of which he 
was in succession honorary secretary, member of Council, 
chairman of the Manchester Section, and vice-president. 

He contributed largely to chemical, technological, and 
microscopical literature, and published, amongst other 
things, a ‘‘ Handbook of Chemical Engineering,’ ‘Sizing 
and Mildew in Cotton Goods,’’ written in conjunction with 
Dr. Dreyfus and Mr. Philip Holland, and ‘‘The River 
Irwell and its Tribuvaries,’’ He was in his fifty-seventh year. 








Tur East Indian Railway Company has arranged to 


import a considerable number of petrol lorries for use on its 








wrought, 69,321; wrought, 301,455 ; manufactured, 112,312; 


line, 
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RAILWAY MATTERS. 


From 1893 to 1905 the tractive power of passenger 
locomotives in the United States has increased from 1 »250 Ib. to 
24 648 Ib , or 55,5 per cent. ; and of freight engines, from 25,277 lb. 
to 46,468 Ib., or 81,% per cent. 

Tax French Minister of Public Works declines to 
permit the Paris Metropolitan Line No, 8—Auteuil-Grenelle- 
Madeleine—to pass under the Seine at the Pont de la Concorde, 
but has authorised its passage at the Pont Mirabeau. 


AccorDING to Indian Engineering, it is understood 
the Baroda Durbar have now obtained the sanction of the Supreme 
Government to the construction of the proposed Shivaraj- Jham- 
paner mono-rail tramway, and that the order for its construction 
and equipment has been placed with a well-known Bombay firm of 
engineers. 

Tux swing girder for the new swing bridge which has been 
constructed for the North-Eastern Railway Company at Hull was 
recently rolled into position over the river at Sculcoates. It is 153ft. 
long, its total weight is about 500 tons, and it has been built within 
160ft. of the centre of the river. The haulage was done by power- 
ful locomotives, and thegirder was lowered into position by hydraulic 
jacks. ‘ 

Wirn steam, the booked time fora train to perform 
the journey round the Circle was seventy minutes, Under electric 
working, and with automatic signalling, the time is reduced to 
tifty minutes. The cost of the energy required per mile may be 
more in the case of electricity, but the earning power of the line 
is increased, because it is possible to pass over a greater number of 
trains. 


GERMAN railroads, under Government management, 
have been experimenting with rail motors for two years, using for 
purposes of comparison a Serpollet car (steam with coal fuel), a 
Milnes-Daimler car (petrol), and an accumulator car (storage 
battery), also a small locomotive and coach. It is stated that the 
experiment so far showed the steam locomotive and coach to be 
the most economical and successful. 


Tut Indian Government Forest Department has 
arranged to supply the Eastern Benga] State Railway with 4000 
broad-gauge timber sleepers— Diptero carpus—for purposes of trial. 
This timber grows largely in both Burma and the Andamans, but 
it has not been used yet asa railway sleeper. Should the trial 
prove a success, it will probably not be without effect on the present 
timber trade between Australia and India. 


Ir is proposed, says Indian Engineering, to establish 
at Khargpur a boarding-house and school, under proper railway 
supervision and control, for the accommodation and training of 
the locomotive department apprentices of the Bengal-Nagpur Kail- 
way who are attached to the workshops. An apprentices’ home 
has been established for some time now by the North-Western 
State Railway at Lahore, and is believed to be affording satisfactory 
results. 


THE natural ventilation of underground railways is im- 
practicable, because the air current may be reversed, owing to 
atmospheric conditions, becoming nil in spring and autumn, so 
that mechanical ventilation imposes itself, observed Professor 
Couriot to the French Civil Engineers. The only solution of the 
problem compatible with safety is, in his opinion, to exhaust 
the vitiated air by fans erected midway between the stations, these 
latter serving as inlets. 


Tue year 1907 will see more railway mileage con- 
structed in Ontario and Quebec than in any year since the originai 
lines were built between Montreal and Toronto. The Canadian 
Pacific Railway, states the Scientific American, intends construct- 
ing almost an entirely new line from Montreal to Toronto, The 
Mackenzie and Mann Syndicate has also important projects in 
Kastern Ontario and in the vicinity of Montreal, which will enable 
it to secure the shortest route between Ottawa and Montreal. 





Tue Porto Novo-Sakété tramway, in West Africa, is in 
reality a short railway of metre gauge, and with rolling stock of 
the same pattern as the French Guinea Railway. There will be no 
regular stations, but trains will stop at convenient places to pick 
up and deposit freight. It is being constructed su as to open up 
the district between the river Ouémé and the Lagos frontier, which 
is very rich in oil palms. This line was about half made at the 
beginning of this year, and will probably be ready for traffic early 
in 1908, 


SpITZBERGEN, states the Scientific American, will soon 
boast the possession of the farthest north railway. The line is to 
be built 10 deg. farther north than the so-called Lofoten Railway, 
which crosses the Arctic Circle in northern Scandinavia. The 
object of the new line is to work the coal deposits of Spitzbergen, 
which are situated in the interior of the island. The line wili 
connect them with the coast. The first plan for an earth surface 
line was abandoned, owieg to the natural difficulties. It is now 
proposed to construct an aérial suspension railway on the Bleichert 
system. 


Tur terms on which the Corporations of Bacup and 
Rawtenstall are to take over the local tramways have now been 
settled. Each Corporation is to buy, reconstruct, and electrify 
its own length of line, and then Bacup is to lease its portion to 
Rawtenstall for a period of thirty years. During that time 
Rawtenstall is to pay as rent a sum equal to the actual amount 
paid by Bacup in each year for sinking fund and interest. Thus, 
at the expiration of the lease, Rawtenstall will have re-paid to 
Bacup the whole of the money expended, and then the line will 
beco:ne Bacup’s property. 


Ir seems that the problem of applying electric traction 
upon the trunk lines of the Prussian State railroads is about 
to have a practical solution. According to the most recent infor- 
mation, preparations are being made to electrify the important 
line running between Altona and Kiel, which is about 60 miles long, 
and it is thought that all the trains, both passenger and freight, 
will be taken by electric locomotives before the end of the present 
year. The results of this experiment will allow the Berlin 
authorities to see whether they can extend the use of electric 
traction to the other through lines of the State railways. 


Tuk Wandsworth Borough Council are about to pur- 
chase fifteen 10-ton railway wagons from the Midland Railway 
Carriage and Wagon Company, Limited, for 15s. These will be 
utilised for the removal of house refuse collected in Clapham to the 
Southwark Borough Council’s depdc in Kent. The Borough Council 
are enabled to make this extraordinary bargain as a result of an 
arrangement arrived at by the late district board, who, when in 
1900 they hired the wagons ata yearly rental of £205 10s., stipulated 
that they should, at the end of seven years, have the option of 
purchase at ls, each. This option is now to be exercised. 


Ir seems remarkable, states Indian Engineering, that 
we should be importing Australian wood for sleepers for our State 
Railways in India with an almost inexhaustible supply of timber in 
the Andaman and Nicobar Islands practically unworked. For 
many years past complaints have been heard of the short-handed- 
ness of our Burma Forest Department. It would, perhaps, be 
difficult, having regard to the wants of Burma itself, to spare men 
to work the Andaman forests at the present time, but there are 
experienced timber firms in the province which would be able and 
willing to work them, and if not able to do so themselves the 
Government might contract with such firms to work the Andaman 


NOTES AND MEMORANDA. 


H.M. Barriesuie Venerable has taken 700 tons of 
coal aboard at Malta at the average speed of 221 tons per hour. 


THE number of motor cars running in Calcutta has 
now reached 500; in Bombay the-number has already passed 
800, whereas Madras is said to have only 30. 


ALL metals except copper, and alloys except those con- 
taining a high percentage of copper, may, it is said, be muulded in 
rubber and vuleanised without trouble. Metals and alloys giving 
trouble can be used after coating with hot tin. 


Tue city of Fort William, in Ontario, is now being 
supplied with electric energy generated at Kakabeka Falls, on the 
Kaministiquia River, 25 miles west of Fort William. The power 
is transmitted to the town by two lines on a single right-of-way, 
and is there distributed from a sub-station. 


In consequence of the official inquiry into the causes 
of the Courriéres catastrophe, the French Minister of Public Works 
has decided that the winding shafts of mines must be provided 
with breathing appliances, ready for immediate use, and per- 
mitting their wearers to remain at least an hour in an irrespirable 
atmosphere. 


AccorDING to a Census Bureau Bulletin, the total value 
of the American metal-working machinery output in 1905 was 
32,408,766 dols., which is an increase of 7,670,862 dols, in 
the value of this class of machinery over 1900. The term ‘‘metal- 
working machinery ” is defined as relating oniy to power-operated 
machines for working metals. 


Tue Siamese Minister of Public Works has received 
the sanction of the King to the proposal to acquire and construct 
an entirely up-to-date telephone system in Bangkok. The 
system decided on is the central-battery system. The Minister 
is now engaged arranging for a new cable from Koh-Si-Chang 
to Sirachi with connection to Bangkok. 


Tue Liverpool Corporation have approved of the con- 
struction of a main sewer from Alexandra-drive, Orrell, to Linacre- 
lane, and a new road from Moss-lane, Orrell, to Linacre-lane. The 
total cost of the works will be £9205. The new road willopen up 
communication with Fazakerley, Aintree, and Walton, and give 
access from these districts to the new North Docks. 


Ir is said that all along the Lincolnshire coast line the 
sea hills are moving further inland by reason of the sand drifting 
from the face of the hills over to the back. In one case at Mable- 
thorpe two acres of a man’s private property are now covered with 
sand, and at Anderby there is a place forty yards out on the sea 














forests, 


shore which used to form part of a field behind the sea hills during 
his lifetime. 


Art the present time in the United States there is a 
remarkably rapid increase in live loads on highway bridges carry- 
ing street cars. In Boston, for example, numbers of city bridges 
originally designed to carry a uniforin live load of 100 lb. per 
square foot, or a single 20-ton wagon, are now being strengthened 
by the Boston Elevated Railway Company to take trolley cars 
weighing 50 tons. 


Paper pails are, says the Standard, the latest sanitary 
device for the delivery of pure milk in London and other large 
towns. These pails will only be used once, and dairymen will be 
saved all the cost of sterilising cans and bottles. They are to be 
made of pulp, and will be sterilised by a heat of 500 deg. Fah. 
When filled with milk they will be closed by a lid, and when 
emptied may be used as fire-lighters. 


Accorp1nG to the Industrial World, a Chicago com- 
pany has perfected a process for coating iron, steel, copper, and 
other metal articles with tin, by which it is claimed a coat of 
unusual evenness and brightness is obtained. The method 
employed involves the use of electricity and deposits the metal 
with such uniformity that the contour of articles of irregular shape 
is found not to be altered preceptibly by it, and the filling of small 
crevices, such as occur in fine screw threads and other work, is 
consequently avoided. 


Srormne coal in pits capable of being flooded has 
been adopted at the new plant of an American electric power 
company at Hawthorne, Ill. A plot about 320ft. by 75ft. has been 
excavated to a depth of about 12ft., and lined and subdivided by 
concrete walls into twelve 80ft. by 25ft. pits. Their bottom is the 
clay subsoil, and the walls are carried about 4ft. above ground. 
The pits can be flooded by means of a 12in. water main, The 
longitudinal division walls are wide enough to carry the tracks on 
which the coal is delivered. 


Tue graphite crucible, states the Industrial World, 
is now in almost universal use, having supplanted the clay crucible, 
which, though comparatively inexpensive, lasted only a heat or 
two, and was exceedingly unreliable. Even the graphite crucible, 
the most efficient melting pot yet invented, or likely to be in- 
vented, is necessarily a fragile and delicate thing. It is expected 
to withstand successfully degrees of heat sufficient to melt the 
most refractory metals, from composition to nickel, and no known 
vessel can lopg withstand such savage punishment. 


FIGURES giving the amount of business conducted by 
telephone indicate that there were 5,071,500,000 exchange tele- 
phone conversations and 133,600,000 long-distance or toll com- 
munications in the year 1906 in the United States. On December 
31st there were 7,107,835 instruments in use, 1,436,236 miles of 
toll wire, 2,385,742 miles of undergronnd wire, 11,373 miles of 
submarine wire, and an aggregate of 6,080,282 miles of wire 
devoted to telephone service. The stations number 2,715,367, the 
total circuits 1,407,900, and the workpeople 90,000. 


THE average saving in distance by the Tehuantepec 
route over Panama to all places on the Atlantic coast of the United 
States and Europe is, sty, about 1250 miles. The ordinary freight 
steamer makes about 10 miles an hour, or, say, 250 miles a day, 
requiring five days longer vié Panama, assuming the time of cross- 
ing the two isthmuses to be the same. It will take a steamer 
about one day to pass through the Panama Canal and the freight 
about two days to pass over Tehuantepec from ship to ship, leav- 
ing still four days to the advantage of Tehuantepec route. 


HiruErto the chief obstacle to the belief that Mars is 
habitable by any such beings as inhabit the earth has been the 
extremely low temperature probably obtaining on the Martian 
surface, but Prof. Lowell shows that, by taking all the phe- 
nomena into consideration, this obstacle may be removed. 
Previous calculations of the temperature have been deduced 
solely from the relative distance of Mars from the sun, and a 
recent investigation gave 33 deg. Fah. as the mean temperature 
of the planet. He finally deduces by taking all known factors 
into account that a mean temperature of 47 deg. Fah. is 
obtained. 


New Caledonia lies in lat. 20’ and 22” south and long. 
164° 5’ and 167° east ; its length from north-west to south-east is 
about 200 miles, with a breadth of some 30 miles, and is surrounded 
on all sides by coral reefs. It was discovered by Cook in 1774, but, 
strange to say, was the only one of his many discoveries left, so to 
speak, unsurveyed, to which fact is attributed the loss of this 
valuable island to the United Kingdom, for D’Entrecasteaux 
following close on Cook completed a survey of the whole island. 
and left sufficient records to admit of a French man-of-war finding 
an entrance through the band of reefs, when the island was pro 


MISCELLANEA. 


TuE Royal National Lifeboat Institution have decided 
to place a motor lifeboat at the Tees mouth. It will be manned 
by Seaton Carew lifeboatmen, whose lifeboat is considered out of 

ate. 


WE understand that the regulations for the Commer- 
cial Vehicle Trials arranged by the Royal Automobile Club will be 
issued on Saturday. The proposal to hold these trials was made 
about four years ago. 


ACCORDING to the Royal Automobile Club Journal, the 
French Minister of Public Works has decided to do away with 
animal traction for all vehicles used by the Post and Telegraphs 
Department. Motor cars, motor vans, &c., are in future te be 
used for all purposes. 


H.M. Consut at St. Petersburg (Hon. W. G. Thesiger) 
states, in response to an inquiry on the subject, thai the Russian 
Law prohibits the placing abroad of orders for rails and rolling 
stock for Russian railways, and that it is only in special cases the 
permission to do so can be obtained. 


THE new Italian battleship Roma was launched at 
Spezzia this week in the presence of King Victor Emmanuel. The 
Roma is a vessel of 12,625 tons displacement, and will have a speed of 
22 knots. She will carry two 12in., twelve 8in., and thirty other 
guns, and four submerged torpedo tubes. 


Ar the instance of Mr. Haldane, the War-office has 
entered into an agreement with the Technical College governors, 
Glasgow, to give a series of demonstrations in the mechanism of 
motor cars to the soldiers in Maryhill Barracks, Glasgow. The 
demonstrations will begin on an early date. 


“We cannot,” states the Builder, “see any danger from 
a sewer made in the London clay 60ft. deeper than the foundations 
of St. Paul’s Cathedral.” ‘‘ Humanly speaking,” continues our 
contemporary, ‘‘it is impossible for work so executed in London 
clay to cause any disturbance of the ground above.” 


Tue Southampton Harbour Board last week agreed to 
the proposal to deepen the channel, of Southampton Water, pro- 
vided that satisfactory financial arrangements are entered into 
with the owners of the docks and other parties concerned. 
The work, it is estimated, will entail an expenditure of £50,000. 


Aw Alaska-Yukon-Pacific Exhibition is to be held at 
Seattle, Washington, from June Ist till October 15th, 1909. It is 
said that it will be one of the greatest world’s fairs ever held, and 
its primary purpose is to exploit the resources and potentialities 
of the Alaska and Yukon territories in the United States and the 














claimed French territory. 


Dominion of Canada. 


Tue British Chargé d’Affaires at Darmstadt, Mr. F. D. 
Harford, reports that the Lérrach—Baden—Council have approved 
a scheme for the utilisation of the falls on the Rhine on the frontier 
between Rheinfelden and Augst, by the erection of a large hydro- 
electric power station. The projected station is intended to 
generate from 24,800 horse-power to 30,000 horse-power. The 
cost is estimated at £360,000. 


Tue White Star liner Celtic is taking out to America 
the largest number of ngers—1596—ever embarked for the 
States at Southampton in one ship. After leaving Southampton 
recently, the Celtic proceeded to Cherbourg, where she received 
582 more passengers, making the total number of passengers 
2178, of whom 1743 are travelling thira class. Including thecrew, 
there are over 2500 souls on board. 


Ar a recent meeting the American Automobile Associa- 
tion considered a proposal to run a race, under Vanderbilt Cup 
rules, for American touring cars. It is understood that the pro- 
posal was favourably received, and that the race will take place in 
due course. The imnporters of foreign cars in America have also 
organised a race for foreign touring cars, which they a to 
hold over the new Long Island course previous to the Vanderbilt 
Cup Race. 


Last week the Harbour Commissioners of Aberdeen 
considered proposals by their works committee for obtaining a 
floating dock, its site to be off Pocra jetty, and the utilisation of 
the site uf the existing graving dock for the erection of a timber 
wharf. The estimated cost of the various works is £96,620. The 
floating dock is ultimately intended to be 462ft. long by 90ft. 
broad ; but meantime it is proposed to proceed with the first sec- 
tion of the dock, which is to be 308ft. in length. Decision on 
the subject was adjourned for a month. 


Port Supan is the new name given to an inlet on the 
west coast of the Red Sea, formerly known as Sheik Bargout, 700 
miles south of Suez, and 35 miles north of Suakin. There is a 
break in the dangerous coral reefs which fringe this coast, and a 
straight channel with deep water gives an easy access to the mouth 
of the harbour. It was decided three years ago to construct the 
terminus here of the Sudan railways. Work was begun less than 
two years ago, and the transformation which has been effected in 
this dre-ry wilderness is extraordinary. 


.1 has been stated that the Manhattan Bridge, now 
being built across East River, a short distance above the Brooklyn 
Bridge, ought to be in use within three years. The total length of 
the bridge when completed will be 9330ft. The maximum grade 
will be 2-8 per cent. The maximum grade of the Brooklyn 
Bridge is 3-25 per cent. It is estimated by the engineers in 
charge of the preparation of estimates for the work, that 
83,728,000 Ib. of steel, 930 cubic yards of cement, 18,700 lb. of 
bronze, and 25,000 Ib. of zinc will be required in the construction 
of the bridge. 


Tue Town Council of Oswestry have unanimously 
adopted a new scheme of sewage disposal at an estimated cost of 
£7000. The scheme provides for open septic tanks and percolating 
bacteria and storm-water beds, to deal with 900,000 gallons per day 
as sewage and a similar quantity per day as water. It was pointed 
out that the present system failed effectively to deal with the 
sewage of the borough, and the new scheme, in addition to being 
efficacious, would be permanent, would meet the requirements of 
an increased population, and would be accepted by the Local 
Government Board. 


Tue main road through the village of Dunton Green, 
in Kent, has recently been much improved by the application of 
tar for the purpose of allaying the dust nuisance. Last summer 
the question of doing this work was raised by members of the 
Otford Parish Council, who approached the Royal Automobile 
Club and the Motor Union with the view that motorists might 
assist by contributing towards the expense. The total cost was 
£60. The Kent County Council agreed to con:-zibute one-half, 
and the parishioners undertook to raise £15, and _ the 
Automobile Club and the Motor Union then decided to contribute 
the remaining £15. 


Tue judges appointed by the Roads Improvement 
Association to conduct the competitions for the vest means of 
treating roads with tar to render them dustless have provisionally 
decided that the tests of the tar-spreading machines shall begin 
on Wednesday, May 22nd. The roads upon which it is proposed 
to carry out the tests are in Middlesex—between Hounslow and 
Staines—the Middlesex County Council and Staines Rural District 
Council having kindly consented to give the necessary facilities. 
Seventeen entries have been received—eight tar - spreading 
machines and nine preparations for tar for road purposes. The 
results will be awaited with interest. 
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Cuaps.or & Crg., Rue Dauphine, 80, Paris 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
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JAPAN.—KELLY AND Watsu, Liurrep, Yokohama. 

z. P. MaRvuyA AND Co., Tokyo and Yokohama. 

RUSSIA.—C. RIcKER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 

85, Duane-street, New York; SusscripTion News Oo., Chicago. 
sg. AFRICA.—Wa. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 

CentRaL News Acency, Limirep, Joh burg, Capet 

Durban, é&c., and at all their Bookstails. 
J. C. Jura anp Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown. 
AUSTRALIA.—GoRDON AND Gotcu, Melbourne, Bydney, and Queen-street, 
Brisbane, &c. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gorcu, Cuba-street Butension, Wellington, 
and Bedjord-road, Christchurch. 

Upton AND Co., Auckland; Craia, J. W., Napier. 
CANADA.—MontTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1JAYARTNA AND Co., Colombo. 
JAMAICA.—SoLLEs AND Cockina, Kingston. 
STRAITS SETTLEMENTS.—KELLy anv Watsu, Limirsp, Singapore 
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SUBSCRIPTIONS. 


Tux Exaineer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, he 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148, 6d. 
Yearly (including two double numbers) .. .. £1 9%. Od. 
Cioran Rgeapinec Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive TH# ENGINEER weekly and post free» Subscriptions sent 
by Post-office Order must be made payable to Toe EncinkER, and 
accompanied by letter of advice to the Publisher. 


Tin Parer Copies. Tuick Paper Cortes. 


Half-yearly.. .. £0 18s. Od.|Half-yearly .. .. £1 Os. 3d. 
Yearly .. «. »« @2 We, Of.) Youtly. .. .. «:- 4% & G64. 
(The difference to cover extra postage). 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 





Adverti ts t be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER’S NOTICE. 





*,” With this week's number ave rssued as Supplements a Two-page 
Engraving of the Rothesay Dock at Clydebank, and a Two-page 
Drawing of the Triple-expansion Pumping Engines, Brighton 
Corporation. Every copy as issued by the Publisher includes 
copies of these Supplements, and subscribers are requested to notefy 
the fact should they not receive them. 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office, 











CONTENTS. 

Tue Enoinger, 26th April, 1907. PAGE 
M ACHINE Toot Design. No. XXXIII. (Ilustrated.) .. .. .. .. 4I1 
Tuk New Croron Dam. No. III. ee 412 
MODERN ARMOUR AND ARMOUR-PIERCING PROJECTILES. No. III. (IL.) 414 
ITALIAN BALANCED Compounp Locomotivs. (Illustrated.).. .. .. 415 
Tue TEMPORARY VAUXHALL BRIDGE. (Iltustrated.) .. .. .. .. 415 
LOWMURTOME Se cle pai test ee ee Se ha Se Ned. ok ant a 0d SEO 
WHAT Wh A IORI UME co 5560s fio, eck ws -asiots. een 0s. oe OO 
Ciypg Trustees’ New Dock. (Ilustrated.) ..... .. .. 2... 419 
THe RaILways oF BRITISH INDIA... .. .. 2. cs ce ce oe ee 420 
OUR cette cy ta) cars a fase oe) ax, LOE SK pews, "bs 420 
RaILway MATTERS .. .. eG) tam, 06 day Coal en! [er ceu: eee 


MISCELLANEA .. 


Norges AND MEMORANDA |. 1. .. 2. 2. se eu, we: ee Sa Tee 
LEADING ARTICLES——The Arbroath Collision” 3 Baud ara s -- 423 


The Testing of Metals—Rolling Stock for Indian Railways alee eee 
_ nO POPC ORSON IDs. os fs. de jes os, 00" ss sv ov on 496 
Ecyptian IRRIGATION AND THE ASSUAN DaM .. .. «2 «2 ee es 425 
Tae PATENTS AND Designs BIL, 1907.. .. .. «. 0. se ee oe 497 
PumPING ENGINES FUR BRIGHTON CORPORATION. (Illustrated.)  .. 427 
DOCKSARD NORM hake cae so Rok Peters ooo ae ak co. oe ie ES 
Ene LINCOLNSHIRE RAILWAY AND SHIPPING EXTENSIONS .. .. .. 428 
MopkL Rack-raiL ENGINES AT SOUTH KENSINGTON cist a ieee <a ee 
LETTERS TO THE EDITOR . ie bet, ony dee ee 


BRIDGE OVER THE RIVER Usk. (Ilustrated.) .. 
AMERICAN ENGINEERING News ee Se as es ae ee 
rm Panton WHEEL For HavLine Gear. (Illustrated.).. .. 
4 LAN FOR TRAINING AND PROVIDING SKILLED WORKMEN 
SORMEPIAMEGI MMMM <5 4... 51 co ac we. cc Se ae et 
InsTITUTE oy MARINE ENGINEERS . 
LETTERS FROM THE PROVINCES.. 
AMERICAN NoTes .. .. * < ds, (6 
Notes FROM GERMANY ig ae See. ena on 
British PATENT Specirications. (Illustrated.) .. .. .. .. .. 
Two 2-race SuprieMENTs—RoTHEsay Dock At CLYDEBANK, AND 
PumpinG ENGinE at Bricuton. 


NT At tea 
ee Bo G8 wd oS GO Co Ce So OS 
SESBEHHKK SS 








TO CORRESPONDENTS. 


4 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

a All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

& We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


A. K.—Quite impossible to say ; anything from 30s. to £3. 

T. L. H.—You sh®uld have no difficulty in getting what you want. Try 
the Bromford Ironworks, West Bromwich. 

G. F. (Maddox-street).—Machines for manufacturing flower pots are made 
by Wm. Boulton, Limited, Providence Foundry, Burslem. 

P. O'C. (Golborne).—There is no examination for membership of the 
Institution of Mechanical Engineers. Write to the Secretary, Storey’s- 
gute, Westminster, for an application form. The examination for 
membership of the Institutioa of Civil Engineers is held by the 
Institution, but the diploma of certaia colleges qualifies for »nember- 
ship. Write to the Secretary, Great George-street, Westminster. 

E T. B.—We should advise you to write or apply to the Canadian 
Emigration Office, Charing-cross, or to the Board of Trade, Whitehall. 
They will tell you if there are any openings. The only other course is 
to apply direct by letter to the Locomotive Superintendents. We give 
the address of a few of the offices to which you might apply :—Govern- 
ment Railways, Ottawa; Canadian Pacific, Winnipeg; Grand Trunk, 
Montreal. Your postal order is returncd ; there is no charge for replies 
in this column. 

J. F. (Cloughton).—Messrs. Gall and Inglis, of 25, Paternoster-square> 
publish a book called the “ International Pricing Yables and Percentage 
Reckoner,” by Gordon Sims and J. Gall Inglis. Price 2ls. net. The 
percentage tables are both for British and decimal currency, and rise to 
004 per cent. by one-half per cent. The equivalent rates per cent. on 
the selling price is given at the foot. We cannot decipher either your 
name or address. 


INQUIRIES. 


WOOD PULP MACHINERY. 
Sir,—! should be obliged if any of your readers could give me the 
names of makers of machinery for the manufacture of wood pulp. 
April 24th. W. G. 








MEETINGS NEXT WEEK. 





Tue InstrTution or Crvit EncingEers.—Tuesday, April 30th, at 8 p m., 
at Great George-street, Westminster, S.W. Annual general meeting. 

Raitway CLus.—Thursday, May 2nd, at 3.15 p.m. Visit Nailstone 
Colliery, Leicestershire. Assemble at Bagworth Station. Meeting at 
Saxe-Coburg House, Leicester, at 8 p m. 

Roya InstTiTvTION OF GREAT Britain.—Friday, May 3rd, at 9 p.m., at 
Albemarle-street, Piccadilly, W. Discourse, ‘‘ Dexterity and the Bend 
Sinister,” by Sir James Crichton- Browne, M.D., LL.D., F.R.S., 
Treas. R.L. 

Civit AND MrcHanicaL Encryeers’ Socrery.—Thursday, May 2nd, 
at 8 p.m., at the Caxton Hall, Westminster, S.W. Paper, ‘‘Some 
Observations on Coast Erosion and Foreshore Protection,” by J. 8. 
Owens, M.D., B.A., A.M.1.C.E. 

Tue InstiTuTiIonN oF ELEcTRICAL ENGINEERS. — Thursday, May 2nd, 
at 8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Extra- 
ordinary general meeting. If the discussion on Mr. Hammond's paper 
is concluded at the meeting of April 25th, the following paper will be 
read: ‘‘ The Use of Wooden Poles for Overhead Power Transmission,” by 
C. Wade. 

GroLocists’ AssociaTion.—Friday, May 8rd, at 8 p.m., at University 
College, Gower-street, W.C. Papers, ‘‘ The Igneous Rocks of the Bristol 
District,” by Prof. 8. H. Reynolds, M.A., F.G.S8. ‘The Carboniferous 
Limestone Sections of Burrington Combe and Cheddar,” by T. F. Sibly, 
B.Sc., F.G.S. “Recent Researches in the Lower Carboniferous Rocks,” 
by A. Vaughan, B.A., D 8c , F.G.S. The Council will meet at 7.15 p.m. 

Society or Arts.—Monday, April 29th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘‘ Detergents and Bleaching 
Agents used in Laundry Work,” by Prof. Herbert Jackson, F.1.C., F.C.8. 
Tuesday, April 30th, at 8 p.m. Applied Art Section. ‘‘ Lustre Pottery,” 
by William Burton. Wednesday, May Ist, at 8 p.m. Ordinary meeting. 
“The Defence of the Sea Coast from Erosion,” by Alfred Edward Carey, 
M. Inst. C.E. Thursday, May 2nd, at 4.30 p.m. Indian Section ‘The 
Applicability to India of Italian Methods of Utilising Silt,” by Sir 
Edward Charles Buck, K.C.S.L, LL. D., late Secretary to the Government 
of India, Revenue and Agricultural Department. 
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The Arbroath Collision. 


We live fast in the present day, and it is quite 
probable that most of our readers have forgotten 
that a collision occurred on the 25th December 1906, 
at Elliot Junction Station on the Dundee and 
Arbroath Joint Railway, which ranks among the most 
Cisastrous recorded in Great Britain. Fifteen pas- 
sengers and six railway men were killed, and a fire- 
man died not many hours afterwards. ight pas- 
sengers were seriously and thirteen others slightly 
injured, and a driver and two guards were hurt. 
The report of Major Pringle, R.E., to the Board of 
Trade has just been published. The delay in giving 
it to the world is fully explained by the elaborate 
nature of the inquiry and the great length of the 
evidence. We cannot call to mind the previous 
publication of any document of the kind which is 
more voluminous and detailed. 

The circumstances of the collision were, in one 
way, extremely simple. A relief special train, in- 
tended to carry snow-bound passengers, was stand- 
ing at a platform when it was run into from behind 
by another train. The question to be answered by 
Major Pringle was not so much how as why the 
collision took place. No mechanical problem is 
involved ; there is not evon a question raised as to 
whether the signals were or were not set as they 
ought to have been. The principal thing to be 
settled was whether the driver, a man named 
Gourlay, was or was not drunk on the foot-plate ; 








but the subsidiary questions raised appear, after all, 
to be of more interest. For several hours a tre- 
mendous snowstorm had been raging, and many 
pages of Major Pringle’s report are filled by an 
account of what was taking place for a consider- 
able period before the collision occurred. We read 
of trains stopped by the snow; of snow ploughs 
which could not get at drifts because other trains 
were in the way, and so on. All this has appa- 
rently little to do with the catastrophe. A commo- 
tion existed, no doubt, but we need not concern 
ourselves with it. The main fact is that Elliot 
Junction was crowded with trains which could get 
no further, and passengers who all wanted either 
to get back to Edinburgh or on to Dundee, or, indeed, 
anywhere out of Elliot Junction. A joint local 
train was made up with a view apparently of 
getting to Arbroath. Many passengers got into 
the train, and just as it was on the point of start- 
ing it was run into by a North British train, with 
the results stated above. 

We should only occupy space to small purpose 
did we reproduce any of the evidence given as to 
the conditions prevailing throughout the 28th of 
December. The locality of the accident is about 
16 miles from the Tay Bridge. The line skirts 
the North Sea. The Caledonian and the North 
British systems unite at St. Vigeans Junction, 
close to Arbroath. At Elliot is a junction with a 
light railway to Carmylle. Lines were blocked in 
every direction. Each attempt to force a passage 
seems to have led to another derailment. Late in 
the afternoon it was deemed possible to send on 
south a North British train which had been detained 
for several hours at Arbroath. According to the 
evidence, it was impossible to work the turntable at 
Arbroath, and the train, which consisted of five 
coaches, was dispatched tender first. There was 
much coal on the tender, which obscured the 
driver’s view, and there was a blizzard raging, so 
that it was almost impossible for those on the foot- 
plate to maintain a proper look-out. It is stated that 
the driver Gourlay was warned to be careful, and 
told that the block system was not working and all 
the semaphores were snowed up. This train ran, 
as we have said, into the relief train standing in the 
station. Major Pringle goes at great length into the 
consideration of what did and did not happen, all 
which is, however, of no general interest. 

The main facts, however, claim very careful 
attention from those who have the management of 
railways. Major Pringle’s report is really a grave 
indictment, not of one man, but of all concerned 
with the management of the traffic. In a time of 
great stress and difficulty the staff appear to have 
lost their heads; confusion worse confounded reigned 
supreme. No one was competent to give orders, 
or, having given them, to see that they were carried 
out. No fogmen were employed, no detonators laid 
down, because, we are told, fogs are almost un- 
known in that neighbourhood, and no preparation 
is made for them. The violence of the storm seems 
to have done much to paralyse the energies of all 
concerned. When block working had broken down, 
and all telegraphic and telephonic communication 
was interrupted, none of the Joint Line traffic 
staff appear to have recognised the necessity for 
keeping in touch with each other, and with head- 
quarters, whenever possible, by some extemporised 
method. No notice was sent from Elliot to 
Arbroath by messenger or train that the up line 
between Elliot and Easthaven was blocked. No 
notice was sent that single line working had com- 
menced. It was not until late in the evening that 
the signalman became aware of this fact, and for 
this reason Gourlay was not warned at Arbroath. 
An up passenger traiti was despatched from Arbroath 
at 10.45 a.m., although the up line had been blocked 
from 8 a.m., and single line working on the down 
line was not commenced until after 2 p.m. Goods 
trains were allowed to leave Dundee for Mon- 
trose and Aberdeen when there was no chance 
of their getting further north than Arbroath. 
“T am informed,” writes Major Pringle, “ that the 
North British Railway Company in Edinburgh did 
not receive the news of the accident until after 
11 p.m., although the local train, despatched from 
Elliot after the accident at 5.19 p.m., arrived at 
Dundee at 6.7 p.m. In consequence of this the 
steam crane train from St. Margaret’s, Edinburgh, 
did not reach the scene of the accident until 2 a.m. 
on the 29th. Having regard to the fact that the 
whole length of the joint line between Dundee and 
Arbroath is only about 17 miles, the general want 
of information on the line is an extraordinary 
feature.”” We agree with him that the lack of all 
discipline which prevailed at Arbroath Station on 
the 28th December is a matter calling for action 
by the joint companies. We must go tc the United 
States to finda parallel for the conditions which 
prevailed. 

As to the precise cause of the catastrophe, there 
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is no doubt that Gourlay ran through his signals. 
The semaphore arms drooped, it is true; but that 
they were understood to be at danger no one dis- 
putes. Whether Gourlay could or could not see 
them is, of course, beside the question. If he 
could not pick them up he ought to have stopped, 
or proceeded very slowly till he did. He was a 
man who had been in the service of the company 
forty-six years, and had an excellent reputation. 
That he had drunk spirits given him after the 
accident seems to be clear; but the evidence that 
he was intoxicated on the footplate is not convinc- 
ing, although it has secured his imprisonment. His 
oversight or his negligence, call it which we please, 
was only one episode in chaos. That worse did 
not happen is the only satisfactory aspect of the 
day’s transactions. 

Major Pringle, towards the end of his report, 
deals with several suggestions which have been 
made for improving signalling arrangements, as, for 
example, the fitting of speed indicators and mileage 
recorders on the footplate ; the use of larger posts, 
or more of them, to carry telegraph signal wires, 
and so on, all of which he dismisses as inapplicable 
or useless. The putting of a third man on the foot- 
plate whose business would be to attend to signals 
and control the running of the train would, he says, 
be attended with many difficulties. The man would 
be very much in the way on the footplate ; and his 
presence would only shift responsibility from one 
man to another, and would take it altogether off the 
guards. As we read his criticisms we see that the 
factors which can alone secure safe working are 
brains and discipline. Both were lacking at Elliot 
Junction on the 28th of December. 


The Testing of Metals. 


Tue “ Proeeedings” for the month of February, 
1907, of the Institution of Civil Engineers of 
France contains an important report by M. L. 
Guillet on the Congress of the International Asso- 
ciation for the standardisation of the methods of 
testing materials of construction, held at Brussels 
in September, 1906. Although this association is 
called “international.” it would appear from the 
report that not a single British engineer was present ; 
in fact, the members of the Congress seem to be 
principally French, Belgian, and Swiss. A short 
historical note is given in which it is stated that the 
Association owes its formation, on the one hand, to 
M. Ives Guyot, who, in 1891, as Minister of Public 
Works in France, created a Commission of Inquiry, 
and, on the other hand, to Professor Tetmajer, who 
had done important work in co-ordinating and 
simplifying the existing methods of testing in the 
laboratory which he had established in 1880 at 
Zurich. The first Congress was held in 1895 at 
Zurich, under the presidency of Tetmajer, and 
since then three meetings have been held, namely, 
at Stockholm, in 1897; at Budapest, in 1901; and 
the meeting now under consideration at Brussels ; 
it is intended that the next Congress shall be 
at Copenhagen in 1909. 

The Congress was divided into three sections ; 
the first devoted itself to the testing of metals, the 
second to the testing of cements and stones, and 
the third to other materials, such as india-rubber, 
oils, and wood. M. Guillet’s report is confined to 
the testing of metals. This section received and 
discussed the reports of certain engineers, to whom 
the investigation of various methods of testing 
metals had been confided. It is interesting to note 
that the usual tensile tests are not amongst these ; 
whether it was considered that these tests require 
no further elucidation, or whether it was thought 
that they can be replaced by some of the newer 
tests, does not definitely appear. It is significant, 
however, that at the Congress at Budapest in 1903 
a long discussion had taken place in connection 
with impact tests on “notched” bars, and it is 
pointed out that the manufacturers were in general 
opposed to this method, whereas the users desired 
it, because it detected brittleness in certain mild 
steels which the, tensile test was unable to do. 
The impact test was very fully considered at 
Brussels, and conclusions have almost been arrived 
at as to the particular method of impact test to be 
prescribed in specifications, and it is hoped that 
the 1909 Congress wiil confirm the conclusions 
provisionally agreed to. It is important to note 
that it is the one-blow impact test with “ notched ” 
specimens which has been adopted, and the un- 
decided points relate only to the size of the speci- 
men and to the shape and method of making the 
notch. The many-blow method is not even men- 
tioned in the report. The superiority of the one- 
blow method with notched specimens is, in effect, 
the conclusion arrived at by Captain Sankey in an 
article published by us in our issue of January 26th, 
1906. 

However, the question of impact testing is at the 





present moment under very full investigation at 
the National Physical Laboratory, so that we may 
hope before long to have the data wherewith to 
come to a conclusion. Returning to the tensile 
test, it is asserted that two of the new tests pro- 
posed, namely, the Fremont shearing test and 
Brinell’s hardness test, can, by the application of 
suitable formule, be made to give the ultimate 
tensile strength ; even the tensile elastic limit can 
be deducec from the shearing test. If this is really 
so, it is probable that the ordinary tensile test will 
go out of fashion in due course. Formerly the 
testing of metals was undertaken regularly only by 
the largest companies, but now a great and increas- 
ing number of small worksare in the habit of carrying 
out some sort of test before accepting supplies. The 
greater duty demanded of all materials by reason of 
high speed and reduced weights, especially for auto- 
mobile work, is undoubtedly the main cause of this 
change, and it has been made possible by the 
greater rapidity, the smaller cost, and the smaller 
test pieces needed by the new methods of testing. 
These points were well illustrated, and in a very 
practical manner, by the establishment of a testing 
laboratory at the Congress itself, and M. Guillet’s 
description of this laboratory, and of the tests 
carried out, is not the least interesting and valuable 
portion of his report. The following tests were 
carried out on each specimen of steel or bronze 
submitted :—(1) Photomicrographs; (2) determina- 
tion of the critical temperatures ; (3) impact test on 
notched bar; (4) Brinell’s hardness test; (5) Fre- 
mont’s shearing test. With regard to the remark 
above as to the smallness of the-test pieces re- 
quired, it will be of interest to point out that all 
the above tests were carried out with a piece of 
metal measuring 10mm. by 22mm. by 100 mm.— 
or 0:4in. by 0-9in. by 4in. approximately. A single 
tensile test would require a far larger piece of metal. 
The report is full of important statements in respect 
of all these tests, and it goes into considerable 
detail in describing them ; but our space will only 
admit reference to a few of the matters discussed. 
The impact test was carried out with a machine 
designed by M. Guillery, in which the energy to 
break the specimen, instead of being derived, as 
usual, from a falling weight, is obtained by means 
of a fly-wheel carrying a suitable projection which 
strikes the specimen at a determined moment. 
The speed of the fly-wheel is raised until it is equi- 
valent to a drop of 4 metres, which is the minimum 
drop agreed to by the Association, and the energy 
absorbed in breaking the specimen is determined by 
noting the revolutions of the fly-wheel before and 
after the impact. There is an ingenious trigger 
arrangement, by means of which the specimen is 
placed in position on the supports directly the 
desired speed has been reached. This machine is 
very compact, and if the velocity due to a 4m. 
drop is really necessary, it has obvious advantages 
over the pendulum type of machine. In the Izod 
pendulum machine, however, the drop is about 2ft. 
only, and the comparative results obtained by this 
machine are satisfactory, so that the necessity for a 
4 m. drop is open to question. The notch adopted 
was square in shape, and was 2mm. wide and 2mm. 
deep. This appears to be the latest form of notch, 
and was suggested by M. Mesnager, but its advan- 
tages are not very apparent, especially as it is stated 
in the report that the triangular-shaped notch 
accentuates brittleness, which is the very defect 
in metals this test is intended to detect. The 
critical temperatures were obtained by means of a 
compact and simple outfit designed by M. Henry 
Le Chatelier, which is suitable for workshop 
use ; it is based on Sir Robert Austen's differential 
method. The photomicrographs were taken by 
means of an apparatus also designed by M. Henry 
LeChatelier, for worksbop use, and intended to reduce 
the time required for the process. One of the most 
interesting features is that the specimen to be 
photographed need not be mounted in wax, as is 
usual, for the carriage of the microscope has suffi- 
cient motions to enable the polished plane surface 
to be placed truly at right angles to the optical 
axis. In a previous portion of the memoir M. 
Guillet gives a list of the different constituents of 
steel, and describes at some length the manner in 
which they can be combined. He then differentiates 
those combinations which are industrially useful 
from those which are not. He further makes state- 
ments co-ordinating these microstructures with 
the chemical composition, and with the mechanical 
properties of the steel. It would be impossible, in 
a few words, to do justice to M. Guillet’s statements, 
but the final conclusion he comes to is that, except 
for special purposes, where great hardness is neces- 
sary, pearlitic steels are the only ones which are 
industrially useful. Unfortunately, the micro- 
structure of such steels is not by any means a sure 
index of their mechanical properties, and, although 
M. Guillet does not refer to the matter, it is not 





improbable that the microstructure on which th 
brittleness of certain mild steels depends is of rd 
minute a nature to be resolved with the powers of 
magnification now available. 

We will mention only one more test, namely, the 
shear test, carried out at the Congress by a maching 
designed by M. Frémont, and arranged to give an 
autographic record. It is stated that the ultimate 
stress, the elastic limit, and the reduction of area 
that would be obtained from a tensile test can bg 
obtained merely by placing this autographic record 
on a curve drawn by M. Frémont, and published } 
him in the Revue de Métallurgie (March, 1906). We 
can only say that if this statement is confirmed it 
is a most important result, likely to lead to great 
simplification in workshop tests. The report under 
consideration is clear evidence of the great interest 
taken, especially in France and Belgium, in the 
subject of testing metals, and, although no definite 
decisions have yet been arrived at as to the best 
manner of carrying out the proposed new tests, a 
considerable amount of work has been done, from 
which it is to be hoped clear statements, such as 
can be embodied in specifications, will in due course 
emerge. 


Rolling Stock for Indian Railways. 


THE expansion in the internal trade of India in 
recent years has apparently been on a larger scale 
than the increase in the facilities afforded by the 
railways for the transport of goods, and a dearth 
of railway wagons has consequently arisen, which 
has been specially experienced in the past twelve 
months. The fact that the existing rolling stock on 
some of the railways is inadequate for the purpose 
was admitted by the Secretary of State for India in 
the course of a reply to a question put in the 
House of Commons at the end of February. Early 
in March a meeting of Indian exporters in connec- 
tion with the East India and China section of the 
London Chamber of Commerce was held in the 
City to discuss the advisability of making repre- 
sentations to the] India-office, with a view to a 
larger expenditure being granted for the provision 
of additional rolling stock. This was followed a 
day or two later by the reception by the Secretary 
of State for India of two deputations representing 
chairmen of Indian railway companies and Indian 
exporters respectively, and now at the end of April 
it is announced that a departmental committee has 
been appointed to conduct an inquiry into the 
subject. An insufficiency of rolling stock is, of 
course, not peculiar to India, seeing that com- 
plaints of a similar kind have been made in recent 
months in regard to railways in the United 
Kingdom, Germany, Belgium, and other countries, 
but the circumstances in India differ very materially 
from those obtaining in other parts of the world. 
The Indian railways have been built under Govern- 
ment guarantees, and are now mostly owned by the 
State, although they -are still worked by the com- 
panies under agree.nents, and are intended to be 
operated by them for many years to come, if not 
indefinitely. The State guarantees have been of 
enormous advantage to the companies, for without 
them many of the railways would probably not 
have been constructed at the present time; but 
Government guarantees and the exercise of the 
right of expropriation carry with them financial 
responsibilities which tend to limit the capacity of 
the companies which work the lines, owing to the 
control exercised over them. 

If it is precisely the financial relations existing 
between the Government and the Indian railway 
companies which regulate, if not hamper, the latter 
in dealing either with the construction of new lines 
or the provision of additional rolling stock, the 
position has to be accepted as it stands as a British 
example of a State system of railways, the working 
of which is continued, on behalf of the Govern- 
ment, by the original founders of the undertakings 
or by their successors. Mr. Morley, the present 
Secretary of State for India, is evidently not 
favourably impressed with the method as exemplified 
by Indian practice, for he recently expressed the 
hope, when replying to the two deputations which 
were jointly received, that such a system would 
never be seen in the United Kingdom, an opinion 
which will be shared by the majority of the 
general community. When traffic increases on our 
home railways, it is possible for the directors 
of the companies concerned to make their own 
arrangements for coping with the augmentation, 
whereas the development of traffic in India severely 
taxes the resources of some of the railways, and it 
is to be feared that the absence of freedom of action 
in respect of the augmentation of new rolling stock 
when it is necessary causes a considerable loss of 
business. If this is not the case, it is impossible to 
give any other explanation of the expressions of 
regret made by some of the chairmen of the railway 
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companies at the half-yearly meetings of the share- 
holders at the shortage of rolling stock, and for similar 
complaints on the part of the Indian merchants. 
The foundation of the troubles lies in the financial 
relations subsisting between the Government and 
the companies. If the latter represented purely 
private undertakings, they would take the neces- 
sary steps for raistmg fresh capital, either for de- 
sirable extensions of the railways or for the acquisi- 
tion of extra rolling stock, but the agreements with 
the Government prevent them from adopting this 
attitude, and they are dependent upon the Govern- 
ment for the provision of means with which to deal 
with any upward movement in passenger and goods 
traflic. Yet it has been stated at one or two rail- 
way meetings, and repeated by members of one of 
the two recent deputations, that some of the com- 
panies would have taken measures to provide addi- 
tional capital for the purposes in question, but that 
no favourable response had been made to these 
overtures. The Secretary of State for India does 
not, however, consider that the companies are cut 
off from free access to fresh capital. This is shown 
by his statement that the India-office is prepared to 
consider any application from any company to pro- 
vide capital for itself, subject to the conditions and 
restrictions which the Government as a guarantee- 
ing authority is bound to preserve. If, then, this 
represents the actual views of the Government as 
intended to be carried out in practice in the future, 
there is hope that the railways may not find it so 
difficult to deal with expansion from the present 
time. 

The future outlook for the Indian railways, on the 
assumption that the complaints as to obstacles in 
the way of arranging for fresh capital and rolling 
stock are well founded, should be rendered still 
more promising from this point of view, having 
regard to the appointment of a Departmental Com- 
mittee on the subject. The Committee, which is 
composed of three representatives of the India- 
office and of two of the companies, is to inquire 
into and make recommendations as to the sufficiency 
of the amounts allotted in recent years for railway 
construction and equipment, the method of raising 
and applying further sums if such are found desir- 
able, and the system under which the Railway 
Board now works. Pending the report of the Com- 
mittee, whose inquiry will shortly commence, the 
fact should not be overlooked that the Indian rail- 
ways have to be taken as a whole from the point of 
view of Government expenditure, and when this 
has been done it is possible for attention to be 
devoted to the needs of the railways individually. 
On the basis of the aggregate expenditure, the 
amounts provided in recent years have made a con- 
siderable advance, seeing that the total outlay, 
which twelve years ago only reached £4,000,000 per 
annum, increased to £6,000,000 yearly between 
1896 and 1901, to £8,000,000 in 1901-02, and 
£10,000,000 in 1906-07, but for the current finan- 
cial year the sum has been reduced to £9,000,000, 
apparently owing to the stringency of the money 
market. Still more striking are the details which 
are embodied in these totals, in respect of the 
expenditure on rolling stock. For instance, in 1896 
the outlay under this heading was only £461,000, 
but in 1905 the sum had risen to £1,660,000; the 
Budget grant in 1906-07 amounted to £2,500,000, 
and the provision made for rolling stock in the 
current financial year has been raised to £3,780,000. 
These figures demonstrate that very material pro- 
gress has been made in recent years, and it now 
rests with the railway companies and merchants to 
prove fully before the Departmental Committee 
that the traffic requirements have outstripped the 
maximum capacity of the transport facilities which 
the railways are able to provide with the existing 
rolling stock, and to show specifically where 
ra ia are needed in the general interest of 
rade. 


The Port of London Bill. 


Tur London Port and Docks Bill was brought in 
for second reading in the House of Commons on 
Monday last, and the debate was adjourned. It 
1s pretty certain that the measure would in any 
case have been thrown out, and never have reached 
the Committee-room stage, for Mr. Lloyd George, 
on behalf of the Government, opposed the second 
reading. Indeed, the course adopted by the 
Government was expected, and no_ surprise 
can be felt that the London and India Dock 
Company has decided to proceed no further 
with the measure. For ourselves we confess 
some regret for its fate, for it would, at any rate, 
have constituted an improvement on the existing 
state of things, and, at the worst, the measure was 
worthy of consideration in Committee, and had in 
it the basis of a workable Act. It is admitted by 
all that improvement is badly needed in the Port of 


Bill, judiciously amended, would have enabled a 
commencement to be made in the wider work of 
improvement, and at the same time would not have 
blocked the way for a more pretentious Government 
meagure at a later date. We should, too, have seen 
the completion of the Albert Dock extension in a 
period of probably four years; but now that the 
matter is postponed, any scheme of dock extension 
must be considered by the future and newly con- 
stituted authority, and it is unlikely that the com- 
pletion of the Albert Dock extension, or any other 
scheme of accommodation of similar magnitude, 
can be effected in a less period than eight years. 
It will be recollected that Mr. Lloyd George 
@ year ago promised to initiate legislation in 
the present session of Parliament, but found 
himself unable to frame his proposals in time. 
In his speech on Monday last he pledged the 
Government more firmly than ever to deal with the 
question next session, but he considered that the 
passage of the Companies Bill would embarrass the 
Government at a later date, when dealing with the 
subject in a comprehensive manner. In the course 
of the debate he indicated the lines on which the 
future Bill will be drawn, and intimated that the 
London County Council and City Corporation had 
better make up their minds in the interval as to 
how much or how little they were prepared to go 
towards the financial support of the future adminis- 
trative body. No one will find fault with the 
statement of the objects to be attained by future 
legislation which Mr. Lloyd George put forward. 
“There must,” he said, “be further port facilities, 
a deepening and widening of the channel, and 
improvement in the accommodation for berthing, 
discharging, collecting, and distributing.” As was 
to be expected, the view of the Government is that 
the port problem cannot be left in the hands of 
any private company, but must be dealt with by 
one public port authority. But the matter does 
not end there, and the difficulty is to constitute 
such an authority as will please all parties; and if 
this be deemed an impossibility, then such a body as 
will be acceptable to the majority of interests. In 
this lies one of the two great difficulties, and it is 
the rock upon which the former Government Bill 
was wrecked. However, with a County Council 
differing so much from its predecessor as the newly 
elected body does, we may hope for a more con- 
ciliatory attitude towards the future measure. 








EGYPTIAN IRRIGATION AND THE ASSUAN 
DAM. 


A PARLIAMENTARY paper was issued on Monday con- 
taining a despatch from Lord Cromer, and a series of 
memoranda dealing with the subject of irrigation in Egypt 
and the raising of the Assuan Dam. It will be remembered 
that the Egyptian Council of Ministers decided a few 
weeks ago to proceed with the raising of the crest level 
of the great dam at Assuan, in order to augment the 
storage capacity of the reservoir. The papers now pub- 
lished, including notes by Sir William Garstin—the 
adviser to the Ministry of Public Works—Sir Benjamin 
Baker, Capt. Lyons, and Mr. Webb, give in some detail 
the grounds upon which the recent discussion has been 
based. Not only do the documents refer to the raising 
of the dam itself, but the future policy and intentions of 
the Irrigation Department are foreshadowed therein. 

Lord Cromer, in his covering despatch, refers to the 
enormous benefit which the Assuan reservoir has con- 
ferred on Egypt: The actual direct gain to the Egyptian 
Treasury has, indeed, been insignificant, for the reason 
that it was thought best to impose a very light tax on the 
lands affected, and “thus leave the benefits to be derived 
from the reservoir to fructify in the pockets of the popula- 
tion.” On the other hand, the value of the lands already 
provided with perennial irrigation has been increased by 
no less a sum than £24,510,000.* This sum will be 
increased by nearly four millions when the canals now in 
course of construction are completed. The increased 
rental value is already nearly 1} million sterling, and will 
eventually amount to over two millions. In addition to 
this, the cotton crop, the value of which last year was 
estimated at £28,000,000, has been secured. These 
benefits are directly attributable to the construction of 
the dam. Vastas are the results already obtained, the 
reservoir now supplies only about a quarter of the water 
which will eventually be necessary for the needs of Egypt. 

Sir William regards the assurance of the Egyptian 
cotton crop against failure, even in years of bad supply, 
as the most important result due to the construction of 
the Nile reservoir. The summer seasons of 1903, 1904, 
and 1905 were marked by exceptionally low Niles. In 
one of these years, had it not been for the reserve stores 
in the reservoir—by which the insignificant discharge in 
the river was supplemented—a catastrophe to the cotton 
crop could not have been averted. The assurance of the 
cotton crop in Lower Egypt cannot be considered as per- 
manent until further water storage has been provided for. 
When the distribution works in Middle Egypt are com- 
pleted the surplus water now supplied to Lower Egypt 
will not be available for the purpose. To meet the entire 
requirements of Egypt about 4,000,000,000 cubic metres 
should be stored, in addition to the summer flood brought 
down the Nile from the Soudan. Sir William points 
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will have to be made good. 

The quantity now stored at Assuan, after allowance is 
made for evaporation, is 980,000,000 cubic metres. This 
volume meets the needs of Middle Egypt and the Fayum. 
Further supplies—to meet the future needs of Lower 
Egypt—must be obtained by two means. The first and 
most efficient is by the construction of additional storage 
reservoirs in the Nile Valley. The other is the prevention 
of the present waste of water in the vast marshes of the 
Bahr-el-Gebel, south of Khartoum. Conclusive reasons 
are given for the preference of the first means to the 
alternative. Alike as regards cost, time required for 
execution of works, the loss by evaporation and certainty 
of results, this method of storage is to be preferred. If 
the Bahr-el-Gebel is to be improved the work will very 
possibly take fifteen years, while additional storage may 
be provided in four to six years’ time. Unfortunately, 
recent elaborate surveys have proved that even storage 
reservoirs will not meet all the future needs of the 
country. The amount of water available in the Nile 
after the flood has passed is limited, and, in years of 
poor supply, is only sufficient for the storage of half the 
volume required. Then, again, sites possessing the 
pbysical conditions necessary for the construction of 
both reservoir and dam are not to be met with in the 
whole Nile Valley except at Assuan. 

Thus it is that in the future, Egypt must—after secur- 
ing the full storage capacity available at the Assuan site 
—-provide the balance of water required by means of an 
increased river discharge, resulting from works undertaken 
in the region of the great swamps. In the first place, 
Sir William Garstin deals with the Assuan storage as the 
preliminary instalment of the scheme of increased irriga- 
tion. At the time when it was decided to build the 
Assuan Dam, reproach was brought against the Egyptian 
Government that no investigation of the Nile Valley 
south of Wadi Halfa had been made with the object of 
selecting an alternative site which would not entail the 
flooding of many of the Nubian monuments. But at that 
time such an investigation would have been imrossible, 
as the entire area was in the hands of the Khalifa. Two 
years ago, when the decision to postpone the raising of 
the Assuan Dam was arrived at, a detailed survey of the 
cataract region from Shabluka to Wadi Halfa was com- 
menced, under the direction of Captain Lyons, the head 
of the Egyptian Survey Department, with a view to 
ascertaining if any suitable site or sites for the construc- 
tion of a reservoir existed. 

Only four sites between Khartoum and Wadi Halfa 
present any possibilities for the construction of such works 
as would be required, and in each one of them certain 
defects exist which rendered their rejection inevitable. 

The four sites are:—(a) The Dal rapids, in the second 
cataract; (b) the Shirri Island, in the fourth cataract ; 
(c) the rapids below Abu-Hamed, in the fifth cataract: 
(d) the Shabluka rapids, known as the sixth cataract. 

In commenting on the reports received from Sir 
Benjamin Baker, Captain Lyons, and the Irrigation De- 
partment officials, Sir William Garstin sums up as 
follows :— 

With all the foregoing expressions of opinion I am in complete 
agreement. The investigation made of the cataracts during the 
last two years has proved definitely, to my mind, that—except at 
the cataract of Assuan—no satisfactory site for a dam and reser- 
voir exists in the Nile Valley. Much as I regret the fact, the 
evidence in support of it is, I consider, conclusive. It is not a 
little remarkable that the place originally selected by Sir William 
Willcocks should have proved after all to be the only possible site 
for a work of the kind. I trust I have made it clear that no 
alternative is left to the Egyptian Government but that of raising 
the Assuan Dam to a height consistent with security, and, at the 
same time, sufficient to ensure a large increase in the storage 
capacity of the reservoir up-stream of this work. 

The existing dam will be thickened and strengthened, 
and it, as well as the locks for navigation, will be raised, 
so as to permit of water being held up in the reservoir to 
the level of 113 m. above sea level, or 7 m. higher than 
at present. The storage capacity will be 2,300,000,000 
cubic metres, or 2,197,000,000 cubic metres—after allow- 
ing for evaporation—as against 980,000,000 cubic metres 
now stored. In a year when the winter supply of the 
Nile is a poor one, this volume represents the extreme 
limit to which water can be withdrawn from the river 
without seriously affecting navigatiun. Beyond this 
figure it will be impossible to go. The design is entirely 
due to Sir Benjamin Baker, and his proposals have been 
accepted by the Egyptian Government, and will be 
adhered to in all their details. The estimate for the 
work prepared by the Government engineers is £1,500,000, 
and its contpletion is expected to require a period of six 
working seasons. Sir Benjamin Baker in his memoran- 
dum writes :— 

Two years ago plans were submitted to me for the raising of 
the Assuan Dam, and, after careful consideration of the same, I 
expressed the opinion that further experience was required as to 
the practical working of the existing structure, and further investi- 
gation of the difficult mathematical problems involved, before 
satisfactory designs could be prepared for the raising of the 
dam. . . . During the past two years I have worked more or 
less continuously at the subject myself, and, owing to the publicity 
given to the proceedings with reference to the Assuan Dam, many 
engineers and mathematicians throughout the world have also 
carried out investigations relating to the actual stresses on dams. 
The engineering staff at the dam have obtained for me valuable 
data relating to the varying temperature of the mass of masonry 
constituting the dam, which has an important bearing upon the 
stresses on the work, and upon the details of any design for raising 
the dam. It would be impossible, however, to set forth what has 
been done during the past two years in a brief note, and I will 
confine myself, therefore, to the general conclusions and recom- 
mendations :— 

(1) The masonry aprons constructed during the past two years 
will effectually protect the bed of the river against erosion, even 
when the scouring action of the water rushing through the sluices 
is increased by the raising of the water in the reservoir. 

(2) Now that the apron is completed, the level of water may be 
‘raised 1-50 m. without carrying out any works at the dam or 
locks. 

(3) The existing dam and locks may be easily modified, so as to 
admit of the level of water being raised 7 m., without introducing 
any element of danger whatever, or impairing the present factor 
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of safety. 
(4) The temperature variations already referred to rendered the 
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design of the new works a difficult problem, as any new masonry 
bonded to the exsisting masonry would have been of a different 
temperature, and of doubtful utility in adding to the stability of 
the dam. 

At last a design was evolved which met all the theoretical and 
practical conditions, and rendered the storage of nearly two and 
a-half times the present quantity of water in the reservoir a simple 
problem. 

(5) If additional water is a national necessity, I have no hesita- 
tion in recommending that the raising and strengthening of the 
Assuan dam, in accordance with the designs submitted, be carried 
out, as no alternative plan of a reasonable and practicable kind 
can, in my opinion, be devised for storing the required quantity of 
water. 

The protection works on the down-stream face of the 
dam were completed last year, and consisted in the 
construction of a wide masonry talus. The works were 
carried out in a surprisingly short space of time, and 
with remarkably successful results. The new talus has 
stood the action of two floods without a single stone 
having been removed from its place. 

Sir William Garstin proposes to utilise the addi- 
tional water storéd for the benefit of Lower Egypt. 
The uncultivated area in Northern E2ypt is about 
950,000 feddans, and it is estimated that the increased 
supply of water, after deducting the quantities required 
for the needs of Middle Egypt, will be sufficient for the 
irrigation of the whole of this area. The greater part of 
the present uncultivated area is Government property, 


and valuing this at the low figure of £15 per feddan, 
would mean a benefit to the Treasury of £9,000,000. The 
land tax on the whole area when reclaimed will bring in 
£950,000 annually. In addition, the value of the cotton 
crop alone in this area should reach a sum of £3,500,000 to 
£4,000,000 annually. It is proposed that the Govern- 
ment shall carry out the extension of the main canals and 
drains necessary to bring water to the reclaimed area, 
and in all probability another barrage in the Rosetta 
branch of the Nile will be constructed. The cost of these 
works must, of course, be set against the financial benefits 
to be reaped, but, in Sir William’s opinion, the profit will 
be very considerable. The construction of the distribu- 
tive channels will, under the proposed new conditions of 
sale, be carried out by the purchasers of land at their 
own expense, and the Government will then be saved the 
excessive expenditure that has been forced upon it by the 
construction of a complete irrigation system for Middle 
Egypt. 

With reference to the Nubian monuments, and the 
Temples of Philx in particular, Sir William outlines the 
proposals of the Government with the view to minimise 
the injury that must be done to them by their submer- 
sion. Funds for this purpose will be found by the Govern- 
ment, and a very complete archeological and architectural 
survey of the submersible area will be carried out. Repairs 
will be effected when necessary and works underpinned. ' 


Sir William, in 1894, suggested the moving of the Phil 
temples to the Island of Bigah, at an estimated cost of 
£200,000, but the proposal wasabandoned in face of the 
storm of dissent from archeologists. The foundations 
were, however, carefully underpinned, and no damage has 
been occasioned to portions already submerged. The 
experience of the past few years leads Sir William to 
think that it will be wise to leave the ruins as they stand. 
It should be pointed out that the temples are uncovered 
during a portion of the year—July to October—and can 
be seen at that time. The same remark applies to other 
monuments which will be submerged by the increase in 
the water level of the reservoirs. The stability of the 
Philw temples is now assured, and, to quote Sir William’s 
words, “ they are safer than they ever have been since 
first constructed, and far safer than the majority of 
monuments existing in other parts of Egypt. There is 
consequently no fear of their being structurally injured 
by the raised water levels. With regard to the inscrip- 
tions, it is not so easy to foretell what the effect of the 
flooding will be. It may, however, be fairly anticipated 
that those on the higher portions of the stonework, which 
has not been affected by the deleterious salts contained 
in the rubbish of the Coptic village which formerly 
covered their bases, will remain as clear and as sharp in 
outline as the marks cut on the old quay walls which have 
been submerged annually for some twenty centuries. 
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THE PATENTS AND DESIGNS BILL, 1907. 


In order to follow the discussion of this measure in 
Committee, it may be useful to have a summary and 
explanation of the amendments which have already been put 
down. 

Sir Francis Channing, the member of East Northampton- 
shire, who is naturally interested in the boot trade, when 
speaking on the second reading, pointed out that at the 
present time boot manufacturers, who use American inven- 
tions, are labouring under most onerous conditions. He 
showed that sometimes manufacturers were compelled to 
enter into leases for twenty years, that was six years beyond 
the length of a patent, and to continue to pay royalties on 
any improvement or new attachment, whether patented or 
not, which was added at the pleasure of the syndicate, 
without any request from the lessee. One of the principal 
objects of the Bill is to prohibit the attachment of these 
restrictive conditions to licences (see Cl. 16), but this provision 
only relates to contracts made after the commencement of 
the Act. Sir F. Channing would extend the principle to 
existing contracts, subject to the payment of compensation 
to those who are injured. He proposes that it shall be 
unlawful (b) to require the purchaser, hirer, or licensee to 
use or employ in his trade or industry some other article or 
class of articles—whether patented or not—in conjunction 
with, or by attachment to, or in substitution for such 
patented article; or (c) to extend the term for which the 
patent remains in force; or (d) to require the purchaser, 
hirer, or licensee to continue using or paying for the use of 
any patented article beyond the term for which the patent 
remains in force, or after the patent has been declared to be 
invalid. In addition to this, he would make the question 
whether a ‘‘ compulsory licence,”’ that is to say, a licence to 
use and work the patent should be granted or no depend to 
some extent on whether the patentee has been in the habit 
of imposing onerous restrictive conditions. 

Mr. Ramsay Macdonald has also proposed a number of 
amendments. He suggests that Clause 10, which provides 
that patents worked outside the United Kingdom may be 
revoked on the application of ‘‘ any person interested,’’ shall 
be amended by allowing such an application to be made by 
any person. He also suggests certain amendments to 
Clause 11, which has relation to compulsory licences. The 
clause provides, in effect, that the reasonable requirements 
of the public shall not be deemed to have been satisfied (a) if 
by reason of the default of the patentee to manufacture the 
patented article to an adequate extent or to grant licences 
on reasonable terms, any existing industry, or the establish- 
ment of any industry in the United Kingdon, is unfairly 
prejudiced, or the demand for the patented article is not 
reasonably met. Mr. Macdonald would amend this clause 
by penalising patentees who refuse to treat on equal terms so 
far as the ordinary operations of business will permit all 
users of or applicants for the patented article. He would 
also amend Clause 16 by making it unlawful in any contract 
made before or after the passing of the Act for the licensor 
of a patent to impose as a condition of the use of the 
patented article any system of payment by royalty or other 





article is the basis upon which payment is made. These 
amendments to Clause 16 are also supported by Mr. George | 
Roberts. 

Most of the amendments proposed appear to relate to | 
Clause 10. It will be remembered that this clause gives | 
jurisdiction to the Comptroller of Patents to revoke a patent | 
if not sufficiently worked, subject to an appeal to the Court. | 
Mr. Dundas White would vest this power directly in a judge | 
of the High Court. He also proposes an amendment to | 
Clause 33. That clause provides that if any person uses on 
his place of business, or any document issued by him or 
otherwise, the words ‘‘ Patent Office’’ or any other words 
suggesting that his place of business is officially connected | 
with, or is, the Patent Office, he shall be liable on summary 
conviction to a fine not exceeding £20. Mr. White suggests | 
that the words ‘‘ or any department or branch thereof’’ be 
inserted after ‘‘ Patent Office.’’ 

He also proposes certain new clauses relating to the mark- 
ing of articles as ‘‘ patented,’’ and as to the duty of patentees | 
to give notice to the public that articles are patented. He | 
further suggests that no injunction in respect of any in- 
fringement shall be granted by any Court unless the plaintiff 
proves to the satisfaction of the Court that, inter alia, he is 
supplying, and is prepared to supply, the patented article to 
the public at a reasonable price, and that monetary 
damages will not be a sufficient remedy. 

Mr. Edward Dunn proposes certain amendments to the 
Clause 16 which, as already explained, seeks to prevent the 
attachment of restrictive conditions to the use of articles 
which are the subject of letters patent. He would provide 
that the vendor or licensor of the patented article may, not 
less than six nor more than twelve months after the coming 
into operation of the Act, apply to the Court for an | 
order declaring the whole contract at an end. On such an | 
application, the Court may make the necessary declaration 
unless the purchaser or licensee consents either (a) to such 
a variation of the original contract as shall make it similar | 
in terms to contracts issued by the vendor, lessor or licensor ; 
or (b) to pay to the vendor or licensor such damages as the | 
Court shall think fit. 

This proposal is made apparently with the object of | 
relieving vendors or licensors from the hardship which would | 
be occasioned to them if Clause 16 is made retrospective in 
in its operation. 








PUMPING ENGINES FOR BRIGHTON 
CORPORATION. 

THE engravings given above, on page 426, and in our two-page | 

Supplement illustrate a set of high-duty powerful pumping 


| engines and accessories, constructed in duplicate by Messrs. 

| Fleming and Ferguson, Limited, of Paisley, and now fully | 
| erected at the Falmer pumping station of the Brighton | 
| Corporation. The view on page 426 is from a photograph of | 
| one of the engines, as seen above the starting platform, and 
| standing in the erecting shops of the makers, and when it is 
| stated that the total weight of the pumping machinery, exclu- | 
system by which the amount of work done by the patented | sive of boilers or auxiliaries, amounts to 1050 tons, a good | deep well pumps discharge main. The Edwards air pumps, 
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idea of the character of the installation is conveyed. 
Although the proportions are liberal and massive, the design 


} is such as to impress one with its simplicity and acces- 


sibility. 

Each plant consists essentially of a set of inverted vertical 
triple-expansion engines placed directly over three plunger 
pumps, and working a three-throw crank shaft, which is 
extended to carry a heavy fly-wheel and turn a second three- 
throw crank shaft which operates the deep well pumps. These 


| are of the Ashley type, and are situated in two separate we'ls 


about 220ft. below the starting platform. Each engine is 
designed to raise 3820 gallons per minute from the deep 
wells, and to deliver it into a covered reservoir situated out- 


| side the pumping station, whence the plunger pumps draw 


their supply. These pumps deliver their water through 
separate mains, and have the following duties :—One of 1475 


| gallons per minute, against 54ft. head; one of 308 gallons 
| per minute, against 129ft. head; and one of 308 gallons per 


minute, against 358ft. These deliveries are calculated with 
the ample margins, for slip, of 5 per cent. on the plunger 
pumps, and 10 per cent. on the deep well pumps, and with the 
engines running 18 revolutions per minute. 

A reference to the general plan above—which is in a 
great measure self-explanatory—will show that steam is 
supplied by five large Lancashire boilers. These work at 160 1b. 
pressure, and in conjunction with a Green’s economiser, 
arranged in a separate building in a line with and contiguous 
to, the engine-house. A powerful hauling engine is fixed 
in the boiler-room, with capstan head on platform above, for 
drawing coal wagons from a railway siding on to the coal 
bunkers. From these the fuel is drawn at the stokehold 
level on a tramway running the full length in front of the 
boilers. Hand firing, with slow combustion, has been decided 
upon for the stoking of the boilers. 

Referring again to the engines particularly, the steam 
cylinders are jacketed all over, and are fitted with specially 
hard liners. The valve gear is of the Allan type, operating 


| slide valves, with an expansion valve working on the back of 


the high-pressure valve. Each valve gear is separately adjust- 
able from the starting platform while the engines are at 
work. To prevent racing away—as, say, in the event of 
a@ main bursting—each main is fitted with an automatic 
device which opens communication between the condenser 
and the atmosphere when the reduction of head has reached 
a pre-determined amount, which may be regulated at will. 
The arrangement is such that the connection to the condenser 
cannot be again closed until the head has been restored, or 
until that particular service has been shut off, so that there 
may be no undue waste of water. 

To assure absolute smoothness of working and avoidance 
of shocks, which are so destructive to pumpirg machinery 


| and mains, a very liberal provision of air vessels has been 


made to both the suction and delivery sides of each pump, 
In front of the engines and on the starting platform a power- 
ful steam-driven air compressor is fitted with distributing 
mains to every air vessel. 

The surface condensers are of the marine type, are situated in 
the basement at the rear of the engines, and are supplied 
with circulating water from an adjustable by-pass from the 
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together with the feed pumps, are operated by a disc-crank 
on the end of the crank shaft. A powerful auxiliary feed 
pump of the Cameron type is placed on the starting platform, 
with independent connections to all the boilers and the econo- 
miser, and all feed - water, after leaving the pumps, passes 
through a duplicate set of filters and meters. 

For manipulating the heavy parts of machinery a 12-ton 
crane runs overhead the full length of the engine room. It 
is driven by ropes from the fly-wheel of the feed engine, 
whose pumps may be disconnected by clutch for this purpose. 

This pumping plant has been constructed and installed 
under the supervision of the Brighton Corporation Water- 
works engineer, Mr. James Johnston, M.Inst.C.E., 
M.I. Mech. E., and it speaks well for the character of the 
work done by Fleming and Ferguson that this is the third 
successive pumping station equipped by them for the same 
Corporation. 








NEW LINCOLNSHIRE RAILWAY AND 
SHIPPING EXTENSIONS. 


Nortu Lincolnshire, so rich in mineral deposits, has for a 
long series of years been one of the most isolated places in 
the kingdom as regards railway accommodation, considering 
its importance. Up to recent years the district has been 
chiefly in the hands of the Great Central Railway Company. 
Some idea may be formed of its importance when it is stated 
that something like 1,125,500 tons of coal and coke has to be 
carried yearly from South Yorkshire and Durham to the 
blast furnaces in the neighbourhood of Frodingham, whilst 
the iron ore raised—over 2,000,000 tons —has to be distributed 
chiefly by rail to various parts of the country. Two import- 








Section at L.M. 


ant projects in the shape of a new railway, which will shortly 
be opened, and a proposal to create a deep-water dock at 
Boston, affording direct communication with the New South 
Yorkshire and the Notts and Derbyshire coalfields, are just 
now engaging considerable attention. 

The new railway, which is known as the North Lindsey 
Light Railway, commences with a junction with the Great 
Central Railway at Frodingham, and runs to Winteringham 
Haven. The line passes through the whole of the vast iron- 
stone deposits now being worked to the north of Frodingham 
to the river bank. Several new areas of ironstone have been 
leased by Yorkshire and Midland iron companies, and others 
are being worked. The line, which is about nine and a-half 
miles in length, is now completed to Winteringham, and will 
be opened shortly. The Lancashire and Yorkshire Railway 
has secured large areas of land on each side of the North 
Lindsey estate, and proposes to create their new port, about 
which a good deal is likely to be heard during the coming 
Parliamentary fight. 

The second project, which, if carried out, would have a 
marked effect on the carrying of coal to the seaboard is by no 
means a new project. Many years ago a similar scheme on 
a much smaller scale was promoted by Captain Harrison, of 
Boston, a very large coal merchant, and was connected with 
the Strafford Collieries, near Barnsley. In the year 1881 a 
Mr. W. Thompson, of London, endeavoured to form a 
limited liability company with a capital of £1,000,000 to 
take coal from Yorkshire and Derbyshire to Boston deeps, at 
something like 3s. per ton less than the railway rates. Now, 
however, the project is being revived on a very large scale. A 
number of gentlemen interested in the scheme visited Boston 
last week, and are convinced that the time is opportune for 
constructing a deep-water dock, with an entrance equal to 





any on the Kast Coast. It is understood that *the"openin 

out of the large new collieries in the new South Yorkshire 
coalfield south of the river Don in the Doneaster and 
Rotherham district has brought matters to a head. The pro 

jected new port is by many miles the nearest deep-water port 
to these and other collieries. Boston has a great advantage 
over all the other ports on the East Coast for the Purpose of 
communication with various large towns in the centre of the 
country. Since the scheme was first projected important 
changes have taken place. The new port would have direct 
communication by means of the East and West Coast Rail. 
way with the large collieries of Derbyshire. The Leam 
Valley and Erewash Valley coal pits on the Great Northern 
and Midland Railways are within avout 50 miles, and those 
on the East and West Coast Railway lie about 60 miles 
away. 

The new project, it is pointed out, would greatly benefit 
by the opening out of the South Cor and other coalfields 
believed to exist in Lincolnshire, which are shortly 
likely to be further proved at Louth by a company which js 
being formed to test the coal measures. 








DOCKYARD NOTES. 


THe small German cruiser Danzig on her trials made 
22°96 knots with 12,114 indicated horse-power. She thus 
fell a trifle short of her designed speed. She is the last 
of the seven Bremen class, and the only one to be under 
23 knots on trial. It is interesting to note that with most of 
these German cruisers those built by contract beat those con- 
structed in the Imperial Dockyards. 


THE trial speeds obtained by this particular Bremen class 
—a series of vessels, by the way, to which we have no 
‘reply ’’—were as follows :— 

Speed, knots. Builder. 

= ne es Weser, Bremen 
Vulcan, Stettin 
Danzig Dockyard 
Vulean, Stettin 
Wescr, Bremen 
Weser, Bremen 
Danzig Dockyard 


Bremen .. 
Hamburg 28-1 
Berlin ee 
Liibe*k (turbines) .. 23-5 
Miiochen See 
Leipsig .. 23-0 

Danzig 22-96 


WE have four Gems and eight Scouts, in a sense, as 
‘* replies,’’ but the Scouts carry only 12-pounders, against the 
German 4in. guns. Also, we are building no more such 
vessels, while Germany has nine 24 or 24°5-knot vessels of 
the same general type in hand. 


Tue contract for the third German Dreadnought, the 
Ersatz Baden, has been secured by the Krupp Germania 
yard at Kiel. The displacement of these ships is now stated 
to be 19,000 tons. The armament is sixteen llin. of 
50 calibres each. Speed about 19 knots. 


THE Dreadnought is lying alongside S. Railway jetty at 
Portsmouth for her repairs, and night shifts are at work on 
her. 


A 121N. GuN is being mounted temporarily on the super- 
structure of the United States Monitor Florida, the object 
being to test the effect of firing it over the lower turret. The 
guns of the South Carolina and Delaware classes are so dis- 
posed, though chiefly with a view to fire on either broadside 
without undue length of hull. However, as this system 
allows all four guns to fire ahead, it has been deemed desir- 
able to experiment with the system, in order to learn whether 
—should such firing take place in action—any unpleasant 
results may be expected. 


THE Oregon and Massachusetts are being reconstructed. 
Their old cylindrical boilers are being replaced by water 
tubes, and the hydraulic training gear of the turrets will be 
replaced by electric gear. Whether this last is any great 
gain is still open to some doubt, though it is worthy of 
remark that no nation is so conservative as the United States 
about naval matters. For instance, the Americans will have 
nothing to do with oil fuel, and they are looking very care- 


fully at turbines before definitely deciding to adopt them.- 


Electrically-controlled turrets are, of course, no novelty in 
the American Navy, but the substitution of them for old 
hydraulic gear is a different matter to fitting them in new 
ships—that is to say, it indicates an opinion that very 
superior advantages are expected. 


EMDEN is to be made into a first-class torpedo station for 
the German Navy. It is already a secondary station, but in 
future it will be the chief North Sea torpedo base. Cuxhaven 
is being made into a Rossyth ; or, rather, the Germans are 
doing there what we might have done in the Humber. 








ATTEMPTED TRAIN WRECKING IN FRANCE.—Two attempts, 
within a short time of one another, to throw trains off the rails at 
the same spot near the Vesoul Station on the Paris and Belfort 
line of the French Eastern system, have happily been frustrated. 
At a point about 800 m. from the station, the line, on bank, makes 
a sharp curve, while edging a deep ravine on one side. At about 
9 p.m., the driver of an express from Belfort felt his engine sud- 
denly lifted up at this point, while what afterwards proved to be 
a sleeper, rolled down the bank ; but, fortunately, the wheels came 
down again on the rails. At Vesoul both clearing irons of the 
engine were found to have been broken off, and the gear somewhat 
distorted. The foreman platelayer, though he noticed nothiug 
abnormal except the sleeper at the bottom of the bank where the 
shock occurred, made a second inspection of the linea few minutes 
before midnight, when a fast train from Bale wasdue. Not 400 m. 
from the station he found chair keys piled against the inside of the 
rails on the up line, and fsrther on fishplates similarly piled. 
Where the previous shock had occurred a rail had been laid 
obliquely across the line, as if to divert the train down the ravine. 
The foreman was clearing the track of this and other obstacles, 
when he was interrupted by a shower of stones, which broke the 
glass of his lantern and put out the light. Almost at the same 
moment he heard the train coming round the curve and made 
frantic efforts to stop it, but his shouts were drowned and his 
signals unheeded in thedarkness. The train passed, and at Vesoul, 
where it stopped, the clearing irons of the engine were found 
broken off in this case also, while the smoke-box had been staved 
in. At the spot where the second train sustained a severe shock, 
but also without leaving the metals, three heavy rails, all of them 
twisted, several fish-plates and two sleepers were found scattered 
about, 
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L RACK-RAIL ENGINES AT SOUTH 
moe KENSINGTON. 


: sting set of models, showing the development of the 
A in eee comotive from Blenkinsop to Abt, has lately been 
= don view in the Mechanical Engineering Collection at 
wor Kensington. The case containing the models, which 
rug uF in number, is just in front of the Rocket. There 
rd ra been a photograph of a model of Blenkinsop’s 
aon Colliery ergine of 1812, but now the original 
: odel itself has been acquired. No maker’s name or date is 
= hed to it, and it does not appear to be minutely accurate 
~_ respects, though sufficiently so to give a good idea of 
se curious engines and the way in which they worked. 
The system was defective in that the rack, being applied on 
one side of the engine only, and outside the carrying wheels, 
must bave strained the machine considerably. The spur- 
wheel shaft, for working the rack cast on the outer side of the 
fish-bellied rails, was driven by two smaller spurs, each 
turned by a long return connecting-rod from a cylinder sunk 
in the boiler top. ‘The rack had semi-circular lugs, or teeth, 
of about 6in. pitch by 2}in. face. - The loads came down 
partly by gravity, but the rack was efficient enough to enable 
trains weighing 15 tons to be worked empty up a short 
gradient of 1 in 18, which certainly no adhesive engine of 
that day could have done. The model shows both cylinders 
exhausting into the open air through a short upright pipe 

Jaced between them, but it is known that later on the 
engines were altered, so that one cylinder exhausted into the 
funnel, with excellent results. A double exhaust, arranged 
in the same way, would have been too much for the consum- 
ing powers of a grate forming part of a single flue running 
straight through the boiler. 

The other models have been constructed by Messrs. Lucas 
and Davies, from drawings prepared in the Museum, to a 
scale of 1:16. In each case only the frames and working 
gear are shown, the boilers and, tanks, &c., being removed ; 
the models are mounted on a short length of rail, having a 
gradient of 1 in 10 or 12, and can be worked up and down it 
by a bandle and cords. Taking them in order, the Fell 
centre rail engine comes first, being one of those built by 
Gouin and Co., of Paris, in 1867, for the line over Mont 
Cenis. It is carried on four coupled wheels 28in.in diameter, 
with a base of 7°08ft. There are two horizontal cylinders 
16 by 16, fixed between the frames in the usual way, with 
the valve chests between. The valves were driven by outside 
excentrics, link motion, and rocking shafts. At the middle of 
the engine, between a pair of transverse stays, were situated 
two sliding frames, one on each side of the centre line ; each 
of these carried two vertical shafts, having at their upper 
ends overhung cranks, while to their lower ends were fixed 
the horizontal wheels 28in. in diameter. These were pressed 
inwards, so ag to grip the central rail, by means of springs 
and cross beams, actuated by a right and left-hand screw 
worked from the footplate. The shafts on each side of the 
central rail were coupled by rods at the top and bottom, and 
were directly driven by the pistons through connecting-rods 
moving in a horizontal plane, while the motion was commu- 
nicated to the carrying wheels through rocking shafts and 
levers which drove outside connecting-rods attached to crank 
pins in the wheels. In later engines, however, it was found 
necessary to couple the horizontal wheels on opposite sides of 
the central rail by link work or spur-gearing to keep them in 
correct phase with each other. When descending inclines 
the engine was controlled by brake blocks on the carrying 
wheels, and also by slipper blocks gripping the central rail. 
The weight of the engine, full, was about 20 tons, whilst a 
similar pressure could be applied to the middle rail, thus 
doubling the adhesion. In general, the machine took a load 
of 20 tons up inclines of 1 in 12 at 10 milesan hour. The 
centre rail was of the ordinary double-headed section, laid on 
its side and supported on chairs formed of bent wrought iron 
bars, which were bolted to longitudinal sleepers laid upon 
and secured to the transverse ones. The line was more 
successful mechanically than financially, and was givea up 
when the Mont Cenis Tunnel opened—in fact, it seems extra- 
ordinary that it should have been made when that was 
already far advanced towards completion. Of course, this 
was not a true rack railway, but it formed an intermediate 
stage between one and the usual system of direct adhesion by 
sheer weight. The gradient shown is 1 in 12. 

Next in order comes Riggenbach’s system of a ‘‘ ladder- 
rack,’’ mid-way between the running rails. The first line of 
this kind was laid up the Kahlenburg, near Vienna, in 1874, 
to the gauge of 4ft. S84in., with a maximum gradient of 1 in 
10. The engine represented was built for this line by the 
Swiss Locomotive Works, at Winterthur, Switzerland, and 
ran on four wheels, only 26in. in diameter, on a base of 
10°17ft. Two horizontal outside cylinders, 13 by 17°72, 
drove a countershaft having a pair of pinions fixed on it; 
below this was a shaft carrying a toothed wheel, which 
geared with the rack. To each side of this was bolted a 
wheel gearing with the pinion above. In working the engine 
was always below the train, no couplings being used. Three 
kinds of brake were employed, viz, a strap on one of the 
crank discs; a toothed pinion on the back axle, gearing with 
the rack, and fitted with drums and brake-blocks; and a 
system of back pressure, caused by compressing air in the 
working cylinders, drawing it in through the exhaust ports, 
and expelling it through a special regulating valve. Guards 
were provided to prevent derailment, and the engine weighed, 
full, 19°44 tons. Its ordinary load was 42 tons. The per- 
manent way consisted of flat-footed 40 |b, rails, spiked to trans- 
verse sleepers. The rack had a pitch of 3-72in., the teeth 
being formed of wrought iron bars of trapezoidal section, with 
oval ends riveted into the webs of a pair of 4in. by 2°4in. 
channel irons, placed back to back 5in. apart. The rack was 
in lengths of about 10ft., joined by fish-plates, and bolted to 
the sleepers; it weighed 1111b. per yard. Gradient of 
model, 1 in 10. 

Riggenbach’s system was not perfect, and in 1882 R, Abt 
patented an improved form of rack, consisting of narrow 
rectangular bars, having teeth cut in them, and placed ver- 
tically on chairs. The bars were arranged in two or three 
lines near together, with the teeth stepped ; a pair of stepped 
Pinions on the engine, out of phase with each other, geared 
into them, thus ensuring smoothness of motion. One cog 
was always in action, instead of the perceptible interval of 
Riggenbach’s method, which led to a series of jerks. The 
first Abt line was laid at Blankenburg, in the Harz Moun- 
tains, 1884-6, and in this country the Snowdon line, 1894-6, 
is an example. The model shows an engine built at Win- 
terthur, running on six wheels, the four leaders, 25°71in. in 
diameter, running loose on their axles, and the trailers, 
20-47in. diameter, being attached toa Bissell truck. The 
rigid base is 4°48ft., the total 9°85. Two horizontal 
cylinders, 11°81 by 23-6, are placed above the foot-plate mid- 





way along the engine, with the valve chests above. The 
piston-rods are continued forward to the crossheads, and 
motion is communicated to cranks on a central axle through 
connecting-rods and rocking levers pivoted low down on the 
frame. The two leading axles are coupled by rods; each 
carries a double pinion gearing with the rack. ‘These pinions 
consist of toothed rings connected with discs, forged solid 
with the axle, by means of internal springs, allowing for a 
slight circumferential movement when necessary. Each 
pinion has fifteen teeth and a pitch diameter of 22°56in., the 
teeth of one pinion ring being opposite the spaces of the other. 
The pinions are held in position laterally by grooved brake 
drums on each side, bolted to the axle discs. The frame is 
outside the wheels, and has springs to the coupled wheels 
only. Three kinds of brake are fitted ; in one the blocks grip 
drums on the driving axle; another is an automatic steam 
brake working on two of the drums whenever the speed 
exceeds five miles an hour; the third is the air compression 
before described. The latter is principally relied upon. 

In working order the engine weighs 17°22 tons, and takes 
184 tons at four to five miles an hour. The rack bars have 
fifteen teeth of 4‘72in. pitch, 1-97in. deep, they are ‘98in. 
thick where the gradient is steeper than 1 in 9, and ‘79 where 
it is less ; the bars break joint, and are bolted at the middle 
and ends to rolled steel chairs weighing only 12 1b. Flat- 
footed 414 lb. rails are used, with steel trough sleepers 6ft. 
long and 35:45in. apart, having turned-downends. The rails 
are attached by bolts and clips. At intervals of from 50ft. to 
150ft., according to the gradient, vertical iron joists, set in 
concrete, bear against the sleepers to prevent the track creep- 
ing downhill. 

This model is shown on a gradient of 1 in 53. All three are 
admirably adapted for the use of engineering students, and 
afford a ready means of quickly comprehending a somewhat 
complex subject of study. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the’ opinions of our 
correspondents. ) 





THE JOHANNESBURG GAS ENGINES. 


Sir,—The letter of your Johannesburg correspendent in your 
issue of 12th inst. and your editorial reference to the same will be 
read with much attention by «ll concerned in the development of 
large gas power stations, and it would be a matter of considerable 
public interest if full and further information were given as to 
how the working costs are made up and the real nature of the 
troubles that have been met with up to now. The choice of gas 
for Johannesburg has been criticised by two classes of people, the 
first of whom appear not to have been opposed to gas per se, but 
considered it a risky experiment to put up a large plant without a 
steam reserve so far away from home. 

The second section of the opposition appears to have come from 
people who are opposed to the use of gas engines altogether, and 
there are obvious reasons why many people should still hold these 
views, but they are not engineering’ reasons. 

Subsequent events may seem to have justified the first class of 
criticism, but five years ago, when the scheme was first mooted, 
the consulting engineers were in « peculiar position. The large 
steam turbine was still in a comparatively experimental stage 
almost as much as the gas engine, and even then it was obvious 
that the large gas engine had reached the stage when it would 
take its place in the power station of the future, and the 
fact that there are now between 400,000 and 500,000 horse- 
powcr at work in what may be termed large-size gas engines 
is proof that this was not a mistaken idea, so that it does 
not appear, therefore, that the consultants were running 
any undue risks in advising the use of gas, more especially as the 
fuel available at Johannesburg seemed very well suited to use with 
producers, and the scarcity and high price of water, coupled with 
the natural difficulty of obtaining anything like a high vacuum, 
caused the makers of steam turbines to be very chary as to giving 
any guarantees of running cost ; and, as a matter of fact, I believe 
the original estimated cost of running the gas engines showed a 
very substantial saving over any steam-driven plant, and why these 
estimates should have been so exceeded is a matter it would be 
very interesting to have explained. No doubt the makers may not 
deem it expedient to publish a full account of all the difficulties 
they have met with, but from the vague reports that have been 
allowed to reach this side, it would seem to be a combination of 
sheer bad luck and want of experience. I believe that at the time 
the order was placed with Messrs. Stewart they had not built the 
Oechelhauser engine to these large sizes, and although, no doubt, 
working drawings of the continental engines were available, this 
would be probably hardly enough, as, unfortunately, the building 
of large gas engines partakes somewhat of an art as well as a 
science, and it is the actual experience that is ry for 
However, since this work was placed in hand they seem to have 
built a number of others quite successfully, and in the interests of 
all concerned, it is sincerely to be hoped that the troubles of the 
Johannesburg plant will scon be overcome. 

One cannot perhaps be surprised if the Johannesburg authorities 
are inclined to regard the whole scheme as a mistake, and go back 
to steam as something that there is less uncertainty about. How- 
ever, before arriving at that decision, it should remembered 
that large gas engine stations elsewheve are in successful operation. 
The station at Madrid has a capacity of 12,000 horse-power, 
in six units of 2000 horse-power each, and will be in full work by 
the end of the year. A plant of 48,000 horse-power is in course of 
erection at the Deutscher Kaiser Steel Works, and will consist of 
twenty-four engines of 2000 horse-powereach. The United States 
Steel Corporation in America have placed large orders during the 
past year for gas engines of 3000 horse-power and upwards, and the 
town of Scheveningen has been for many years past running ex- 
clusively by large gas engines. In Herr Reinhardt’s paper read 
last year it was stated that out of 41 works in Germany they had 
either at work or on order a total of 349 engines giving a total 
horse-power of 385,000, and one works alone had 35,000 horse- 
power in the form of gas engines. Moreover, it stated that in 
most ironworks the whole of the gas engines work continuously 
without any reserve ; a few have up to 40 per cent. reserve of gas 
engines, and a few have a similar reserve of older types of steam 
engines or steam turbines, and this statement is significant, as the 
German ironmaster is the last person in the world to run any risk 
of having to shut down his plant. I have had occasion to pay 
rather frequent visits to Germany during the past few years, and 
every time I have found gas engine houses being extended and 
larger units put down. All types of engines enjoy their share of 
patronage. The Niirnberg, Cockerill, Ehrhardt and Sehmer, 
Deutz, and Oechelhauser types may be found running in the same 
power-houses, and the users of the large gas engines on the Conti- 
nent seem to have passed through and to a great extent forgotten 
their early troubles. 

In your editorial note alluding to the matter, reference is made 
to peculiar economic conditions which you consider have an impor- 
tant bearing on the subject. This is just one of the points that 
we should ail like to be a little enlightened about. There may be 
some very good reasons why gas power is not suitable for 
Johannesburg, but this is not evident from the information so far 
available, and before a final determination is come to, to go back 
to steam —for there is no other word for it—it is to be hoped that 
those who are entrusted with the decision in this matter will take 








the opportunity of becoming thoroughly acquainted with the true 
state of the art as it exists at the present day. 

The best news that everybody could hear about the matter 
would be that the contractors, guided by the experience their 
representatives have already obtained on the spot, have put the 
plant in a satisfactory condition, and personally, I shall he 
exceedingly surprised if they do not doso, Failing that, I think 
it is only due to the large number of people now interested in gas 
engine plants that the fullest explanation should be given of the 
reasons that have prevented this. 

Runcorn, April 23rd. Percy R. ALLEN. 


SCREW PROPELLERS AND THE HELM. 


Str,—In letters which appeared in your issues of March 29th 
and 12th inst., on the action of ‘Propellers on Rudders,” the 
tendency of a ship with engines working astern to go off her course 
is discussed, but no cause is suggested except that the screws set 
up streams around the rudder which aff ct the ship’scourse. The 
reasons for it being necessary to carry a little port helm when 
going ahead may be left out of the question. 

It is a fact well known that aship’s head will go to starboard, or 
rather, the stern will go to port when stopping headway, or going 
some distance astern, and among the many I have questioned on 
the point there have been various opinions as to the cause. I) am 
convinced that whatever may have been published to the contrary, 
it is not the action of rudder and screw that causes the phenomena, 
but the streams caused by the screw acting on the counters. 

With a ship under full way, directly the engines are reversed 
the screw carries with it, and acts in practically the same body of 
water, which continues until the velocity of the stream caused by 
the screw is greater than the forward velocity of the vessel. Then 
the rudder comes into action, and, with helm ported, neutralises, 
but never in any case overcomes, the quarter swinging to port. 
As to the cause, it will be seen that from the reversing of engines 
until the ship is going astern the rudder is practically out of 
action. Meantime the ship hasswung round, as shown in Captain 
Corkhill’s table of results, in some cases as many as 90 deg. Taking 
a right-handed screw, the action is this:— When reversed, a 
stream of water is thrown upward and against the ship’s counter 
on the starboard side, whereas on the port side the stream is cast 
downward, and does not come in contact with the ship with the 
same force, if it comes in vontact at all. 

In twin-screw vessels it is somewhat different. In many cases 
one screw is further aft than the other, and they work in opposite 
directions. Assuming the starboard screw to be right-handed and 
furthest forward, it will have more effect in swinging the ship than 
the port screw when going astern. With twin screws working 
inward or outward when going astern, and both set in line, there 
should be no deviation from the course, except that brought about 
by other causes. 

In single-screw ships this peculiarity of posting when going 
astern is made good use of when manceuvring in narrow waters, 
and especially by the tugboat men when handling ships in and out 
of docks. In powerful towboats there is another matter which 
requires careful study to determine the cause. In manceuvring 
for position with tow-ropes slack the reversal of engines from full 
ahead to full astern has a heeling effect on the vessel of from 5 deg. 
to 15 deg. The opposite effect takes place when reversing again 
to fullahead. No heeling is apparent under like circumstances in 
large vessels, yet there is no reason why it should not be present 
in some degree. 

Reverting again to rudders, now that the higher class merchant 
vessels are fitted with steering gear all below the water-line it 
would be found advantageous if rudders were fitted forward of 
rather than abaft propellers ; the paddling action would be checked, 
and only noticeable when going astern, besides being more effectual, 
stronger, and requiring less powerful machinery to manipulate it. 

April 23rd. P. B. 








THE CHARTERED INSTITUTE OF PATENT AGENTS.—On Wednesday 
evening last the annual conversazione of the Chartered Institute of 
Patent Agents was held at the Royal Institute of Paintersin Water- 
colours. A large company was present, the guests being received 
by the President and Mrs. A. Burtwell. An excellent musical pro- 
gramme had been crranged, and a most enjoyable evening was 
spent. 

CRYSTAL PALACE ENGINEERING ScHGOL.—The ‘‘ Wilson Pre- 
mium ” for the best paper read before the Crystal Palace Engineer- 
ing Society during the present session has been awarded by the 
Council to J. R. Crisp for his paper on “‘Indian Railways.” Other 
papers read during the session were ‘‘ Petrol Motors for Cars and 
Boats,” by P. K. Turner; ‘‘ Wells,” by G. T. Arnold; ‘‘Some 
Types of Modern Locomotives,” by C. B. P. Fitzgerald; and 
‘Sewage Disposal,” by F. Hodson. The Premium was presented 
to Mr. Crisp-by Sie Alexander Kennedy, President of the Institu- 
tion of Civil Engineers, on the occasion of the 103rd distribution 
of certificates.of the above school, on Friday, Apri] 19th. 

INSTITUTION OF NAVAL ARCHITECTS.—As already announced, it 
is proposed to hold a summer meeting of the Institution this year 
at Bordeaux, from June 25th to 28th, in connection with the 
International Maritime Exhibition in that city. This meeting will 
be held jointly with that of the Association Secintews Maritime, 
and will form the basis of an International Maritime Congress in 
which naval architects, shipbuilders, and marine engineers of all 
countries will be invited to take part. The Rt. Hon. the Earl of 
Glasgow, President of the Institution, has been invited to preside 
over the congress, with Monsieur Bertin, President of the Associa- 
tion Technique Maritime, as Honorary President ; and a strong 
committee presided over by Monsieur Bayssellance, formerly 
Mayor of Bordeaux, has been formed to organise the local arrange- 
ments. Papers on subjects relating to naval architecture and 
marine engineering will be read, and excursions in the neighbour- 
hood will be made to works and other places of interest. An 
invitation has also been extended by Messrs. Schneider, of the 
famous Creuzot Steel Works, to visit their manufactory, and this 
will form the object of a special trip at the close of the meetings. 
Application is being made to obtain a reduction of fares on the 
French Railway lines; and as an early intimation of the probable 
numbers is essential, members are requested to give notice to the 
secretary of their intention to attend the meeting as soon as 
possible. 

Minitary Camp WaTER SuppLy.—The War Department has had 
a deep artesian well bored to provide for a large military camp at 
Bovington, near Wool, Dorset, as the supply from the wells in the 
drift beds was inadequate. Much uncertainty existed as to the 
depth of the strata overlying the chalk, as there were no deep 
well within a distance of several miles, but it was known that 
besides the drift there were Bagshot sands to be penetrated as 
well as London clay and lower Tertiaries. As events proved, how- 
ever, the chalk was reached at the moderate depth of Z80ft. from 
the surface, the site being 170ft. above Ordnance Datum. It may 
be mentioned that the composition of the lertiaries in this district 
is so irregular that hardly two geologists are of the same opinion 
as to where the London clay leaves off and the Reading Beds com- 
mence. The higher beds of the chalk and flints yielded no supply, 
and though a small quantity was touched after getting 320ft. into 
them, it was not until 400ft. had been penetrated that indications 
of free water-bearing fissures were detected, and the boring wascom- 
pleted after reaching 446ft. into the upper chalk and flints, ora 
total depth of 726ft. The diameter of the bore is 7}in., and the 
water in it rises to within 93ft. of the surface. We are informed 
that exhaustive and continuous pumpig trials were made, provi 
that a yield of over 3000 gallons per hur could be obtained, whic 
is, we understand, more than ample for the requirements of the 
camp. The work has Leen carried out by Messrs. Le Grand and 
Sutcliffe, who also supplied the deep well pump, reaching to a 
depth of 144ft., and designed to raise from 2000 to 3000 gallons per 
hour, 
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BRIDGE OVER THE RIVER USK. 


THE main high road from Abergavenny to Newport crosses 
the river Usk at Kemeys, the river being about 150ft. wide 
at this point. The roadway used to be carried by a suspen- 
sion bridge built about sixty years ago, but it had become so 
insecure that the Monmouthshire County Council decided to 
replace it with a new structure c*pable of carrying any 
probable load, in preference to patching up and strengthen- 
ing the old structure. 

The new bridge, which is illustrated in the above engraving, 
consists of two arched steel ribs, from which are suspended 
the cross girders carrying the roadway, except those near the 
abutments, which are carried on the top of the arched ribs, 
as shown in the detail drawings on page 422. The ribs are 
hinged at the springing, the distance between the centres of 
the pins being 143ft., with a rise of 21ft. at the centre to the 
underside of the rib. The ribs are fixed at a distance of 
28ft. 3in. apart from centre to centre, giving a clear width 
between of 25ft., which is made up of a centre roadway 19ft. 
wide, and two footpaths 3ft. wide each. 


The ribs are 6ft. 7jin. deep at the centre, tapering to | 


1ft. 10in. at the ends, the width of 3ft. 6in. being constant 
throughout. They are rectangular in form, and are built of 
two steel angle bars 4in. by 4in. by 4in., and vertical plate 
Yin. by gin. at each corner of the intrados, and two steel 
angle bars 4in. by 4in. by gin. with vertical plate 9in. by 4in., 
and additional outer bar 4in. by }in. at each corner of the 
extrados. The four corners are braced together vertically 
with N bracing of channel bars 6in. by 4in. by 221b., and 
horizontally with channel bars 3in. by 1}in. by 5% 1b., the 
ends being plated all round with 4-plates, and stiffened with 
diaphragms. The two ribs are braced together overhead with 
two-arched bracing ribs, the clear distance from the centre of 
the roadway being 18ft. The hinge pins are 3ft. 6in. long 
amd 7in. diameter, resting on castings firmly bolted to the 
masonry of the abutments. 

The cross girders are spaced 10ft. apart centre to centre, 
and are suspended from the ribs by rods 2}in. diameter with 
adjustable coupling nuts, and have pin connections at the 
ribs and at the ends of the cross girders. They are 28ft. 6in. 
long between the centre of the pins, 2ft. Sin. deep at centre, 
and 1ft. deep at end, the bottom member being bellied ; the 
flanges consist of two angle bars 4in. by 4in. by 2in., with 
web of triangular bracing bars 4in. by 3in. by 12lb. The 


roadway consists of corrugated steel flooring plates 6in. deep | year 1906 there were about 6100 miles of railway built in the | 
by ;%in. thick, upon which is laid granolithic pavement, a | United States. This figure does not represent the sum of | 


strong steel kerb being fixed at the edge of the roadway. | 

Stiffening girders 2ft. deep, consisting of top and bottom 
Tee bar 6in. by 4in. by gin., and web of diagonal channel 
bars, 3in. by 1gin. by 51b., are fixed to the top of the cross 
girders at each rib, and are covered by the cast iron rlinth of 
the handrailing, which runs on each side of the bridge. The | 
latter is 3ft. 9in. high, and consists of a cast iron plinth with | 
curved steel bars at the top, surmounted by a cast iron | 
moulded rail 7in. wide. 

The foundations of the abutments are taken down to the 
rock on the east side, the face of the rock being about 19ft. 
below springing level. On the west side, the foundations 
were piled to the surface of the rock, the latter being 33ft. 
below springing level. The foundation consisted of Portland 
cement concrete, of proportions varying according to the 
position in the work, and faced above ground level with | 
dressed Forest of Dean stone. The whole of the steel 
structure was painted with four coats of Torbay paint, tire 
last coats being of a pale green, which harmonised well with 
the surroundings. 

When completed the bridge was tested by taking two 16-ton 
traction engines across, tandem, the bridge being also 
crowded with people at the time; the maximum deflection 
of the load was ;‘;in. 

The old suspension bridge was a picturesque structure, and 
strong objections were raised locally to the proposed removal. 





It is, however, now generally admitted that the new structure | 
is as graceful in appearance as the old one, and has the | 
advantage of being able to take any probable traffic. The | 
engineer for the work was Mr. John J. Webster, M. Inst. C.E., | 
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of Westminster ; the contractor being Mr. George Palmer, of 
Neath. The steel work was sublet to?Messrs. W. A. Baker 
and Co., Newport. The perspective illustration is froma 
photograph ‘by Mr. E. Madge, of Abergavenny. 








AMERICAN ENGINEERING NEWS. 


Electrification of a railway.—The Erie Railway will soon 
be operating the passenger traffic on its branch between 
Rochester and Mount Morris by electric traction, the goods 
traffic continuing to be operated by steam locomotives. The 

| length of the line is about 35 miles, and near the middle will 


he a sub-station supplied with 60,000-volt current by a long- | 


| distance transmission line from the Niagara Falls power 
| plant of the Ontario Power Company. The sub-station 
|equipment consists of three 750-kilowatt transformers 
of the oil-insulated water-cooled type; these transform 
the 60,000-volt three-phase current into 11,000-volt single- 
phase current, which is fed directly to the trolley wires, which 
are supported on the catenary form cables. Steel poles are 
| used along the line, but where the line passes through railway 
goods yards, triple poles and double spans were adopted, in 
preference to the use of overhead steel bridges, as in some 
| other cases. In most of the cases of the adoption of electric 
| traction on steam railways in America, electric locomotives 
| will haul trains of ordinary passenger carriages, but the Erie 
Railway has decided in favour of electric motor cars, similar 
to those used on the ordinary long-distance or ‘‘ interurban ”’ 
electric railways. The cars are 54ft. long, each seating fifty- 
six passengers, and capable of speeds of 40 to 45 miles an 
| hour. 
| power on each axle; there is also the transformer necessary 
| with the single-phase equipment, and the Westinghouse 
| electro-pneumatic system of multiple-unit train contro]. The 
| trolleys are of the pantograph or jointed type, operated by 
compressed-air cylinders, the air being supplied by the 
| compressor for the brakes. A running shed of armoured 
| concrete has been built, with concrete pits for inspection of 
| the motors and gearing. 
2ailway construction in the United States.—During the 


| the year’s activity, as it covers only the mileage upon which 
permanent way was laid, and but for the great scarcity in 
| labour and the difficulty of getting rails, this figure would 
have been nearly doubled. In fact, over 15,000 miles have 
been under contract. But even the 6100-mile record is the 
greatest since 1887, when 13,000 miles were built, and 1888, 


when 7100 miles were built, although about 5000 miles have | 


been completed during each of the past five or six years. A 

the end of the year the railway system of the country aggre- 
gated about 223,000 miles of line. The greatest activity was 
in the south-west and the north-west, nearly three-fourths of 
the entire new mileage being west of the Mississippi River. 


Texas leads with 700 miles of new line completed, Louisiana | 


and South Dakota had 390 miles each, and Nevada had 360 
miles, The 6100 miles were built by, or for, 388 different 
lines. Many of the new lines under construction are of excep- 
tional importance; such are the Chicago, Milwaukee, and 


St. Paul Railway extension from South Dakota to the Pacific, | 


1500 miles, and the Western Pacific Railway, from Salt Lake 
City to San Francisco, 930 miles. In extensions, the 
Southern Pacific Railway and allied lines have built 380 
miles; the Atchison, Topeka, and Santa Fé Railway, 360 
miles ; and the Chicago and Northwestern Railway, 345 miles. 
In Canada, 975 miles of railway were completed, but about 
2500 miles are under construction, including important sec- 
tions of the new transcontinental line of the Grand Trunk 


| Pacific Railway, which will be 3600 miles long, with 5400 


miles of branches. 
Blast furnace gas engine.—The first of twelve blast furnace 
gas engine blowing units has now been in operation for some 


Each car can haul a single trail car if necessary. | 
| They are of the double-bogie type, with a motor of 100 horse- | 


weeks at the] Carnegie Steel Works, near Pittsburg, Pa., 
and has so far’given entirely satisfactory; results. It consists 
of a twin tandem engine of 3000 horse-power, double acting, 
with a fly-wheel between the cranks, and having two blowing 
tubs in line with the steam cylinders. The steam cylinders 
are 38in. by 54in., and the air cylinders 60in. by 54in., and 
the engineruns normally at 60 to 75 revolutions. The air 
pressure varies in accordance with the compactness of the 
furnace burden, ranging from 20 1b. when the furnaces are 
closely packed to 5 1b. when they are tapped; the ordinary 
working range is from 14 1b. to 20 Ib. The corresponding 
variation in quantity of air delivered is regulated by the valve 
gear, while the speed of the engine is controlled by a sensi- 
tive centrifugal governor, which controls the gas inlets 
| individually and at the point of gas supply. The engine is 
started by compressed air in the gas cylinder, the starting 
occupying only about one minute from the turning on of the 
air to the placing of the engine under full load. As the start- 
| ing is automatic, only the gas and air valves require the 
attention of the operator at the time of starting. A gas 
engine of almost identical design is being built to operate an 
electric generator at the same works, the generator being 
mounted on the main shaft, next to the fly-wheel. This 
generator has a rated capacity of 1500 kilowatts when running 
at 75 revolutions, and will deliver direct current at 250 volts. 
Locomotives and rolling stock in the United States.—There 
were 5642 locomotives ordered and built in the United States 
during the year 1906, and while the number was less than in 
1905, the engines were notable for increased size and power. 
| Four-coupled bogie express engines were built, having 
27,000 lb. on each driving wheel, and six-coupled bogie 
| passenger engines with 27,110 lb. The great increase in 
weight of engine and weight on driving axles, reaching the 
| limit of capacity of the permanent way, is necessitating the 
The successful 
| use of Mallet articulated compounds on the Baltimore and 
| Ohio Railway has led to their more extensive use on the Great 
| Northern Railway and the Erie Railway. The use of super- 
| heaters is slowly but steadily extending, and over 500 loco- 
| motives are now equipped with the Walschaerts’ valve gear, 
largely to reduce weight in large engines. The most im- 
| portant improvement in locomotive boilers is the use of a 
| combustion chamber between the fire-box and the flue sheet. 
| During 1907 powerful electric locomotives will be put in use 
| for hauling the regular trains of the New York Central Rail- 
way, and the New York, New Haven, and Hartford Railway 
within a distance of 25 or 30 miles from New York. There 
were 310,800 goods wagons of all kinds ordered during the 
| year, while the capacity of the various wagon works is about 
| 250,000 wagons per year, and the works have orders in hand 
| already to keep them busy till September. Nearly half of all 
| the wagons are of steel construction or have steel under- 
| frames. The use of steel-framed passenger carriages, sleeping 
saloons, &c., will increase very rapidly, according to present 
| indications, and the former are now generally adopted for 
| underground lines. There were 3400 passenger carriages of 
all kinds ordered during 1906. 


| greater use of six-coupled passenger engines. 


| 








| AN AUTOMOBILE CLUB FOR BEDFORDSHIRE. —Representations 
have been made to the Motor Union that it is desirable that steps 
should be taken to form a County Automobile Club for Bedford- 
| shire, and the Union has appointed a Provisional Committee to 
make the necessary arrangements for the establishment of a club. 
A meeting of this provisional committee is being held at the end of 
this month, when the date for a general meeting of Bedfordshire 
automobilists will be fixed, for the purpose of formally founding a 
club, adopting rules, and electing officers and committee. This 
county club is being formed with a view to protect the interests 
of its members, to provide facilities for meetings, to foster the 
interchange of ideas and experiences, to discourage reckless 
and inconsiderate driving, and to extend the automobile move- 
ment. Automobilists who are interested in the new club are 
requested to communicate with Mr. Rees Jeffreys, Secretary of tle 
Motor Union, 1, Albemarle-street, W., or with Mr. Gregory J. M. 
beta honorary secretary to the committee, Dame Alice-street, 
eatiord, 
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“Tae Exciter” 


A PELTON WHEEL FOR HAULING GEAR. 


We have recently received from Mr. Percy Pitman, of Crop- 
thorne, Pershore, particulars of a Pelton wheel as used for 
driving the hauling gear for handling slate underground in 
the Cambrian mines at Glyn, North Wales. A general 
arrangement of the plant is illustrated diagrammatically 
above. The water wheel is 4ft. in diameter, and is worked 
under a fall of, approximately, 100ft. of water. The speed of 
the wheel is 190 revolutions per minute, and the power de- 
veloped can be varied from 0 to 20 with the use of the firm’s 
hand regulator, which we illustrate below. The Pelton 
wheel is geared to a winding drum 3l14in. in diameter, 
which has fixed to it a gear wheel 34}in. in diameter, and by 
means of the intermediate gearing the speed of the drum is 
reduced to 13} revolutions per minute, when the Pelton 
wheel is running at its designed highest speed. The Pelton 
wheel shaft has upon it a sliding pinion, so that the operator 






































istance Blocks 


REGULATING NOZZLE 


can throw the wheel out of gear when the wagons reach the 
landing-stage at the top of the incline. 


A special feature of the plant is the hand-regulated | 
It is claimed that the stream of | 


nozzle already referred to. 
water issuing from this nozzle is remarkably solid and trans- 
parent, and free from spray at all stages of opening. It con- 
sists of a small bronze casting, as shown in the figure, which 
is machined on the front face to the radius P. The water 
‘* cut-off’? consists of a bronze curved slide B, which is bolted 
between two side plates e f, which are in turn connected 
with the radial arms dc by means of countersunk 
studs ss, round which are placed the collars or distance 
blocks? 17, to allow the ‘‘cut-off’’ arrangement to work 
clear of the nozzle body. The inside face of B is also 
machined to the radius P. The studs mm on which 
the regulator works are screwed firmly into taper pipe body ; 
they do not project inside, and there is nothing to obstruct 
the full and free passage of the water. Provision has been 
made for adjustment, but, we are informed, it is found after 
use that there is only a slight amount of wear, the water 





Swain Sc. i 


forming an effective lubricant. This regulating nozzle, it is 
claimed, effects a great economy of water, only using water in 
the proportion to the amount required for hauling the load of 
slate—the load varying considerably with each lift. It gives 
good control of the wheel when winding, and can be closed 
instantly even when running on full power, the relief valve— 
which is the full bore of the 6in. pipe—preventing accidents 
due to water-hammer. 

The water supply is derived from a small spring which runs 
into a concrete tank of sufficient capacity to hold ample 
water for winding purposes, and which fills up between the 
windings ; 12in. pipes are run from this tank near to the 
Pelton wheel, where it is reduced by a taper pipe to 6in. 
diameter. We are informed that the Pelton wheel with 
nozzle half open hauls 10 tons of slate up an incline of 
approximately 40 deg. 








A PLAN FOR TRAINING AND PROVIDING 
SKILLED WORKMEN.* 


ARE we sufficiently supplied with mechanics who answer present- 
day demands! Evidently not ; otherwise the industrial {training 


| of the masses for positions at the bench and at the machine would 


not be such a burning question as itis to-day. Aroused by unsatis- 
factory conditions manufacturers looked back to the old appren- 
ticeship system and began to revive it along lines suited to new 
industrial conditions. Much progress has been made in this 
respect in the last few years, even to the extent of combining with 
the practical shop work theoretical education given in the factory 
for the purpose of producing an artisan of superior make-up. 

A significant example of this modern training, by manufacturers 
is to be found at the Lynn Works of the General Electric Company. 
This system offers to boys with a grammar school education, who 
are at least sixteen years old, an opportunity to learn a trade. 
Great care is exercised in selecting applicants, and a further 
weeding-out process takes place during the trial period of about a 
month or two—the initiation period of every apprentice. Those 
boys only who during the trialjperiod give proof of :native ability 
for the trade which they wish to learn, and who are of the general 
mental and normal make-up that will ensure the probability of 
their becoming skilled artisans, as well as assistantgforemen and 
foremen at some future time, are allowed to sign the regular 
apprenticeship agreement. 

‘The latter provides for a service of four years at stipulated 


| wages along a pregressive scale, which is set with a view of making 


the boys self-supporting from the beginning—even during the trial 
period of service. In round figures, the compensation is 18s, 8d. 
per week during the trial period and the first six months; 
£1 2s. 6d. per week during the second six months; £1 7s. 6d. 
during the second year; £1 lls, 8d. during the third year; and 
£1 17s. Sd. per week during the fourth and last year. A cash 


| bonus of £20 is paid at the termination of the course, and a ‘‘ Cer- 


tificate of Apprenticeship ” is given to the boy at{that time. 

It is the aim to train skilled artisans in the various trades of 
machinist and toolmaker, carpenter and patternmaker, iron, steel, 
and brass moulder, instrument maker, and electrical worker, in 
such a thorough manner that the leading positions in the factory, 
such as assistant foremen, foremen, master mechanics, and super- 
intendents may be filled from the ranks of graduated apprentices. 
Such leaders must possess some information besides the practical 
knowledge of the trade, namely, power to take in the whole process, 


| knowledge of material, ideas of cost, ideas of organisation, business 
| sense, and a conscience which recognises obligation. 
| gain this result, the company has correlated with its purely trade 


In order to 


instruction at the machine a theoretical training of au eminently 
practical character, designed to supplement and amplify the former, 
so that the boy may be able to apply in the workshop the know- 
ledge which he gains in the schoolroom. 

Every apprentice receives instruction in the class-room for six 
hours a week during ten months of the year, no school instruction 
being given during July and August. This enables the boys to 
take a week’s vacation in the summer without conflicting with 
their school work, The schoolrooms are close to the workshop, 
and the sessions are held during working hours, arranged in such a 
way that about one-fifth of the apprentices are at school at one 





* From a paper read before the American Society of Mechanical Engi- 





time. The boys are paid the same wages during school hours that 
they would receive while working at the bench or at the machine. 
The object of this is to make them feel the importance of an 
education ; some of the boys might otherwise be unwilling to 
obtain an education at the sacrifice of wages. We must not forget 
that these apprentices are only young boys of limited breadth of 
view, some of whom perhaps have left school because it has become 
drudgery, others because of the necessity, due to unfortunate 
circumstances, to earn a living, and still others on account of a 
craving desire for money-making. ; 

The teachers in the schoolroom are men selected from ihe 
staff of engineers, draughtsmen, and foremen, who are assigned for 
six hours a week to the work of teaching. These teachers are 
chosen not only for their good standing in their own profession, 
but also for the pedagogical qualifications which they may possess. 
It is obvious that these men are better acquainted with the needs 
of the factory, and of the industries in general, and can impart 
more practical instruction than educators far superior in peda- 
gogical attainments, who have not had the advantage of the close 
touch with industrial activities. The teachers meet fortnightly 
at faculty meetings to discuss the work of the school on the 
individualities of the pupils, for the purpose of maintaining a 
correlated system throughout the class rooms, and at the same 
time deciding upon the individual teaching that each boy 
requires. 
he subjects which comprise the course of studies are: mathe- 
matics, physics, technology, and mechanical drawing. Two points 
will at once appeal to the manufacturer for their practicability. 
The teaching is pre-eminently concrete, and it is applicable to 
factory conditions. The young mind can more readily grasp 
problems of a concrete nature. By selecting them from the 
actual oceurrences in the factory, there is the double advantage 
of initiating the apprentices into the technicalities of the business, 
making them acquainted with the different kinds of apparatus 
manufactured and the different materials used ; and of familiaris- 
ing them with the solution of the very problems which they will 
meet later on as journeymen and foremer. The figuring out of 
the cubical contents of a cylinder of given diameter and length 
is a purely mathematical problem of mental discipline in which 
chiefly the memory is called into play; it becomes, however, an 
interesting problem which demands also the exercise of the think- 
ing faculty if it is stated in the following manner :— 

** An order calls for 25 steel pins each to be 4in. diameter and 
2in. in length. The pins are to be cut from a rod of cold. rolled 
steel, and the tool used in the cutting-off machine will, waste ;j,'n. 
of material between each two pins. How many pounds of cold 
rolled steel are required to fill the order?” 

This a problem which is met with in everyday factory work 
and involves nothing but plain multiplication and addition in its 
solution. 

The second point worthy of note is the part which mechanical 
draughting plays in the programme. This is taught, not for the 
purpose of developing mechanical draughtsmen, but as a means of 
teaching the designing of tools, jigs, and fixtures needed for 
manufacture on a large scale. Mechanics who possess this ability 
of combining the work of the tool-maker with the work of the tool 
designer have added considerably to their assets, and have, there- 
fore, become more valuable to their employer. 

At this stage of the course the apprentice has had several 
years of practical work in the shop, and therefore understands 
what is wanted of him, and appreciates the value of designing 
jigs and fixtures with a view of saving every minute in the 
handling of them. The apprentices are given by the teachers 
a machine part, for instance, or a drawing of it, with the instruc- 
tion to design a jig or holder, by means of which the various 
holes in the part may be drilled accurately and quickly without 
the necessity of laying out each hole separately and employing 
high skill for the operation. Each apprentice will present a 
different design, which brings out his mechanical ingenuity, and 
this gives the drawing teacher a valuable help in developing the 
individuality of his pupils. 

Four years ago the company started, as a special department, 
devoted entirely to the preliminary practical training of the 
apprentices, a small shop in the big factory organisation, directly 
under the control of the man in charge of apprentices. Beginning 
in a small way, this ‘“‘ apprentice training-room” has grown in size 
and equipment, until to-day it covers an area of about 10,000 
— feet, with a tool equipment of 105 representative machines. 

ost of the machines are of the latest and most improved type, 
while some of them are second-hand tools, a few of which have even 
been rescued from the scrap heap. There is a twofold purpose in 
the use of old machines—the economic and the educational ; it 
prevents the abuse and irjury of high-priced modern machinery, 
which is apt to occur with boys who have not had experience in the 
handling of machines, ana it affords an opportunity for repairing 
machine tools, which is undoubtedly the best training that can be 
given to a future mechanic, since it develops the ability to do 
things, thoughtfulness, and self-reliance. This equipment is large 
enough to instruct about 125 boys at one time. Usually about 
fifteen of these are applicants serving their trial period, while the 
rest are regularly indentured apprentices on their first and second 
year of service. 

The man who has charge of this training-room is an ingenious 
mechanician, who has bimself served an apprenticeship, has had 
charge of men and work, possesses the ability and patience to 
instruct beginners, and is peculiarly adapted to this kind of work. 
He interviews all applicants, and, with a keen insight, selects those 
who are to be admitted to the trial service. This gives him an 
opportunity to study carefully the boy’s mental and moral make- 
up and his native ability for the chosen trade. A painstaking and 
encouraging attitude towards one, a severe and almost threatening 
arraignment of the other, will bring out very often latent qualities 
that might not come to the surface except for this individual treat- 
ment. The shop instructor has two assistants, this small number 
being made possible by carrying out the policy of utilising most of 
the apprentices themselves for assistant instructors. After an 
apprentice has learned thoroughly a certain operation—turning of 
pulleys, for instance—he is usually required to break in a new 
apprentice on this kind of work before he himself is taught another 
operation—boring, for example—by an older apprentice who has 
already learned this operation. 

In this manner, the apprentice is pupil to-day and teacher to- 
morrow, then pupil again and teacher once more. The advantage 
of this policy is obvious, It develops early in the apprentice the 
faculty to instruct, and keeps him wide-awake in his work. The 
young master will put forth his best efforts to impress the young 
recruit with his own achievements, and the latter will often not 
hesitate to ask his boy teacher questions that he may not, out of 
false pride, ask the regular instructor. Couples of boys may, 
therefore, be seen in the training room almost every day. Some 
of the apprentices are required to spend a few weeks in the stock- 
room and learn stockroom methods, or act as clerks to the shop 
instructor in order to become acquainted with the clerical duties 
of a shop foreman ; the making out of time cards and reports, 
the ordering of raw materials, and the shipping of finished goods. 
The object of all this training is to make real workmen, and this 
can be achieved only by carrying on real work. All production 
in the training room, therefore, is of a commercial value. 

The training room makes castiron pulleys of various sizes and 
design, clutch pulleys and flange couplings, small and large parts 
of regularly manufactured machinery instructive in the teaching 
of turning and boring, drilling and grinding, planing and shaping, 
milling and slotting ; it manufactures shafts for fan motors and 
power motors, and spindles for various purposes, and, finally, pro- 
duces not only the special tools, jigs, and fixtures needed for its 
own use, but also many of those required for other factory depart- 
ments. The psychological value of commercial work is of great 
importance ; it takes the boy out of the sphere of laboratory work 
into that of industrial life ; it clinches the boy’s interest, inasmuch 








neers by Mr. M. W. Alexander. 





as it makes’ him realise that the product of his work is to be a part 
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“of some useful machine, rather than a plaything or an object of 
exhibition in some show-case, 

After the apprentices have spent from 14 to 24 years in the 
training room, according to their individual ability, they are 
transferred to factory departments where they serve a post- 

raduate course for the remaining part of their apprenticeship. 

hey learn here accuracy and speed on a greater variety of werk, 
and have aa opportunity to specialise in die-making or tool- 
making, or laying out machin» work for which they are best 
svited. The apprentices are now under the charge and discipline 
of the respective shop foremen, and have to all intents and re 
taken their places beside their shop mates, although they still 
attend the apprentice school. The shop instructor, however, 
retains his interest in the apprentice, whom he may transfer from 
one department to another, either at the uest of the foreman 
or the apprentice, or whom he may even take back temporarily 
to the training room, either for the good of the service or for 
the rectification of some defect that the boy may have developed 
in his work. If a disagreement between a foreman and an 
apprentice arises, the shop instructor acts as a mediator. He 
considers the apprentices as his boys and looks upon them in that 
light even after they have become journeymen. He passes final 
judgment on the apprentice when he determines the standing 
to be recorded in his ‘‘ Certificate of Apprenticeship.” 

The company encourages all graduated apprentices to remain 
in its service and, as previously stated, hopes that in due time 
most of the assistant foremen and foremen in the factory will be 
graduated apprentices. Some of those who have shown a special 
ability in their drawing work in the class room are appointed as 
tool designers in the drawing-oftice, where their combined know- 
ledge of tool making and practical tool designing puts them far 
ahead, in this line of work, of even college educated, but not shop 
trained draughtsmen. 

Up to this date 462 boys have been admitted to the trial service 
and 293 of these have been indentured as apprentices. Of the 
latter thirty-seven have terminated their contract with the consent 
of the company on account of sickness, removal of the family from 
town, or other good reasons; thicty-five have broken their contract 
by seeking other employment during their apprenticeship, and 
twenty-one have been discharged for good reason. Of the 
remainder, twenty-nine have graduated, 171 are still on the 
apprenticeship course, and thirty-seven are serving their trial 
period. Of the graduates, twenty-four are still in the employment 
of the company, and most of those who have sought other employ- 
ment will sooner or later return to their a/ma mater. 

May we not point to the uneconomic condition under which 
large factory buildings with their costly equipment are left idle 
from six at night until seven in the morning, and in many cases 
from noon on Saturdays? Cannot these factories be utilised 
during these idle hours for industrial extension work for the 





benefit of the people without expense to the employer! The 
training room affords an excellent opportunity fora beginning. It 
is a self-contained department with a full equip t y to 


learn the machinist’s trade in all its principal branches; and, as a 
rule, work left in the machine at the close of the regular factory 
hours is not of as expensive character as may be found in ordinary 
machine shops, where the removal of it from the machine may 
seriously interfere with economic and quick production. 

This training room could, therefore, be opened from seven to ten 
at night, and on Saturday afternoons, to those employés of the 
company who desire to learn the machinist’s trade or some part of 
it. There are undoubtedly many ambitious working men who, on 
account of lack of education and skill or through thoughtlessness 
in their younger days, are now occupied with unskilled labour with 
no apparent chance of rising either in position or in wages. They 
may be anxious to improve their condition by learning to do work 
on a lathe, nay shaper, or boring mill, or on several of these 
machines. What opportunities have such men now for gratifying 
their ambition? Some through perseverance may persuade their 
foremen to put them at one of these wnachines where they would 
receive more or less superficial instruction. They have there a 
chance to earn somewhat increased wages, especially if they 
become experts on one machine. 

But what about the great majority of unskilled workers who could 
acquire some skill, and thus rise from a lower to a higher industrial 
efficiency, if they had an opportunity to be instructed in practical 
work during the:r leisure hours? Let these men in the factory 
come together in small classes for learning to do such work as their 
ambition dictates, and utilise the training room for three evenings 
a week. The shop instructor of the apprentices with able 
assistants may well take charge of this evening training for which 
he, of course, would receive extra compensation. The instruction 
should be thorough in regard to the work on the machine as well 
as the machine itself, and those only who satisfy the shop 
instructor of their ability should be allowed to remain. Fairly 
good lathe, shaper, planer, or borings mill hands can be turned 
out after six to nine months of evening instruction, and universal 
milling machine operators in about a year’s time. Those who 
satisfactorily complete a special course should be given a certificate 
of special apprenticeship, and for each subsequent additional 
course completed an additional certificate should be issued. 

The work in the evening classes should consist of regular factory 
work, and the value of properly finished pieces to the company 
would probably offset the expense of heat, light, and power, wear 
and tear of machinery and small tools, and spoiled material. A 
small tuition fee of perhaps three dollars a month would pay for 
the salary of the instructor and his assistants. 








NON-EXPLOSIVE AIR-GAS. 


A DEMONSTRATION was given on Wednesday last, at the 
premises of the Non-Explosive Gas Syndicate, Limited, at 
Kentish Town, of the manufacture of air-gas by means of 
apparatus devised by Mr. F, J. Cox, M. Inst. Mech. E., and of 
the use of the gas for lighting purposes. The air-gas is 
atmospheric air carburetted with a definite but small propor- 
tion of gaseous or vaporised petrol. It differs from the air- 
gas or ‘‘ greased air’’ of the systems which abounded in the 
United States several years ago, in that the proportion oi 
combustible in the air-gas is very much smaller ; indeed, so 
small, that the mixture of petrol vapour and air is inex- 
plosive. The air-gas of the past contained a relatively high 
proportion of gasoline or petrol vapour, and could only be 
burnt safely when ignited at small burner jets, through 
which the explosive wave would not pass, uniess perchance 
the proportion of hydrocarbon vapour was so high that the 
mixture was inexplosive by reason of insufficiency of air. 
In any case, such air-gas was liable to form an explosive mix- 
ture with the air of a room into which it escaped, and the 
dangers attending its use were considerable, It was also a 
relatively costly illuminant, as sufficient gasoline had to be 
used to render the mixture with air capable of burning in an 
ordinary union-jet gas burner with a highly luminous flame. 
The introduction of the’ Welsbach mantle rendered it possible, 
however, to use for illuminating purposes an air-gas so poor 
in combustible that it would burn in an ordinary burner with 
@ non-luminous blue flame. It was not, however, at once 





recognised how great were the advantages which the Welsbach 
mantle thus conferred on air-gas, but recently several schemes 
have been brought forward for producing air-gas which is so 
poor in hydrogarbon that it is inexplosive and -burns with a 
non-luminous flame, which is emizently suitable for raising 
Welsbach mantles to incandescence. Qae of the tavst pro- 


paration 
tested. Great 


mising of these schemes is that which was exhibited at 
Kentish Town on Wednesday. . 

In common with some coe Oe inventors of air-gas processes, 
Mr. Cox uses a hot-air engine to drive a pump which forces 
air through a carburetter into a balance-governor, from which 
the air-gas passes to the pipes supplying the burner. There 
is, however, in his apparatus no stock of petrol in the carbu- 
retter, to which instead the petrol is fed, as required by the 
rate of consumption, from a small closed storage tank. The 
feed is regulated by taps which are automatically controlled 
by the rise and fall of the balance governor, and once the 
taps have been adjusted to give the proper feed corresponding 
with the rate of flow of the air through the carburetter, there 
should be no need for them to be manipulated again by hand. 
They are adjusted in the first instance to pass sufficient 
petrol to mix about 2 per cent. of the gasified petrol with 
the air. This mixture burns with a non-luminous flame, 
and contains too little petrol to be explosive, or even readily 
ignited at a large orifice. The carburetter contains moving 
screens, which disseminate the petrol admitted, and mix it 
with the large volume of air which is at the same time 
traversing the carburetter. No heat is applied to the car- 
buretter, in which, moreover, it is practically impossible 
with ordinary grades of petrol for any ungasified residue to 
accumulate. The plant is simple and readily started. Once 
started, the production of gas proceeds automatically in pro- 
tion to the rate of consumption, i.e., the producing plant at 
once accommodates itself to the variations in the load due to 
more or fewer burners being brought into use. The burners 
resemble incandescent coal-gas burners, of which the holes 
by which the internal air supply enters have been covered. 
The air-gas contains all the air needed for the complete com- 
bustion of its combustible constituent, hence the atmospheric 
or Bunsen type of burner is not required with it to produce 
a@ non-luminous smokeless flame. An inverted style of 
incandescent burner affords the best result, and as the 
density of the air-gas is not lower than that of air, these 
burners answer well at a comparatively low gas pressure. 
Actually a pressure of about 1jin. water gauge is maintained 
in the service pipes. 

The small inverted burners consuming this air-gas are 
stated to afford an illuminating power of 90 to 100 candles. 
One gallon of petrol is said, with this plant and burners, to 
have an illuminating duty of 12,000 to 13,000 candle-hours. 
Clearly, air-gas, under such conditions of production, must 
be a formidable competitor with acetylene for the lighting of 
country houses, institutions, &c. 1t is possible, however, 
that the competition might be effectively met by the use of a 
similarly poor and non-explosive mixture of acetylene and 
air in similar incandescent burners, but this remains to be 
demonstrated. It is evident, however, that the virtue of the 
procedure does not lie in the petrol per se, but in the ample 
and automatic dilution of a combustible gas with air before 
it reaches the burners. The same principles of dilution, 
admixture, and combustion should be equally applicable to 
other combustible gases as to gasified petrol. For the 
moment, however, we are concerned only with the latter, and 
Mr. Cox has devised a petrol air-gas plant which is free from 
the common defects of such plant. 








INSTITUTE OF MARINE ENGINEERS. 


Ar the Institute of Marine Engineers on Monday, April 15th, a 
paper by Mr. James Shirra, Vice-president, of New South Wales, 
on ‘‘Salinometry and the Use of Sea Water in Marme Boilers,” 
was read by the Hon. Secretary. The author referred to the un- 
satisfactory treatment of the subjects of salinity and density by the 
average handbooks, and went very carefully into calculations 
which proved his contenti He pointed out that ‘‘density ” and 
‘* salinity ” are often used as synonymous terms, but they are very 
different. Density is, of course, the specific gravity of the water, 
while the salinity 1s the proportion or percentage of salt in a given 
weight of sea water, and is greater than the specific gravity seems 
to show. Our quite modern engineering measures for saltness 
have got into more confusion than the weights and measures of 
past generations ; we had better drop them all, and retain only 
specific gravity, stating always the temperature at which that is 
taken. The difference between ‘‘scaling” and “salting” does 
not seem to be recognised by many engineers. Scale depends only 
on the amount of sea water fed to the boiler. If we have two boilers 
fed from the same pumpand one leaks so that supplementary salt feed 
is required, the tight boiler will show the greater density in conse- 
quence, but the leaking one, although the density is kept low by in- 
voluntary ‘‘ brining,” will be the dirtiest. This scale, or sulphate of 
lime, is the most important salt in sea water to modern engineer, 
for unless the common salt is allowed to accumulate to an utterly 
unreasonable density, it does comparatively little harm. Besides 
these two salts, however, we have chloride of magnesium, sulphate 
of magnesia, and a few others in smaller quantities, The chloride 
of magnesium—the most abundant salt in the sea after chloride of 
sodium or common salt—is a highly deleterious thing to put in a 
boiler, being easily decomposed, giving rise to corrosive chlorine 
and spirits of salts and to a dangerous magnesia mud or deposit. 
With the triple-expansion engine and high pressures, the engineer's 
endeavour should 5 to keep the boiler-water density always below 
that of sea water, making up the losses by the evaporatoror by soft 
water when in port. Better to keep ali corrosive agents out of 
the boiler by using a pure and hot feed, and there will be little 
need of a protective scale. ‘lhe salinometer for the modern engi- 
neer ought to be a chemical one,to indicate, not ounces of salt, but 
grains of chlorine per gallon. ‘T'he test is simple, and the corrosion 
from free chlorine more hurtful than any other. The amount of 
salt is strictly proportional to the amount of chlorine, but we 
should never get it by the ounce or pound—in main boilers, at any 
rate. 











The Institute of Marine Engineers paid a visit to the testing 
works of Messrs. David Kirkaldy and Son, Southwark-street, S.E., 
on Saturday afternoon, April 2Uth. The main testing-room is a 
spacious room on the ground floor. The object which first com- 
mands attention is the great hydraulic testing machine designed 
by David Kirkaldy, which plays a very important part in the work 
of the firm. It has a capacity of 2/0 tons, and by the arrange- 
ment of various apparatas its scope embraces a large number of 
different tests, including pulling or tensile, thrusting, bending or 
transverse, twisting or torsional elastic stress, shearing and gaug- 
ing tests. A wire-testing machine, necessarily much smaller, was 
then set in operation with a piece of -072 binding wire in test, 
the indicator recording on a semicircular scale a breaking strain of 
795 lb, Some neat little pats of cement, which had been immersed 
in water for twenty-eight days, were then subjected toa tensile test 
in the cement testing machine, The manometer, a delicate 
instrument to measure the hardness of various metals, was then 
shown at work. In the b t were hi for proving 
chains, testing cement, and testing the strength of drain pipes by 
bursting. On the first floor are situated various machines, tools, 
lathes, planing, shaping, slotting, and drilling machines, .with 
complete stocks of tools and standard gauges for the accurate pre- 
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for the establishment. A small impact testing machine js situated 
in this room. The museum revealed the wonderful variety of work 
tested by Messrs. Kirkaldy, specimens of axles, rails, tires, marin, 
shafts, locomotive wheels, every description of steel, iron, ia 
bronve, lead, and other metals; w of various kinds, stone’ 
ferro-concrete blocks, leather, drain pipes, wire ropes, Nothing 
seems to have escaped their ‘‘ dissecting knife.” The record oie 
and a laboratory used for private tests are on this floor. The Visit 
was very much enjoyed, and the courtesy of Mr. Kirkaldy and 
Mr. Nash, and their readiness to explain and impart usefy| 
information much appreciated. After expressing the thanks of 
the Institute to thoze gentlemen the visitors left about six 
o'clock. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

Ricci ((From our own Correspondent.) 
Raw Iron Revival. 


THE boom reported from Middlesbrough this week iy 
Cleveland warrants had an important influence on the Birmingham 
iron market to-day, Thursday. The conviction of last week that 
local buyers of raw iron have now nothing to gain by delay in 
entering the market was en and an increased business 
changed hands. Sellers, on their part, were firmer in price, and 
this was particularly so in respect of Midland brands, such as 
Northampton and Derbyshire. Producers in these two districts 
are in’receipt of additional inquiries for forge iron from Germany 
and Belgium, 'and one inquiry was mentioned as having been 
received by a Northampton maker of 10,000 tons from Belgium, 
with six months’ delivery. The firm to which the contract was 
offered is, however, understood not to be anxious to book, being 
already weil sold on German account, and not haviog much margin 
of iron left for its home customers. 


Pig Iron Prices Advancing. 

Owing to the influences just referred to, pig iron prices 
are stronger this week to the extent of 1s. to Is. 6d. per ton, 
though the amount of business put through at the advance is not 
at present large. Northampton and Derbyshire forge irons and 
South Staffordshire part-mines are the brands mostly benetited, 
North Statfordshire irons are also stiffer. The shortage of iron 
supplies for early delivery in America is also assisting this 
market. 


Raw Steel and German Influences. 


A new feature has been introduced into the raw steel 
market this week. This is the announcement from Brussels that 
the renewal of the German steel syndicate is now considered 
practically assured. While the German makers have been 
uncertain whether the Verband would be renewed or not, they have 
been unprepared to sell forward to British consumers, and the 
activity of their own demand has made prompt sales impossible, 
Simultaneously American supplies of raw steel have been entirely 
absent. The baglish market for billets and steel and tin bars has, 
therefore, remained practically in the hands of home makers, 
Now, however, that any doubt about the continuation of the 
German makers’ understanding seems to be ing away, the 
Germans will be once again in a position to calculate the future, 
and so able, if so minded, to enter. into forward contracts 
with English buyers. Knowledge of this change in the position 
made native sellers this—Thursday—afternoon in Birmingham 
somewhat less firm in their rates. Hitherto they have resisted all 
efforts by buyers to get down prices, turning a deaf ear to their 
tale that any such figure as £6 5s. or £6 7s. 6d. for Bessemer 
billets was wholly exorbitant. The Welsh sellers especially have 
been assisted in this position by the circumstance that they had 
practically sold their production for some little time ahead. With 
the ibility of continental supplies being resumed, native makers 
are, however, this week rather more amenable to consumers’ repre- 
sentations. No actual reduction is, however, yet announced. 
Siemens billets and sheet bars are quoted £6 10s. to £6 lus. 6d. 
per ton. Steel rolled hoops at date are quoted £8 15s. per ton, 
with inferior qualities at lower rates. 


Wages in the Chain Trade. 

Not all the male operative outworkers in the chain trade 
in the Cradley Heath District of Wcrcestershire, to whom an 
advance of about 20 per cent. was lately granted by the masters, 
have since been able to find work, and they are now being sup- 

rted by the Trades Society. The Society complain that they 
Sees to do this, and consider that the masters might find the men 
work if they liked, though whether this is a correct statement of 
the position is questionable. 


The Late Sir Richard Tangye. 

The proposal that there should be a permanent memorial 
erected in Birmingham to the late Sir Richard Tangye is taking 
practical shape. The Lord Mayor is at the head of a committee 
dealing with the matter, and it is suggested that the meniorial, 
which is to be raised by public subscription, should take the form 
of a memorial tablet with two medallions, to be erected in the 
Corporation Art Gallery. It has been decided that any surplus 
there may be after the tablet has been erected shall be devoted to 
the foundation of a scholarship or exhibition in connection with 
the School of Art. 


Birmingham Drainage Board and Bacteria Beds. 


The Birmingham Drainage Board, which has been spend- 
ing thousands of pounds upon bacterial treatment with very suc- 
cessful results, are about to incur an additional expenditure of 
£45,000. This is for the construction of seven new acres of beds at 
Minworth Greaves, and a loan is to be raised for the purpose. The 
amount of sewage now being purified on the bacteria beds is 
fourteen million gallons daily, and in about a month there will be 
oxidising beds sufficient to purify a dry weather flow of fifteen 
million gallons, and intermittently a flow equal to twice this 
quantity. The beds are said to ve in as clean a condition now as 
when first laid down. The immediate result of work is to free a 
valley of upwards of three miles, and having an area of about 
1200 acres of previously existing downward intermittent filter 
beds. There are still 750 acres subject to this method of treat- 
ment, and the new beds are intended to take the place of some of 
these. The total estimated expenditure of the Board for the 
ensuing year is £75,700, necessitating arate of 7s. 4d. per tene- 
ment on the properties benetiti ed with 7s, a year ago 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MancussteER, April 24th. 


THE month is closing with the probability of an improve’ 
ment in pig iron in May. There was a considerable lack * 
buoyancy in the market in March, and warrants fell fully 3s., a0 
standard iron 2s. to 3s. in London, and about 2s, 6d. in Glasgow, 
while hematite declined about 2s. 3d. in Manchester. Prices also 
had a downward tendency. Lancashire, No, 3 foundry, was with- 
drawn from the market, and there is no surplus yet on offer. by 
rineipe) brands here, Derbyshire, Lincolnshire, and Cleveland, 
fall at "and 
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erbyshire iron being quoted lower than Staff rdshire brand s. 
(Gartsherrie was for some time almost on a parity with Glengar- 
ens caused no doubt by the scarcity of the latter brands, but 
throughout the month Dalmellington and Eglinton have shown 
little change, although Eglinton has firmed up at the close by 6d. 
inn: per ton. West Coast hematite showed an advance of Is. to 
»s. but there is little change in East Coast, although it may be 
viven as about Is. in sellers’ favour. Staffordshire ranged ls. to 
3s higher. Lincolnshire is exceedingly scarce, and prices must be 
regarded as nominal. Derbyshire has come more into line, and is 
about 2s. better, with a good close. 


Forge Iron. 

Whereas in the opening months of the year forge iron 
<howed a difference of 5s. per ton as compared with foundry, 
this has been adjusted, and the difference at the close of the 
month is about 1s. 


Manchester Exchange Feeling. 

There was a fair, though not pertincionty large, attend- 
ance on the Iron ’Change on Tuesday. The feeling was 
decidedly better than has been the case for some time past, but 
transactions were no’ by any means large. Consumers seem 
still to hold off, and confine their orders to absolutely present 
reyuirements. It was noted tbat shipments on the East Ooast 
were exceedingly large, about 125,000 tons for the month, 
No. 8 Derbyshire was quoted 6d. dearer. There was a feeling 
of hopefulness as to the future, and it is noteworthy that 
‘‘bears” are much in the shade now. 


Finished Iron. 

There is a very steady feeling, but makers in Lanca- 
shire are disturbed by the prospect of higher prices for fuel, 
It is said that contracts for next year will be renewed at 2s. 6d. 
to 3s. per ton more money as compared with the previous 
twelve months. Whether in face of an advance of this character 
prices of finished iron will continue on the present level 
remains to be seen, but as makers have been having a good 
time it is possible there will not be any very great prospect of 
a great change for the present. 


Steel. 

Prospects brighter. Structural steel in request, and 
Lancashire billets command full rates, There is some talk of an 
appearance of foreign billets, but the amount of business passing 
in this department is still very great. 


Copper. 
Manufactured showed little change, the amount of specu” 
lation in the raw material causing some unrest. 


Tin. 


English ingots rule £4 to £4 10s. per ton higher on the 
week, but the advance has checked business to some extent. 


Sheet Lead 


Has advanced 5s, per ton, but only moderate business 
is passing. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 62s. 6d.; Stafford- 
shire, 63s, ; Derbyshire, 62s. to 62s. 6d.; Middlesbrough, open brands, 
65s. 10d. Scotch : Gartsherrie, 733. to 73s. 6d. ; Glengarnock, 72s, 6d. 
to 73s. 3d.; Eglinton, 70s. 3d. to 70s. 6d.; Dalmellington, 70s.; de- 
livered Manchester. West Coast hematite, 74s. 6d.; East Coast ditto, 
77s., both f.o.t. Scotch, delivered Heysham : Gartsherrie, 70s. 94. 
to 71s, 3d.; Glengarnock, 70s. 3d. to71s.; Eglinton, 68s. to 68s, 3d.; 
Dalmellington, 67s. 9d. Delivered Preston : Gartsherrie, 72s. to 
72s. 6d.; Glengarnock, 71s 6d. to 72s. 3d.; Eglinton, 68s. to 
68s, 3d.; Dalmellington, 69s. Finished iron: Bars, £7 1b5s.; 
hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: Bars, £8; hoops, 
£8 2s, 6d.; boiler plates, official, £9 2s. 6d.; plates for tank, girder, 
and bridge work, £7 12s. 6d. to £7 17s. 6d. ; English billets, £6 15s. 
to £7; sheets, £817s. 6d. Copper: Sheets, in quantity, £116 
per ton; small lots, 14d. per lb.; tough ingot copper, £110 to 
£111; best selected, £111 10s. to £112 per ton; seamless copper 
tubes, 13#d. to 14d.; seamless brass cubes, 107d.; brazed ditto, 
11}d.; condenser, 1]#d.; brass wire, 10id.; brass screwing rods, 
19d. to 193d. per lb. Sheet lead, £23 per ton. Tin ingots, 
English, £194 to £194 10s. per ton. 


Lancashire Coal Trade. 


There was little movement on the Coal Exchange on 
Tuesday, except in slack and manufacturing coal, which both tend 
upwards. Some merchants are buying Yorkshire and Stafford- 
sbire coal at lower rates, but there is no change in Lancashire list 
prices. Shipping demand is active. There is no change in quota- 
tions to record locally. 


, 


BARROW-IN-FuRNESS, Thursday. 
Hematites. 

A much more active business is being done in the hema- 
tite iron trade, and there is now a more satisfactory outlook for 
trade. The orders which have been on offer could not in all cases 
be accepted by makers, as they are so well sold forward, and as 
they have very little, if any, prompt iron to dispose of. Buyers 
as a con¢equence have purchased some large parcels out of warrant 
stocks, and during the week they have made clearances amounting to 
7101 tons, leaving the stocks still held at 51,346 tons, as com 
with 72,519 tons in the early part of March. The stocks now 
held represent less than a fortnight’s make of iron, as the weekly 
production of metal is about 34,000 tons. Prices are higher, 
makers quoting 78s. per ton net f.o.b. for mixed Bessemer num- 
bers, and warrant sellers being at 74s. 3d. net cash. There are every 
indications ot a scarcity of hematite iron in theearly future. Themake 
is well maintained at as high a maximum as possible, and doubtless 
more furnaces would be lighted were it not for two reasons. First of 
all, makers are using practically all the blast they have available, 
and secondly, they would find a difficulty in getting supplies of 
raw material to any marked extent. The inquiry for hematites 
from foreign sources is greater than it has been of late, and there 
are prospects of a further increase in the demand, while on home 
account there is asteady and healthy request, and it is known that 
the steel trade will need very large supplies of crude iron d uring 
the year. There is uninterrupted activity in the special hematite 
trade, and there are plenty of orders for spiegeleisen, ferro-man- 
ganese, and charcoal iron. Business in scrap iron is very well 
maintained. A very good demand exists for iron ore, and there 
are reported good sales of native sorts, and there are big arrivals 
of Spanish, Algerian, and even Indian ores, Prices steady. 


Steel. 


There is no improvement to note in the local steei trades, 
and orders are not coming in well either for rails or plates. The 
rail mills are fully employed, but the other departments of the 
steel trade are only on half-time. It is believed that the mild 
steel trade will improve shortly. Prices are about at the same 
figure as last week. 


Shipbuilding and Engineering. 


Vickers, Sons and Maxim have booked an order from the 
London and North-Western Railway Company for a passenger 
steamer about 300ft. long for the Holyhead and Dublin service. 
She will be fitted with turbine engines, and is to have a speed of 


well employed in all the branches, and are likely to be busy for 
some time to come. 


Shipping and Coal. 

The shipping trade is much more active. The exports of 
iron and steel this year have reached an aggregate of 290,799 tons, 
being an increase on the corresponding period of last year of 
45,085 tons. Freights are steady. Coal and coke are steady, and 
users have not been successful in their efforts to pull down prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

THE change in the weather to more spring-like conditions 
this week is certain to make house coal easier, if the existing 
wariath continues. Buteven yet there has been no official intima- 
tion from South Yorkshire colliery proprietors of general reduc- 
tions, though, as was stated in our last report, supplies can be had 
through tke ordinary sources at prices favouring the buyers. Best 
Barnsley house coal is at 11s. 6d. to 12s. per ton, and even a little 
higher ; seconds, from 10s. per ton in owners’ wagons at the pits, 
Ordinary house Silkstone fetches 13s. to 13s. 6d. per ton, the best 
Silkstone, of which there is but a small weight available, making as 
high as 14s. to 15s. per ton. Generally, the coal trade is in a very 
satisfactory condition. 


Steam Coal Brisk. 


The Baltic trade is now on the point of opening, and con- 
siderable quantities of coa] have been going to port for some time 
in speculation of the navigation being resumed. The principal 
collieries are working full time, but the output, though large, is 
met by market requiremepts. For the week ending April 16th, the 
weight exported from Hull was 69,437 tons, compared with 
28,855 tons for the corresponding week of last year. From Grimsby 
for the week ending April 19th the weight of exported coal was 
36,510 tons, compared with 18,860 tons for the corresponding week 
of last year. On home account the business is also brisk, but very 
little is being done in respect of the placing of contracts for the 
ensuing shipping season, the rates requi for South Yorkshire 
‘*hards ” being regarded as too high. hKailway companies are 
having deliveries, to the full stipulated amounts, under contracts 
ranging from 8s. 6d. to9s. 6d. perton. Similar coal bought in the 
open market is quoted from 12s, to 12s. dd., and in some iustances 
13s, per ton. 


Coking Fuel. 


A brisk demand is maintained for coking fuel at. from 
6s, 6d. to 7s. per ton at the pit. Ordinary slack and smudge for 
steam generating purposes are also heavily called for, the require- 
ments of the cashire and Yorkshire textile districts being 
quite as heavy as ever. Prices are from 5s. 3d. to 6s. per ton at 
the pits, 


Coke. 


The firm quotations formerly given still hold, with a 
ready market for all that is made. Best washed smelting coke, at 
the ovens, is quoted at from 17s. to 17s. 6d. ton ; unwashed, 
14s, 6d. to 15s. 6d. per ton. The consumption of steel malting 
coke is exceptionally heavy, showing that the crucible steel manu- 
facturers are well off for work. Prices are firm, 27s. to 28s. per 
ton. For smelting coke the best customers are the North Lincoln- 
shire ironmasters, but a satisfactory tonnage is also being for- 
warded to Derbyshire, Northamptonshire, and other iron-smelting 
centres, . 


Iron Quotations Unchanged. 

There is no ofticial change in quotations to be noted. 
The demand for iron, however, keeps up, the shipments being 
the chief cause of the activity. Although the requirements for 
home consumption are maintained, they are not increasing. 
Hematites are as follows:—West Coast, 88s. to 90s. per ton; 
East Coast, 84s. to 86s. per ton, both delivered in Sheffield and 
Rotherham. East Coast being subject to 24 per cent. The 
Lincolnshire prices, at the figures below, show no official varia- 
tion since the beginning of last December:—No. 3 foundry, 


623. 6d. per ton; No. 4 foundry, 603. 6d. per ton; No. 4 
forge, 593s. 6d. per ton; No. 5 forge, mottled, white, and basic, 
63s. per ton. Derbyshire, No. 3 foundry, 60s. per ton; No. 4 


forge, 57s. per ton. Bars remain at £7 15s. to £8 5s. per ton; 
sheets, £9 10s. to £10 per ton. In Derbyshire it is stated that 
as a result of the quarterly meetings there has been an influx 
of orders for both pig and finished iron, and that trade 
pope are improving, the bulk of the pig iron output at 
‘ocal blast furnaces going on the market. 


Activity in Steel. 


An excellent business is reported all round, more especi- 
ally in crucible and special steels, several orders of considerable 
magnitude being reported for various foreign markets. Japan 
and the United States are heavy customers, and the colonial 
demands are increasing to a very satisfactory extent, more 
especially in the cases of Canada, Australia, and New Zealand. 
The South African trade leaves much to be desired, and there is 
somewhat less being done with India, though in other respects the 
latter market is finding good work.. The call for steel products of 
almost every kind is reported to be larger than at any previous 
time, and the outlook, so far as can be foreseen, promises a main- 
t for a iderable time of the existing gratifying business. 





Military and Railway Material, &c. 


The military material departments of the heavy establish- 
ments are at present fairly employed, mostly upon orders placed 
some time ago, both on home and foreign account. In projectiles, 
the work is mainiy for abroad. New orders in the different 
specialities would be very acceptable. In railway material, the 
manufacturers are generally satisfactorily engaged, largely on 
wheels, tires, axles, springs, kc. The orders are principally for 
distant markets, the colonial requirements having considerably 
increased, with a corresponding advance in business from South 
America and other foreign parts. The home companies continue 
to order very sparingly. ‘The wagon builders are pretty well off 
for work, as wellas the boilermakers and repairers. There is no 
change to report in the manufacture of marine material, the lack 
at present being of work in large forgings and large castings. 


Works Extensions. 


Amongst the industrial developments recently referred to 
are the new works to be established at ‘Tinsley by Messrs. Thomas 
Firth and Sons, Limit»d, Norfolk Works. ‘The tirm intends to 
remove its crucible steel department to Tinsley, and the space 
thus set at liberty will be utilised for the extension of the foundry 
and Siemens branches at Norfolk Works. At Tinsley the site 
acquired comprises twenty acres. 


University Automobile Classes. 


The students attending the automobile lectures at the 
Department of Applied Science, Sheffield University, visited on 
the 19th inst. the Sheffield Simplex Car Works, Tinsley, by the 
invitation of Mr. Percy Richardson, managing director. They 
were accompanied by the lecturer, Mr. A. "8. Hill, Associate 
Member of the Institute of Automobile Engineers. The party 
were conducted over the various departments by Mr. Richardson 
and ather members of the staff. The:works have been recently 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ge1eral Improvement in Trade. 


DvuRING the past few days there has been a strong upward 
movement in business in the iron trade generally, and in the pig 
iron branch particularly, and demand as well as prices are more 
favourable, Buyers are keen, after having held off for a consider- 
able time for reduced prices, which have not come off, and which 
it is now believed are not likely soon to he reported. It is con- 
sidered that the improvement is due to legitimate influences, and is 
not caused by s lative operations. Never, perhaps, was the 
situation in the Cleyeland pig iron trade more satisfactory than it 
is at present ; the demand is, in fact, too good—at any rate, it is 
larger than the current production, increased though it has been, 
can satisfy, and if it had not been that there was the stock in the 
public store upon which to draw, it is thought that before this 75s. 
or 80s. would have been obtainable for No. 3 Cleveland pig iron 
instead of the 57s, 6d. now reported. The increased demand has 
brought out consumers, and the price of Cleveland pigiron has gone 
up 3s. 6d. per ton this month, and is now higher than it bas been 
since the early part of February. 


American Demands. 

It was thought a short time ago that the last of the 
American orders of any importance for Uleveland iron had been 
received, but producers were agreeably surprised to find the 
demand spring up again, owing to the output in the States being 
reduced ty “the stoppage of furnaces in the Pittsburg district 
through the floods, and some part of the shortage of output is 
being made up for by the purchase of Cleveland iron. Some fair 
orders have been placed during the last week or two, and there are 
stiil satisfactory inquiries. Tonnage is being sought for three 
cargoes to be despatched next month, and it is believed that deli- 
veries to the quarter will be kept up for some months yet. 
American advices are again more sanguine. 


Cleveland Pig Iron. 

More demand is reported, and it is even larger than the 
producers can satisfy. Cleveland warrants are at a higher figure 
than has been reported since early in February, and no one is 
keen to sell with the tendency of prices so markedly upwards. 
The 56s. 104d. cash buyers which has been reported this week is 
at least 3s. 6d. per ton above the minimum price of this month, 
and no one will be surprised to ses 603. again reported before the 
close of next month. Makers’ Cleveland iron is about ls. 6d. per 
ton above the figures quoted last week, and very few of the pro- 
ducers are ina position to sell for early delivery. No.3 Cleveland 
G.M.B. pig iron is firm at 57s. 6d. perton, No. 1 at 6ls. 6d.; No. 4 
foundry at 56s, 9d.; and No. 4 forge at 56s. Some of the-con- 
sumers are anxious to buy for delivery in the second half of this 
-year, but producers are inclined to wait before committing theza- 
selves, the chances being that they will realise more by waiting. 
Mottled and white iron are practically unobtainable, 


Hematite Pig Iron. 

For some time past there has been a lull in regard to the 
distribution of fresh orders for East Coast hematite pig iron, con- 
sumers having been well bought. They have lately been waiting 
for quotations to become easier, but, as it is now apparent that 
this 1s not likely, the makers’ position being too strong, consumers 
are beginning to purchase more actively than at any time during 
the last three months. For several weeks mixed numbers East 
Coast hematite pig iron have been kept quite stationary at 77s. per 
ton, and the extraordinary fluctuations in the prices of Cleveland 
pig iron have not had the smallest influence on the value of hema- 
tite. But the circumstances in the two branches of the pig iron 
trade are markedly different. The weakness in Cleveland ordinary 
pig iron is that there is still an enormous stock of it in the public 
stores with which the makers have to compete ; their prices, in- 
deed, are regulated for them by the speculative operators in 
warrants. On the other hand, there is no stock of East Coast 
hematite iron in the public stores, and producers regulate their 
own prices, and they have shown lately how firm they could be, 
and how it is tuat they can keep their prices 20s. and more above 
those for Cleveland pig iron when the normal difference for years 
has been about half that. Somewhat heavy purchases of East 
Coast hematite iron have been made during the last few days, and 
77s. for mixed numbers has readily been paid—indeed, so readily 
that some of the producers have advanced their quotations to 
77s. 3d., in view of the increasing cost. Rubio ore is rather 
stronger, the merchants generally quoting 21s. 6d. per ton c.i.f. 
Tees. 


Pig Iron Stocks. 

Cleveland pig iron is being drawn out of the public 
warrant stores this month at a rate that is altogether unpre- 
cedented, this being necessary to make up for the deficiency in 
the supply with makers, Tne production has been largely 
increased, there being 90 blast furnaces now at work in the North- 
East of England, but their output is not enough to satisfy the 
enormous requirements, and they have no stock. Connal’s are 
asked to supply iron at a rate faster than they can deliver it, and 
chartered steamers have to wait longer for their cargoes than the 
owners like. Never in regard to the shipment of 1ron have the 
traders of this district had such an experience as that of the 
present month. Last month Connals had to report the largest 
decrease in their store of Cleveland pig iron that was ever known 
—37,257 tons—but this month that has already been exceeded, the 
decline up to Wednesday last being 41,085 tons, with nearly 
another week torun. The stock of Cleveland iron in Connals on 
24th was 400,998 tons of No.3 Cleveland, 13,736 tons of No. 4 
foundry, and 2000 tons of other iron not deliverable as standard— 
total 416,734 tons, this comparing with over 750,000 tons in March 
last year. 


Exports of Pig Iron. 

The shipments of pig iron from the Cleveland district con- 
tinue absolutely phenomenal, and would be larger still if more 
iron were procurable. Last month’s exports were the best on 
record, but this month’s are much ia excess of that best on record, 
and prospects of their being kept up at abnormally good figures 
are very promising. Large shipments to Germany are assured 
for several months. This month Cleveland has shipped an a 
of 6500 tons of pig iron per working day, as compared with 44 
tons in April last year, which itself was a good time, seeing that 
over 131,000 tons were shipped during the month. During the 
current month 139,386 tons have been exported, as compared with 
111,909 tons last month, 100,776 tens in April, 1906, and 63,275 
tons in April, 1905, all to 24th. Deliveries to America have been 
very good this month, and it is nearly all No. 3 Cleveland pig iron 
that is being taken. 


Wages of Cleveland Miners. 

The ironstone miners of Cleveland are agitating for an 
advance in wages. When they applied in the early part of the 
month they did not specify the extent of the advance, and the 
employers offered 2} per cent., the same as the blast furnacemen 
had received. The miners refuséd this and claimed 5 per cent. 
This week at a conference held at Middlesbrough the masters 
expressed their inability to give so much, but they offered that if 
the men would make a six months’ settlement the advance should 
be 3? per cent. The men have this offer under consideration, and 
will give their reply next month. 


Manufactured Iron and Steel. 
Consumers are ordering more freely in several branches, 








practiceand past:experience have been carefully considered. 





and prospects are generally more favourable for the producers. 
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Thus the prices, though not as yet actually altered, are likely to 
be advanced shortly. All the works are very fully employed, and 
manufacturers believe that they will be able to keep them running 
as actively during the remainder of the year. 


Shipbuilding and Engineering. 

The situation in the shipbuilding industry is not in quite 
as satisfactory a condition as the iron industry, shipowners being 
very backward about giving out orders for new vessels, because 
there is not a sufficiently profitable trade for those that are built, 
and rates of freight cannot, in the majority of trades, be considered 

Besides this there is the probability of higher prices for 
new steamers, owing to expected advances in the cost of materials. 
That is checking orders. ides this the situation with regard to 
wages matters in the engineering industry is causing anxiety. 
The men are getting very uneasy because cf the refusal of the 
employers to advance wages. They seem to be determined to 
insist upon their claim being complied with, and the district is 
being ballotted on the question of whether there shall be a strike. 
They are said to be well off for funds. They consider they have 
already waited too long for an improvement in their wages. 


Coal and Coke. 

In the coal trade there is great activity, and it isa long 
time since the industry was in such a satisfactory condition. It is 
an indication of the strong position of the Durham coalowners 
that they have stood firmly out for their advanced prices for the 
immense contracts of the London gas companies, which have at Jast 
had to buy at the current rates quoted by the sellers, after holding 
off a copsiderable time, and buying Yorkshire coal in themeantime. 
Practically all the large London contracts are now arranged, and 
itis said thatsomething like 15s. per ton delivered Thames hasbeen 
agreed upon generally as the price. Thedemand for all kindsof coal 
on export account has increased substantially, and the production, 
even if kept at its heaviest, will not be in excess of the require- 
ments. Best gas coals are at 13s. 3d. per ton f.o.b., and 12s. 9d. 
for seconds. The steam coal trade is very active, demand being 
particularly large from Germany and the Baltic. Coking coal is 
dear, 13s. 6d. being quoted, and it is wanted as largely as ever on 
export account, as is also foundry coke, which is offered at 22s. to 
23s. per ton f.o.b., while medium furnace coke is at 20s. per ton 
delivered at the Middlesbrough works. Lord Collins has accepted 
the invitation to be the umpire of the Durham Coal Trade Con- 
ciliation Board, vice the late Lord Davey. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The General State of Trade. 


THERE is a lull in the activity that has been general since 
the beginning of the year. In many departments complaints are 
made as to a scarcity of fresh orders. 


The Warrant Market, 

A marked improvement has taken place in the pig iron 
market. Two or three weeks ago the price of Cleveland warrants 
touched 52s, 10d. per ton. In consequence of an improvement in 
monetary conditions, and perhaps even quite as much owing to the 
remarkable decrease in pig iron stocks, the warrant market has 
become — strong. Business has been done in the last few days 
in Cleveland warrants from 55s. 9d. to 57s. cash, 56s. 1d. to 
57s. 34d. one month, and 56s. 6d. to 57s. 34d. for delivery in three 
months. Cumberland hematite has been done at 74s. 6d. to 
74s. $d. cash, and 75s. one month. Scotch warrants are quoted 
nominally 64s, 6d., and standard foundry iron 56s. 6d. per ton. 


Foreign Inquiry for Iron. 
There is still a regular inquiry for pig iron both for the 
United States and Canada. For the most part the demand is for 
Cleveland pigs, but considerable quantities of Scotch foundry iron 
have been sold for shipment both to Canada and the States. Fair 
saies have also been made for the Continent and the East. 


Prices of Scoteh Makers’ Iron. 


As the makers have — orders in hand their prices were 
comparatively little affected by the recent fall in prices of warrants ; 
neither are they, on the other hand, much enhanced by the subse- 
quent improvement in the warrant market. G.M.B., No. 1, is 
quoted at Glasgow, 67s.; No. 3, 63s. ; Govan and Monkland, 
No. 1, 67s. 6d.; Nos. 3, 65s. ; Carnbroe, No. 1, 73s.; No. 3, 
66s. 6d.; Clyde, No. 1, 73s.; No. 3, 68s.; Gartsherrie, No. 1, 
73s. 6d.; No. 3, 68s. 6d.; Calder, No. 1, 74s.; No. 3, 69s.; Summer- 
lee, No. 1, 76s. 6d.; No. 3, 70s.; Langloan, No. 1, 78s.; No. 3, 72s. ; 
Coltness, No. 1, 86s.; No. 3, 71s.; Glengarnock, at Ardrossan, 
No. 1, 75s.; No. 3, 69s.; Eglinton, at Ardrossan or Troon, No. 1, 
68s. 6d.; No. 3, 65s. 6d.; Dalmellington, at Ayr, No. 1, 70s.; 
No. 3, 65s.; Shotts, at Leith, No. 1, 75s.; No. 3, 69s.; Carron, at 
Grangemouth, No. 1, 77s.; No. 3, 70s. per ton. Scotch hematite 
is in demand, and is quoted by merchants 78s. 6d. per ton for 
delivery at the West of Scotland steel works. 


Pig Iron Shipments and Output. 

Since last report an additional furnace has been put in 
blast to produce ordinary iron at Carnbroe Ironworks, and there 
are now 43 making hematite, 42 ordinary, and 6 basic iron, the 
total of 91 thus in operation in Scotland comparing with 86 at this 
time last year. The shipments of pig iron from Scottish ports in 
the past week amounted to 8115 tons, being 1745 more than in the 
corresponding week of 1906. ‘The aggregate shipments since the 
beginning of the year are 132,902 tons, which shows an increase of 
40,070 tons over the quantity despatched in the corresponding 
period of last year. The arrivals of Cleveland pigs at Siar 
mouth in the past week reached 9665 tons, an increase of 1308 
over the imports in the corresponding week, and there is also an 
increase of 5278 tons in the total imports for the present year to 
date, which amount to 157,789 tons. Comparing these figures 
with those of the Scotch pig iron shipments given above, it will be 
seen that our imports of Cleveland pigs exceed our shipments by 
nearly 25,000 tons. 


Finished Iron and Steel. 

The market for finished iron has been quiet in the last 
few days, and makers generally report that fresh orders come to 
hand much more slowly than they could desire, The ironfounders 
continue to look for important foreign contracts, and it was 
rumoured a day or two ago that one of the larger of those that 
have for some time been enjoying attention had been arranged 
with Glasgow founders. Naturally a good deal of reticence is 
observed with regard to these contracts, because the founders do 
not wish the market for raw iron put up against them. There is 
a good deal of activity with steel manufacture, a considerable pro- 
portion of the work now in hand being for abroad. It also 
appears that the inquiry for shipbuilding steel has been slightly 
more encouraging. 


Shipbuilding Contraets. 

Messrs. John Brown and Co., of Clydebank, Glasgow, 
have obtained the order to construct the turbine machinery for 
H.M.S. Boadicea, the hull of which is to be constructed at Pem- 
broke Dockyard. This new ‘‘scout” will have aspeed of 25 knots. 
The turbines are to be of the Parsons type, of 18,000 horse-power, 
running up to 500 revolutions per minute, while the boilers will be 
of the Yarrow type, with 40, square feet of heating surface. 


The Coal Trade. 
The coal trade has not been quite so strong, and the past 





week’s shipments show a large decrease, which it is hoped may be 
only temporary. There is as,yet little or,no change in prices, but 
it is feared that the high rates now current may restrict the amount 
of the shipping busi " Imasters, have just conceded to 
the miners a further increase of 6} per cent. in their wages, and 
this is the fourth advance of a similar amount the men have 
obtained within as many months. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade in Wales. 

THE past week has been a fairly busy one, and the 
chief ports, as usual, active. I note, by Customs Returns, 
that for the week ending April 19th, 527,043 tons of coal 
were despatched, a gratifying increase on corresponding week 
of 189,000 tons; but in judging this comparison it must 
not be overlooked that in the corresponding week of last year 
the Easter holidays occurred. Taking the ports individually 
I find tbat Cardiff exported 339,296 tons of coal, 950 tons 
coke, and 10,860 tons patent fuel. The River Plate, with 
ten cargoes, totalling some 37,000 tons coal, being ae 
customer; followed by Genoa, with seven cargoes, 30, 
tons ; and Venice, five cargoes, 25,000 tons. As regards fuel, Pola 
with 5000 tons took the lead. Newport shipped 89,065 tons of 
coal ; Fiume, three cargoes, 12,400 tons ; Genoa, three cargoes, 
12,100 tons, chief customers. Swansea coal shipment was 58,850 
tons coal, 825 coke, and 12,200 tons fuel; Rouen heading the list 
with seven cargoes, 9200 tons ; in fuel, Venice took three cargoes, 
6412 tons. Port Talbot was busy, shipping 39,381 tons of coal, and 
9700 tons fuel ; Pisagua with three cargoes, totalling 11,000 tons, 
heading the list ; in fuel, Vera Cruz took 5880 tons, 


Prices on ’Change, Cardiff. 

It was the subject on ‘Change this week that the supply 
of tonnages, although not so great as expected, was fair, and that 
the docks were busy all round. As regards the price of coal, the 
market for both large and small coal bas at present a decidedly 
steady tone, and quotations for backward delivery are inclined to 
firmness, There is a considerable inquiry for next month’s deli- 
very, and this has had the effect of strengthening the market. 
Best steam coals are firm at 17s. 9d. to 18s.; best seconds, 
17s. to 17s. 3d.; ordinary seconds, 16s, to 16s, 6d.; drys, 16s. 3d. 
to 16s. 6d.; best washed nuts, lds. to 15s. 6d.; seconds, 14s. 


to 14s. 3d.; peas, 13s. 3d. to 13s. 6d.; seconds, 12s. 9d. to 13s.; 


very best smalls, lls. 6d. to 11s, 9d.; best ordinaries, 10s. 6d. to 
10s. 9d.; seconds, 10s. to 103. 3d.; inferiors, 9s. 6d. to 9s. 9d. 
Best Monmouthshire black vein, 16s. 9d. to 17s. 3d. Western 
Valley, 15s. 3d. to 16s. Bituminous coal: Best housebolds, 
18s, 6d. to 19s.; best ordinaries, 17s. to 17s. 6d.; No. 3 Rhondda, 
19s. 6d. to 20s.; brush, 15s. 6d. to 16s,; smalls, 13s. to 13s. 3d.; 
No. 2 Rhondda, 14s, 9d. to 15s.; through, lls. 3d. to lls. 9d.; 
small, 9s. 6d. to 9s. 9d.; patent fuel, 15s. 9d. to 16s, 3d. Coke: 
furnace, 20s. to 22s.; foundry, 26s. to 32s, Pitwood, 20s. 9d. to 
21s. 


The Anthracite Trade. 

There was more animation at Swansea than has been the 
case of late. In steam the change was not marked, but good 
business was done, and quotations were 17s. 6d. to 18s. 6d. for 
large ; bunkers, 12s. 6d. to 13s.; No. 3 Rhondda, 19s. 6d. to 20s, 
In anthracite briskness was evident, and prices ruled firmly ; best 
malting selling at 20s. to 21s.; seconds, 18s, to 18s. 6d.; big vein, 
16s. 6d. to 17s.; red vein, 14s. 6d. to 15s.; machine-tnade cobbles, 
19s. 6d. to 20s.; nuts, 24s. 6d. to 25s.; peas, 14s. to 15s.; rubbly 
culm, 8s,; duff, 5s. 9d. to 6s. Patent fuel, 15s. 6d. to 15s, 9d. 


The Pitwood Market. 

At Cardiff 2 ger are well maintained, and to-day, price, 
as noted, is about 20s, 9d. ex-ship Cardiff or Newport. Iam told 
that a considerable quantity of wood is coming forward which 
may have the tendency of weakening the market ; but merchants, 
on the other hand, are very optimistic, and are confident that 
prices will still improve. The total quantity of pitwood brought 
into the South Wales ports last week amounted roughly to 17, 
tons, not loads, which are generally given in other returns. 


Freight Market at Cardiff. 

This has been fairly steady since my last report. Medi- 
terranean freights firm, with the exception of freights for the 
Algerian and Tunisian coast, which have shown considerable 
improvement, and there seems a good deal of demand for tonnage 
in that direction. Plate and Islands quiet; Bay easy; and coast 
weak, Homeward market seems firmer, and improvement is 
shown, more especially in pitwood freights. 


The Oakdale Collieries. 

The cutting of the first sod of the Oakdale Collieries 
undertaking, situated in the Sirhowy Valley, was performed on 
Saturday last by Mrs, Markham, wife of one of the directors, 
Local business men were represented. The Oakdale Collieries are 
an offshoot of the Tredegar Iron and Coal Company, and it is 
expected that the undertaking, when finished, wili mean an out- 
put of some 3000 to 4000 tons per day. In referring to the equip- 
ment of the colliery, Mr. Markham said that the company did not 
intend to follow in the footsteps of its neighbours, the Powell 
Duffryn Company, in laying down gas engines, as in his opinion it 
was too much of an experiment ; it intended to use the compound 
steam engine for winding, and turbines, utilising exhaust, for 
electrical power. 


The South Wales Engineers’ Institute. 

Old men remember the starting of this Institute, which 
had its origin in the forethought of Edward Wiliams, second 
Mayor of Middlesbrough, himself a Dowlais man. It was but 
natural that Mr. Menelaus, the chief manager at Dowlais, should 
be first chairman. This week Mr. T. H. Deakin presided at the 
annual banquet. Few papers were read. Compliments were 
awarded to Mr. Foster Martin for his achievements in connection 
with blast furnace success at Blaenavon, and notes read on the 
working of a gas suction plant. In the course of interesting 
speeches, Mr. Harpur, the city engineer, Cardiff, said that from 
an engineering point of view Cardiff had fallen upon evil days; 
that engineering works must cease development ; and necessary 
public improvements remain in abeyance ; and any money needed 
for engineering projects must go to education. Principal Griffiths 
spoke of the wisdom of establishing a thorough mining school for 
South Wales. 


The Iron and Steel Trade. 

There is little cause for complaint in the iron trade 
generally. The time devoted in the holiday to repairs was well 
utilised, and at the large works since briskness has been the order 
of the day. This was very noticeable at Dowlais last week, where 
substantial contracts are held for heavy sections steel rails, princi- 
pally for the Colonies. In the Goat Mull good work was done, and 
the sleeper mill was again busy. At the steel works, Swansea, 
work was active, and Blaenavon and Ebbw Vale fairly brisk. As 
usual, comment is made at the iucreased import from America 
and Germany. Last week Cardiff received about 900 tons of steel 
bars, billets, &c., from Germany, and Newport some 4200 tons 
from the United States. Pig iron has been coming in from Work- 
ington and Middlesbrough. From Ghent 1055 have been 
received. One of the imports from Antwerp included steel con- 
densers, Iron ore shipments have been large to Newport and 





Cardiff. Cardiff received 15,700 tons, Newport 6009, Swansea 
1200, and Port Talbot 3400 tons, Tube works busy, 


Latest Iron Ore Prices, Pig Iron, &c. 


At Newport, this week, Rubio ore was 20s. 6d. to 21s, 
Almeria, 20s. 38d. to 20s, 6d. At Swansea, last week, on the Metal 
Exchange, pig iron ruled as follows :—Bessemer mixed numbers 
74s, 6d.; Middlesbrough, 56s. 9d.; Scotch, 64s.; Welsh hematite’ 
84s, to 85s. In the three first there has been a distinct advance, 
Other Swanxea q are :—Spelter, £25 17s. 6d.; lead 
£20 12s, 6d.; copper, £99 17s, 6d.; silver, 304d. per oz, : 


Tin-plate. 

Prices are well observed by makers. There was a very 
large shipment of tin-plates last week, 122,167 boxes being 
despatched from Swansea, From the works 116,051 boxes came 
to hand. Present stocks are 180,426. Outlook is satisfactory, 
Prices remain: — Ordinary Bessemers, 14s. 10}d.; Siemens, 15s,; 
C.A. roofing sheets are £11 10s. per ton.; big sheets, same ; black 
plates, £11 5s, to £11 10s.; galvanised sheets, 24 g. £13 lds. to 
£14 ; block tin is at £189 5s. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 17th. 

A NUMBER of new projects have recently been brought to the 
attention of the structural mill people, which will require an 
estimated supply of 50,0uU tons of structural material during the 
summer months. Considerable quantities of this material will be 
wanted in New York, but the ubove estimate does not include 
the requirements for bridge, tunnel, and general construction 
work around this city, which call for an estimated quantity of 
80,000 tons, much ot which, however, has been contracted for, 
Among the latest commercial structures is one at Fifth-avenue 
and Sixteenth-street, caliing for 2500 tons of steel, and another at 
Fifth-avenue and Fourteenth-street, which will take 1500 tons. 

Large pig iron transactions have taken place during the past 
week or ten days, amounting in all to 300,000 tons, the bulk of 
which is taken by the largest concerns for delivery during the 
remaining nine months of the year. The precipitancy with which 
these large orders were placed upon the market when they were 
not expected has led some authorities to conclude that they are 
the result of concessions extended by some big pig iron interests, 
The truth of the matter probably is that concessions have been 
extended on much of this material as the result of previous under- 
standings. In a small way all kinds of crude iron are strong, as 
most of the buyers of it are seeking deliveries within three or tour 
months. In the rail market considerable activity prevails, but it 
is contined largely to demands from traction lines. ‘I'he largest 
transaction for standard sections reported this week is a sale of 
46,000 tons to the Louisville and Nashville Railroad by the 
‘lennessee Coal, Iron, and Railway Company at 30 dollars per ton, 
which is an advance of 2 dollars per ton over the standard price ot 
standard sections for years past. 

‘There is a reported weakness in steel rails, but the above large 
transaction does not bear out the supposition. Premium quotations 
have quietly disappeared. The structural and rail interests are 
now iu a better position to meet any future demand than they 
have been for a year past. In the minor departments of the 
industry activity prevaiis in nearly all sections, and buyers are 
purchasing supplies for summer aelivery and no farther, The 
sheet mills are running full time on all kinds of sheets, ‘I'he pipe 
and tube mills are pressed to their utmost capavity. Tubes are 
quoted still at premium figures where early deliveries are possible, 
or rather, for the earliest possible deliveries. The locomotive 
builders and all concerns using tubes are running at fullest capacity, 
and this accounts for the heavy and strong demand, 

New enterprises calling for steel are springing up in many sec- 
tions of the country. ‘I'he production of copper is on the increase. 
Domestic consumption since the first of the year has averaged 
between 53,000,000 Ib. and 60,000,000 Ib. per month. A declining 
tendency has overtaken the market. ‘lhe decline of the past few 
days amounts to } cent. Another like drop is probable. ‘lhe 
exports of copper from Atlantic ports for the past week were 
2225 tons, and since April Ist 7158 tons. Tin has fluctuated 
within a range of } cent per pound. Since prices reached 40-j 
cents sales have been light. Kstimates for domestic consumpticu 
of tin for the month of April put the amount at 3400 tons. 
Receipts at American ports since April Ist, 1518 tons ; reported 
atloat, 1939 tous. 








THE scheme by which the Japanese Government take 
over the leading railways for a term of years will be applied to the 
Kansai Railway on October 1st next. 


NORTH-EASTERN RAILWAY AND YORK.—Thereisa rumour current 
that the North-Eastern Kailway Company is considering the re- , 
opening of the locomotive works at York, with a view of ulti- 
taately making the city the headquarters of the repair work. It 
will be remembered that about two years ago these works were 
closed and the workmen transferred to Gateshead and Darlington. 
However, some of the causes which. existed then, and which were 
to a large extent responsible for the action of the railway company, 
have now, it is said, ceased to exist. There is much tw be said m 
favour of such a movement, as the space available at York for 
enlargements ia the future are plentifui, whereas we believe such 
extensions could not be carriea out at Gateshead. However, it 
cannot be said that York has given the railway company much 
encouragement in the past to develop its works in York, and it is 
pleasant to think that the authoriues are at last awaking to the 
tact that considerable benetits would accrue from such works being 
opened in the ancient city. 


ConTRACTS.—Glenfield and Kennedy, Limited, of Kilmarnock, 
have received an order to supply a beam pumping engine for 
Norwich waterworks. The engine is to pump 1490 gallons of 
water per minute, against a head of 350ft. ‘Ihe steam cylinder 1s 
to be Stin. diameter by 7ft. stroke, and the pumps 24}in. diameter 
by 6ft. stroke and 3l4in. diameter by 3ft. stroke.—he order for 
the 4, 1, and 2 horse-power sizes of motors for the Man- 
chester Corporation has been placed with Messrs, Verity’s, 
Limited, for their new B.P, machines, The order for the high anu 
low-speed motors up to 5 and 3 horse-power respectively for 
the Salford Corporation has been placed with the same firm, 
as has also the contract for motors and starters for the Bristol 
Corporation.—Messrs, Lockerbie and Wilkinson, of Tipton, have 
secured the contract for all the constructional ironwork and com- 
plete equipment of the Bloemfontein public abattoirs.— Mountain 
and Gibson, Limited, of Bury, Lancs., have recently secured the 
contract from the London County Council for the supply of 300 
pairs of maximum traction trucks, which are similar to 350 pairs 
previously supplied. ‘I'his recent order represents the fifth con- 
secutive order which the London County Council have placed for 
Mountain and Gibson’s improved type of centre-bearing swing- 
bolster maximum traction trucks, making a total of 650 cars, which 
will be mounted upon this special design.—The Glasgow District 
Subway has placed with Messrs. George Craddock and Co., Wake- 
field, an order for a new cable for their line beneath the city. 'I'bis 
cable will be 36,300ft. in length, 1}in. diameter, and will weigh 
about 60 tons.—F. Reddaway and Uo., Ltd., of Pendleton, Man- 
chester, have obtained a contract for an elevating and conveying 
plant from Messrs. John Brown and Co., Ltd., Sheffield, for their 
Aldwarke Main Colliery, which is to work in conjunction with a 
Baum washer, : 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 


The Iron Trade in Rheinland-Westphalia. 

FRESH work has been coming in rather less freely than in 
the previous quarter, but this does not in any way affect occupa- 
tion at the iron and steel-producing establishments, for they have 
all been crowded with work for the last few weeks, and are very 
busy now executing orders received some time ago. The pro- 
longation of the Steel Convention, which is now regarded almost 
as a matter of fact, will help to improve the condition of trade, 
and there is no need for any pessimistic prophecies, because activity 
in all branches will be lively and remunerative for the remainder of 
the present quarter, and the scarcity in pig iron, as well as in 
ceini-finished steel, prevents quotations from decreasing. Last 
week’s business in erude iron has been healthy an strong, con- 
sumers having covered theie demand till end of second quarter, 
and even further. Supplies are plentiful on the scrap iron market, 
but demand has been pretty extensive too, and so there was a good 
deal of stiffness shown in quotations. Activity in the bar trade is 
as brisk as ever, and the mills, boing amply provided with work, 
ask several months for the delivery of fresh contracts; in bars 
hasic consumption exceeds the output. A satisfactory condition 
is reported to prevail in the hoop trade, inland demand being 
heavy. and there has also been a fair inquiry coming in from 
abroad. On the plate and sheet market a sound business con- 
tinues to be done: sheets are, on the whole, in better request than 
plates, but work is plentiful at all the mills, the orders booked 
reaching far into autumn. and this has been the cause, in many 
instances, of a slight indifference shown by producers as regards 
fresh orders. There was. just a touch of weakness noticeable in 
prices a week or two ago, but now. owing to better prospects con- 
cerning the prolongation of the Steel Convention, prices are as 
firm as ever, and paying too. Excellent accounts are given of the 
wire industry, and the pipe mills have remained in animated 
employment. According to the Rhenish-Westphitlische Zeitung the 
hasis price for copper pipes is M., 285 p.t. now, after an advance of 
M. 7 p.t. 


The Siegerland Iron Industry, 

The reports given of the Siegerland iron market are much 
the same as previously. Pig iron and semi-finished steel are in 
strong request, and rather scarce ; platesand girders remain some- 
what languid, thourh demand for the first-named article was a 
trifle better than before. 


busy 


Good Activity Maintained in Silesia. 

There is no change in prices orin the condition of the iron 
market to relate, the tendency being firm all round. A steady 
business is also being done in steam and house coals, both in 
Silesia and in Rheinland-Westpbalia. Deliveries in coke are 
higher than they have ever been before, and prospects are very 
fair in the coal and coke industry because the output of pig iron is 
increasing. 

Iron and Steel in Austria-Hungary. 

The ironworks are so well supplied with orders that the 
terms of delivery get longer and longer. Bars have lost nothing of 
their former briskness, and the mills are engaged to their fullest 
capacity. In heavy plates, and in sheets, a good deal of firmness 
js shown, while girders remain quiet. Scrapivonisscarce. Latest 
list quotations are as follows:—Witkowitz forge pig No. 1, 
117 crowns; the same, No. 3, 110 -rowns; grey forge pig. 130 to 
135 crowns; sriegeleisen. 140 to 150 crowns, all per ton. Styrian 
hars, 230 to 240 crowns: boiler platas, 315 to 325 crowns ; rirders, 
242 crowns; galvanised sheets, 495 crowns, per ton free Vienna. 
Coal for industrial purposes is scarce ; especially in coke present 
supplies are quite insufficient. A rise in the prices for house coal 
has been reported quite recently from dealers’ stores. 


The French Iron Trade. 

Iron and steel producers are doing a very healthy business. 
and the activity in all trades is strone ; a three months’ term of 
delivery is nothing unusual now, Quotations are the same as 
hefore, and can be termed satisfactory. Merchart bars stand at 
215f. p.t.; steel bars, 225f. p.t.; rails, 190f. to 200f. p.t.: eommon 
steel plates, 230f. to 235f n.t.; wire nails, 280f. to 290f. p.t.; 
galvanised wire, 220f. to 330f. p.t.; foundry pig, No. 3, 84f. p.t.; 
aud forge pig, 72f. p.t. . Machine castings ara meeting with 
excellent demand ; wire, ton, is in very good call. The construc- 
tion shops are crowded with work. On the French coal market 
the excellent tone now prevailirg is likely to continue, as the 
demand for all descriptions of fuel is very strong. 


The Position of the Belgian Iron Trade. 

Raw material remains in animated demand ; Luxemburg 
pig iron maintains the price of February, while forge piz has been 
raised 2-50f. p.t. At present 38 blast furnaces are engaged in the 
production of pig iron, against 36 in the year before. Semi- 
finished steel is exceedingly scarce. For bars in basic 177-50f. p.t. 
is quoted, while bars No. 2 realise 172-50f. p.t. An abatement in 
activity can be noticed on the plate market ; both iron and steel 
plates stand at 185f. p.t. Foreign demand for girders has been 
fairly strong. and the condition of the rail trade is firm. Hoops 
continue in lively request, and so do wire and wire nails. Large 
sales have been effected in house coal, consumers being evidently 
desirous to fill their stores as well as possible, Steam coal has 
been sold at 18f. to 19f. p.t. 








RoyaL METEOROLOGICAL Soctety.—The monthly meeting of 
this Society was held on Wednesday evening, the 17th inst , at the 
Tastitution of Civil Engineers, Great George-street, Westminster, 
Dr. H. R. Bill, president, in the chair. A paver by Mr. R L. 
Holmes, on the ‘‘ Phenomenal Rainfall in Suva, Fiji,” August 8th, 
1906, was read by the Secretary, in the absence of the author. 
This is an account of a very remarkable fall of rain which occurred 
during a thunderstorm at Suva; the capital of Fiji, on the night of 
August 8th. Unfortunately the exact amount had to be, in part, 
estimated, owing to the observer failing to measure the fall at 
intervals during the night. Very little rain fell before sunset, but 
from 6 p m. it continued a ceaseless downpour till sunrise the next 
day. At10p.m. the assistant found the gauge overflowing with 
13-50in. of rainin it. Four hours later, at 2 a.m. on the 9th, the 
rauge was again overflowing; and at 6 a.m. it was over- 
flowing once more; that is, three times in twelve hours. 
Very little rain fell after 6 a.m. These measurements show 
over 37in., without taking into account the overflowings, which 
make an unknown quantity, As the gauge was 25ft. above 
the ground, Mr. Holmes is of opinion the rainfall should be 
increased by about 11 per cent., so that the total fall must-have 
been fully 41in. in about thirteen hours, which he thinks surpasses 
anything that has been recorded in any other part of the world in 
so short snace of time. Mr. R..Strachan read a paper on the 
‘‘Temperature Around the British Islands in Relation to the Gulf 
Stream.” This was based on observations made in the year 1906. 
which have been published by the Meteorological Office. Around 
the British coasts the temperature of theair was lowest in February. 
and highest in August: the temperature of the sea corresponded 
10 these epochs with slight interruptions, having been lowest. in 
‘anuary for the west and central, in March for the south, and 
highest in September for the north, and in July for the east posi- 
tions. The water in the Strait of Florida was about 30 deg. 
warmer than the sea at the north of Scotland. Mr, L. C. W. 
Bonacina also read a paper on ‘‘ Weather Regarded as a Function 
of Climate,” . 
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When ani tion is ted from abroad the name and address cf 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specitcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d, each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


22,378. October 10th, 1906.—IMPROVEMENTS IN DEVICES FOR PRE- 
VENTING WATER CONCUSSIONS OR WATER-HAMMER IN AIR 
Pumps OF MARINE ENGINES, Ernst Bitticher, 12, Martensdamm, 
Kiel, Germany.—Date under International Convention, October 
10th, 1905. 

This invention relates to marine engines, and more especially 
to a device adapted to be applied to air pumps actuated by the 
main engine, and to prevent, when the main engine is stopped, 
the air pump from being filled with the water condensed in the 
condenser, and being damaged when the main engine is afterwards 
again started, by reason of the fact that the cross sections of 
the valves are too small to pass a volume of water which is 
many times larger than the amount ordinarily evacuated by the 
pump. In this device the vacuum is not destroyed. There are 
two figures. Fig. 1 shows the cross section of the main engine 
air pump condenser and this device. The air pamp a, which is con- 
nected with the condenser b by a Jarge steam suction pipe c start- 
ing from the lowermost point of the condenser and uniting before 
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the suction valve of the air pump, with the steam suction pipe c, 
can be separated, when the main engine is stopped, from the water 
supply pipe from the condenser. by a stop member—cock or valve 
—, which is inserted into the water suction pipe d and is actuated 
by a tractioual rod f from the stand of the engineer. When the 
main engine is stopped, the engineer closes the stop member ¢ 
and only opens it again after the engine has been set going. thus 
allowing of the accumulated condensed water flowing into the air 
pump which pumps it away. The device can be arranged in such 
& manner that the closing member ¢ is connected by a tractional 
rod f with the reverse gear shaft of the main engine, so that when 
the reverse gear shaft is placed on ‘ stop,” the closing member ¢ 





INTERNAL COMBUSTION ENGINES. 


7836a. April 2nd, 1906.—IMPROVEMENTS IN MAGNETO-ELECTRIC 
I@NITION APPARATUS FOR INTERNAL COMBUSTION ENGINES, 
The Electric Ignition Company, Limited, and Frederick H. 
Hall, both of Sampson-road North, Birmingham. 

This invention refers to magneto-electric machines for use in 
connection with ignition systems of internal combustion engines, 
and has for its object to provide simplified means for altering the 
position of tha armature shaft relatively to that of the engine, 
whereby the firing of the engine may be advanced or retarded, 
according to the speed at which it is required to run the engine. 
There are two figures. Fig. 1 is an elevation, partly in section, of 
the magneto machine. The gear wheel 1, which is driven from 
the engine, has its boss 2 provided with « recess or keyway 3, 
whilst the shaft 4 is provided with a key or abutment tapered on 
one side, and is of considerab'y less width than the keyway 3. 
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This key 5 is placed within the latter, and it is arranged that, 
when there is no advance or retardation, drive is transmitted with 
the key in about the middle of the keyway, whilst, when the firing 


| is required to be advanced or retarded, the key is moved further 


to one side or the other of the normal position in the keyway, thus 
rotating the shaft a corresponding amount, according to the 
amount of advance or retardation required. The means for effect- 
ing this movement consist of a wedge member 6 transversely 
curved to the radius of the shaft 4 and inserted between the 
tapered side of the key 5 and the abutment at the end of the key- 
way. By introducing it to a greater or less amount the position 
of the key 5 in the keyway can be varied. The wedge 6 is 
operated by a lever 10, and for this purpose the outer end is 
formed into or provided with a sleeve or collar 11 surrounding the 
shaft 4 and slidable thereon, and having an annular groove or 
channel 12, with which a stud or projection 13 on the lever 

engages. —March 27th, 1907. 

13,584. June 13th, 1906.—IMPROVEMENTS IN VARIABLE ADMIS- 
SION GEAR FOR MOTIVE POWER ENGINES, MORE ESPECIALLY 
INTENDED FOR INTERNAL COMBUSTION ENGINES, Tangyes 
Limited, Cornwall Works, Soho, Staffs, and James Robson, 
the younger, 24, Sandwell-road, Handsworth, Staffs. 

This invention relates to variable admission on gear for internal 


is closed, whilst it is open when the reverse gear shaft occupies its | combustion engines of the kind in which the governor causes a 


forward or backward position. g is the reverse gear shaft, oo are 


part to be operated so that the inlet valve will be opened to a 


the forward or backward positions, and z is the stop position of | greater or lesser extent in accordance with the load on the engine, 
same, ¢ being the closing member, o the open, and =z the closed | and the object of this invention is to provide a simple and efficient 


position of the latter.— March 27th, 1907. 


mechanism for this purpose. There is one figure, an elevation, 
partly in section. 1 is the inlet valve, and 2 its stem. The lever 3 


2006, Jonueey 30th, 007 Savert Devecs. von Gena Boctame, is mounted to turn on the fu'crum pin 4, one arm of the lever 


Alfred F. Yarrow, Isle of Dogs, Poplar, London. 

It has been a common practice to insert fusible plugs in steam 
boiler shells at or about a level below which the water. cannot be 
allowed to fall without exposing the boiler to the risks consequent 
on overheating of. the shell at that level when it is uncovered by 
water. The escape of steam through the plug hole when the 
fusible plug is melted serves to attract attention and alsu tends to 
put the fire out. With such a device it is not possible to keep u 
steam in the boiler until the plug has been replaced, and, aienes 
this has been rendered possible by a proposed arrangement in 
which a plug with a fusible core is inserted through the crown 
plate into the water space and is connected on the outside by a 
screwed coupling with a pipe which passes through the fire-box or 
furnace space, and is thence led to an external warning whistle 
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and back again to the fire-box into which it is free to discharge 
when the fusible core is melted, unless a shut-off valve with which 
the pipe is provided is closed, nevertheless such an arrangeiment is 
open to the serious objection that the pipe and coupling are 
exposed to the heat of the furnace and liable to be burnt or fused 
together. There are two figures. Fig. 1 illustrates in longi- 
tudinal section the application of the invention to the steam drum 
of a Yarrow or similar water-tube boiler. A is an asbestos packed 
cock screwed ioto the end of the steam drum PD and having 
attached to it by means of a union one end of a pipe B, the other 
end of which is secured to the bottom of the drum by means of a 
fusible metal or alloy seal C. When the water uncovers the 
bottom of the drum, the seal C is fused and the pipe B springs up 
so as to uncover its inner end. The consequent escape of steam 
through the cock A attracts the attention of the boiler-room staff, 
and may also be applied to give motion to a feed pump or to cause 
a rush of water to pass over and extinguish the fire. The inner 
end of the pipe B may be kept closed normally by other means 
than sealing its end to the boiler shell, as by a thermostatically 
controlled valve, which is closed for all normal boiler temperatures 
and opens automatically when a predetermined temperature is 
reached.—March 27th, 1907, 








being connected by the link 5 to the guide lever 6, mounted to 














turn on a fulernm pin 7, and carrying a roller 8 bearing on a cam 9 
on the shaft 10. The slider 11 is interposed between the vaive 
stem 2 and the arm of the lever 3 opposite that connected to the 
link 5, the slider carrying a roller 12, on which the arm of the 
lever 3 bears, one end of the slider bearing on the top of the 
valve stem 2, and the other end being connected to a link 13, 
turning on a fulcrum pin 14. The slider 11 is connected by the 
link 15 with one end of the lever 16 turning on the fulerum pin 17, 
the other end of the lever 16 being connected by the link 18 with 
the bell crank lever 19, operated by the governor 20. If the 
engine be fully loaded the slider 11 is moved by the governor 20 
into such a position—that shown in the drawing—that the roller 12 
on it is at a maximum distance, transversely, from a point in a line 
between the valve stem 2 and the fulcrum of the lever 3, and thus 
the inlet valve 1 will be opened to its greatest extent. If there be 
less load, or no load on the engine, the slider 11 will be moved by 
the governor 20, so that the roller 12 is brought to a less distance 
transversely from the point in the line, or immediately to that 

int—beneath the fulcrum pin 4—and thus the operation of the 
inlet valve is varied by the action of the governor to an extent, 
in accordance with the load, from full opening to no opening. 
March 20th, 1907, : ; 
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ROAD MOTOR VEHICLES. 


6906. March 22nd, 1906.—-IMPROVEMENTS E¥ AND CONNECTED 
J WITH THE WHEELS AND AXLES OF Motor Cars, CYCLES, AND 
OTHER VEHICLES, Harry T. Roberts, 10, Elmbou 
Upper Tooting, Surrey. 

This invention relates to improvements in and connected with the 
wheels of motor cars, for the purpose of lessening, distributing, or 
neutralising the sbocks or vibrations following on the impact of the 
wheels when meeting with obstacles. The known principle con- 
sists in supporting or suspending the frame or body of the vehicle 
on or from the axle of each wheel by means of a link or by crank- 
ing the axle so that the part of the same which is connected to the 
springs or to the frame or body of the vehicle is lower than those 
parts of the axle on which the wheels run, and the wheels are 
allowed a certain amount of movement in the planes in which they 
lie independently of the central part of their axles. There are 
twelve figures. Fig. 3 is a side elevation of this construction. 
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Fig. 4 is a transverse section of the wheel. The motion of the 
wheels in a fore and aft direction relatively to the central part / of 
the axle is limited by means of springs & 4, attached at one end to 
the arm o on the crank part p, the other ends of the springs being 
attached to the frame, and the variations in the position of the 
wheels with regard to the framing may be allowed for by a 
telescopic shaft 7, The telescopic shaft r is connected by gearing 
to the cross shaft s, and the latter shaft has keyed thereon sprocket 
wheels ¢, and the latter, by means of a chain ~, communicates 
motion to the sprocket whee! + mounted on the spokes of the 
wheel «. A distance-rod or link w at each side of the vehicle, freely 
suspended at one end by a link x to the frame g and at the other 
end connected to the crank axle part i, keeps the latter and the 
cross shaft s ata constant distance apart, and the distance-rod w 
also serves to support the pivot y of the double-armed lever z for 
page the brake band 1 on the brake drum 2.—March 27th, 
1907. 


7540. March 28th, 1906.—IMPROVEMENTS RELATING TO TRANS- 
MISSION GEAR FOR Motor Roap VEHICLES, Pitre L. Dunan, 
lll, Avenue de Villiers, Paris, France.—Date under Interna- 
tional Convention, July 22nd, 1905. 

In connection with motor vehicles, it has hitherto been proposed 
so to arrange the rear axle bridge that any oscillation of the same, 
caused by irregularities in the road surface, may take place inde- 
pendently of the frame of the veh‘cle. The means for effecting 
this object; however, present a serious defect, which arises from 
the fact that the pinion or bevel which is attached to the differ- 
ential for driving the rear axle does not remain in invariable 
position relatively to the pinion which is integrally attached to the 
motor shaft. There are five figures. Fig. 1 shows in plan the 
vehiele chassisy certain parts being in section. A indicates the 
motor ; BB Bare the ordinary springs fur the suspension of the 
vehicle body ; LL indicate suspension springs supporting the 
motor, which is. likewise connected to the front axle by a set of 
jointed levers M M. This connection serves to maintain invariably 
an equal distance and perfect parallelism between the front and 
rear axles, and to obviate @ny strain for the springs L and B other 
than compression strains. C indicates the change speed and run- 
ning gear-box solid with the gear case of the motor; this box is 
continued by a tubular part F, within which a motor shaft, 
to the extremity of which the pinion: is keyed. G indicates a gear 
case solid with the extremity of the tubular part F, and conse- 
quently solid with the gear-box and with the motor, This gear 
case G carries two bearings, and at g! a third bearing. J is a gear 
case or drum in two parts bolted together, pivoted in the first two 
bearings of the gear case G, and to which there is fixed the bevel 





ear j in mesh with the pinion 7, in which the motor shaft ends. 
e whole, therefore, constitutes a rigid mechanical block, which is 
capable of withstanding all the movements and shocks due tothe 
motor or to the movement of translation without giving rise to loss of 
power. The live axle is connected with the drum J by means of a 
ubdiversal jointing, permitting all displacements of the mechanical 
block relatively to this axle, whilst keeping invariable the point of 
intersection of the axis of the rear axle and the axis of the shaft. 
E indicates a frame, which holds at ¢ two tubes D Din line one with 
the other, which form the fixed body of the axle. In these tubes 
the two parts of the driving axle are journalled. The frame E 
carries at ¢! a sleeve, by means of which it is journalled on the 
tube F, and it carries a shaft H journalled in the bearing g! of the 
gear case G. In this manner invariability of the point of inter- 
section of the two axes of the axle and of the driving shaft is 
obtained. It will be seen that the whole constituted by the motor, 
the change-speed gear, the tubular body F, the frame E, and the 
axle, constitutes of itself an actual vehicle chassis, and it is only 
necessary to mount the vehi: le body on the springs BB. The gear 
case contains the differential gear, which connects the two parts of 
the driving axle, and the toothed crown j in mesh with the pinion 
/ is not solid with the crown of the planet pinions ; as it is to 
remain in an invariable position relatively to the pinion 7, and as 
the differential train must oscillate with the axle, the gear-case J, 
and through it the toothed crown j, are consequently connected 
with the crown of the planet pinions by a universal joint device. 
The drum J is journailed in the side walls of the gear-case.G by 
means of two hollow journals permitting of the passage of the 
driving axle with sufficient play for the oscillations of the axle. 
The part on which the planet pinions of the differential gear are 
journalled is mounted by means of two trunnions in a frame £?, 
which is mounted by means of two trunnions /* at right angles to 
k2 in the drum J carrying the gear j acted upon by the pinion ¢; 
the two pairs of pivots, one of which is shown at £*, thus constitut- 
ing @ cardan or universal joint, the cifferential train remains con- 
nected with the axle, whilst. the gear j remains connected to the 
motor framework,—Jfaich 27th, 1607, : 


RAILWAYS AND TRAMWAYS. 


8899. April 12th, 1906.—IMPROVEMENTS IN OR” RELATING TO 
SIGNALLING APPARATUS FOR Ratuways, Frank A. Crispin, 38, 
Lushington-road, E: urne. 

This inveation is for signalling apparatus for railways, and is 
particularly suitable for use during féggy weather, and has for its 
object to provide means. by which warning or other signals may 
be conveyed to the engine-driver or guard of a train. A recipro- 
cating striker is carried on the engine and an adjustable is 
situated on the track according to known practice, so that the trip 
is raised or lowered with the signal, and the striker comes into con- 
tact with the same as the train passes over it. There are two 
figures. Fig. 1 shows diagrammatically one method of carrying 
out this invention. When the line is clear the trip bar A is 
dropped below the normal position, so that the striker passes 
clear over it and no signal is received by the train. * If, however, 
it is desired to slow the train up the bar is shifted, whereby the 
striker B is raised a sufficient distance to advance the switch arm 
D on to the contact plate D!. This will cause the bell F to ring, 
so that the driver is audibly warned that he is nearing a si A 
but should the signal be against him the trip bar will be raised to 
a higher position, so that the switch arm will be carried on to the 
plate D2. The lamp F! will thus be illuminated and warn him 
that the signal is against him. When the arm C% connected with 
the striker returns, which it automatically does as the roller B? 
leaves the bar A, the switch arm D does not return with it, as. it 
has no positive connection therewith, so that the arm is left in 
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such’ position that the signal remains ‘‘on” until the driver 
returns the arm D by hand; this he does immediately if the 
signal given is only the audible one, but if it is one of the jam 
signals he leaves it ‘‘on” until the ordinary signal, whic 
is now near h to discern is dropped. The lamp F? 
is intended for use in the same manner as the lamp 
F!, but is only brought into operation by raising the bar A to a 
reater height than that to which it is raised for throwing in the 
en F1, In addition to using the audible alarm as a warning to 
slow up, it may be employed to warn the driver that he is about to 
receive the true signal. For this purpose one trip is set in advance 
of the other, so that the warning signal is received first and then 
the true signal, which-is visible, and, in addition to satisfying him 
that the line is blocked, may be. of such a character that he is 
informed thereby what portion of the line he has reached. When 
one of the Jamps or ‘‘ block” signals is thrown in, the striker may 
be arranged to simultaneously operate mechanism for applying the 
brakes, and, if desired, for cutting off the steam supply from. the 
engine, This may be done by a lever G pivoted to striker rod 





at G1, and toa ey at G*. The lever may be made to bear 
against a plunger G* for operating a valve indicated at G4. The 
valve may be connected, either directly or indirectly, with the 
compressed air cylinder or vacuum —— so that, when 
operated, the brakes are applied. The brakes are only partially 
applied automaticall by is apparatus, but in some cases they 
may be fully applied—for instance, if the lamp F? is employed for 
a ‘* home” and this signal is against the train, the striker 
rod may be made to lift the lever G sufficiently high, when 
bringing the arm D to the plate D3, to fu'ly open the valve so that 
the Seabee are applied with full force.—March 27th, 1907. 


FURNACES. 


10,273. May 2nd, 1906.—IMPROVEMENTS IN AND RELATING TO 
MECHANICAL STOKERS APPLICABLE TO THE FURNACES OF 
STEAM OR OTHER BOILERS, James Baron, Summercastle, 
Livesey-street, Rochdale; William Brierley, the ——_ 
Brass Works, Rochdale; and William Brierley (Rochdaie) 
Limited, the Borough Brass Works, Rochdale. 

This invention relates to mechanical appliances or stokers for 
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regulating the feeding of powdered coal, dust, or other similar 








broken or crushed fuel, and for regulating the action of fuel 
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elevators and feeders for feeding the same to the furnaces of stea 
or other boilers, by the aid of jets of steam, controlled by the 
varying pressure of steam ir, the boiler. There are three figures 
Fig. 1 is a front e'evation, showing the application of the inyen. 
tion ; bb! are the fire chambers, ¢c! funnels or shoots leading from 
a trough-like receptacle ¢, having openings covered by slide plates 
da d4, and terminating at and within the upper part of the fire 
chambers 64!, In connection with each of the funnels, the ter. 
tminals or nozzles ee? are employed, forming part of the steam 
outlet tubes ¢e!, which latter convey steam from any convenient 
steam supply source, for the purposes of distributing the fuel over 
the fires in the fire chambers, Within the receptacle ( jg 
mounted on two rollers or pulleys ff! an endless-chain 9, provided 
with projecting parts g'; and to ope of the pulleys, preferably /1 
a rotary motion is im the agency of the jear 
wheels hij and &, and of bevel B and Bs through the 
medium of the speed pulleys / and x, which are eamntel ona 
motion shaft m and shaft 2! respectively, which shaft m is cucried 
ty a suitable bracket, and is operated from the speed pulley » on 
e driving shaft n', which is actuated by means of a driving band 
on the pulley o, placed thereon at the proper periods by a guide 
or fork mechanism p. The guide mechanism is actuated by meang 
of a chain or ti ted with the damper plate at the 
exit flue or chimney shaft through the agency of an operating or 
controlling mechanism to intercept and t the chain and the 
connection, the controlling mechanism of which is employed for 
respectively operating the damper plate so as to open and close 
when required the opening to the ch y shaft, and to operate 
the fork mechanism p through the connection.— March 27th, 1107, 

















LAUNCHES AND TRIAL TRIPS. 


Watnora, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Union Steamship Company 
(of New Zealand), Limited ; dimensions, 385ft. by 52ft., and is to 
carry a deadweight of 7500 tons; engines, triple-expansion ; 
constructed by the builders ; launch, 15th inst. 


Korsno ; built by Earle’sShipbuilding and Engineering Company, 
Limited ; to the order of Thos. Wilson, Sons and Co,, Limited ; 
dimensions, 318ft. by 41ft. by 20ft. llin.; to carry ngers and 
cargo ; engines, triple-expansion ; launch, April Toth. 

OyAPpock, steel screw passengerand cargo steamer; built by Cammel 
Laird and Co., Limited ; to the order of the Lloyd Brazileiro, of 
Rio de Janeiro ; dimensions, length between perpendiculars, 243ft., 
breadth 36ft., depth 12ft.; to carry 1750 tons; engines, triple. 
capeanicn, pressure 175 1lb.;_ constructed by the builders ; launch, 

th inst. 


SrgaM LAUNCH ; built by Mr, Hayes, of Stony Stratford ; built 
for service in the West Indies ; dimensions, Gott. by 1lft. by 4ft.; 
engines, compound, 8in., I6in. by 10in. stroke, pressure 120 1b.; 
constructed by builders ; a mean speed of 134 miles per - hour with 
and against o tide through four runs was maintained ; trial trip, 
April 18th. 


Gror SERENY!I BELA, steel screw steamer; built by Wm. Gray 
and Co., Limited ; to the order of the Atlantica Sea Navigation 
Company, Limited, of London and Budapest; dimensions, 342ft. 
by 48ft. 3in. by 24ft. 6in.; engines, egg aeceera 24in., 40in., 
65in. by 42in. stroke, pressure 1801lb.; constructed by the 
builders; an average speed of 11} knots was maintained ; trial 
trip, 20th inst. 


ANNETTA, steamship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Donald Steamship Com- 
pany, Limited; dimensions, 237ft. din. by 31ft. 8in. by 16ft.; 
engines, triple-expansion, 2lin., 34in., and 56in. by 36in. stroke, 
pressure 180.1b.; constructed by North-Eastern Marine Engineer- 
ing Company, Limited; the speed attained was 12} knots ; trial 
trip, 20th inst. 








NAVAL ENGINEER APPOINTMENTS. 


hho following appointments have been made at the Ad- 
miralty :— 

Eogineer Commanders,—F. R, Stuttaford, to the Victory, for 
the Superb, and to oversee the construction of machinery at the 
works of the Wallsend Slipway Company ; and E. J. Edgar, to the 
Vivid, additional, for change and distribution of working parties 
of engine-room ratings, and for charge of department steamboats ; 








J. M, Downer has been M ogee on the retired list at his own 
request ; F. J. Flood, to the I niget , and W, K. Lawton, to the 
Vindictive ; J. M. Thompson, e Essex, on recommissioning ; 
A. E. Tompkins, to the Drake, on recommissioning, and W. F. 
Pamphlett, to the Drake, additional, for service on staff of Rear- 


Admiral, on nomneens . A . E. Jenkins, to the Pembroke, * 
un 


for the Vulcan, and W. V. 
missioning. 

Engineer-Lieutenants.—R, Baron, to the Speedy; H. Williams, 
to the Vernon, for the Niger; A. J. Venning, to the Sapphire, 
additional, for the Arab; G. H. Stainton, to the Circe; G. H. 
Scullard, to the Sapphire, for the Derwent; F. E. Lamb, to the 
Hecla, additional, te the Star; W. A. Donovan, to the Sapphire, 
additional, for the Itchen; H. Clift, to the Niobe; C. E. J. 
Hammond, to the Sapphire, additional, for the Syren; A. R. 
Anderson, to the Sapphire, additional, for the Thorn; H. L. Parry, 
to the Cumberland, and A. W. McKinley, to the Cornwall; S. M. 
Russell, to the Essex, on recommissioning ; F. T. Simmons, E. J. 
Connors, and ©. S. Bell, to the Drake, on recommissioning, and 
W. S. Westbrook, to the Sapphire, additional, for the Colne ; 
F. L. Crook and G. H. S, Sanders, to the Carnarvon, on recom- 
missioning ; E. G. Pallot, to the President, additional, temp v3 
to assist engineer overseer at Messrs. Parsons’ works, Wallsend. 

Engineer-Sub-Lieutenants.—W. V. Kennaway, lent to the 
Empress of India, and W. P. Griffin, to the Majestic; R. H. G. 

dy, to the Essex, on recommissioning ; and G. F, Croker, to 

the Drake, on recommissioning. 


per, to the Carnarvon, on recom- 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


W. E. BuRNAND AND Co. notify us of their removal to their 
new works, Chippinghouse Works, Lowfields, Sheffield. 


In future the London office and showrooms of the Adams Manu. 
facturing Company, Limited, will be at 106, New Bond-street, W, 


Mr. WiiiiaM Fox, of 5, Victoria-street, Westminster, informs 
us that he is taking into partnership Mr. F. D. La Trobe Bate- 
man, A.M. Inst. C.E. 


IsiEs, Limited, of Stanningley, near Leeds, inform us that, 
owing to ill-health, Mr. Grunwell has resigned his position as 
director and retired from this firm. 


WE have received from the Phenix Dynamo Manufacturing Com- 
pany, Limited, Thornbury Works, Bradford, a handsome stan ped 
and lacquered copper ash or pen tray, with the letters P. D. M. 
embossed in the centre. 


MounTAIN AND Gipson, Limited, Elton Fold Works, Bury, 
Lancashire, have removed their London cffices to Albert-buildings, 





49, Queen Victoria-street, London, E.C, Telephone No,, 2023; tele- 
graphic address, ‘‘ Girders,” London, 
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remainder lapsing earlier. Of the total number of patent | a south-west gale has to hug the very breakwater against 
APRIL. applications in Germany in 1906, about 24 per cent. were { which the wind is tending to blow her. Moreover, the 





One of the most recently formed engineering societies 
untry—the Institution of Automobile Engineers 
cided to institute a graduates’ section, and 
the proad-minded policy of the Council in formulating the 
yules of membership of this class deserves hearty com- 
mendation. After defining qualification, on which point 
there is little to be said, the Council state that it is Pro- 

sed that the graduates’ section shall elect a committee 
and honorary secretary from among its members, and 
shall hold meetings—presided over by a member of the 
senior Council—at which papers will be read and discussed 
by the graduates themselves. Moreover, in addition to 
these papers, the Council has arranged for a series of lec- 
tures to commence in October next, giving technical in- 
struction on carburation, electricity as applied to ignition, 
gearing and materials of construction, to enable the 
graduates intelligently to follow the papers read before 
the main Institution and the articles in the technical 
jourpals. This new departure will be appreciated by no 
one more than by the students themselves, and we ven- 
ture to think that it is a bold step in the right direction. 
It is truly a practical means of showing that the Council 
intends to take a real interest in their graduates’ section. 
We also think that the Council has shown wisdom in 
allowing the graduates to manage their own affairs, and 
this, we take it, is the function of the Graduates’ Com- 
mittee. In short, it might be said that the Council of 
the Automobile Engineers has aimed at training the 
youngest members in every way which will conduce to 
the advantage of the main body when they are eligible 
for election. It must, however, be remembered that this 
Society deals only with one branch of engineering, and 
can, therefore, cater for its members more efficiently 
than other engineering institutions; but, on the other 
hand, there are severa! features in the proposed scheme 
which could apply to graduate sections in other engineer- 
ing societies which, we sincerely believe, would be 
greatly to their advantage. 


in this co 
—has de 


Tue inquiry into the performance of routine testing at 
the National Physical Laboratory is progressing on its 
desultory path. It is being conducted in an upper 
chamber at the Treasury, and strict secrecy is being 
observed; but no doubt in time a full verbatim report 
will be issued, So far, four or five gentlemen have been 
examined, and it is believed that the advocates of reform 
have put their case with such skill that the Committee 
have been impressed. Amongst those who have already 
given evidence besides Dr. Glazebrook, who presented 
the official view, are Sir William Ramsay, Dr. Percy 
Frankland, and Mr. Bertram Blount. These three, as is 
well known, are opposed to the Laboratory undertaking 
any work outside the terms of its charter, and no doubt 
said so with point and firmness. It is not to be doubted 
that the gentlemen who are following them, and who are 
directly interested in the management of testing houses, 
will also express their views with decision. It must be 
admitted that the Committee have begun well in the 
selection of evidence, and if they will only reaffirm their 
adherence to the original Treasury minute, on which the 
Laboratory bases its constitution, the result may after all 
belie our misgivings. 


In view of Mr. Lloyd-George’s Bill for the amendment 
of the patent laws, and the attention which has been 
directed to foreign, and particularly German, applications, 
the recent report for 1906 of the President of the German 
Patent-office is of peculiar interest. During the year 
there were 33,822 patent applications, and 13,430 patents 
were granted. The great difference between the number 
of applications filed and the number of patents granted is 
mainly due to two causes. In the first place, the filing 
fee of 20 marks is such a small sum compared with 
the amounts which must be paid in, for instance, England 
and the United States, that an inventor in Germany, 
when he believes himself to be in possession of an inven- 
tion, does not hesitate to file his application and have the 
subject matter examined with regard to novelty. Con- 
sidering the exhaustive search which is made in the 
German Patent-office, embracing not only domestic and 
foreign specifications, but also technical literature, the 
filing fee is exceedingly small. Then, secondly, many 
applicants withdraw their applications after receiving the 
result of the official examination, since the annual fees 
for the upkeep of a patent in Germany are greater than 
in other countries, so that only really useful inventions of 
undoubted novelty are worth keeping up. Only a very 
small percentage of the patents granted are maintained 
for the full term of fifteen years. For instance, of the 
patents granted in 1891, only 2-9 per cent. of the chief 
patents and 4°4 per cent. of the supplementary patents 
were maintained for the full term. About one-third of 
the patents attained an age of four or five years, the 











foreign, the United States heading the list, and France 
and Great Britain following. 


No time has been lost in getting to work on the raising 
of the Assouan dam. The contract has been already let, 
and material is being collected in preparation for the 
actual work of construction, which will be begun as soon 
as the final drawings have been approved by Sir Benjamin 
Baker. The work will be of an exceptionally interesting 
character, for on account of the great temperature ranges 
it is not considered safe to build the new directly on to the 
old work, since internal stresses would certainly be set up. 
The following ingenious method is, therefore, to be 
adopted. It has been decided to increase the whole 
cross section of the dam from bottom to top, and to effect 
this an apron of masonry work will be built in front of 
but quite separate from the existing construction, to 
which it will be connected only by steel ties. The mini- 
mum space between the old and the new work will be about 
8in., and the interval will be filled after completion by pump- 
ing in cement grouting, and thus converting the whole 
into a single solid mass. The effect that the increase in 
the height of the dam will have upon the Temple of 
Philw is discussed by Sir William Garstin in the White- 
paper which was laid on the table of the House on 
Monday, 22nd. Sir William points out that for four 
months in the year the buildings are quite accessible, and 
that the water has a preservative rather than a destruc- 
tive effect upon the masonry. This is well shown by the 
old quay wall, which has been annually submerged for 
some thousands of years and yet exhibits the chisel marks 
of the ancient stonemasons. 


Aut the month long Woolwich has agitated the public 
mind. Discharges from it have taken place week by 
week, and in spite of meetings convened by the Mayor 
and deputations to the Prime Minister, conducted by 
Mr. Crooks, and exceeding in their success his fondest 
hopes, discharges still continue. In a few months Mr. 
Haldane has got rid of 1500 men, and in the pursuit of 
economy at any price the factories are to be put on 
short time, and sixty men per week are to be dismissed 
for an indefinite period. It was stated that the mini- 
mum would be reached when 3000 more had gone, 
and only 10,000 were left, but this Mr. Haldane stoutly 
denied in the House of Commons on Monday night. 
What the minimum would be he did not know; all he 
could say was that for the present the discharges must be 
continued, economy must be effected. How all this must 
sting the workmen who looked for the millennium when 
the Government came to power. They were packed out of 
Woolwich, but they have nowhere to turn. Their train- 
ing has been in the manufacture of war material, and the 
Government has reduced the demand for such goods 
beyond the conceivable minimum. The economy for the 
Government is starvation to those who returned them to 
power. Their policy is shortsighted; they have failed 
altogether to recognise that the construction of war 
material has other functions than the increase of fleets 
and munitions. Even if change were necessary they 
should have crept where they have jumped. By their 
sudden retrenchment they have not only disorganised 
their own factories, but they have imperilled those of 
others, and perchance jeopardised the- State. 


THE judgment of the Court of Inquiry into the loss. of 
the Berlin, which it will be remembered took place at the 
mouth of the waterway leading to the Hook of Holland 
landing stage on the morning of Feb. 21st last, was 
delivered on the 24th ult. Substantially, it was found 
that the vessel was properly fitted with compasses, life 
saving appliances, and soon. There was no fault in her, 
but she was lost owing to an error of judgment on the 
part of her master. This error in judgment consisted in 
attempting to enter the waterway in the condition of the 
weather then prevailing and in underestimating the effect 
of the scend of the sea and the force of the tide on his 
vessel when he did make the attempt. This decision is 
precisely what we forecasted in our issue of March Ist. 
We said: “It appears to us that the disaster was, in all 
probability, due tc the vessel approaching the pier end with 
but a narrow margin of safety, and being driven by the 
combined forces of wind, current and waves on the sub- 
merged talus of the jetty.” The judgment, however, 
makes no mention whatever of the difficulties attending 
the making of such an opening as the mouth of the 
Hook of Holland channel in bad weather with a cross 
tide running. In the issue just referred to we directed 
attention to this point, and it appears to us unfortunate 
that the proper course up the waterway lies much: closer 
to the north breakwater than to that on the south, 
especially as the prevailing wind is from the south-west 
or thereabouts. This means that a vessel entering during 











objection to the use of partly submerged breakwaters for 
such purposes is very real, and we wish it had been 
touched upon by the Court. With breakwaters or 
jetties, which are covered with water just after half tide, 
there is little or no rebound of the waves—nothing which 
would drive off a vessel which had got too near, or would 
counteract the tendency of the current to drive her on to 
them. 


Durine the month the large German chemical works 
have been declaring handsome dividends as the result of 
the last financial year. The Farbenfabriken vorm. 
F. Bayer and Co., of Elberfeld, has declared a dividend 
of 36 per cent. The Badische Anilin und Soda Fabrik, 
of Ludwigshafen, has divided 30 per cent., and the 
Aktien Gesellschaft fiir Anilin Fabrikation, of Berlin, 
22 per cent. Between these three firms there exists a 
convention, and their total profits for the year amount 
to the enormous sum of one and a-half million pounds. 
There are, besides, a number of other large chemical 
firms in Germany which have made large profits in the 
past year. Originally these large concerns confined 
themselves to the manufacture of artificial dyestuffs, and 
this still continues to be a highly profitable field. But 
they are now largely interested in the manufacture 
of pharmaceutical products, chemical foods such as 
“Somatose,” which is produced by the Bayer Company, 
photographie chemicals, &c. The Badische Company has 
made large profits from the manufacture of artificial 
indigo. The German firms practically hold the markets 
of the world for these products, and their exports to 
this country continue to increase. The latest develop- 
ment of the German chemical industry has been 
devoted to the manufacture of artificial manure by 
fixing the nitrogen of the air by an electrical method. 
The Badische Anilin und Soda Fabrik has already been 
very successful im this branch, and now intends to 
utilise the water power of Norway on a large scale for 
this purpose. A syndicate has just been formed with 
a capital of about 34 million kronen. Half of this is 
being supplied by a French-Norwegian group for exploit- 
ing the waterfalls, and half by the German chemical group 
for the erection of nitrogen works. 


Tue dedication and opening of the Engineering 
Societies’ Building in New York, on April 16th and 
17th, was a notable .event in the history of American 
engineering societies. A few years ago Mr. Andrew Car- 
negie offered the four national societies of civil, mechani- 
cal, electrical, and mining engineers the sum of £200,000 
for the erection of a building for their joint use. The 
American Society of Civil Engineers already had a hand- 
some and commodious new building of its own, and after 
much discussion it voted not to avail itself of the invita- 
tion to co-operate with the other societies. These latter, 
however, accepted the invitation and the gift, together 
with a loan of £100,000 for the purchase of the land. 
The sum was afterwards increased to £300,000. The 
building, which was described recently in Taz ENGINEER, 
was officially begun by the laying of the corner-stone on 
May 8th, 1906, by Mrs. Carnegie, and the building was in 
use and occupation in December. It is 115ft. by 90ft. in 
plan, on a piece of land 125ft. by 110ft.; there are thirteen 
storeys, and an attic for library book stacks, the height 
from pavement to cornice being 218ft. 6in. It is of steel 
structural construction, with an exterior facing of lime- 
stone for the lower part and buff brick and terra-cotta 
above. Besides the three main or proprietory societies, 
the building will be occupied by a number of other tech- 
nical institutions: the Naval Architects and Marine En- 
gineers, the Heating and Ventilating Engineers, the Chemi- 
cal Engineers, the National Electric Light Association, the 
American Tramways Association, the New York Railway 
Society, and others. The dedicatory ceremonies com- 
menced on the afternoon of April 16th, when Mr. Carnegie 
delivered an address, the building was accepted by Mr. E. 
E. Olcott on behalf of the united societies, and commu- 
nications were read from President Roosevelt, President 
Diaz, of Mexico, Lord Elgin, and the Governor-General] 
of Canada. 


THE principles of the economy of handling goods 
traffic in few and heavy trains, and in trains that approxi- 
mate to the hauling power of the locomotive, are prac- 
tically beyond dispute as far as actual economy in cost of 
transportation is concerned. But this is not the only 
principle to be observed in the arrangement of railway 
traffic, and there seems to be no doubt that the operating 
officers of American railways have given it undue con- 
sideration and weight, with the result that the heavy 
train idea has been overdone—or, to use an American 
phrase—‘run into the ground.” Trains have been 
increased to nearly the full power of the engines, and 
then engines of greater power have been put on to haul 
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still heavier trains. One result has been that goods 
wagons have been held for hours in goods yards until 
enough have accumulated to make up the rated load for 
a locomotive. With trips of several hundred or a few 
thousand miles the cumulative delays at the various 
goods yards has been very serious. The result has 
been not only a storm of complaint during the last 
few weeks at the long delay in transporting goods, 
but the shortness of wagon supply has been materially 
accentuated, as the wagons have proceeded slowly 
and haltingly with one load when they could more 
economically have carried this load quickly and returned 
for another. The trouble has arisen from studying one 
phase of the transportation problem ‘as the problem 
in itself, instead of viewing it in the light of its rela- 
tion to other phases of the problem as a_ whole. 
There are manv cases where the “heavy train” is 
proper and economical, but there are many other cases 
where it is neither. One of the important problems 
before the operating officer under the conditions of 
to-day, with conflicting demands for economy on the 
part of the company, and prompt service on that of the 
patron or shipper, is to establish a just mean. 


Raz motor cars and road motor omnibuses operated 
by English and continental railways have been studied 
by a committee of officers of the Pennsylvania Rail- 
road, whose report has just been made public. As 
to the former, the committee expresses the opinion 
that the institution of such service on such lines depends 
upon the gradients, the possibilities of traffic development, 
and the saving effected by reducing the number of rail- 
way servants per train. They state that in England the 
operating officers were found to be rather enthusiastic as 
to its possibilities, while the officials of the mechanical 
departments were not favourably disposed towards it. 
The committee are of opinion that a small tank loco- 
motive and carriage, designed to run in either 
direction, appears te be the most satisfactory type of 
equipment, ando be on the line of future development 
abroad. The report indicates that the committee see but 
a very small field for the introduction of rail motor cars 
in the United States. As far as road motor omnibuses 
are concerned, petrol engines are considered preferable to 
steam, but the committee think the system is not worthy 
of serious consideration by American railways. The 
reasons given are that the condition of the country roads 
is not conducive to successful and profitable operation, 
while practically all routes which might afford suffi- 
cient traffic are already served by electric tramways. 
It may be noted that all the few rail motor cars in the 
United States are built and exploited by inventors and 
manufacturers, some of whom obtain permission to use 
them experimentally on a railway. The one exception to 
this rule is that the Union Pacific Railway has built 
eight or ten rail motor cars. 


Aprit saw the completion and formal opening by the 
Prince and Princess of Wales of the new dock which, 
during the past four years, has been under construction 
at Clydebank for the Clyde Navigation Trustees. The 
new basin has been named the Rothesay Dock, and is 
situated on the north bank of the river between the 
Clydebank shipbuilding-yard and Yoker. The entrance 
is 200ft. in width, and the combined length of the inner 
and outer basins is over 2300ft. The width varies from 
600ft. at the west end to 230ft. at the eastern end. In 
addition there is a riverside quay, and the water area is 
nearly 20 acres. The quayage space has a combined 
length of 2040 yards. The depth at low water is 25ft., 
and at high water of average spring tides it will 
reach 36}ft. Monolithic construction was largely 
adopted for the dock and river walls. Both the North 
British and the Caledonian Railways have constructed 
branch lines to the dock, and numerous sidings have been 
laid down. When completed the system of tracks within 
the dock premises will be equivalent to about 18 miles 
of single line. Electricity has been adopted as the sole 
motive power for cranes, capstans, hoists, and all auxiliary 
machinery, and an extensive generating station has been 
constructed. We gave a full description of the new 
works in our last issue. 


Tue difficulty of getting from one part of Berlin to 
another has always been a matter of surprise to visitors, 
and even Germans are ready to confess that their 
metropolis is far behind other capitals in transit faci- 
lities. The Stadtbahn, although it has a frequent ser- 
vice and cheap fares, is exceeding slow, and the tramvars 
of the Grosser Berliner Strassenbahn are still slower. The 
Hoch und Untergrundbahn, which was opened a few 
years back, did something to relieve the situation, but, 
unfortunately, it only serves the western side of the city, 
and it is still quite impossible to travel rapidly from one 
side of Berlin to the other without taking an automobile. 
However, efforts are now being made to bring Berlin 


into line with other modern cities. The electrification of 
the Stadtbahn is receiving the earnest attention of 
the State Railway authorities, and the work of construc- 
ting a tube from Potsdamer Platz to the Spittelmarkt, in 
continuation of the present Untergrundbahn, is progres- 
sing rapidly. In the meantime the motor omnibuses are 
the quickest means of transit, and their number is rapidly 
increasing. A batch of twenty has just been placed on 
the streets in order to supplement the tramway system. 
They have been manufactured by the Neue Automobil- 
gesellschaft. The chassis is provided with a 24 to 26 
horse-power four-cylinder motor, and there are four 
different speeds in the forward direction and one back- 
wards. Each vehicle is provided with five brakes, so that 
it can be effectively brought to a standstill, even if both 
chains fail. The petrol reservoir is well covered in at the 
back, and is under pressure from the waste gases. The 
carriage part has been built by the Aktien Gesellschaft 
Falkenried, of Hamburg, and the fittings are quite 
luxurious. Needless to say, these vehicles do an excellent 
business, and will continue to do so until the other services 
improve. 


Txe London County Council has come to a very sen- 
sible decision about the steamboats. They are to be put 
in order, and worked for the summer months. It is 
admitted that the loss by running them is a little more 
than by allowing them to lie idle, but the difference is 
small in comparison with the total loss which must be 
incurred in any case. Moreover, there can be no doubt 
that if there is any chance of selling them—a chance 
which we are disposed to consider somewhat frail—it will 
gain strength by offering the service as a going concern. 
It is well that it should be frankly acknowledged that the 
experiment has been a failure, and we are glad to observe 
that even one of its advocates, Sir Edwin Cornwall, 
admitted that although he would have considered the ser- 
vice worth while if it cost only ten thousand or so a year 
—just as bands and gardens are worth what they cost 
—he drew the line at that amount. We may contrast this 
with the extravagant vein of Captain Hemphill, who, in 
contending that the Strand station of the subway should 
be constructed, spoke of twenty thousand pounds as a 
bagatelle, about which such a body as the Council could 
not worry. It was that spirit that made shipwreck of 
the Progressives, and until it is purged that party will not 
again see power. We are pleased to note that some of 
the fares on the steamboats are to be raised, but we wish 
the increase was to be more. If the service is to be used 
for pleasure rather than for business, there is no reason 
why as high a charge as could be made without frighten- 
ing away passengers should not be imposed. 


AFTER the opening ceremony at the new Walton reser- 
voirs on the 13th, Sir Melville Beachcroft, in setting out 
the objects which the Water Board had in hand, gave it 
to be understood that it did not propose to go far afield— 
to Wales, for instance—for additional supplies, but to 
make the best use possible of available sources. In this, 
in our opinion, the Board is perfectly justified. The 
capacity of these new reservoirs is nearly 1200 million 
gallons. With them the total storage in the Lee and 
Thames valleys now amounts to 8884 million gallons, 
which is enough to provide a supvly equivalent to about 
forty days of average consumption for a population of 
63 millions without drawing on the Thames or any other 
source of supply. Moreover, it is the idea of the Board 
to go on increasing this storage. Already another re- 
servoir—to the proposed heightening of which there is, 
by the way, local objection on esthetic grounds— 
is in course of construction near Walton, and the 
condition of things aimed at is that every gallon of water 
pumped into the mains shall have had a reasonable period 
in the storage reservoirs. Sir Melville explained that not 
only was storage useful as a stand-by in case of drought, 
but that this was not, perhaps, the most important attri- 
bute of storage, at any rate in cases where the original 
source was liable to pollution. Storage, he continued, 
was a powerful means of purification. Pathogenic germs 
could not live long when in contact with large quantities 
of ordinary water bacteria, so that the more storage 
capacity there was the longer could the water remain in 
the reservoir, and the safer would be the supply. It is 
evident, therefore, that the Water Board is fully alive to 
the necessity of keeping up the high standard of purity 
for which the water supply of London is justly renowned, 
and determined to follow along the lines which were so 
ably initiated by the late water companies. 


THERE is a peculiar appropriateness in the issue last 
month of Lord Cromer’s report dealing with irrigation in 
Egypt. This—probably the last of his reports to issue 
from the British Agency in Cairo—deals with a subject 
which, more than any other, is of importance to the 





material prosperity of the peoplesof Egypt. Water has ever 


<= 
been of primary importance to the country—()wis aquam 
Nili bibet erum bibet—and without water Egypt would 
be as much a desert as the Great Sahara. Lord Cromer. 
with the aid of the irrigation department, has provided ; 
vast area in Middle Egypt with perennial water—an ares 
which, until the completion of the Assouan Dam, was 
an unwatered desert. The water supply to Lowe 
Egypt has been assured and extended, and a country 
which was ina state of bankruptcy when Lord Cromer 
commenced to control its government, has been raised 
to prosperity and wealth. But the work of irrigating the 
land has not yet been completed. Sir William Garstin 
in a memorandum accompanying Lord Cromer's report, 
outlines the steps that have still to be taken before the 
water supplies of Egypt can be said to be complete, The 
present supply is but one-fourth of the total volume of 
water necessary. The raising of the Assuan ])am yil] 
increase the capacity of this reservoir to over two and 
a-quarter times the present volume, and this increage 
will be devoted to the needs of Lower Egypt. Another 
barrage will probably be constructed in the Rosetta 
branch of the Nile. These works, when finished, wil] 
suffice to store the whole of the Nile water avail. 
able in dry seasons. In order to obtain the addi. 
tional supplies of water required for completing the 
irrigation of Egypt, it will be necessary to augment the flow 
of the greatriver by reducing the wastage and evaporation 
of the Upper Nile in the vast swamps of the Bahr-el. 
Gebel. Such is the programme of works set forth by 
Sir William Garstin as necessary to be completed; but 
we must remember that the great scheme commenced 
under the wise .and foreseeing government of Lord 
Cromer. 


Mr. Luoyp GrorGE, in the course of the debate on the 
now defunct Port of London Bill, indicated the lines on 
which the Government measure which he is pledged to 
introduce next session will be drafted. The objects to be 
attained—as to which there is not much disagreement— 
are :—Further port facilities, a deepening and widening of 
the channel, and improvement in the accommodation for 
berthing, discharging, collecting, and distributing. But as 
to the constitution of the proposed authority, there is a 
lamentable lack of harmony. Mr. Lloyd George, as was 
to be expected, said that the port authority must be a 
public one. No single municipality is to have a majority 
of the representatives on the governing body, and the 
general public must be represented apart from the payers 
of dues. Public representation would be secured by tke 
appointment of nominees of Government departments 
and the municipalities concerned. He expressed no 
opinion as to the compulsory purchase of the docks, but 
observed that public opinion seemed to be hardening against 
such purchase. As to finance, some dues on goods or ships, 
probably on both, would be required, but he could hold 
out no hope of any Government subsidy being given to 
the PortofLondon. He hinted that the London County 
Council and the Corporation of the City of London should, 
before the Government gave notice of their proposals, 
make up their minds as to how far they were prepared 
to go in assisting the Port. He hoped they would 
see their way to contribute. No one will deny that 
the President of the Board of Trade has a difficult 
problem before him to satisfy all, or even most, 
of the varied interests concerned. No measure 
aiming at the improvement of the Port of London can 
become law without some degree of co-operation on the 
part of the interests concerned, but improvement is day by 
day becoming more necessary, and it will be deplorable if 
the matter is again deferred next year, when Mr. Lloyd 
George brings in his measure, through lack of agreement 
and unwillingness to sacrifice something for the benefit, 
not only of the Port, but of London generally. 


For some time past the authorities of the German 
State Railways have been experimenting with the incan- 
descent gas light for illuminating their railway carriages. 
and the compartments of the “Stadtbahn” have been 
equipped with burners of the inverted type. The mantles, 
which, in railway traffic are continually subjected to 
shocks and vibration, have nevertheless proved to be 
quite durable, so that they can be used for several months. 
The cost of the incandescent mantles averages about 5d. 
It has been found that pure oil gas is cheaper and 
gives better results than the mixture of three parts oil 
gas and one part acetylene, which was introduced several 
years ago. The experiments have proved that the 
inverted incandescent gas light is far cheaper, and gives 
at the same time a much better light than the flame 
system hitherto employed. The authorities of the 
German State Railways have therefore decided to intro- 
duce the inverted incandescent gas light throughout the 
whole railway system. This great change, which can, of 
course, only be carried out gradually, is expected to take 
two years. 
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THE NEW CROTON DAM. 
Wo; TV¥;* 
eceding description of the masonry applies to the 


Bing air and the original portion of the main dam, but 
= it had been determined—in 1902—to continue the 
Fo across the valley, it was further decided to build this 


extension of concrete containing “plums” or quarry 
blocks of stone. This formed a cyclopean concrete. The 
ame style of masonry facing was used, however, for the 
. ke of uniformity in appearance. The concrete was 
nee osed of one part Portland cement, two parts sand, 
oa four parts of 2in. broken stone; it was mixed to a 
moderately wetcondition in machine mixers of both the 
drum and the cubical box types. It was found best to 
mix the concrete in comparatively small batches, and the 
machines were, therefore, of only 1 cubic yard capacity. 
The concrete represents about half the bulk of the 
masonry in this part of the dam, and its use greatly expe- 
dited the work as compared with the bedding in mortar, 
grouting, filling with spawls, &c., in the earlier stone 
masonry work, The highest monthly records of work, 
however, were 16,000 cubic yards of this cyclopean con- 
crete masonry, as compared with 17,186 cubic yards of 
the stone-in- mortar masonry. . 

An improvement in the arrangement of the derricks 
for handling the stones also facilitated the more rapid 
progress. In the earlier stages of the work, individual 
derricks or stationary jib cranes were used, mounted 
directly on the masonry and having the masts supported 


by guy ropes. They were of 5 to 10 tons capacity, with |_ 


‘ibs 40ft. to 60ft. long, building masonry to a height of 
about 15ft. within the radius of the jib before being 
moved. At one time there were as many as fifty of these 
derricks in use, all supplied with steam from a boiler- 
house with a capacity of 400 horse-power. Unjacketed 
steam pipes extended 500ft. in both directions from this 
boiler-nouse. The steam pipes were carried on brackets 
along the sides of the dam. All these derricks required 
to be continually dismantled, moved, and set up again. 
The later plan, adopted in the construction of the 
extension of the dam, was to build the steel towers 25ft. 
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Fig. 3—DERRICK AND TRESTLE 


by 50ft. in plan, and 50ft. high, each supporting a platform 
of 8in. planking on rolled steel joists. At each corner of 
the platform was a large derrick with 60ft. jib, making 
eight derricks in all. These towers were near the middle 
of the extension, with their platforms 50ft. apart. Their 
derricks commanded the entire work, and avoided the 
network of guy-ropes, as well as the delay and inconveni- 
ence incidental to the continual shifting of derricks, 
steam pipes, and ropes. The six steel columns of each 
tower were built into the concrete masonry, the bracing, 
however, being removed as the masonry rose. In order 
properly to fill the space directly under the platform of 
each tower, the masonry was built up higher around it, 
and the blocks deposited on the edge by the derricks were 
rolled down into the depression, and bedded in the soft 
concrete. After the masonry had been built up to the 
platforms, the derricks were removed to a temporary 
timber trestling erected on the down stream side of the 
dam, as shown in Fig. 3. 

There were also travelling erectors, spanning the work 
and having the side posts or frames carried by bogie 
trucks on lines of rails of 3ft. gauge. These were used 
for the upper 15ft. or 20ft. of the dam. The three cable. 
ways of 1500ft. span have already been mentioned ; these 
were for handling material, but one was mainly employed 
in shifting the derricks. As the work rose, the cableway 
over the top could not be used, there not being sufficient 
headway or clearance under the cable. This part of the 
work was, therefore, done by the derricks on staging and 
on the travellers. For the pointing of the joints, the 
inasons had ladders and scaffolding suspended from the 
top of the dam. 

_ During the construction of the foundations, the water 
in the river—beivg the overflow from the old Croton 
Dam—was diverted into a channel 125ft. wide, at the 
north end of the dam. One side of this was formed by 
the slope of the valley. The other side was formed 
by a retaining wall 600ft. long, at each end of which was 
an earth wing dam or training wall. The toes of these 
dams were protected against erosion by means of timber 
cribbing. As the masonry was built up above the level 


* No. ILL, appeared April 26th, 








of the river, an arched opening was left for the water. 
The opening was about 150ft. long, 28ft. wide, and 24ft. 
high at the upper end, and 20ft. by 21ft. atthe lower end. 
The reduction in size was made by four offsetts in the 
brick arch and masonry sides, and the sides were toothed 
so as to bond the masonry with the concrete filling when 
opening was closed. 

Two 48in. cast iron scouring pipes were laid in the 
bottom of the opening. When the time came to close 
the opening a cofferdam was built at the upper end to 
exclude the water, leaving the pipes projecting through 
the cofferdam to carry the water through to the other 
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Fig. 4—PLAN OF GATE HOUSE 


side of the dam. The concrete was then filled in around 
the pipes, and, to provide against possible floods, the 
upper end of the opening was first closed entirely, and 
made practically water-tight. The concrete is flush with the 
face of the dam, instead of being faced with stone masonry 
as was originally planned. The brick arch was partly 
broken away by blasting to make a closer bond with the 
concrete, and rubble stone packing was used in the upper 
part. Pipes opening into the top of the arch had been 
built into the masonry, and when the concreting had 
been completed cement grout was pumped in to seal all 
crevices not tightly filled by the concrete. Each of the 
two 48in. pipes is fitted with a sluice gate 24ft. by 5ft., 
but these gates can only be operated when the water has 
been drawn down about 50ft. by the blow-off pipes, the 
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Fig. S—CYLINDRICAL BALANCED VALVE 


hoisting machinery of the gates being ordinarily sub- 
merged. 

To carry the surplus water in time of flood during the 
construction work, a similar opening in the dam was left 
a little distance south of and at a higher elevation than 
the one described, while somewhat smaller in dimensions. 
This was also used to carry a railway line for the quarry 
stone, facilitating passage from side to side of the dam 
during construction. It was closed in the same way as 
the other, but has no scouring pipes |. id through it. 

The flow of water from the reservoir is regulated and 
controlled by two gate-houses, already mentioned, one at 
each end of the dam. At gate-house No. 1, at the south 
end, is regulated the flow to the old Croton aqueduct, 





which passes under the dam at this point. The gate- 
house has four chambers—Fig. 4—the south-eastern of 
which, 1, connects by a brick conduit, 360ft. long, to the 
aqueduct above the dam. It should be explained 
that the water will ordinarily enter the aqueduct at a 
large new gate-house about three miles above the dam, 
thence flowing to this gate-house No. 1 at the dam. The 
entering water passes from the south-east to the south- 
west chamber 2, through two sluiceways, 2}{t. by 
6ft., and thence through a masonry conduit, 510ft. long, 
to the aqueduct bélow the dam. Water from the 
reservoir can be admitted to the north east chamber 3 
by three inlets at different levels; the surface, or upper 
inlet, is 25ft. long, the others are 410ft. and 510ft. long, all 
of oval cross-section, 6ft. wide and 10ft. high. This 
chamber is connected with the south-east chamber by 
two sluice gates, and with the north-west chamber 4 
by an oval passage, 6ft. by 10ft., while this latter chamber 
is in turn connecte] with the south-west chamber by two 
sluice gates. All these sluice gates are 2}ft. by 6ft., and 
are operated from a vault under the roadway. The 
chambers can be drained by pipes to allow of inspection. 
This gate-house controls the supply to the old aqueduct, 
but if necessary it can deliver water to the gate-house at 
the head of the new aqueduct. 

Gate-house No. 2, at the north end of the dam, at its 
junction with the waste weir, has three 48in. blow-off or 
discharge pipes laid in the dam. The up-stream face of 
the gate-house has three slots or openings, 4ft. wide and 
52ft. 6in. high, each connecting with a chamber 3ft. by 
64ft., rising to the floor of the gate chamber. A sluice- 
way, 3ft. by 6ft., leads to another chamber, and a second 
sluiceway leads to a circular well, 12ft. in diameter, at the 
bottom of which is a vertical 48in. pipe connected by an 
elbow with one of the blow-off pipes. The inlet to the 
pipe is controlled by a cylindrical balanced valve, fitting 
a conical seat and handled by hoistirg machinery on the 
main floor of the gate-house. When raised, the water 
enters through eight ports or openings. The blow-off 
pipe has also a stop valve ina vault in the down-stream 
side of the gate-house. A 12in. drain pipe is led from 
each 12ft. well to the stop-valve vault, where it is con- 
nected with the blow-off pipe. This drain has a balanced 
valve similar to that of the 48in. pipe. One of the drain 
pipes also has a 12in. pipe leading to a fountain with a 
50ft. basin in the grounds Jaid out below the dam. Onc 
of the cylindrica] balanced valves is shown in Fig. 5. 

In addition to the valves and sluice gates, the various 
openings in the masonry of the gate chambers are fitted 
with grooves for stop planks. 

The steel arch bridge which carries the roadway of the 
dam over the waste pier is of 200ft. span, with a rise of 
43ft. 6in.; the two arch ribs are 18ft. 6in. between centres, 
of box section, 36in. deep at the springing, and 42in. at 
the crown. There are no hinges at the ends, but at the 
crown is a 10in. hinge pin; after completion, however, the 
bed-plates of the ribs were filled solid with cement morter 
and the ribs were spliced by riveted connections at the 
crown. The spandril posts are box columns, with a 
spacing gradually reduced from 14ft. 9in. at the ends to 
10ft. at the centre; between the posts are semicircular 
spandrel arches. The'deck consists of 1din. rolled steel 
joists resting on the spandrils, and spaced 4ft. 6in. apart, 
with concrete jack arches between them. There is hori- 
zontal lateral bracing between the ribs, and vertical 
lateral bracing between the posts. The parapet wall is a 
continuous hollow plate girder. The steel used is of 
56,000 Ib. to 64,000 Jb. ultimate tensile stress, 33,600 lb. 
elastic limit, with 26 per cent. elongation ard 50 per 
cent. reduction of area at point of fracture. The bridge 
is designed for a dead load of 8000 lb. per lineal foot, and 
alive load of 2000 Ib. per lineal foot. The roadway is 
designed for a distributed loading of 100 lb. per square 
foot, and a concentrated loading consisting of 15-ton 
steam road rollers having 10 tons on one axle. 








CAPE RACE LIGHTHOUSE. 


Tur lighthouse at Cape Race, Newfoundland, is the 
most important of all on the Atlantic coast ot our North 
American possessions, forming as it does the landfall for 
all shipping bound for the Gulf of St. Lawrence from 
Europe, excepting such vessels as may use the northern 
passage through the strait of Belle Isle, and affording a 
point of departure for eastward bound ships. The first 
light established at Cape Race, and that about to be 
superseded by a new and more powerful apparatus, was 
installed in 1856 on the rocky promontory which forms 
the south-eastern extremity of Newfoundland. The 
currents which set from the eastward all along the 
southern coast of Newfoundland are often of great velocity, 
causing violent indraughts into the numerous bays and 
indentations of the coast-line. They have been the occa- 
sion of the wrecking of many vessels and the loss of 
numerous lives. These currents chiefly prevail between 
Cape Race and Cape Ray, and more vessels have been 
lost near St. Shots and Cape Pine, the prominent head- 
land immediately west of Cape Race, on which a light- 
house is also established, than on any other part of the 
island. 

It will therefore be understood that the situation is 
one which pre-eminently demands a light of the highest 
power, and of distinctive character. The apparatus 
about to be superseded cannot be said to have met the 
first of these requirements, for the candle-power of the 
beam emitted probably does not exceed 6000. The 
existing apparatus consists of nine parabolic reflectors 
of silvered copper with dioptric lenses in frent, and 
having a cylindrical wick oil lamp in the focus of each. 
The reflectors are arranged three in each face, and carried 
ona revolving frame, the apparatus rotating once in ninety 
seconds, thus producing a flash at intervals of thirty se- 
conds. The tower supporting the lantern and apparatus is 
of cast iron, cylindrical in form, and 38ft. in height from 
the ground to the focal plane of the light. The cliff is S7ft, 
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in height above sea level at the site of the tower, the 
focal plane of the light being elevated 125ft. above 
the sea. 

The light was erected by the Imperial Government by 
arrangement with the Colony of Newfoundland. A tax 
of j,d. per ton was collected in England on vessels using 
the light, and when it was handed over to the Dominion 
Department of Marine and Fisheries in 1886, the surplus 
revenue was also surrendered and the tax removed. This 
surplus of £20,579 has produced a revenue since 1886 that 
nearly pays for maintenance. The new tower is of re- 
inforced concrete, cylindrical in plan, and is higher than 
the existing structure, the height to the focal plane 
being increased from 125ft. to 165ft. 

The lantern and apparatus have been designed by 
the constructors, Messrs. Chance Brothers and Co., 
Limited, of Birmingham, in consultation with the 
officials of the Department of Marine and Fisheries at 
Ottawa. 

The lantern is circular in plan, 17ft. l4in. diameter 
internally, and consists of a cast iron murette or base 
with ventilating panels 7ft. in height supporting the 
vertical steel frames carrying the glazing and dome. The 
glazed portion is 12ft. 5in. in height, the dome being of 
copper, carried on steel rafters, and surmounted by a 
large ventilating cowl and wind vane. The height from 
the base of the lantern to the top of the vane is 37ft. 
Additional ventilation is provided by a series of circular 
openings in the lower part of the dome, and two sets of 
“ hit-and-miss” ventilators, thirty-eight in all, fitted in 
the lantern pedestal. Galleries are provided externally 
and internally at the level of the upper part of the lantern 
murette, and there is an external gallery with a balustrade 
at the lantern floor level. The lantern weighs 24 tons. 

The optical apparatus is of the type known as “ hy- 
per-radial,” having a focal radius of 1330 mm., the 
largest size used in any lighthouse service. Among the 
few other optics of this large focal diameter—2-660 m — 
in various parts of the world are those at the Bishop Rock, 
Spurn Point, and Round Island, in England; Fair Isle 
and Sule Skerry in Scotland; Bull Rock and Tory Island 
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in Ireland; Cap d’Antifer in France; and Pei Yii-shan in 
China. The fine example exhibited at the Paris Exhibition 
in 1900, which we illustrated and described in our articles 
on the lizhthouse exhibits,** was subsequently purchased 
by tne Brazilian Government for the lighthouse service of 
that country. The power of the new Cape Race apparatus 
with its incandescent burner is probably equal, if not 
superior, to that of any of the other lenses of similar 
focal distance. 

The revolving optic consists of four panels, each of 
90 deg. horizontal angle, with a vertical angle of 121} deg. 
The lens or refracting segments in each panel consist of 
a bull’s eye and nine annular rings, the angle being 
57 deg. Twenty-two catadioptric or reflecting prisms are 
placed above the lens elements, and thirteen below. The 
glass elements are mounted in gun-metal frames, the 
weight of which is 2 tons 2cwt., the optical glass weighing 
about three tons. 

The optic is mounted on a cast iron table carried on 
an annular cast iron float immersed in a mercury bath of 
similar section, in which it rotates. The total weight 
floated is about seven tons. For floating this mass 950 lb. 
of mercury are required in the bath. The bath and float 
are cast in sections, machined and bolted together. The 


six cast iron columns forming the pedestal of the apparatus | 
are fitted with detachable brackets, upon which the | 


mercury bath rests. The same columns support a cast 
iron table within the base of the optic, which serves as a 
platform for the burner, and carries a series of horizontal 
and vertical rollers, the former for the purpose of steady- 
ing the revolving portion of the apparatus, and the latter 
for rotating it in the event of the mercury rotation being 
placed out of use from any cause. Under normal condi- 
tions there is a clearance of about ;in. between the 
vertical rollers and the corresponding track above them. 
For the purpose of cleaning or examining the inside of the 
bath or float, three screw-jacks are mounted on the base 
of the pedestal. These may be screwed up until they 
take the weight of the bath, when the bolted brackets 
under it can be revolved until they all point to the centre 
of the pedestal, and the bath lowered on the jacks. The 





* Tue Encineer, August 10th, 1900. 





lowering of the bath allows the rotating float, lens table, 
and optic to rest on the vertical rollers before described. 
The mercury can be drawn off by means of a steel cock 
in the bath, provided for the purpose. The weight of the 
pedestal is 10} tons. 

The apparatus is rotated by a clockwork machine placed 
alongside the pedestal. The clock weight is 8 cwt., and 
the fall 14ft. 6in. per hour. The weight descends through 
a weight tube constructed in the centre of the tower. 
The optic makes one complete revolution in 30 seconds, 
producing a flash of *3 second duration every 74 seconds. 
—_ illustrate the lantern and apparatus in Figs. 2 
and 3. 

The illuminating apparatus consists of a “ Chance ” 
incandescent petroleum vapour burner with mantle 
85 mm. diamcter. 
installation will be made clear by a reference to 
Fig. 2, a larger scale drawing of the burner itself 
being reproduced in Fig. 4. The introduction of 
incandescent vapour burners has enabled the candle 
power of apparatus to be increased over 300 per 
cent. in comparison with the intensities obtainable 
with the older forms of concentric wick burner.* The 


The general arrangement of the | 


——<—<—— 
from 140 deg. Fah. to 160 deg. Fah., Close test Th 
candle power—service intensity—of the burner with 
85 mm. mantle is 2200 to 2400, and the oil consumpti 
2} pints per hour. This small consumption representa 
a considerable saving in oil compared with the old wick 
burner. P 

The burner is carried on a cast iron pillar su 
the fixed burner platform, and does Si revolve with at 
apparatus. Access to this burner may be obtained rad 
means of a ladder fixed within the pedestal, and a pot 
hole in the platform. The burner is connected with the 
air and oil holders, which are placed on the lantern floor 
| by copper pipes. The holders are of welded steel, 4 
| small manual pump is provided, by which the air pressure 
| in the holder is raised to 65 lb. per square inch. 
The design of the optical elements of the apparatus jg 
| of considerable interest. The profiles differ somewhat 
| from the ordinary section, being specially calculated for 
| use with a luminous source of the dimensions provided 
| by the incandescent mantle. The brightest portions 
| of the incandescent mantle, as seen from various points 
| of view, were first determined, and then the foci of the 


| various optical elements located accordingly. Thus, from 
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\" \\Diagram of Flashes 
; Flash 0-3 
Eclipse 7:2 

7:5 secs 
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Fig. 2—LANTERN OF THE 


“Chance” burner differs from some other patterns in use 
in that the oil is vaporised in a separate closed chamber 
situated under the mantle and burner instead of in a tube 
placed over or alongside the mantle. The tube is heated 
by means of a subsidiary burner drawing its supply of 
gaseous oil from the same source as the main. burner. 
The burner consists of a lower part, or body, made of hard 
brass, in which are placed the vaporising tube B D, 
and the subsidiary heating burner A. The upper part 
consists of a cylindrical portion capped by a gauze strainer, 


and carrying a bent copper rod from which the mantle is | 
The vaporiser consists of | 
two parallel tubes, connected at the ends, and terminating | 


suspended over the flame. 


outside the burner body in a small chamber surmounted 
by a nipple C, from which the current of vaporised oil is 
ejected into the mixing chamber H, drawing with it the 
necessary supply. of air. A sufliciency of vaporised oil 
is drawn from the mixing chamber to the subsidiary or 
heating burner, which consists of one tube placed under 
the vaporiser. The burner consumes oil flashing at 


* Vide TEE EnoingeR, November 18th, 1v04, = 





CAPE RACE LISHTHOUSE 


, every point in the optical apparatus the brightest rays 
| are directed to the horizon, the less powerful rays being 
| subjected to the inevitable divergence in a greater degree 
| than those of maximum intensity. Ina horizontal direc- 
| tion a very even distribution of the beam about its axis 
| has been attained. The power of the beam emitted from 
| the optic is upwards of 1,100,000 standard candles or 
| 1100 lighthouse units. The elevation of the focal plane 

of the light above high water being 165ft., the range of 
| the light is nearly 20 nautical miies. 

This new light, when erected, will be one of the most 
powerful, if not the most powerful, apparatus provided 
for the guidance of the mariner in any part of the world, 

if we except electrically illuminated lighthouses, and the 
Canadian Government are to be congratulated on their zeal 
in meeting the requirements of shipping in such a satis- 
factory manner. Some years ago a good deal was said 
and written of the inadequate lighting of the Gulf of 
St. Lawrence and its approaches, and even now much 
remains to be done before its condition in this respect 
‘can be said to be altogether satisfactory. But the 
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ment of Marine and Fisheries, under the late Hon. 
pa Prefontaine, has during the past six years 
made considerable improvements. New lights, mostly of 
werful and modern type, have been erected since 
1902 at Baccaro, Nova Scotia (1902), Pelee Passage, 
Lake Erie (1902); Belle Isle, Labrador (1903); Lower 

















Fig. 3—-THE LANTERN 


Traverse, St. Lawrence (1904 Gannet Rock, Bay of 
Fundy (1905); Martin River, St. Lawrence, (1905); 
and Greenly Island, Labrador (1906), to mention some 
of the most important, while the installation of fog 
signals has not been neglected. Improvements have 
been carried out at numerous other stations. Of the 


MACHINE TOOL DESIGN. 

By Professor J. T. Nicotson, D.Se., and Mr. Dempster SMITH. 
No. XXXIV.* 

SADDLE FEEDING MECHANISM. 

Saddle feeding mechanism.—The screw-cutting feed is 
usually effected = means of a nut, or portions thereof, 
in the saddle which engages with the leading screw. The 
screw generally rotates ; motion being imparted to it after 
the manner already described, and no further gear exists 
between it and the nut which slides between suitable 
guides within the carriage apron, and is engaged or dis. 
engaged—closed or opened—with the screw by means of 
cams or excentrics, actuated by a conveniently placed 








Fig. 46—SAFETY CLUTCH 


handle. This motion must be positive, i.c., there must 
be no Jost motion—a definite advance must be given to 
the saddle per revolution of the spindle. The regularity of 
the work and cut, and the comparative lightness of the 
latter, due to the delicacy of the tool and work, render 
any safety device to the mechanism unnecessary. In 
fact, all the parts should have abundance of strength to 
give rigidity and ensure accuracy. The turning feed 
mechanism is slightly more complicated, as the 
one-feed shaft—common British practice—is usually 
made to serve for the surfacing—cross or transverse 
—and traversing—sliding or longitudinal—feeds, the 
gearing for which is generally carried within the 
saddle apron, and so arranged that but one of these feeds 
—sliding, surfacing, and screw-cutting—can be engaged 
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Fig. 147—SAFETY CLUTCH 


at one and the same time. Some of the larger lathes | 
are designed to permit of taper turning by combining the | 




































































Fig. 4—THE BURNER 


attitude of the Canadian Government in regard to sub- 


marine fog bells we have written in a previous article.” | 


Fig. 1 is reproduced from a chart of the approaches to 
the Gulf of St. Lawrence, and shows the position of Cape 
Race and some of the neighbouring lights. 





* Vide Tax Enornerr, ‘‘ Submarine Signalling,’ September Ist, 1905. 


surfacing and sliding or surfacing and screw-cutting | 
motions. In the smaller machines, however, the majority | 
of makers prefer to have all the feeds interlocking to avoid 
accidents, and to obtain the taper turning motion by some | 
other means. For convenience, and to lessen the chance | 
of injury either to the mechanism itself or to the work, | 
several devices are employed, such as quick withdrawing | 
motion to the tool; self-acting knock out arrangements ; 
arrangements whereby the tool is withdrawn simul- 
taneously with the disengagement ot the guide screw nut, 
as when screw-cutting; the general disposition of the | 
gear so that any of the feeds can be immediately disengaged | 
at the saddle, and an automatic release to the turning 
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feed when subjected to an undue load or shock—as when 
cutting irregular or intermittent work, &c. The old 
arrangement of belt feed previously described acted as a 
safety device instead of the latter attachment, but since 
the general adoption of positive feeds such a device is 
necessary to avoid frequent breakdowns, particularly 
where the machines are continually worked to their full 
capacity. This arrangement is frequently fitted to the 
feed shaft—which is then in two portions—or in the 
saddle apron. 
SAFETY DEVICES TO TURNING FEED GEAR. 


Amongst the safety devices for the turning feed gear, 
other than that already described, is that shown in Fig. 








* No XXXIIL appeared April 26th. 








146. The design is similar to that adopted by Sir W. G. 
Armstrong, Whitworth and Co., Limited, Manchester, 
and fitted to their 18in. centre high-speed lathe, shown 
at the Liége Exhibition. It is simply a Weston friction 
coupling, and connects the two sections K and I. of the 
feed shaft. The outer casing M is keyed to K and abuts 
against the shoulder of the shaft. Two or more keys are 
fitted in M to receive the phosphor bronze washers Q, so 
that they may rotate with the shaft K, whilst the steel 
plates P are keyed to the shaft L, yet are free to slide 
along it. A fine-threaded screw is formed on the latter 
shaft, upon which is fitted the adjusting and locking nuts 
O; and O,. The plates P and Q are thrust together by 


| the plate spring S, which is advanced and held in position 
| by the nuts O, and O,. 


The whole can thus be made to 
rotate as one piece, and is yet capable of slipping at any 
desired torque by regulating the compression of the 
spring. The casing M is filled with oil to ensure a regular 
slip, and prevent scoring of the plates when doing so. 
The end of the shaft K is chambered to provide a support 


| to L. 


Another design, also fitted to the feed shaft, is shown 
in Fig. 147, and takes the form of a quick angled tooth 
clutch after the manner of that used by Mr. Pearn in 
his patent tapping chuck. The feed shaft is in two 
sections—K, L—and upon the former is rigidly keyed 
the clutch B, whilst upon L is keyed the clutch C, which 
is capable of sliding along it. A fine threaded screw is 


| formed upon L to receive the adjusting and locking nuts 
| DD. The spiral spring E, fitted between the clutch C 


| and the nut D, keeps C engaged with B until the torque 
| on the shaft is sufficient to overcome the initial com- 
| pression of E when C is thrust back, L coming to rest 
whilst K continues to rotate. In both devices the 
| Springs are initially adjusted to carry the maximum load 
| which the gear is designed to take, and only slip when 
this is exceeded. They are enclosed in casings to shield 
the parts from dirt and from being tampered with. 
Another method employed by a prominent maker to pro- 
tect the zears consists of a simple flange keyed to each 
| section of the shaft and coupled together by a pin, through 
| which the power is transmitted, the diameter of the pin 
| being such that it will shear with any excess of load. 
| Whilst the above are amongst the most recent schemes 
| for this purpose, the old cone friction clutch is still very 
largely used, and when properly designed and constructed 
| is thoroughly satisfactory. Unfortunately, however, it is 
| more commonly placed in the saddle, where by the 
| tightening of a nut or screw the cone is made to engage 
| the sliding or surfacing feed gears, thus making the ad- 
| justment depend upon the discretion or muscular strength 
| of the operator. No provision is made to limit the pres- 
| sure between the cup and cone so that they will slip 
when wanted, beyond making the diameter of the nut or 
length of the lever small, so that the workman cannot 
| nip them too hard together; yet this does not prevent 
| him from using a spanner or hammer in preference to 
| his fingers to obtain the final “nip up,” and this is 
| exactly what he generally does. Under these circum- 
stances the available torque is too indefinite to fulfil the 
function of a safety clutch. 
| 
| 
| 
| 











Swarms Sc 


Fig. 1448—SADDLE FOR TANGYE LATHE 


FRICTION CONE FEED. 

The design of saddle apron—shown in Fig. 148—is for 
an 18in. centre high-speed lathe, with duplex rests, by 
the Tangye Tool and Electric Company. Limited, Bir- 
mingham. Although friction cones are employed to 
engage the feeds, as described above, the feed change 
gear at the end of the bed is driven by a belt, from a pulley 
on the fast headstock, running at twice the speed of the 
spindle, thus providing a safety link other than the cones. 
The worm on the feed shaft runs in an oil trough within 
the apron and meshes with the worm wheel keyed to 
the hub of the spur wheel A freely mounted on the trans- 
verse shaft. The friction cone B is provided with a long 
sleeve which extends beyond the bearing in the apron 
upon which the pinion C is keyed. The end of the sleeve 
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and collar pinned to the end of the transverse shaft are 


screwed to receive the nut H. These screws are of | traversing motion is obtained through the pinion on the | 


different pitches of thread, so that by turning H the cone 
B is engaged with, or withdrawn from, A. The transverse 
shaft carrying the wheels F and G is similarly fitted. 
Thus, when surfacing, K is locked, and the motion ia 
transmitted through the wheels A, F, and G—A and B 
being disengaged—to the pinions on the ends of the sur- 
facing serews—of which there are two, one for each set 
of rests—ia the saddle. When sliding K is unlocked 





whilst H is locked to engage A and B, the motion being 


transmitted through C D and the bevel pinion and wheel | 


taenat a 
i ee 
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peed 


to the rack pinion which is combined with the shaft and 

meshes with the vertical rack. It will be observed that | 

the arrangement and construction of the gears and apron 

permit of all the wheels being carried between bearings. 

Rigidity and regularity of motion are thus secured. 
POSITIVE FEED. 

In the saddle for an 8}in. centre lathe, by Messrs. Green- 
wood and Batley, Limited, Leeds, shown in Fig. 149, the sur- 
facing and sliding feeds are positive and the mechanisms 
entirely independent. (For feed change gear see Fig. 124.) 
On the longitudinal feed shaft at the front of the bed and 
within the apron is keyed a broad-faced pinion, which 
engages with the two spur pinions formed on the end of 


2 faces net Bachiacd - 
‘ 


extreme right of the saddle meshing with the wheel on 
the rack pinion shaft. The surfacing motion is secured 


through the double-threaded worm on the left of the | 
saddle, which engages with the wheel—forty-eight teeth, | 


Zin. pitch—on the boss of the spur pinion, and an inter- 


mediate wheel meshes with the latter and the pinion on | 
The | 


and between the bearings of the surfacing screw. 
outer end of this screw passes through another with a 


much quicker pitched thread, and is free to rotate but | 


tied transversely on the same, to permit of the operator 


Fig. 149—SADDLE FOR GREENWOOD AND BATLEY LATHE 


rapidly withdrawing the tool—and rests—when cutting a 
screw to a blind end. The quick pitched screw has its 
nut in the outer bearing, and the hand lever formed on 
its end abuts against the stop pins on the carriage, so 
that the rests and tool can be returned to their former 
position. It will be observed that the fine adjustment to 
the tool by the surfacing screw and hand wheel is in no 
way disturbed by the quick withdrawing mechanism. 

A design for a similar size of lathe by John Lang and 
Sons, Johnstone, is shown in Fig. 150. (The change feed 
mechanism for this machine was shown in Fig. 139, Tue 
ENGINEER, April 19th, 1907.) The worm on the feed 
shaft is carried in an oil bath within the saddle apron, 
and meshes with the wheel on the hollow shaft S, whereon 
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Fig. 150-SADDLE BY JOHN LANG AND SONS 


the worm shaft in the drop worm brackets. These 
brackets swivel about the axis of the feed shaft, and, when 
the worms are engaged with their wheels, are held in | 
position by trigger attachments, for which provision is 
made in the apron. A ledge is also fitted to the apron 
upon which the worm-box rests when withdrawn. When 
traversing, the single-thread worm on the right-hand side 
of the saddle is engaged with the worm wheel—forty 
teeth, din. pitech—keyed to the hub of the pinion; whilst 
the latter engages with the wheel on the rack pinion | 
shaft. The rack pinion is formed on the end of the 
shaft, and is supported immediately under the rack, the 


| rotate independently of the wheels. 


are freely mounted the spur wheels V and Y. The 
internal shaft T carries the push rod with the cotter, and 
has a friction clutch keyed to its outer end. An annular 
space within the hubs of V and Y enables the cotter to 
To engage the 
sliding feed the handle nut at the end of the shaft T is 


| tightened, thereby locking the clutch on same and worm 


wheel together. The push rod is then thrust back, when 
the cotter enters the keyways of and engages the 
pinion V, which meshes with the wheel W on the rack 
pinion shaft, the pinion and shaft being- formed in one 
piece. 


Tor the surfacing feed the cotter is made to, 


| bearing being cut away at the top to clear it. A hand | engage the outer wheel Y, which gears with the pinion A 


on the end of the surfacing screw through the inter. 
mediate wheel Z. A hand wheel keyed to the stem of the 
| pinion X, which meshes with the wheel W on the rack 
pinion shaft, furnishes a hand traverse motion, The 
guide screw nut is in halves, and is fitted between the 
| cheeks on the apron. Excentrics formed on the end of 
the small transverse shaft, carrying the hand lever, entey’ 
| each half nut, which, on the turning of the lever, engages 
| —or vice versd —with the screw ; aspring pin and plunger 
| assisting to keep them in position. By referring to the 
| feed-change gear mentioned above, it will be clear that 


when the guide screw is rotating the feed shaft is at rest, 
and as the cotter can only be engaged with the wheel \ 
or Y, it is impossible for more than one of these feeds to 
be in action at one and the same time. No quick with- 
drawing motion to the tool is provided, but the surfacing 
screw being of double thread and large pitch serves the 
purpose for the ordinary run of work. 


Particulars of Wheels. 


Teeth. Pitch. Centres. 


4 
Y 
Z 


A 
Rack 
pinion 3 
Worm 


wheel 36 J 


L.H.S.T. | 4 


Worm 2) 


Several arrangements have lately been devised to pre- 
vent the simultaneous action of more than one feed. If 
the mechanism is to be fool-proof, however, not only 
must the other feeds remain inactive, but they should be 
incapable of engagement whilst any part of another feed 
mechanism remains in gear. The majority of designs 
provide for the disconnection of the screw-cutting gear 
with the engagement of that for the turning feeds or 
motion to the feed shaft. Clearly this is insufficient, as 
it allows of the traversing feed being put in action whilst 
the nut continues to embrace the screw; or the 
mechanism in the saddle for the former may be in gear ; 
and although the feed shaft is at rest, the screw-cutting 
gear is open to connection. The surfacing feed 
mechanism is subject to the same fault, although in a 
lesser degree, as the engaging device for this feed is also 
usually made to serve for the traversing feed, and 
alternately couples the one or other. Yet it is generally 
possible when screw-cutting for the surfacing feed to be 
actuated through the rack and pinion gear. To control 
all the feeds from the saddle and make them entirely 
interlocking presents but little difficulty, and need not 
incur much expense. 








MODERN ARMOUR AND ARMOUR-PIERCING 
PROJECTILES. 
No. IV.* 
By Lieut. H. J, Jones, A.R.C.Se. (Lond.), A.O.D., Inspector of 
Ordnance Machinery. 
THEORY OF ARMOUR. 

The general problem of impact is one of great com- 
plexity, particularly so when the immediate aspect is the 
strain effect on the colliding bodies, and not the transla- 
tional and rotational motions which the collision may 

| ultimately produce. Some quantitative statements 


* No, IIL appeared April 26th. 
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on more or less exact elastic theory have recently 
been furnished,” but they throw little light on the armour 
joblem, because here we are concerned with a final 
yo te of fracture and not with a final condition of strain. 
And if it were otherwise, we should still have con- 
siderable difficulty in the approximate application of the 
ordinary elastic theory toa modern armour plate, which, 
being by no means isotropic, presents a marked variation 
in physical properties throughout its thickness. It is 
hence not a matter of surprise that the theory of armour 
under attack is confined to quantitative statements 
derived from empirical rules, which, with one unjusti- 
fiable exception, are candidly without theoretical basis.” 
These rules are confined to the solution of two classes of 
cal problems—the determination of the thickness 
of a plate just perforatable by a certain projectile, striking 
normally at a certain velocity; and the comparison of 
the merits of two plates, according to their behaviour 
against the same nature of projectile. The first class is 
solved by reference to one of the many rules that a 
maker finds best conforms to his own practice, and the 
second by the introduction of a ballistic factor of merit, 
used in conjunction with a formula, such as that of 
Tresidder believed to express the behaviour of homo- 
geneous unbacked wrought iron plates; or a formula such 
as that of Jacob de Marre, for the homogeneous steel 
made by Barba at Le Creusot. When we 
and difficult treatment of 
large armour plates, and the secrecy preserved 
with regard to the processes, and composition 
of materials, &c., it will be apparent that considerable 
diversity is to be expected in the published results regard- 
ing armour and projectiles. If in nothing else, this 
diversity is most clearly shown in the great variety of 
empirical rules that are in use. It appears to be gener- 
ally assumed that the thickness of a hard faced plate 
just perforated, under normal impact, can be expressed 
as a single term involving functions of the weight, 
striking velocity, and diameter of the projectile; and the 
changes are rung in every conceivable way, although it 
is well known that considerations other than these are 
effective in deciding whether the plate is to be defeated. 
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remember the complex 
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‘, being the thickness of hard-faced plate just perforated 
by a projectile of weight w, diameter d. and with striking 
velocity v. In fact, given a table representing fair 
average values of ¢ and v as obtained from actual prac- 
tice, then one has only to assume the form of any of the 
variables ¢, w, v, and d, to make a very large number of 
these rules accurate to about 5 per cent., which is well 
within the limit of experimental error. I have plotted 
the above formule and taken a mean curve; assuming 
wand d to be connected by the relation already given, 
I find for service uncapped armour-piercing projectiles— 


ds po 
12,000' 
and for capped projectiles— 





~~ 10,000" 
Major I:\dwards, R.A.. on the assumption that 

w > 

_ . 6, 

a ’ 
has pointed out that the formula for Krupp steel can be 
reduced to the form— 

Dv 
2200 
for uncapped projectiles, and that a rough rule for capped 
projectiles is 
Pn 
1950° 
There are several considerations which limit the utility 
of these rules. In the first place, they are only applicable 
to complete perforation by unbroken projectiles that have 
inappreciable remaining velocity after passing through 
the plate, and as most of the information on which the 
above formule have been built up has been obtained 
from tests in which the diameter of the shot was not 
widely different from the thickness of the plate, these 
rules should only be considered to have application to 


those cases in which the ratio approximates to unity. 


Against hard-faced plates the rules cannot be used for 
partial penetration. Thus, a 9°2 uncapped shot which 
will perforate an 8in. Krupp plate at about 1900ft. per 
second must not be expected to enter 8in. into a 12in. 
plate at the same velocity. Considerations of stiffness 
and thickness of cemented face affect the result, as will 
be indicated later. And again, in the trials, to cover the 
results of which the above rules were devised, several 
factors of importance were generally unknown. The 
striking velocity was usually calculated from the charge, 
and not experimentally observed. No cards were taken 
near the plate to ascertain whether, at the short proof 
ranges, the initial unsteadiness of the shot had been 
damped by air friction, in spite of the fact that shots fre- 
quently hit the plate at points considerably out of the 
line of sight. In cases where the plate was perforated 
the effect of the backing, or what the remaining velocity 
would have been without backing, was not determined ; 








“ee “Impact, Directand Oblique.” Ta ENcingER, March 10th, | 
% Tresidder Tus Enctnxer, July 24th, 1896. } 
6 Cranz and Koch, ‘‘ Untersuchungen iiber die Vibration des Gewehr- | 
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and in cases where complete perforation of the plate did 
not take place, what increase in striking velocity would 
have brought about perforation; although such experi- 
ence with hard-faced plates as we possess goes to 
show that almost up to the point of yielding, the 
plates show little or no indication of the approach 
to yielding.*” Bertin, in his elegant discussion, assumed 
the rough rule, that the resistance of the backing was 
equivalent to an increased thickness of the plate equal 
to one-tenth the thickness of the backing.** The 
spring of the target, and the permanent distortion of the 
plate, were usually not recorded, or simply mentioned as 
an incident of the test. In addition, we must allow that 
plates from the same maker would show at least 5 per 
cent. variation under the ordinary tensile and impact 
tests, and hence we ought not to expect any of the above 
rules to show a greater consistency than such as lies 
within a 10 per cent. limit of variation. The behaviour 
of modern armour is hence not rationally expressed by 
the usual tables, in which thicknesses of plate, just perfor- 
able, are given to two significant figures. 

The most important practical problem connected with 
the attack of armour is the comparison of the qualities 
of defence of different plates. Two methods of meeting 
this problem are in common use. The first proceeds by 
a determination of the ratio between the thickness of a 
standard wrought iron or steel plate, and the thickness 
of the hard-faced plate, that is just perforated by a 
certain projectile with a certain velocity. The second, 
by a determination of the ratio between the striking 
velocities necessary with the same projectile, in order to 
perforate the same thickness of the different plates. The 
comparison of thicknesses is the method adopted in this 
country, the standard plate being unbacked wrought iron, 
as represented by Tresidder’s formula, 

pp wu 1 
d log 8°8410 
On the Continent the comparison of striking velocities 
finds favour, the standard plate being soft iron, as 
represented by the Givre’s formula, or more generally 
Le Creusot steel, as represented by the de Marre formula. 
which in French units may be written : 
1 wv? 
t 1o4 — Y x 
(i530: ii) 

Neither of these methods can be considered as offering a 
scientific treatment of the subject, although they have 
come to have extensive practical adoption. Nevertheless, 
they make direct appeal to the naval architect and to the 
gunner. A comparison of defensive qualities measured 
in terms of thickness, and hence, for a given area of pro- 
tection, in terms of weight, furnishes an immediate account 
of the minimum weight of armour to be carried to pro- 
tect flotation, or for any other purpose, such as protecting 
gun bases, funnel bases, uptakes, &c , that may be thought 
desirable ; whereas a comparison of these qualities in terms 
of striking-velocities furnishes an account as to ranges 
beyond which certain types or thicknesses of armour 
cannot be defeated by a specified nature of attack. 

To facilitate the comparison of plates according to the 
English system, Tresidder’s formu!a for unbacked wrought 
iron is generally taken as a basis, and used in conjunction 
with a ballistic term called the “factor of merit.” This 
factor is defined as the ratio, R, between the thickness of 
plates, one of wrought iron and the other of hardened 
steel, both of which are just perforated by a given projec- 
tile with a given striking velocity. Another term, called 
the “factor of penetration,” is due to Wolley-Dod. It 
defines the ratio between the thickness of wrought iron 
just perforated by a given round and the thickness of the 
plate against which the round is fired. 

It is not at all clear what sort of comparative value 
we are to consider this factor of merit to possess; 
whether, in fact, we are to consider the quality of a plate 
as entirely furnished by its factor of merit. Thus, sup- 
posing as a result of improved processes the factor of 
merit of a certain thickness of plate against a certain 
projectile went from 2 to 8, are we to consider that the 
improved plate offers half as much resistance again 
(resistance being understood to mean work spent in pene- 
tration) as the original plate? If so, a comparison 
of the plates by the continental method of velocity ratios 
should presumably show a like increase. But practical 
experience shows that there is no simple relation between 
the increase in quality, as measured by the ratio of thick- 
nesses, and that measured by the ratio of velocities. 
Furthermore, the. figure of merit is modified by the ratio 
between the thickness of the plate and the diameter of 
the projectile, in quite a different way from that of the 
De Marre coefficient. Hamilton has recently endea- 
voured to insert considerations of this ratio in the ordinary 
Tresidder formula, but the data on which his formule are 
based are very restricted. He deduces,” 


F=2/1+4 -0014 (13 - a)’ (: - 1) 
( d ) 


F being the figure oi merit, ¢ the thickness of the plate, 
and d the diameter of the projectile. Introduced into 
Tresidder’s formula for wrought iron, Hamilton gives the 
following formula for K.C. plates by capped A.P. projec- 
tiles, under normai impact— 

t \2 We; “ah - 

(£)'F = o tog (0-55¢04 — 10). 
d das 
The general phenomena arising from the impact of a 

shot on an armour plate appear to be as follows :—As 
soon as the projectile touches the plate it suddenly 
experiences enormously increased 1esistance, and its rate 
of retardation is suddenly increased. The measure of 
the retarding force, in a direction parallel to that of 
motion, is directly proportional to the time rate of 
destruction of momentum of the projectile at the instant 
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considered. This force acting on the nose of the projec- 
tile, in strictly normal impact, results in a wave of 
compression travelling from the point of the projectile 
towards its base, the velocity of this wave being directly 
proportional to the modulus of elasticity, and inversely 
proportional to the density. At the instant when this 
wave first travels towards the base, the rear portion of 
the projectile is moving towards the plate at the same 
velocity that it had immediately before impact, so that 
shortly after impact the nose and the base are moving in 
opposite directions, and if the thrust corresponding to 
this motion cannot be carried by the walls of the shell 
the walls crack or set up. 

The pressure between the projectile and the plate re- 
sults in a similar state of comvression spreading through- 
out the plate, and this wavelike mobility of the particles of 
a plate under severe impact is visible in many plates.*° 
Some very perfect specimens of these curves have also been 
obtained from firings at official proof butts. The velocity 
with which these waves are propagated also depends on 
the elasticity and density of the plate. 

The immediate effect of such a rapidly applied force is, 
as we have seen, both on the projectile and plate, to cause 
intense local strain. The magnitude of the strain energy 
per unit volume can be calculated when we know the 
stress and strain throughout a small elementary mass. 
If fis the average compressive stress, and E the modulus 
of the material for shock loads, then the strain energy 


per unit volume is measured by se If the materials 


4 


at any time become stressed to the point at which per- 
manent set takes place, Pas measures what is called the 


“resilience.” We thus see that the amount of strain 
energy per cubic inch that the projectile or the plate can 
possess without permanent deformation or fracture is 
perfectly definite, and would be ascertainable if the 
physical constants under the actual conditions of the 
applied loads could be determined. If, then, at any time 
stress accumulates so rapidly that the strain energ, 
exceeds the resilience of the materials, semi-plastic vield- 
ing or fracture must ensue. On the other hand, if by 
employing suitable materials, or by their suitable 
arrangement, we can ensure the strain energy being 
dissipated so fast from the point of impact that its value 
at any place is less than the resilience, local set or frac- 
ture will have been prevented. It follows as an immedi- 
ate consequence that the fracture of a body under a blow 
depends on the ability of the body to dissipate strain in 
such a way that the strain energy is always less than the 
resilience. 

We haveseen that strain energy is measured by the pro- 
duct of stress and strain, and since the proportionality of 
stress and strain continues much beyond the ordinary 
static elastic limit,“ we may say that strain energy, as 
far as we are here concerned, is measured by the square 
of either stress or strain, and the possibility of fracture is 
represented by the square root of the strain energy per 
unit volume. If the material is brittle, there is a sort of 
molecular instability which causes fracture at one place 
to extend to all neighbouring places. Such an effect was 
produced in the old compound plates, the steel face of 
which frequently cracked into many pieces, like a piece 
of glass. The same feature is often seen in modern 
Krupp plates where the cementation has been inefficiently 
performed, the face breaking up with the well-known 
conchoidal fracture characteristic of obsidian. In these 
cases a moderate supply of energy, delivered with great 
rapidity, is sufficient to produce extensive fracture; but 
as the material gets less and less brittle we require a 
larger amount of energy delivered to get fracture through- 
out the same volume. It is for this reason that in cutting 
wood we use a wooden mallet and a long wooden-headed 
chisel. The mallet and chisel here act as a reservoir of 
energy, and the energy of the blow is slowly delivered by 
the edge of the chisel to the wood, but the rate is sufficient 
to cause fracture immediately in front of that edge. If 
the wood became more rigid without increasing in strength, 
so that the energy deliverec by the blow would be trans- 
mitted more rapidly to other parts of the material, then 
we should have to use a more rigid mallet and a more 
rigid chisel. In dealing with a metal such as steel, we 
have to ensure a still greater rate at which energy can 
be delivered by using a short rigid steel chisel and a steel 
hammer. 

It will thus be seen that if the wave of compression 
passing along the projectile and through the plate gives 
rise to such an accumulation of strain that the strain 
energy is greater than the resilience, fracture of the 
projectile and penetration of the plate must take place. 
We thus see the immediate function of a hard face to the 
plate and a hard nose to the projectile, hardness being 
used to signify, not mere capability of being scratched by 
other materials, but a high modulus of elasticity. If the 
point of the projectile is of highly elastic material, such 
as tempered steel, the strain energy of compression is 
rapidly propagated to the body of the projectile, and the 
yielding of the point is prevented. Precisely similar con- 
ditions obtain with regard to the plate. A highly elastic 
face enables strain energy tobe rapidly conveyed from the 
immediate locality of impact to other parts of the body of 
the plate, and the strain energy not being allowed to 
accumulate to the limit of resilience, fracture is pre- 
vented. Since the velocity with which waves travel from 
the point of impact is determined by the physical pro- 
perties of the material of the plate, it follows that any 
projectile, however soft, can fracture a plate, however 
hard, if only it has sufficient striking velocity; for the 
force of impact can be increased indefinitely with the 
velocity, whereas the rate of propagation of strain is 
limited by the materialsused. But with actual projectiles 
and actual plates any increase in striking velocity is in 





40 Hartmann. ‘“Comptes-rendus de l'Académie des Sciences d 
Paris,” March, 1894. Institute of Naval Architects, July 6th, 1897. 
41 Hopkinson. ‘ Effects of Momentary Stresses in Metals. ‘ Pro- 
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favour of the projectile breaking on impact, and a broken 
projectile is all in favour of the plate not being defeated. 

Again, in general, the rapidity with which a body can 
propagate strain depends on the direction of the blow 
with regard to the configuration of the body. Thus, a 
steel rod can be much more easily broken by a transverse 
blow than by a longitudinal blow, because the rate at 
which “strain energy is conveyed from the point of 
impact to other parts of the rod is less when the direction 
of the blow is at right angles to the axis of the rod than 
when it is parallel to that axis. This fact explains the 
rapid diminution in the power of a projectile to perforate 
a plate at oblique impact. The blow on the nose can be 
imagined resolved into an axial blow and a transverse 
blow. The strain energy due to the transverse com- 
ponent is not propagated as fast as the strain energy due 
to the axial component, and fracture of the nose is 
favoured. The converse holds with the plate. Striking 
a plate at an angle is equivalent to sending component 
compression waves at right angles to its face, and along 
its face; and these latter waves, travelling at a greater 
rate than the formar, tend to distribute the strain energy 
throughout a large volume, and thus prevent fracture, as 
the plate behaves like a rod, being more easily broken by 
a blow at right angles to its length than in the direction 
of its length. 

It would thus appear that the usual methods of dealing 
with oblique impact are not rational; the problem is 
much more complex than the usual assumptions would 
lead us to believe. Treating the obliquely presented 
plate as one normally presented, but thicker in the inverse 
ratio to the cosine of the angle of obliquity, is a method 
for which we can find no theoretical sanction. Tresidder 
has proposed the formula, * 

v=cos 2°? / CD X log 18-8410 
24 W cos? ¢ 

which we may take to be an empirical rule awaiting trial, 
according to which the figure of merit of the oblique 
thickness is taken, and the mean direction of the hole in 
the plate to be halfway between the direction of impact 
and the normal to the plate. According to some trials of 
6in. capped A.P. projectiles by the Bethlehem Steel 
Company, quoted by Hamilton, the return to the normal 
was greatly increased by the use of a cap, and he pro- 
poses the following formula, in which the return to the 
normal is taken as two-thirds the angle of obliquity :— 


log Pe + log d*+9°443 = log W + log Vo’, in 








which Pe is found with ( 7 see °) as argument, and 
€ 


, , 2 
Vo = Vsec — 6. 
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The method by which only the normal component of 
the striking velocity is considered as effective in produc- 
ing penetration is obviously incorrect, since the transverse 
component has a most important effect in putting cross 
strain on the nose of the projectile, a condition most 
favourable for the fracture of the nose, as well as setting 
the face of the plate, at the point of impact, into a 
vibratory state, and thus relieving the face at the point 
of impact. 

With regard to the action of a projectile, a somewhat 
artificial distinction has been made between a blunt and 
a pointed projectile. Thus Orde-Browne has it—“ A plate 
may be perforated by ‘boring’ and ‘punching.’ An 
armour piercer, unless prevented, drives its sharp point 
through a plate at the point of impact, opening the 
metal outwards, and so clearing a path for the shot’s 
body to follow. This process may be called ‘ boring’ a 
hole. A blunt projectile cannot do this. It can only 
perforate by driving a disc of plate out in front of it. 
This is the way that a common shell with a plain head 
and a nose fuse perforates, and it may be termed 
‘punching,’ and is resisted by the plate’s tenacity and 
toughness.”’** To an engineer this distinction must appear 
somewhat unreal. We invariably associate boring action 
with rotation, and in this respect projectiles, whatever 
be the shape of the nose, are similar. Even if the terms 
are considered to make reference to the character of the 
holes, they still seem to be inapplicable, since a punch 
will make a clean round hole in a plate if the latter is 
not brittle. The action appears to be one of degree, and 
not one of kind, as the usual reference implies. A 
pointed projectile is favourable to an initial localised 
strain, and hence to early fracture of the skin of the 
plate, which, owing to the molecular instability before- 
mentioned, allows the fracture rapidly to extend. A flat- 
headed projectile acting in the early stages over a 
comparatively large area meets with a greater total 
resistance, but the resistance is less intense, and the 
corresponding strain is also less intense. Considering 
the time average value of the resistance, we see that in 
the case of the pointed projectile the portion of the plate 
just touching the nose is fractured in the very earliest 
stages of impact, before the waves of compression have 
had time to travel very far from that point, whereas with 
a flat-headed projectile fracture of the plate occurs at a 
later period, and the waves of compression have had 
time to travel from the area of impact to other portions 
of the plate, which are also fractured if the strain energy 
per cubic inch produced by the compression wave is 
equal to the resilience of the material. 

The appeararce of the hole made in the various plates 
presents some general characteristics. With the old iron 
or soft steel plates, a large bulge was first made at the 
back, followed by a tear extending from about the centre 
of the bulge by three or four cracks to the edge of the 
hole, the edges being usually turned back. With hard 
homogeneous steel plates the effect was quite different, 
and was much the same as that experienced with Gruson 
chilled cast iron cupolas. The fracture seemed in no way 
to depend on the diameter of the shot, due, no doubt, to 
the reason already given—the rapid spread of the fracture 


42 fresidder. Brassey's Annual, 1905, page 345. 
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with brittle metals. | In the case of a modern —~ or 
Terni plate quite another effect is met with. Elastic 
deformations of the plate may obtain a considerable 
value, and frequently the diameter of the hole is less than 
the diameter of the projectile. 
dise is punched out such as would be produced by a con- 
edie elastic deformation, accompanied by a tearing 
of the hole at its edges. Capped projectiles usually pro- 
duce holes slightly larger than the projectile, and without 
surface scaling. 
just matched by the projectile at normal impact, scoops 
a few inches in depth are usually made. 
is overmatched the capped projectile makes its charac- 
teristic hole, the general direction of which is inclined to 
the plate at a smaller angle than the angle of incidence. 








THE KAISER WILHELM CANAL. 


Ir is a recognised fact that for some time past the 
existing condition of the inland waterway uniting the 
North and the Baltic Seas has been the cause of con- 
siderable concern to the people of Germany, and has 
greatly exercised public attention. 


A large, slightly conical | 


At oblique impact, if the plate is one | 
But if the plate | 


Before proceeding to | 


describe the technical methods proposed to be adopted | 
in order to relieve the canal as far as possible of one of | deposit in the channel of the canal. 


I became, therefore, necessary, upon the supposition 
| that the axis of the canal became successively paralle] 
| to the direction of the ebb and flood currents, to supple- 
ment the original design by the addition of two channel] 
models, with their inclines arranged inversely to one 
another. Five gallons 204 second, and a mean depth of 
water of 2?ft., formed the delivery or yield, which was go 
adjusted as not to disturb the sand constituting the bed 
of the canal. Powdered lignite, screened to dimensiong 
of 0:04in., 0: 08in., and 0° 12in. represented the suspended 
| silting material. 

A study of the currents in the channel, by the aid of 
floats or water gauges, began the experiments, and the 
| results obtained in the model proved to be a fair repro. 
| duction of those which had been observed to prevail at 
| Brunsbiittel under real existing conditions. It was found 
| that when the floats were immersed close to the jetty 
| heads they drifted under the influence of the double 
| currents already mentioned for a certain distance along 
| the channel. But when placed away from those points 
| they never entered the channel, but were dispersed 
in different directions. The obvious deduction to be 
| inferred from this behaviour of the floats is that the 
material held in suspension, and wafted to and fro 
in the immediate neighbourhood of the jetties, forms the 
A second series of 


the greatest, but at the same time inevitable, evils attend- | experiments was undertaken with the object of gaining 


ant upon engineering undertakings of this character, it 
will be well briefly to review the allegations brought for- 
ward in support of the necessity for speedy remedial 
measures. Among the causes militating against its full 
development are the slowness of the passage through it, 
the obstacles presented by the stations, the insufficient 
dimensions of the entrance locks, and the sharpness of 
the curves. 
to the new marine route it was anticipated that at least 
three-fourths of the vessels plying between the two seas | 
would be but too glad to use it. As a matter of fact 
barely one-third of their number navigate its contracted | 
channel. Owing to the same disadvantages the canal is 
closed to large ships, and as a convincing proof the case | 
of the Bulgaria, belonging to the Hamburg-American 
Line, is quoted. She was obliged to double Cape Skagen 
to pick up her passengers at Riga. In these circum- 
stances it is now proposed to enlarge and divide into two 
each of the entrance locks, and to widen the whole canal 


Taz Exciseen™ 


When estimating the traffic likely to accrue | 


| information respecting the formation process of the 
| deposits in the actual channel, and in pursuance thereof 
| the action of the ebb and flood currents was carefully 
| watched separately and in regular rotation. In this series 
| the material acting as silt was situated close to the moles, 
| and the total quantity recorded, as well as the amount 
| which, after the conclusion of the experiment, remained in 
the channel as deposit. These experiments were repeated, 
| after some modifications had been made in the model, 
which was treated subsequently as a complete represen- 
tation, in the following manner. The first system, A, con- 
sisted of the planting of silt weed in the vicinity of the 
| east mole; the second, B, added to it another plantation 
near the west mole; and the third, C, proposed an exten- 
sion of the eastern jetty. It was speedily recognised that 
the deposits were nearly altogether suppressed by the 
second system. At the trial of the first, the flood tide 
brought its usual contribution, but the ebb swept it away. 
The third system, C, embodying the extension of the east 
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JUNCTION OF THE KAISER WILHELM CANAL WITH THE ELBE 


so as to admit in future of the passage of the largest | 
men-of-war. It is believed that the total cost of these | 
works, and others to which we are about to refer, will 
entail an expenditure of ten to fifteen millions. 

Experience has demonstrated that the Imperial canal | 
enjoys no immunity from tbat incessant series of | 
dredging operations which accompanies all works of that | 
description, and that its channel, where it debouches into | 
the river Elbe, has been subject to very serious silting | 
up. The administrative council some time ago took | 
action, with the view of ascertaining the proper steps to | 
be adopted to ameliorate its present condition. It | 
engaged the services of Professor H. Engels, of the | 
Polytechnic. School of Dresden, and entrusted him with | 
the duty of conducting in the hydraulic laboratory of | 
that institution the experiments calculated to furnish a | 
solution of the vroblem. In the annexed figure is a | 
plan of the junction of the canal with the waters of the | 
Elbe, on the north bank of the river. The channel, | 
which is obliquely inclined to the bank, enters the Elbe | 
on its down-stream course, and flows between a pair of | 
moles, one situated on the east and the other on the west. | 
The current of the ebb tide flows parallel to the river | 
bank, and that of the flood sets in the direction of north- 
east, but upon neither of them does the wind exercise any | 
appreciable influence. At the ebb, the current lasts for | 
seven hours, and attains a maximum velocity from 4}ft. 
to 6ft., according to the depth. At the flood the greatest 
velocity does not exceed 5}ft., and the mean range of the 
tide is 9ft. 3in. 

Since the construction of the canal, no direct observa- 
tions have been made at Brunsbiittel, the terminus in 
the Elbe, in order to ascertain the quantity of silt 
contained in the currents, and the physical phenomena 
attending the formation of deposits. But from present 
indications and investigations pursued in other parts of 
the waterway, as well as Brunsbiittel, M. Engels arrives 
at the conclusion that the ebb and flood currents con- 
tribute in about equal proportions ‘to the silting up of the 
channel. He has also discovered that a considerable 
amount of material is deposited at the bottom of the 
river during the four hours previous to the ebb, until the 
time of low water, and during three hours before the flood, 
to the time of slack water. In this manner the actual 
deposits in the channel of the canal are accounted for. 
The first step in the prosecution of the laboratory 
experiments was to make a model of the channel to the 
seale of ;j,th, having a length of 48ft. and a width of | 
64ft., with an incline, unavoidably in only one direction. 


| 





mole, instead of improving the situation, caused an 
increase of 50 per cent. in the quantity of deposit. 

M. Engels concludes from these experiments that the 
remedy for the silting up of the canal channel at Bruns- 
biittel will be found in the establishment of two planta- 
tions of silt weed, shown by the dotted lines in the 
annexed plan. At the same time he considers it 
advisable to build at first but one, as described in 
system A. This one, it is expected, will greatly amelio- 
rate the present conditions of the situation, and should - 
the anticipation prove a reality it will be a very simple 
task to duplicate the protective works. After numerous 
trials it has been determined that at their extremity 
towards the river the silt grasses should be 19°8ft. 
under the level of low water, that is about 13ft. above 
the bed of the river. The crown will have a ramp of 
5 per cent. towards the bank, and according to the 
Zentralblatt der Bauverwaltung the respective lengths 
of the two rows for the east and west moles will be 
396ft. and 328ft. 








INCANDESCENT ILLUMINANTS. 


On Friday evening the long cherished idol of the Royal 
Institution, the great god Solemnity, was shattered. Mr. 
James Swinburne was the ruthless iconoclast. His first 
sparks of humour were greeted with only a timid chuckle 
here and there among the audience, half fearful lest the 
avenging shade of Faraday might resent the innovation 
in the sacred cult. Gradually the chuckle developed into 
whole-hearted laughter, and soon the listeners were 
thoroughly enjoying themselves, enjoying the jokes, en- 
joying the inky blackness alternating with dazzling lights 
which the lecturer forgot to put out—enjoying, in fact, 
a series of brilliantly successful experiments and an 
amusing account of the recondite doings of common 
illuminants of the household. 

Gas mantles afforded a pretty experiment showing 
how the mantle must have a certain definite emissivity, 
neither too much nor too little, to be an efficient light- 
producer. First a pure thoria mantle was lit. This 
has little emissivity, and consequently reaches a tem- 
perature nearly that of the flame; but, for the same 
reason, emits very little light, though what there is is 
intensely white. Next came a pure ceria mantle. This 
has a high emissivity, and is in consequence at too kw 
a temperature to give more than q dull glow. Then 
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ia mantle was dipped in a solution of ceria, and 
- yews * of averaging the too low and too high 
emissivities was to get the familiar boon of “50 per cent. 
more light and save half your gas bill.” 

The high emissivity of ceria seems, however, incom- 
vatible with the pure whiteness of the ceria mantle. The 
explanation of this anomaly, first given by Rubens, was 
shown experimentally by reflecting the rays of an arc 
Jamp from a mantle, first when the mantle was cold, and 
then when it was lit upin the usual way. The brightness 
of the reflection was far less from the hot mantle than 
from the cold, although in the former case the light from 
the mantle itself was added to the reflection. The 
explanation, then, lies in the fact that ceria when hot 
loses its whiteness, and, as seen from the colour of the 
reflection, becomes of a brownish colour. ; 

One of the most interesting exhibits was a new inven- 
tion of Auer von Welsbach, shown for the first time in 

ublic. A greyish metallic bar seems an unpromising 
combustible; yet the lecturer, by scratching, produced 
from it showers of sparks amounting to a veritable flame. 
The block was a cerium-iron alloy, and will shortly be on 
the market as a gas-lighter. This, by the way, is like an 
alloy shown by Mr. Hadfield, which produces a shower of 
sparks when gently filed. ; 

Passing to electricity, Mr. Swinburne referred to his 
own and Mr. Story’s work in connection with metallic 
and metallic carbide filaments, and showed some curious 
micro-photographs of the very fine filaments in the 
tantalum and similar lamps. These filaments appear to 
break and then weld themselves together again in a most 
unworkmanlike way, forming an erratic series of blocks 
stuck together by their corners. 

Mr. Swirburne then disposed of his audience-by firing 
a crucible of thermit with a stick of cordite, an experi- 
ment which was most successful, and seemed to be 
appreciated by the survivors. 








PATENTS AND DESIGNS BILL, 1907. 





In addition to the amendments already described in these 
columns,* a number of others, which are of a more or less 
vital character, have been proposed. 

Clause 1 would make persons to whom a patent has been 
granted jointly ‘‘ joint tenants ’’—in the legal sense—of the 
patent. Mr. Radford would amend this by providing that 
such persons shall be tenants in common, as a result of 
which the share of a deceased grantee would pass to his 
heirs. 

With regard to Clause 2, which provides for the deposit of 
samples in the case of a chemical invention, Mr. Astbury 
would omit this altogether, while other members would make 
certain verbal alterations. 

Clause 3 provides—in effect—that a patent of addi- 
tion may—at the request of the patentee—be limited in 
duration to the term of the original patent. No fees are to 
be payable in respect of the patent of addition. Mr. Radford 
would provide that if for any reason the original patent is 
revoked during the term, then the patent of addition shall 
become a substantive patent. 

A number of important alterations are suggested by Mr. 
Astbury, K.C., whose experience as a patent lawyer con- 
stitutes him a shrewd critic of the proposed measure. 
Clause 4 of the Bill provides for the extension of Section 1 of 
the Patents Act, 1902. That section provides for an official 
search at the Patent-office with a view to ascertaining whether 
the invention in question has been wholly or in part claimed 
or described in any specification published before the date of 
the application. Prior to the Act of 1902 no such official 
search was ever held. Under the Act of 1902 the controller 
has power to determine whether a reference to any, and if so 
what, prior specification ought to be referred to in the speci- 
fication by way of notice to the public ; but at present he has 
no power to refuse a grant on the ground that it is anti- 
cipated. Mr. Astbury, however, proposes to move a new 
clause which will have the effect of allowing the controller to 
say whether, having regard to anticipations, a new patent 
should or should not be granted at all. It is probable that 
this amendment will meet with considerable opposition, as it 
strikes at the very root of English patent law. An amend- 
ment which will have the same effect is to be moved by Mr. 
Croydon Marks. 

Mr, Astbury also seeks to amend Clause 6. It is intended 
by that clause to alter the grounds upon which the grant of a 
patent may be opposed. At the present time, by virtue of 
Section 11 of the Patents Act, 1883, a grant may be opposed 
on the ground, amongst others, ‘‘ that the invention has been 
patented in this country on an application of prior date.” 
The Bill—by Clause 6—proposes to alter this by enabling a 
man to object on the ground that (a) the invention has been 
described or claimed in any complete specification for a 
British patent, which is or will be of prior date to the patent, 
the grant of which is opposed; or (b) that the invention has 
been published in this country prior to the date which the 
patent would bear if granted ; or (c) on the ground that the 
nature of the invention, or the manner in which it is to be 
performed, is not sufficiently or fairly described in the com- 
plete specification. Both Mr. Astbury and Mr. Radford would 
omit sub-clauses (b) and (c) above mentioned. 

The Bill provides—by Clause 9 (1)—that except when an 
action for infringement is pending, any person interested may 
in the prescribed manner apply to the controller for an order 
revoking a patent on any one or more of the grounds on 
which the grant of a patent may be opposed. As we have 
seen, the grounds of opposition are set out in Clause 6, supra. 
Mr. Astbury would prevent anyone applying for an order for 
revocation when a petition for revocation is pending. Mr. 
Croydon Marks would limit the right to apply for revocation 
to persons who have been threatened with legal proceedings 
by the owner of the patent, or who have been prejudiced in 
business by the existence of the patent. Mr. Dundas White 
would confer the power of revocation, not upon the controller, 
but upon the Court. 

Numerous amendments are proposed to Clause 10, which 
provides that not less than three years after the grant of a 
patent, any person interested may apply to the controller for 
revocation on the ground that the patented article is manu- 
factured exclusively or mainly outside the United Kingdom. 
Mr, Dundas White would extend the period from three to four 





* See Tre Enainerr, April 26th, 1907. 





years. Mr. Ramsay MacDonald would leave out the word 
‘* interested,’’ thus giving anyone the right to petition on the 
grounds mentioned; while Mr. Croydon Marks would only 
confer this right upon a person who is ‘interested in a 
business which is prejudiced in this country.’’ A number of 
amendments are proposed which will have the effect of vesting 
this jurisdiction directly in the Court. Mr. Radford, who 
would merely give the tribunal power to grant compulsory 
licences—not to revoke—would qualify the whole clause by 
the following proviso :—‘‘ Provided that no such order shall 
be made if the patentee shall satisfy the comtroller or the 
Court that he had endeavoured by the offer of licences on 
reasonable terms, or otherwise, to get the manufacture of the 
patented article introduced into the United Kingdom.” Mr. 
Astbury would vest the jurisdiction under the clause in the 
Court, with no appeal except by leave of the Court of 
Appeal ; while Mr. eral Marks would retain the juris- 
diction of the controller and have an appeal from him to the 
law officers. Mr. Napier proposes an amendment to the 
clause, the purport of which is that it shall be a satisfactory 
reason for not working the patent in the United Kingdom 
that it can be worked more cheaply abroad. 

Clause 11, which relates to compulsory licences, is to be the 
subject of many proposed amendments. Briefly, the clause 
enables the Court to compel a patentee to grant licences if 
(a) any existing injury or the establishment of any new 
industry is prejudiced, or the demand for the patented article 
is not fairly met; or (6) any trade or industry is unfairly 
prejudiced by onerous conditions. Mr. Ramsay MacDonald 
and Mr. George Roberts would seek to compel a patentee to 
treat on equal terms so far as the ordinary operations of 
business will permit all users of or applicants for the 
patented article. 

Mr. Radford would add a proviso to the effect that no 
application for a compulsory licence shall be entertained 
until after the applicant has made the patentee a bond 
fide offer of terms for such grant, and has produced evi- 
dence of his ability to comply with the term so offered. 
Provided also that the Court may make it a condition for 
the grant of a compulsory licence that the applicant should 
give or obtain such security as the Court may prescribe that 
he will manufacture in the United Kingdom, and sell or 
lease the patented article to an extent sufficient to satisfy the 
requirements of the public, and on such terms as to price and 
otherwise as the Court may prescribe. 

The next clause to excite criticism is No. 16, which relates 
to the avoidance of certain conditions attached to the 
sale, &c., of patented articles. The clause provides, in effect, 
that it shall not be lawful in any contract made after the 
commencement of the Act for the sale or lease of a patented 
article to impose a condition restricting the purchaser, &c., 
from employing in his trade or industry any article or class 
of articles acquired from any other person. Messrs. 
Macdonald, George Roberts, and Edward Dunn would all 
make this clause retrospective. Mr. Macdonald would also 
prevent the patentee from insisting that the purchaser, &c., 
shall without his consent accept any additions, attachments, 
or other alteration in the patented article or articles to which 
the contract refers. Provisoes are also suggested which are 
@ necessary concomitant of the provisions of the clause being 
made retrospective, namely, provisoes which would give com- 
pensation to those patentees who would suffer loss through 
having to submit to an alteration of existing contracts. 

Amongst the new clauses proposed, the following may be 
specially mentioned :—Mr. Radford would provide that where 
an inventor discloses his invention toa person in such circum- 
stances as would make it contrary to good faith for that other 
person to publish, such disclosure shall not be a sufficient 
publication to invalidate the patent. 








IRISH INTERNATIONAL EXHIBITION. 





Tue Irish International Exhibition, which is due to open 
this week, was first considered at a meeting of the ‘‘ Irish 
Industrial Conference,’’ held in April, 1903, called for the 
purpose of establishing an Institute of Commerce for Ireland, 
and starting a movement for the holding of an International 
Exhibition in Dublin. The meeting was presided over by 
the Right Hon. W. J. Pirrie, and was composed of the 
leading men of the country ; at this meeting it was unani- 
mously resolved to hold such an Exhibition. A General 
Committee was appointed, and was followed in due course by 
an Organising Committee, an Executive Council, &c. Then 
came the usual guarantee fund, which has been subscribed 
to the extent of about £160,000; but all has not been 
smooth sailing, and at more than one time has it seemed as 
if the project must collapse ; however, that is a thing of the 
past, and to-day the Exhibition stands an accomplished fact. 

Herbert Park, where the buildings are erected, is a fine 
site for the purpose, standing in the midst of one of the best 
residential suburbs, less than two miles from the centre of the 
city, and served by three lines of tramways, and within easy 
distance of all the leading termini. The park covers an area of 
52 acres, and is backed by a splendid panorama of the Dublin 
Mountains encircling the city tothe bay. The buildings, con- 
structed of timber, corrugated iron, and fibrous plaster, are 
of great extent and ornate design, and are erected by Messrs, 
Humphreys, of Knightsbridge, London. 

The main entrance is at Ballsbridge, on the tramway line 
from Dublin to Dalkey, and opens into a Celtic court, 
specially designed for housing Irish industrial exhibits. 
The principal building consists of an octagonal central court, 
215ft. in diameter, surrounded by a corridor running into 
four radial wings, 164ft. long and 80ft. wide. Over the 
centre is an octagonal dome, 80ft. in diameter and 150ft. 
in height, and around this centre building are grouped 
a number of pavilions for the British, foreign, and colonial 
exhibits; motor cars, electric lighting, Irish industries, 
machinery and power houses, and the usual refreshment 
rooms, &c. The Fine Art Gallery contains a really fine 
collection of modern Irish art, and also of British and 
foreign collections. The various sections include Irish 
industries, history and education, fine arts, arts and crafts, 
liberal arts, manufactures (textiles, and various industries), 
engineering and shipbuilding, civil engineering and trans- 
portation, electricity, motors, gas lighting, heating and 
cooking, agricultural implements and chemical industries, 
agriculture and food products, horticulture and arboricul- 
ture, sport and fishing, mining and metallurgy, hygiene, 
women’s section, cottage industries. From the foregoing it 
will be seen that the scope of the Exhibition is Irish and 
international in the broadest sense. Of course, the object of 
the Exhibition is to promote the industries, art, and science 
of Ireland, and to develop her resources by showing the world 


what she can do, and incidentally to learn all she can from 
the foreign exhibits, so as to improve her own methods, and 
enable her to compete with other nations. 

At present it is impossible to single out any one particular 
section for praise or otherwise ; but it can be unhesitatingly 
stated that the Canadian pavilion and exhibit are so far the 
most striking of the lot, and next comes the great Machinery 
Hall ; doubtless all these will develop and improve after the 
Exhibition has been open a few weeks. 








INTERNATIONAL IRON AND STEEL PRO- 
DUCTION. 


THE fallacy of expecting a small works to produce as much 
as a large one is patent in dealing with production upon a 
moderate scale, whether in the engineering or other trades. 
Yet, somehow, the same error when applied upon an interna- 
tional seale appears oftentimes to be accepted as truth, and to 
go unchallenged. An instance in point is furnished by the 
annual dinner on Saturday last at Dudley of the Staffordshire 
Tron and Steel Institute, when Mr. Herbert Pilkington—one 
of the Institute’s past-presidents—proposed the toast of ‘‘The 
Tron, Steel, and Coal Trades.’’ In the course of an 
excellent speech, wisely stimulative of further effort in the 
direction of trade progress, the speaker appears to have fallen 
into what is now-a-days the far too common error of expect- 
ing Great Britain to keep pace in iron and steel output with 
Germany and the United States. It was true, he said, that 
we had turned over an enormous quantity of raw material, 
and that the iron and steel trades had been prosperous. At 
the same time, the output of raw material was considerably 
less than that of some other countries. Last year the 
quantity of pig iron made in this country, he proceeded, was 
in round figures 10 million tons, in Germany nearly 124 
million tons, and in the United States 25 million tons, At 
the time the Staffordshire Iron and Steel Institute was formed, 
forty-one years ago, this country was predominant in the 
manufacturing world, and had the greatest make of pig iron. 
We had now subsided to the third position, and although in 
that time the demand for pig iron and other materials had 
vastly increased, yet the British iron and steel trades during 
half the period of the life of that Institute had been practi- 
yd stationary in the quantity of material they had pro- 

uced. 


All engineers and iron and steel masters will sympathise 
with Mr. Pilkington’s efforts to stimulate this country 
to further progress, but it is hardly fair to draw de- 
pressing comparisons with other countries when they are so 
much larger. It should be remembered that in the matter 
of geographical area nearly two and a-half Great Britains 
could be put within the borders of Germany, and that nearly 
thirty-four Great Britains could be accommodated within the 
borders of the United States. As an example of the natural 
consequence of this vast difference in size, we may say that in 
the United States the coal-bearing territory in the eastern half 
of the States is believed to extend over an area of more than 
200,000 square miles, and it is estimated that the coal- 
bearing strata of the western part covers an equal extent—so 
that there are 400,000 square miles of coal-bearing strata, or 
an area of more than that of four entire Great Britains. 
How, in view of such figures, can this country possibly be 
expected to keep the first position in coal output, or in the 
output of iron and steel, which depends so largely on coal ? 
As well might a small British individual iron and steel firm 
be expected to make as large an output as Krupps, of Essen, 
or as the Steel Trust in the States. 








Krne’s COLLEGE (UNIVERSITY OF LONDON).—The forty-seventh 
annual dinner of King’s College, London, will be held at the Hotel 
Cecil on Monday, May 27th. The Bishop of St. Albans will be in 
the chair. 


Woo wich ExpLosion.—The fact that the Plumstead electrical 
station received comparatively little damage from the explosion 
on the marshes in February ea to be due not a little to the 
fact that the glass in the skylight is of that kind in which wire 
netting is embedded. Pilkington Bros., Ltd., of St. Helens Glass 
Company, 10, Upper Thames-street, E.C., who made the glass, 
have sent us pictures showing how many of the panes were cracked 
in all directions, but they inform us thatno large pieces fell on the 
valuable machinery below. 


NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The seventh general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening, at 7.30 p.m. 
Mr. W. C. Mountain will reply to the discussion on his paper on 
“The Application of Electricity to the Driving of Pumping 
Machinery for Pontoons and Graving Docks.” Discussion on Mr. 
A. E. Long’s paper on “Trim Curves.” Paper on ‘“‘ Sectional 
Work in Ship Construction,” by Mr. J. L. Twaddell. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. — 
At the annual meeting of this body, held in the Institution Rooms, 
Bath-street, Glasgow, on the 23rd ult.. Mr. James ilchrist }pre- 
siding, the following office-bearers were appointed for the ensuing 

ear :— President, Mr. John Ward, of Wm. Denny and Bros., Dum- 
rton ; vice-presidents, Mr. Donald A. Matheson, engineer to 
Caledonian Railway Company, and Mr. Jas. Weir, of G. and J. 
Weir, Limited, Engineers, Cathcart ; ordinary members of Council, 
Mr. Thos. Arrol, E. Hall-Brown, Robert Lang, David Marshall, and 
C. C. Seott ; member of Council from Associate class, Mr. Laurence 
MacBrayne. It was announced that the premiums for papers 
during the past session had been awarded to Mr, E. M. Speakman, 
for his paper on ‘‘ Determination of the Principal Dimensions of 
the Steam Turbine, with special reference to Marine Work,” and 
to. Mr H. Norman Leask for his paper on ‘The Refuse Des- 
tructor.” 


New TURBINE CHANNEL STEAMERS.—The new turbine steamer 
Victoria, built by William Denny and Brothers, Dumbarton, for 
the Dover-Calais service of the South-Eastern and Chatham Rail- 
way, carried out trials on the Firth of Clyde on the 22nd ult., 
when she attained a speed of 22-576 knots, being 1? knots in excess 
of the guarantee, and sufficient to ensure that she will do the 
Channel passage under the hour. The Victoriais generally similar 
to the three previous turbine vessels built by Messrs. Denny for 
this service—the Queen, the Onward, and the Invicta. The 
Victoria, and a sister ship, the Empress, launched from Leven ship- 
yard about ten days ago, are 310ft. long with a moulded breadth 
of 40ft. and a depth of 24ft. 6in. to awning deck, which extends 
from stem to stern. The propelling machinery consists of three 
turbines, each driving a separate shaft and propeller. The turbines, 
along with the rest of the machinery, including the boilers, were 
made and fitted by Denny and Co. For convenience in canting 
and backing out of both English and French harbours, the 
vessel is fitted with a large bow rudder worked by steam steer- 








ing gear controlled by a wheel on the flying bridge. 
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CONCRETE BRIDGES OF LARGE SPAN IN 
BAVARIA. 


Ir is a matter of history that from the time of the 
Romans to the beginning of the seventeenth century 
little was achieved in the development of the stone 


yer, , 2 
por In more modern times we contributed a notable 
example in the fine Grosvenor erection over the river 


Dee, of 200ft. span, in the neighbourhood of Chester, but 
the Americans hee us in the Cabin John arch of 
920ft. on the Washington aqueduct. At present, the 
most prominent specimens of this type are the great 
Luxembourg arch, of 275ft., opened for railway traffic in 
1903, and the still more recent bridge of Plauen, in 
Saxony, with a span of 295ft., and the record holder for 
this particular class of structure. During this period of 
the rénvissance of the older arch, different materials have 
come slowly but surely into use, and have been success- 
fully employed in numerous instances, wherein, while the 
original principle and form have been consistently re- 
tained, various modifications have been introduced in the 
details of construction. Wherever good building stone 
is to be found in the near neighbourhood of the site, and 
cement is not too dear, we should be inclined to give the 
preference to the prototype, although well aware that 
diverse opinions exist with reference to the whole ques- 
tion. Whether in the guise of artificial ashlars or 
youssoirs, the latter term being more pertinent to our 
present subject, or in the rude en masse condition, 
Germany has been conspicuous in the adoption of con- 
crete arches of this description. The three examples we 
intend describing and illustrating will accentuate in a 
remarkable degree, and upon a scale of considerable mag- 
nitude, the building of bridges of this character in the 
German Empire. 

The line of railway from Munich to Kempten, in the 
province of Swabia and Neuburg, in Bavaria, was, until 
the close of last year, carried across the river Iller, in 
the vicinity of the latter town, by an old bridge of the 
plate girder class, marked 1 in the plan of bridge sites, 
Fig. 1. This ancient structure has been relegated to the 
inferior position of an ordinary road bridge, and replaced 
by a couple of new railway bridges, 2 and 3 on the 
plan. The former of these (2) consists properly of a 
pair of distinctly similar structures, resting upon a con- 
tinuous common foundation, but separated by an inter- 
val of a few inches, from that level upwards to the 
surface cross sections, Figs. 4 and 6, page 446. This double, 
or twin bridge, as it may be termed, is furnished with four 
tracks, two upon each half. The other Kempten 
structure, 3 on the plan, is complete in ‘itself, though 
built on a smaller scale, and provided with only up and 
down tracks. It is situated at an acute angle some 
200ft. to the south of its fellow, of which it is a faithful 
copy in principle, form, and construction, with the excep- 
tions already mentioned, and some few others which will 
be referred to as occasion demands. The two Kempten 
examples, and another built at Lautrach, and also 
included in our present article, are built of concrete. 

It has been stated that they could have been built of 
steel at a less cost price, but that the expenses for the 
maintenance of metallic bridges has been found to render 
them considerably dearer in the long run than those of 
concrete. This allegation has been frequently put for- 
ward by continental engineers in comparing the re- 
spective merits of steel and concrete structures, 
whether the latter be unprotected or armoured. Each of 
the twin bridges, that is those resting upon a continuous 
foundation, and also the other single structure (38) 
has a central arch with a width of channel decreasing 
from a maximum of 211ft. at the footings to a minimum 
of 164ft. at the articulations of the springings, which latter 
dimension constitutes the actual span proper of the 
arches. The rise is 28°8ft., equal toL/5:7. The uncon- 
ventional form adopted for the abutment piers of the 
principal arches of the twin and the single Kempten 
bridges were, it is stated, iraposed by local conditions. 
Each is provided with three metallic hinges, and with 
solid spandrels filled in with cement concrete. In the 
calculations for the rolling load of the structure, 2 and 
3, the weight of the locomotives was assumed at 
2°42 tons per foot run of track, and at 1°13 for that of 
the wagons. For bridge 3 the corresponding data were 
1°31 and 1°06 tons. The weight of ordinary concrete is 
put at 1°8, and of a poorer description in the hearting of 
the work at 1°2 tons per cubic yard. 

The Kempten bridges (2).—These bridges, or prefer- 
ably this double bridge, as seen in the part elevation and 
in the part longitudinal section—Fig. 2, page 446—taken 
along the axis of the structure, isremarkable for its peculiar 
form and unusual contours. The abutment piers, assuming 
them to commence immediately below the articulated 
springings of the main arch, have curved faces, concave 
to the respective openings, and terminating at their 
intersection with the vertical sides of the footings. There 
are three side arches, each 70°6ft. in span, two on the 
right, and one on the left of the figure. The spandrels 
are pierced by transverse arches, which are walled up and 
invisible from the outside. Upon a layer of ballast, 2ft. 
thick, resting upon concrete, Yin. in depth, and covered 
over with a coat of impermeable material, is laid the 
permanent way, upon a gradient of 1 in 100. 

In the principal arches the limit of the working pressure 
does not exceed 0°21 ton per square inch, which is reduced 
to 0°16 ton for the smaller arches, and at the upper part 
of the piers. At their base the pressure is 0°13, and 
0°053 ton upon the foundation stratum, which is com- 
posed of a hard description of marl. The concrete, 
consisting of cement, sand and gravel, or broken stone, 
1s mixed in the proportions of 1, 24, and 5, for the central 
arches ; 1, 8, 6, for the smaller arches and upper parts of 
the abutments ; 1, 4, 8, for the intermediate piers to the 
right of the longitudinal section, and the lower part of the 
abutments ; and 1, 5, 9, for the foundations. In order to 
determine the strength of the concrete, experimental tests 
were carried out upon cubes with a side length of one and 
a quarter inches, the ingredients being mixed in the 





proportions adopted in the building of the principal 
arches. The mean resistance, after a setting interval of 
one month, was equal to 1°9 tons per square inch. Blocks 
of concrete composed of cement, sand and basaltic gravel 
in the proportions of 1, 2, 2, forming a very rich mixture, 
with a resistance of 3°3 tons per square inch, were used 
for the bearings or bed-plates of the metallic hinges, 
after being allowed ninety days for the setting process. 
It should be mentioned that the mean resistance of 19 
tons per square inch quoted above gives a coefficient of 
safety of 8, when compared with the maximum pres- 
sure, which did not fully affect the bridges until after the 
lapse of at least a whole year. In the longitudinal section 
—Fig. 2—an elevation of half the centering of the main 
arch is given, as well as full elevations of those for the 
side arches. The latter call for no especial notice, but 
the former is of peculiar construction, and will be further 
referred to in connection with the skeleton elevation— 
Fig. 18. It is built partly of iron and partly of timber. 
The former material is employed for the lower half below 
the springings, and the latter for the upper portion carry- 
ing the raking struts. It has been stated that the whole 
structure (2) consists of two bridges, very close together, 
but separated by a small space, extending from the foun- 
dations to the layer of asphalt covering the entire width 
of 54°2ft., and shown by the black curved line—Fig. 4. 
In this cross section, as well as in the example through 
E F—Fig. 6—the double vertical lines enclosing the 
vacant space will be apparent upon a close examination. 
The methods adopted for building and filling in the body 
of work vary, as may be gathered from the different 
cross sections—Figs. 3-6. 

Bridge of Lautrach.—This third structure consists of 
a central arch 187°5ft. in span, between centres of articu- 
lations, and a rise of 32ft., a proportion of rise to span of 
1/5°8. There are also—Fig. 7—two side arches, one in 
each abutment, and the spandrels are pierced by five 
openings, braced together by old rails embedded in the 
concrete, and curved at the ends to get a good grip of the 
solid matrix—Fig. 9. The width of the bridge—Fig. 8— 
is 13°8ft., and the gradient 1 in 44. It is situated on a 
local line of a single track—Figs. 8 to 10—between Mem- 
mingen and Legau, in Swabia. The contrast between the 
appearance of Figs. 2 and 7 deserves notice. Thesections 
—Figs. 11 to 13—afford all particulars of bridge (3), 
which has so many features in common with its 
neighbour (2). ; 

Articulations.—Each of the main arches in 2,3, and in 
the example at Lautrach, are provided with hinges at the 





Fig. 1—-PLAN OF BRIDGE SITES 


crown and springings. The junction of the curved profile 
of the abutment and the arch proper is effected by a com- 
pound curve struck from numerous radii—Figs. 2 and 7. 
An ultimate strength of 35 tons per square inch was 
specified for the hinges, which are of cast steel— 
Figs. 14 to 17—while the working stress does not sur- 
pass 10°16 tons. This pressure uniformly distributed 
over the surface of the concrete bearing blocks amounts 
to 0°42 tons per square inch, which is about a fourth of 
what they could carry with perfect safety. In order to 
protect the steel work at the crown of the arches from 
moisture, it is protected—Fig. 15—by an iron cover 
plate, resting upon a layer of asphalted felt, and with 
another laid over it. In the case of the small arches, 
expansion is allowed for by the interposition of sheets of 
lead 0°16in. in thickness. Experiments conducted at 
the mechanical laboratory of Munich proved that similar 
specimens of leaden sheets, Sin. in width, required 
24 tons per square inch to crush them. The maximum 
pressures that the leaden sheets were taxed with 
in the Kempten bridges were 0°16 and 0°32 tons. The 
number of concrete blocks required for the foundations of 
the double and single new works was equal in cubic 
measurement to 5850 yards. In the abutment piers, 
6500 were utilised, and 7800 in the secondary. The 
principal arches accounted for 3250 yards, the smaller 
for 2080, and the spandrels and other parts of the 
bridges for 5460, making a total of 30,940 cubic yards. 
Centres.—Those for the large arches are of a peculiar 
construction, as well befits the character of the per- 
manent erections. The upper portion of them, above the 
springings—Fig. 18—is of timber, and rest, through the 
medium of screw-jacks of 30 tons, upon an iron girder 
framing, not statically determinable, and supported 
upon a pair of temporary concrete piles built in the river, 
and spaced 122ft. apart. Triangular trussed girders, 
placed between the foundations and the lower chord of 
the iron framing, maintain the sides of the abutments in 
position. This compound centering was made available 
for both halves of the double bridge (2) by simply 
shifting it and the accompanying falseworks; but it was 
necessary, in order to utilise it for building the arch of 
No. 8, to dismount and fix it up again. It was con- 
sidered to be risking too much, to attempt merely to dis- 


place a weight of 250 tons through a distance of 198ft., 
a rotation of 30 deg., and a height of 6ft. 

Keying and striking the main arches.—These opera- 
tions were carried out with especial care. Each arch was 
divided into a certain number of keystones—Fig. 18— 
and figured in the order indicated, which prescribed that 
those nearest to the crown should be first set, then those 
adjoining the springings,‘and so on alternately, until the 
final block was got home in the middle divisions of the 
semi-arch. The keying of each arch occupied a single day, 
and the method adopted was perfectly satisfactory, and 
noted for the complete absence of all cracks, threads, and 
fissures. Fifteen days were spent in striking the centres 
of each principal arch. The operations were commenced 
from the middle of each semi-arch, and the framework 
was gradually slackened in a uniformly symmetrical 
manner from these points towards the hinges without the 
occurrence ofany accident, delay,or unforeseen contingency. 
Six weeks’ grace were accorded to the main arches after 
completion previous to their decentering, and a fortnight’s 
to their smaller neighbours. Jl three structures, 
including the bridge at Lautrach, and the two at Kemp- 
ten, were designed by M. Beutel, Engineer-in-Chief of the 
Bavarian Railways. The information laid before our 
readers in the present article, is abstracted from a com- 
munication published in the columns of our contemporary, 
Le Génie Civil. Towards the end of last year the new 
works were under traffic. The cost ofthe smallest of them 
at Lautrach amounted to £4500, and of those at Kempten 
to £57,800. For similar metallic structures the corres- 
ponding sums were estimated at £5500 and £71,000. 








AN INDUSTRIAL AGREEMENT. 


WE give below the text of the agreement between the 
Employers’ Federation and three unions, which has been 
provisionally signed by the representatives of both sides, 
and is awaiting the ratification of the constituents. 

AGREEMENT 


BETWEEN 
THE ENGINEERING EMPLOYERS’ FEDERATION 
AND 


THE AMALGAMATED SOCIETY OF ENGINEERS, 
STEAM ENGINE MAKERS, and 
UNITED MACHINE WORKERS’ ASSOCIATION, 
22xp Marcu, 1907. 

The representatives of the Engineering Employers’ Federa- 
tion on the one hand, and of the engineering trade unions 
on the other, being met in joint conference, and being con- 
vinced that the interests of each will be best served, and the 
rights of each best maintained, by a mutual agreement, 
hereby decide to adopt measures to avoid friction and 
stoppage of work. 

It is, therefore, agreed as follows :— 

1. GENERAL PRiIncrpLES OF EMPLOYMENT. 

The federated employers shall not interfere with the 
proper functions of the trade unions, and the trade unions 
shall not interfere with the employers in the management of 
their business. 

2. EMPLOYMENT OF WORKMEN. 

Every employer may belong to the Federation, and every 
workman may belong to a trade union or not, as either of 
them may think fit. 

Every employer may employ any man, and every workman 
may take employment with any employer, whether the 
workmar or the employer belong or not to a trade union or 
to the Federation respectively. 

The trade unions recommend all their members not to 
object to work with non-union workmen, and the Federation 
recommend all their members not to object to employ union 
workmen on the ground that they are members of a trade 
union. 

No workman shall be required, as a condition of employ- 
ment, to make a declaration as to whether he belongs to a 
trade union or not. 

3. Piece work. 

Employers and their woikmen are entitled to work piece- 
work, provided :- 

(a) The prices to be paid shall be fixed by mutual arrange- 
ment between the employer and the workman or workmen 
who perform the work. 

(b) Each workman’s day rate to be guaranteed irrespectively 
of his piecework earnings. 

(c) Overtime and nightshift allowances to be paid in addi- 
tion to piecework prices, on the same conditions as already 
prevail in each workshop for timework. 

All balances and wages to be paid through the office. 


4. OVERTIME. 


The Federation and the trades unions are agreed that 
systematic overtime is to be deprecated as a method of produc- 
tion, and that when overtime is necessary the following is 
mutually recommended as a basis, viz.:— 

That no union workmen shall be required to work more 
than 32 hours overtime in any four weeks after full shop 
hours have been worked, allowance being made for time lost 
through sickness, absence with leave, or enforced idleness. 

In the following cases overtime is not to be restricted :— 

Breakdown work, repairs, replacements, or alterations. for 
the employers or their customers. 

Trial trips and repairs to ships. 

Urgency and emergency. 


5, Ratinc oF SKILLED WoRKMEN. 


Employers have the right to employ workmen at rates of 
wages mutually satisfactory to the employer and the work- 
man, or workmen, concerned. 

In fixing the rates of skilled workmen, the employer shall 
have regard to the rates prevailing in the district for fully 
trained and skilled men. 

Unions, while disclaiming any right to interfere with the 
wages of workmen other than their own members, have the 
right in their collective capacity to arrange the rate of wages 
at which their members may accept work. 

Genera! alterations in the rates of wages in any district 





shall be negotiated between the employers’ local association 
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and the local representatives of the trade union or unions 
concerned, 
6. APPRENTICES. 


There shall be no recognised proportion of apprentices to | 
journeymen, but it shall be open to the unions to bring 
forward for discussion the proportion of apprentices generally | 
employed in the whole federated area. 

An apprentice shall be afforded facilities for acquiring a 
practical knowledge of the branch of trade he adopts, and | 
shall be encouraged to obtain a theoretical knowledge thereof | 
as far as circumstances permit. 


7. SELECTION, TRAINING, AND EMPLOYMENT OF OPERATIVES | 
AND MANNING OF MacuineE TOOLs. 


Employers have the right to select, train, and employ those 
whom they consider best adapted to the various operations 
carried on in their workshops, and to pay them according to | 
their ability as workmen. 

Employers, in view of the necessity of obtaining the most | 
economical production, whether by skilled or unskilled work- | 
men, have full discretion to appoint the men they consider 
suitable to work all their machine tools, and to determine | 
the conditions under which they shall be worked. 

The Federation recommend their members that, when 
they are carrying out changes in their workshops which will 
result in displacement of labour, consideration should be 
given to the case of the workmen who may be displaced, with | 
a view, if possible, of retaining their services on the work 
affected, or finding other employment for them. 


8. Provisions FoR AvoIpDING DISPUTES. 


With a view to avoid disputes, deputations of workmen | 
shall be received by their employers, by appointment, for | 
mutual discussion of any question in the settlement of | 
which both parties are directly concerned; or it shall be 
competent for an official of the trade union to approach the | 
local secretary of the Employers’ Association with regard to 
any such question ; or it shall be competent for either party | 
to bring the question before a local conference to be held 
between the local association of employers and the local 
representatives of the trade unions. 

In the event of either party desiring to raise any question, 
a local conference for this purpose may be arranged by 
application to the secretary of the Employers’ Association, 
or of the trade union concerned, as the case may be. 

Local conferences shall be held within twelve working days 
from the receipt of the application by the secretary of the 
Employers’ Association, or of the trade union or trade unions 
concerned. 

Failing settlement at a local conference of any question 
brought before it, it shall be competent for either party to 
refer-the matter to the Executive Board of the Federation, | 
and the central authority of the trade union or trade unions | 
concerned, | 

Central conferences shall be held at the earliest date which | 
can be conveniently arranged by the secretaries of the 
Federation, and of the trade union or trade unions concerned 

There shall be no stoppage of work, either of a partial or of 
a general character, but work shall proceed under the current 
conditions until the procedure provided for above has been 
carried through. 


9. ConsTITUTION OF CONFERENCES. 


An organising delegate of the Amalgamated Society of 
Engineers shall be recognised as a local official entitled to 
take part in any local conference, but only in his own 
division. In case of sickness, his place shall be taken by a 
substitute appointed by the Executive Council. 

Any member of the Executive Council or the general 
secretary of the Amalgamated Society of Engineers, may | 
attend local conferences, provided that the member of the | 
Executive Council shall attend only such conferences as are 
held within the division represented by him. 

A member of the Executive Council, or the general | 
secretary of the Steam Engine Makers’ Society, and of the 
United Machine Workers’ Association respectively, may | 
attend any local conference in which the societies or either of 
them are directly concerned. | 

Central conferences shall be composed of members of the 
Executive Board of the Federation, and members of the | 
central authority of the trade union or trade unions 
concerned, 

An employer who refuses to employ trade unionists will 
not be eligible to sit in conferences. 
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| Steel tonnage, and 0°25 per cent. of wood tonnage. 


| material has practically ceased. 


| or are intended to be classed by Lloyd’s Register. 
turbine steamers, each of about 13,450 tons, are being built 


| the new shaft. 
| furious sea, 


THE PROGRESS OF SHIPBUILDING. 


Some interesting facts regarding Lloyd’s Register of 
Shipping was submitted to the Greenock Chamber of Com- 


merce by Mr. Dugald McDougadl, shipowner, at its last meet- | 
ing. Speaking on the twenty-fifth anniversary of his appoint- | 


ment to Lloyd’s Committee, and presenting a concise historical 


| review of the quarter of a century, Mr. McDougall stated 
| that in June, 1883, the number of vessels and tonnage hold- 


ing the classification of Lloyd’s Register was 7849 vessels of 


7,000,000 tons, while at the end of June of last year the | 
| vessels had increased to 10,065 of 19,000,000 tons. 
| the total tonnage classed in the first period, steam ton- 


Of 


| Mage represented 62 per cent. and sailing tonnage 38 | 
| per cent. 
| classed amounted to 85% per cent. and the wood to 14} per | 
Similar figures for 1906 are 88°8 per cent. of steam and 


In that year the iron and steel tonnage 


11-2 per cent. of sailing tonnage, 99? per cent. of iron and 
While 
in 1883 the percentage of the steam tonnage built in the 
United Kingdom amounted to 86}° per cent., in 1906 it 
amounted to 99 per cent. ; similarly, in 1883, whilst 154 per 
cent. of the tonnage built was of steel, in 1906 the percent- 
age was 99°9. In 1883 the bulk of the tonnage built—over 
834 per cent.—was of iron; at present the use of this 
As illustrative of the stand- 
ing of the Society with foreign shipowners, he stated that 
nearly 394 per cent. of all foreign and colonial steel and iron 
tonnage is now classed by Lloyd’s Register. During 1883, 
848 new vessels of 1,116,555 tons were classed with Lloyd’s 
Register. Similar figures for 1906 are 732 vessels of 1,498,862 
tons. The tonnage under construction to class with Lloyd’s 
Register at the end of 1883 was 555 vessels of 702,760 tons. 
At the end of 1906 there were 430 vessels of 1,011,021 tons. 
In 1883 the Society’s surveying staff consisted of 167 officers, 


made up of 102 exclusive surveyors and 65 non-exclusive. | 


At the present time the total number of surveyors employed 
is 302, of which number 225 are exclusively servants of the 
Society. During 1906 seven turbine steamers of 19,090 tons 
were classed by the Society, and of such steamers already 
launched or under construction by United Kingdom ship- 
builders, twenty-six, of 146,774 tons, have either been —_ 

wo 


to the Society’s classification in Japan. The number of 


| vessels to which freeboards were assigned by the Society 


under the Merchant Shipping Act, 1894, up to December 31st, 
1906, was 13,825. The number to which freeboards were 
assigned during 1906 was 420. These figures refer to original 
assignments, and are quite independent of the very large 
number of re-assignments under the amended tables. 








REPAIRING A BROKEN SHAFT AT SEA. 


AN interesting and most creditable case of repair to shaft- | 


ing, effected at sea under very adverse circumstances as to 
weather, and to absence of working facilities, is that con- 


nected with the screw steamer Hestia, of the Donaldson Line, | 
| which about the middle of January broke her thrust shaft | 
| while on a voyage from Glasgow to Newport News. 


The 
vessel, which is 365ft. in length, and of 3790 tons gross, built 
at Sunderland in 1890, was some two days out when the 
breakage took place. A severe gale was raging at the time, 
and during five days thereafter she drifted some 256 miles. 


In the February Report of the Marine Engineers’ Associa- | 


tion, Limited, brief and modestly stated particulars of the 
breakage, and how it was repaired, so that the vessel was 


| safely navigated under her own steam to Glasgow, are supplied 


by the chief engineer of the vessel, Mr. Angus A. Urquhart. 
From the particulars given, supplemented by a few facts 
supplied by Mr. D. W. Bavaird, the secretary of the Glasgow 


| branch of the Association, the following account has been 


prepared by our Clyde representative. The two illustrations 


| herewith are from photographs also kindly furnished by 


Mr. Bavaird. 
The Hestia’s thrust shaft was 21ft. long, 134in. diameter 


| in the body, with collars 224in. diameter, and 3%in. thick. 


The shaft was completely broken, and the place and the 
character as well as the cause of the fracture may be 
gathered from the second of our two illustrations, which is 
from a photograph of the broken shaft taken while the parts 
were lying in the works of the firm who supplied and fitted 

The breakage occurred Be there was a 
When the chief engineer had determined to 
effect a repair, even in the adverse circumstances, he availed 


_ himself of the assistance of the mates of the ship to try and 


INE ~ 


stop the tail shafting and propeller from revolving with the 
vicious lashing of the sea. When all seemed secure enough 
| by means of the wire rope lashings they adopted to 
| effect this, these were torn asunder as if they had been 
spun yarn. The chief engineer then got the ship’s car. 
penter to fill up the spare excentric strap with wood, 
and cut a circle to fit a coupling which he fitted as a 
brake. In some ships, it may be parenthetically remarked, 
there is a brake fitted to an after coupling for this purpose. 
This device proved effective, and the repair was proceeded 
with and completed, and the ship was ready to resume her 
own propulsion before tugs sent out to assist made their 
appearance. The whole repair was managed in forty-eight 
| hours time. Three holes, 1gin. diameter, were drilled through 
adjoining collars, and recesses were cut in one of the collars 
for receiving the heads of the bolts, so as to clear the thrust 
web. After fitting the three ljin. bolts through collars, 
three keys were also fitted on the edges of the collars, as 
shown in one of our illustrations. Two of these were l4in, 
long by 5in. by 1gin., and one—made from the shank of a 
3}in. spanner—was l4in. by gin. thick. Drilling the holes 
and cutting one of the key seats was accomplished under very 
trying circumstances, and absorbed a good deal of the forty- 
eight hours taken by the whole work. The vessel, it has been 
stated, drifted a distance of 256 miles in five days, and when 
she dropped anchor outside Loop Head, Ireland, the repairs 
were then completed. Thence the vessel steamed to Greenock, 
en route for Glasgow, a distance of 367 miles, which she 
accomplished in 47 hours 20 minutes. Although she was 
accompanied by two tugs, the vessel was self-propelled all the 
way. Proceeding up the Clyde, the engines were operated to 
send the vessel ahead and astern even more than usual, and 
this, together with the movements in docking, certainly 
afforded striking testimony to the efficacy of the repairs to 
the shaft. 

Attention may again be called to the illustration showing 
the fractured shaft after removal from the ship, and while lying 
in the engine shop, with the binding parts taken a part. The 
interior of the shaft was anything but a homogeneous mass, 
as may be gathered from closely inspecting the appearance of 
the portion of the interior, which fell away immediately the 
binding bolts and keys were removed. The washer, plainly 
seen embedded in the fracture, is indicative of the scrappy 
character of the heart of the forging. It is remarkable, 


| indeed, that the shaft ran so long as it did—about sixteen 


years. After receiving a new low-pressure cylinder and new 
thrust shaft, the Hestia is now at sea again. The under- 
writers, it is understood, have made some recognition of the 
skilful way in which this repair was aceomplished under most 
trying circumstances, and the vessel brought safely into port 
under her own steam. 








LEGAL INTELLIGENCE. 

HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
March 7th, 8th, 11th, 12th, 13th; April 17th, 18th, 19th, 27th. 
THERMIT, LIMITED, v. WELDITE, LIMITED. 

THIS was an action by Thermit, Limited, against a company 


| incorporated as Weldite, Limited, claiming an injunction and 


| damages for the infringement by the defendants of the patents 
| Nos. 16,685 of 1896, 18,328 of 1899, 10,859 of 1901, 24,439 of 1902, 
which protect the well-known alumino-thermic welding process. 

It was stated at the trial that this action was commenced 
| before the defendants had begun commercially working, in response 
to a challenge from the defendants to the plaintiffs to bring an 
| action and so get the matter determined. 
| Mr. Justice Warrington, in a considered judgment given on 
| April 27th, said that on reading the specification of the plaintiffs 
| patent, No. 16,685 of 1896, relating to the alumino-thermal process, 
| he was of opinion that there was ample subject matter, and that 
| the defence of want of subject matter therefore failed. The 
| defence of prior user also failed, as did that founded on the sugges- 
| tion that the scope of the claims was too wide. As to infringe- 
| ment, his Lordship was of opinion that tke true result of the 
| evidence on this point was that the changes made in the provess 
| by the defendants were mere colourable variations, and that the 
| process continued to be substantially that described by the plaintiffs’ 
| patent. 
le to the later inventions—patents No. 10,859 of 1901 and 
| 24,489 of 1902—for the use of the heated metal obtained by the 
| first patent, there was no question that the defendants had 
| infringed, and as a result of the whole case the plaintiffs were 
entitled to an injunction as to all the patents sued upon, with 

costs, except in regard to No. 18,328 of 1899, which was not 
alleged at the trial to have been infringed, but which had been 
sued upon. As to any costs relating to this patent, there would 
be a set-off, and the plaintiffs would have an inquiry as to 
damages. 
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RAILWAY MATTERS. 


\ spectaL eredit of about £18,750 has been granted, it 
-. «aid, for widening the gauge of the Central Railway of Brazil 
het ween Gagé and kilometre 501 on the Ouro Preto branch. 


Tur British Vice-Consul at Nicolaieff reports that the 
Kherson-Nicolajeff railway is not yet completed, and that it will 
probably not be open to traffic befora the autumn of this year. 


WorkING men can travel five and a-half miles for a 
renny on the Wurtemberg railways. On the Great Eastern Rail- 
. in Kagland they can travel about double the distance for the 
same price. 

AccorbiInG to Professor Young a train running from 
the earth to the sun, at 40 miles an hour, would take about 
265 years for the trip, and the fare would be a quarter of a million 
sterling third-class single. 

Tux Bulletin Commercial has received from the 
Belgian Legation in Tokio particulars of a scheme to construct 
across Tokio an underground railway. The distance is about 
12 miles, and the cost is estimated as low as £125,000 a mile. 


Tue Interstate Commerce Commission in a report 
issued in September stated that there were 143,615-8 miles of 
railroad, andof these 48,743-2 miles was operated under some form 
of block signal. Of this amount 41.916-3 miles was covered by 
manual signals and 6826-9 by automatic signals. 


AccorpiInG to the Review of the River Plate, Buenos 
Ayres, the Argentine Government have decided to call for tenders 
for the construction of a railway line from Cordoba to Rio IV., 
which will have a length, approximately, of 212 kiloms. The cost 
is estimated at 35,000 dols. gold per kilometre, or a total of 
7,420,000 dols.—£1,484,000. 


His Majesty’s Consul at Wurtemberg reports that on 
May Ist, 1907, the Government propose to introduce an entirely 
new scale of passenger fares at a considerably reduced cost per 
mile, but abolishing return tickets and circular tickets. The effect 
of the new tariff will be to cheapen single journeys considerably 
and slightly to increase the cost of returns. 


Indian Engineering states that it is understood that 
chain grates, driven by a motor, in connection with a water-tubs 
boiler, are not a success in India; at least, that is, it is stated, 
believed to be the experience of the Lucknow Workshops, Oudh, 
and Rohilkund State Railway, and the failure is attributed to their 
unsuitability for Indian coal, with its heavy percentage of ash. 





THE passenger service between Stranraer and Drum- 
more by motor omnibuses commenced on the Ist inst. The route 
covers e. distance of 17 miles. The vehicles are handsomely 
equipped, and are each capable of accommodating thirty persons. 
They will make two double journeys daily, Stranraer railway 
station being the starting-place, and there will be an additional 
run during July and August, 


Ir was announced at Derby on the 27th ult. that drivers 
and firemen of the Midland Railway will in future be granted a 
holiday with pay, in recognition of satisfactory personal service, the 
extent of the holiday varying according to the grade and services 
of the indivicual. The scheme is to be put in operation with 
passenger drivers and firemen first, and to be extended to other 
stations and grades as may be advisable. 


WE are informed that the Board of Trade have recently 
confirmed the undermentioned Orders made by the Light Railway 
Commissioners :—(1) Brackenhill Light Railway (Extension of 
Time) Order, 1907, amending the Brackenhill Light Railway 
Orders of 1901 and of 1904. (2) Leicester and District Light 
Railways (Extension of Time) Order, 1907, amending the Leicester 
and District Light Railways Order, 1904. 


In an interesting article on railway stations in curious 
places, the Railway Times states that ‘‘ probably the last place in 
which one would expect to find a railway station would be in a 
cemetery. And yet at Brookwood, near Woking, a single line runs 
from the London and South-Western Railway into the cemetery 
itselt. Here, as is known, is the crematorium of the London 
Necropolis Company, and the station in question is in connection 
therewith. It is provided with platform and waiting-room, and 
close by is the church in which the funeral services are held.” 


In an article on the “ Treatment of Railroad Ties " in the 
Engineering Record, the author states that chestout ties untreated 
resist decay, and were it not for the fact that they cut badly under 
the rails they would give as long service as untreated white oak, 
and even with the use of tie plates, chestnut ties are usually re- 
moved froin other causes than decay. As the several methods of 
treatment are for the purpose of preventing decay, and decay is 
not the defect that limits the life of the chestnut tie, it is 
generally conceded that it is not profitable to treat chestnut ties 
under present conditions, 


His Masesty’s Consul at Rome reports that the pretty 
small towns and villages near Rome are now served by a regular 
electric tramway service. The country is being gradually opened 
up, and symptoms of activity are everywhere discernible. The 
two railway stations in Rome known as Termini and Trastevere 
are to be shortly connected by means of a direct line, and the 
workshops, as well as the stores connected with the railway 
service, will be transferred to the Trastevere station, thus relieving 
the present congested Termini station. The cost of the under- 
taking it estimated at £250,000. 


CoMMENTING on the report of the Arbroath Railway 
accident, the Railway Times states :—‘‘ Unfortunately, there is 
much evidence in this report, and in many previous reports in 
recent years, of slackness among railway men, which is doing 
much to destroy the efficiency of all other safeguards against 
accident. To some extent the fact is due probably to the inter- 
ference of labour unions, and even of parliamentary represen- 
tatives of labour, which is unfavourably influencing discipline in 
the railway service. It cannot be denied, at any rate, that neglect 
of duty and failure to observe rules and regulations are much 
more common than they used to be.” 


In a short editorial comment on copper stealing, the 
Ntreet Railway Journal remarks that several cars of an elevated 
system have been recently robbed of brass fixtures, and the wood- 
work was badly marred by the thieves in tearing out the brass 
parts. Numerous companies have been subjected to similar thefts, 
and there are very few that have not had bonds stolen, although 
many may not keep close enough track of their bonds to know it. 
In the past the railroad companies have not been very successful 
in apprehending thieves, partly, no doubt, owing to the lack of 
knowledge of the characteristics of the thieves, when they are most 
likely to act and where thoy get rid of the stolen property. 


‘Tux section of the Conakry-Niger Railway from 
Kindia to Soughéta, which was recently opened to traftic, has now 
about 138 miles of open line. It is expected that the 48% miles 
which remain to complete the second section will be finished in the 
course of this year. The terminus will then be at the Col de 


NOTES AND MEMORANDA. 


AccorDING to Power, at Columbus, Ohio, where the 
water is excessively hard, a water-softening plant with a capacity 
of 30,000,000 gallons per day is being constructed. 


A NEW 72in. plate mill at the Homestead works of the 





Carnegie Steel Company has been put in operation. The mill, it 
is said, will have a capacity of 60,000 tons annually. 
AccorpInG to a United States Consular report, 


thorianite, one of the rarer minerals, has been discovered in a 
river bed of Ceylon. Quantities of the mineral have been mined, 
and have sold at about £1700 per ton. 


A F rence statistician estimates that about 550,000 
motor cars have been manufactured in the nine years since the 
experiments of self-propelled road vehicles first succeeded, and 
these machines sold for more than £200,000,000. 


AccorpinG to the Ironmonger, Mr. E. L. Rinmann, of 
the University of Upsala, claims to have discovered a new process 
for the electrical extraction of aluminium from blue clay, by which 
the cost of production is reduced to about one-quarter of the 
present rate. 


Tue Leyland liner Darien, which ran ashore off Barran- 
quilla, Colombia, has been refloated. According to the Newcastle 
Daily Chronicle, the beach under her moved at the rate of a mile 
a week, and the vessel, though anchored, moved a considerable 
distance from where she originally stranded. 


Ir is said to be extremely important to the proper setting 
of concrete, if the best results are to be obtained, that it be protected 
while the process is going on from the wind and sun, especially in 
dry, warm weather. The dry air will rob the sharp corners, and 
even the faces, of their moisture, and a later wetting will not repair 
the damage. 


AccorDiInG to a Reuter telegram, experiments were 
recently made with the explosion of fixed torpedoes at a distance 
by means of Hertzian waves. The apparatus employed is the 
invention of Sefior Balsera, a telegraph official. The results of the 
trials are declared to have been satisfactory. The inventor has 
asked for facilities to study the application of his system to the 
working of torpedoes. 


In Ohio during 1906 there was one life lost for every 
214,279 tons of coal mined, whereas in 1905 it was 226,628 tons, 
showing, states the Kngineering and Mining Journal, the increased 
danger to which the miner of the present day is subjected, and 
the necessity for new mining legislation in order properly to pro- 
tect those who work underground. There was one life lost for 
every 366 persons employed. 


Tur method upon which all cooling towers work is to 
divide the water up so that it presents a maximum amount of 
surface to the air. All cooling towers work on the counter- 
current principle. The water is fitted 25ft. to 30ft. up the tower, 
and then allowed to fall over specially designed splash bars, 
whilst the air enters the tower at the bottom and ascends 
through the falling drops of water. 


TuE value of the minerals won in New South Wales 
during 1906 was £7,912,716, there being the large increase of 
£1,015,635 over the value for 1905. To the total gold contributed 
£1.078,866, which was lower than in 1905; silver and silver-lead, 
£2,862,973, the largest value since 1893 ; coal, £2,337,227 ; and 
copper, £789,527, both the largest on record. The largest increases 
during the year were shown in silver-lead, coal, and copper. 


HARDENING an ordinary drill in sulphuric acid, states 
the English Mechanic, makes an edge that will cut tempered steel 
or facilitate cutting hard rock. The acid should be poured into a 
flat-bottomed vessel to a depth of about tin. The pcint of the 
drill is heated to a dull cherry red, and dipped in the acid to that 
depth. This makes the point extremely hard, while the remainder 
remains soft. If the point breaks, re-harden, but with a little less 
acid in the vessel. 


Ir is said that a high polish may be obtained 
after nickle plating on small steel articles, such as screws, 
by tumbling ‘them with leather and dry rouge. The articles 
are placed in a tumbling-barrel with leather scraps. Some 
dry rouge is put into the barrel along with the screws and leather 
and the whole tumbled forsome time. The rouge coats the surface 
of the leather, and causes it to act like a polishing wheel. Canvas 
scraps may be used in place of leather. 


AccorpDING to a contemporary, Plante type of plates 
generally scale more than the Faure type, which flake and 
blister more than scale, and in both cases the scales or 
flakes should be removed by a piece of clean, new wood 
stick or sticks of ebonite. If the scaling be due to the high 
rates adopted for either charge or discharge,or possibly both, 
then, for the sake of the cells, the rates should be lowered, for, in 
nine cases out of ten, the cells are overstrained. 


Oi, states Power, is not a fuel that is, so to speak, 
indigenous to this country. Yet if all our bituminous coal were 
properly utilised by the extraction of the by-products, it is re 
sible that there would be a large available supply of tar, which is 
an excellent liquid fuel. Oil fuel needs no manual labour, and 
men tired out with firing coal many hours on stretch can be re- 
placed by er liquid fuel. It is not surprising, 
therefore, that the Admiralty are having built at Chatham three 
500-ton oil fuel lighters for service at Sheerness, pending the erec- 
tion of four 5000-ton steel oil tanks for the Medway. 


Ir was recently stated, in a discussion on “ Electric 
Motors versvs Steam Locomotives,” that the output of a single- 
phase motor, particularly its tractive power in the larger sizes, 
may be limited by the permissible commutation, and as com- 
mutation is improved with reduced frequency, the suggestion of 
fifteen cycles instead of twenty-five cycles is worthy of serious 
consideration. The- field of application for the single-phase 
motor, particularly in the larger sizes which are required for 
locomotives and heavy railroad operation, will unquestionably be 
greater if the motors are operated at a lower frequency than 
twenty-five cycles. 


In a paper read before the Society of Arts by Mr. 
Herbert Wright on ‘‘ Rubber Cultivation,” the author said that 
Ceylon alone had already planted land sufficient to supply London 
with about 7000 tons of rubber per year in place of the 70 tons she 
sent in 1905. Land was being applied for and purchased at very 
high prices, and very soon a prominent and permanent position 
would be established. When one considered what had recently 
happened in Ceylon, the Federated Malay States, and India, it 
was obvious that the export in a few years would be as suddenly 
increased as had the planted acreage in these places, and for this 
we must be prepared. 

SULPHUR as a wood preservative has been widely tried 
in Germany. The sulphur is applied in liquid form, and hardening, 
completely fills the cellular spaces of the wood. Although the 
sulphur oxidises readily when subjected to a very high temperature, 





Kumi, which is not only almost exactly half way to Kurussa, but | 
is also the culminating point of the whole line, having an elevation | 
cf some 2833ft. above sea level. At this point will be constructed 
the half-way workshops and also an hotel for passengers, who will | 
have to pass the night there, as trains only run during the day- 
time. £1.200,000 will be provided for the complétion of the rail- 


i A from Kumi to Kurussa, which will probably be reached in 


it is claimed that ata moderate temperature it resists the action of 
water and also of acids, ahd when cold it resists the effects of 
aikaline solutions. Sulphur melts at 115 deg. Fah.; hence, says 
the Scientefic American, it is doubtful if it would be much of a pre- 
servative in outside construction, where the summer temperature 
approaches this figure, in the sun. Numerous experiments have 


MISCELLANEA. 


THE matter of developing the Philippine coalfields is, 
it — being seriously taken in hand by the Bureau of Science 
in Manila. 


AccorDING to a contemporary, the shifting sands of 
the Solway have caused a remarkable deviation in the course of 
the main channel of the Firth. 


Ir is reported that the scarcity of coal has now become 
so serious, owing to the shortage of wagons, that the railways in 
Bengal are feeling the pinch. 


TuE Jiji Shimpo states that, according to the Govern- 
ment’s present plans, the efficiency of the Japanese navy in 1915 
wili be double what it was before the Russo-Japanese war. 


Ir is reported that the Waterworks Committee of the 
Leeds City Council have decided to advertise for tenders for the 
construction of the new Leighton reservoir. The expenditure is 
estimated at £450,000. 


A TIN mine in the extreme north of the province of 
Kwangsi, China, is operated on a small scale, its product being 
exported through the port of Wuchow. Another tin mine is to be 
opened in the prefecture of Wuchow. 


Tue Japanese legation has, states the Brazilian Review, 
sent word to the Brazilian Minister of Foreign Affairs that there 
will shortly arrive in Rio de Janeiro a large liner, belonging to a 
Japanese shipping company, which is fitted up as a floating exhibi- 
tion of Japanese products, 


Tue Australian Mining Standard states that a com- 
pany has been formed in Melbourne with a capital of £500,000 to 
erect extensive works for the production of iron and steel in the 
Commonwealth. The site of operations is said to be near Irondale, 
on the Mudgee iine, New South Wales. 


Tue Union-Castle liner Armadale Castle, which recently 
arrived at Southampton, brought, it is said, one of the largest 
shipments of gold ever despatched from South Africa to this 
country. Its value was over one million pounds. The specie was 
transferred to a train in waiting for conveyance to London. 


CONSIDERABLE discussion has been taking place in 
Harrogate on the subject of a central standing-place for the 
Chelmsford steam omnibuses which were purchased from Torquay, 
whilst some of the tradesmen, it is said, have gone as far as to 
petition for the motor omnibuses to be brought near to their 
shops. 


New sewage purification works, built at a cost of £4000, 
were opened on the 20th of last month at Newmilns. The works 
were designed and carried out by Mr. James Murray, of Paisley. 
Until now the whole of the burgh sewage has been led into 
the river Irvine, which, as a result, had become very much 
contaminated, 


TuE Scientific American states that probably the first 
iron railroad bridge was built on the Philadelphia and Reading 
Railroad at Manayunk by Richard B. Osborne, chief engineer, in 
1845. It was a double-track through bridge, of 34ft. clear span, 
of the Howe truss type, with cast iron chord and web braces, the 
bottom chord and vertical web members being of wrought iron. 
This bridge was followed by several others of the same type. 


AccorpinG to the report of the Aden Chamber of 
Commerce for 1906, it is proposed to extend the dredging of the 
inner harbour in order to provide a channel of 600ft., and an inner 
harbour of over a mile in length and 1320ft. broad, all to be 30ft. 
deep at low water ordinary spring tides. The scheme was sub- 
mitted to and approved by the Chamber in July, 1906, and is in 
the hands of the Government of Bombay for sanction. The work 
‘hould be completed iti three years. 


AccorpinG to the American Machinist, the American 
Consul at Nankin utters a caution to his fellow-countrymen, who 
spend lavishly on illustrated catalogues, on thick paper, hand- 
somely bound, which appear to be highly prized by the Chinese at 
Nankin, where the supply is at times unequal to the demand. As 
the English language is not yet a general accomplishment among 
the citizens, the Consul made inquiries, and discovered that the 
leaves of the catalogues were being used as inside soles for shoes. 


Tue Macdonald engineering building of the McGill Uni- 
versity, the gift of Sir William Macdonald, was completely 
destroyed by fire at the beginning of last month. The loss is 
laced at £150,000, but the building was only insured for £85,000. 
he building was five storeys high, with a large glass gallery on 
the upper storey. The fire orignated on the third floor at about 
the centre of the building, from unknown causes. The building 
was opened in 1893, and contained much expensive machinery, 
instruments, and models, including the famous Realeaux collection 
of kinematic models, said to be the finest in America. 


THE fishermen round the Scottish coasts are beginning 
to interest Themselves in the internal combustion engine as a 
means of helping them to compete with the steam drifter. Several 
motor-propelled boats, states the Motor World, are now to be 
found on the east coast, the latest to be put into service being an 
Eyemouth boat, fitted with a three-cylinder paraffin motor, con- 
structed by Messrs. M’Bain Brothers, of Alnwick. This vessel was 
driven round from Eyemouth to Anstruther the other day at a 
speed of fully eight knots. The fishermen of: Anstruther are 
delighted with the boat, which can be run at a cost of 2d. per 
hour. 


Tue trans-Saharan telegraph, to join up the Algerian 
and West African systems, has been jointly studied by the 
administrations of those two colonies, and a definite scheme has 
been drawn up. This telegraph will strike the river Niger at 
Burrem, which is not at present connected with the West African 
system. A new line is therefore to be constructed from Timbuktu 
to Burrem, and thence to Niamey and Zinder, so as not only to be 
in a position to utilise the trans-Saharan line when it is made, but 
immediately to place the Zinder-Lake Chad region in telegraphic 
communication. The line will have a total length of 1075 miles, 
and is estimated to cost £80,000. 


AccorpiInG to the Sydney Mail, special attention 
is being given by the Department of Works of New South Wales 
to expediting the Barren Jack scheme of damming the waters of 
the Murrumbidgee, so as to render practicable the irrigation of a 
vast tract of western country. Adam is tobe built to a height of 
200ft., at a cost of £810,000; a main canal, 152 miles in length, 
will cost £340,904 ; and main distributory and lateral channelling 
will bring up the cost to about a million and a-half. The total area 
of land which can be irrigated by the water to be impounded is 
calculated at 1,350,000 acres. The area of the water to be 
impounded is 1000 square miles, the dam impounding nearly as 
much water as does the Assouan dam. 


Peruaps, states the Society of Arts Journal, in no 
country has there been a more remarkable development of the 
automobile industry than in Italy. In 1903 there was only one 
firm of automobile manufacturers, and its capital was only 
£120,000. In 1904 seven more firms entered the lists. In 1905 the 
total number had risen to fifty-one, and the capital now employed 
in the industry amounts to an enormous sum. Italian motors, 
both on land a d water, have proved themselves admirably adapted 
both for speed and endurance. The principle hitherto adapted 
only for sport and light vehicles is extending to cormmercial uses 





appeared to demonstrate that poplar best receives this treatment, 
and oak and pine not so well. 


with great rapidity, and agriculturists have not been behindhand 
in adopting it to the purposes of their industry, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

sa” We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 

W. G.—We understand that Messrs. John Pickles and Son, of Hebden 
Bridge, make the types of machinery you require. 

T. J. H.—The first date is a misprint for 28th, and the other two are 
perfectly correct. The accident occurred at about 3.80 on December 
z8th, 19u6. 

F. J. P. (Norwood).—You will find all you want to know in the 
‘Directory of Railway Officials,” which is, no doubt, taken at your 
public library ; if not you can see it by calling here, or at the Patent- 
office Library, Chancery-laue. 


C. L.—It is too young to think of differentiation at fourteen. The boy’s 
general education must continue a bit longer. We cannot do better 
than advise you to follow the recommendations of the special com- 


mittee of the Institution of Civil Engineers, which will be found in full 
in our issue of April 27th, 1906. 


INQUIRIES. 
BELLOWS NAILS. 
Sin,—Will any of your readers oblige me with the name aud adidzem of 
makers of boss head and galvanised bellows nails? y 3 
Wellington, 21st March. 





FUEL ECONOMISERS. 
Sir,—Can any of your readers give me the names and addresses of 
firms which manufacture fuel economisers in Germany and France? 
April 30th. A. C. 





SUBSCRIPTIONS. 


Tux ENorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
Crorn Reavino Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tax Encineer weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk EncGInkER, and 
accompanied by letter of advice to the Publisher. 


Tain Parer Cortes. Trick Parer — 


Half-yearly .. £0 188. Od. | Fei yearly 8d. 
Yearly .. £1 16s. Od. early .. we rs Os. 6d. 
(The difference to cover extra postage). 
ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.’’ 
Telephone—No. 13352 Central. 











PUBLISHER'S NOTICE. 


«” Jf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the ” Publisher, with the name of t the 
Agent through whom the Paper is obtained. Such inconvenience, 
thie agen” can be remedied by obtaining the paper direct trom 
this office, 
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MEETINGS NEXT WEEK. 





Society or Arts.—Wednesday, May 8th, at 8 p.m., at John-street, 
Adelphi, London, W.C.: Ordinary meeting. ‘The Production of Coke 
and its Application in Domestic Fires,” by Paul Schlicht. 

Roya. INSTITUTION OF GREAT Britain.—Friday, May 10th, at 9 p.m., at 
Albemarle-street, Piccadilly, W. Discourse, ‘‘ Recent Excavations on 
the Forum Romanum, and the Forum Ulpium,” by Signor C. G. B. ni. 

Tax Junior InstiToTION oF ENGINEERS. — Wednesday, May 8th. at 
8 p.m., at the Westminster Palace Hotel. Paper, **The Theory of the 
Steam Turbine,” by Mr. H. M. Martin, Wh.Sc., and Mr. R. H. tarsons, 
Assoc. M. Inst. C.E. 

PuysicaL Society or Lonpon.—Friday, May 10ch, at 8 p.m., at the 
Physics Laboratory of the Royal College of Science, Imperial Institute- 
road, South Kensington. Paper, ‘‘Stereoscopy with Long Base-liue. 
Illustrated on the Screen,” by Dr. T. C. Porter. 

Tue INstiTUTION OF AUTOMOBILE ENGINERRS.—Wednesday, May 8th, 
at 8p.m., at the Institution of Mechanical Engineers, Storey’s Gate, 
S.W. Paper, ‘‘The Effect of Size on the Thermal Efficiency of Motors,” 
by Professor H. L. Callendar, M.A., LL.D., F.R 8. 

Society or ENGIngERS.— Monday, May 6th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘Waterworks Constructions in America,” by Mr. Ernest Romney 
Matthews, Assoc. M. Inst. C.E., F.R.S.E., Borough Engineer of Brid- 
lington. 

Tue InstiruTIon oF ELecrricaL Enoingers. — Thursday, May 9th, 
atS p.m., at the Society of Arts, John-street, Adelphi, W.C. Ordinary 
general meeting. If the discussion on Mr. Wade's paper is concluded 
at the meeting of May 2nd, the following paper will be read and dis- 
cussed: ‘‘Telephonic Transmission Measurements,” by B. 8. Cohen, 
Assoc. Mem., and G. M. Shepherd. 
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The Federation and the Unions. 


“THE representatives of the Engineerjng Em- 
ployers’ Federation on the one hand, and of the 
Engineering Trade Union on the other, being met 
in joint conference, and being convinced that the 
interests of each will be best served, and the rights 
of each best maintained by a mutual agreement, 
hereby decide to adopt measures to avoid friction 
and stoppage of work.” It is with these sentences 
that the new agreement between the Employers’ 
Federation and the Amalgamated Society of Engi- 
neers, the Steam Engine Makers, and the United 
Machine Workers’ Association opens. It would be 
difficult to improve on them in any way. They 
define, as tersely as may be, the foundations of in- 
dustrial peace—the interests and rights of capital 
and labour—and they tell us that the means that 
will be exercised to support these rights have been 
reached after a joint conference and by a mutual 
agreement. This is entirely admirable. Since the 
great struggle ten years ago it has been recognised 
that discussion is a better mode of settling a dis- 
pute than fighting. Employers and employed have 
inet in frequent conference, and many a point that 
would before 1897 have meant the whipping out of 
blades, has been settled by a few strokes of the pen. 
That result has been brought about by the agreement 
of 1898—an agreement signed at the conclusion of 
the war in which the unions were forced to acknow- 
ledge defeat at the hands of united capital. That 
the agreement was unfair has never been seriously 
suggested ; but it is, perhaps, not unnatural that 
the unions, now re-established in their old position, 
should desire to see it re-drafted, whilst, on the 
other hand, the employers, with the knowledge they 
have gained in the last few years, and conscious of 
the strength they have acquired from co-operation, 
have no objection to offer to reasonable modifi- 
cations. 

On page 447 we give the terms of this great agree- 





ment. The first clause, it will be seen, expresses the 
general principle that labour and capital are to be 
allowed to conduct their businesses as they think 
fit; neither will attempt to interfere with the other. 
Here we get the keynote to many, if not all, 
the more specific conditions which follow. For 
example, employers are no longer to ask whether 
men belong to a union before engaging them; men 
are not to refuse work with a member of the 
Federation ; and the councils of the unions will 
“recommend all their members not to object 
to work with non-union workmen.” Again, i 

Clause 6 we find the right to specify the number of 
apprentices which may be employed, a right to 
which the unions have held for generations, 
surrendered. It is agreed that “there shall be no 
recognised proportion of apprentices to journey- 
men.” The masters may employ as many as they 
will, but they agree to discuss the question with 
the unions. More important still, the bone of 
many contentions is finally buried under the terms 
of the clause which deals with the selection, train- 
ing, and employment of operatives, and the manning 
of machine tools. The unions are no longer to 
specify who may and who may not work a machine. 
“ Employers,” the clause runs, “have the right to 
select, train, and employ those whom they consider 
best adapted to the various operations carried on in 
their workshops, and to pay them according to 
their ability as workmen,” and they have “full 
discretion to appoint the men they consider suitable 





to work all their machine tools, and to determine 
the conditions under which they shall be worked.” 
It would be impossible to overrate the importance 
of this clause, which gives to employers and to 
independent workmen the right for which they 
have so long contended. The unions’ power 
of saying “one man one machine,’ and “every 
man to his own trade,” has been fast dwindling. 
For years men have worked several machines, and 
for years masters have employed whom they would 
to operate their tools, but hitherto rather in defiance 
than with the sanction of the unions. Now, how- 
ever, that is to be changed, and it will be with the 
consent or approval of the three unions in question 
that the employers will act in the future. All the 
parties are to be heartily congratulated on the whole 
document, but on this clause with particular emphasis. 
Of the other clauses we shall not speak now— 
many, like that which specifies that the hours of 
overtime shall not exceed thirty-two in any four 
weeks, and thus gives far more flexibility than when 
it is agreed that only eight hours per week are 
allowed, deserve ‘special commendation—but we 
will ask those who read the terms of the agreement 
carefully to recognise two facts—first, that it is 
a compromise in which both sides give and take ; 
and, secondly, that it is only morally binding. 
We doubt if there is any clause in it that could 
be enforced in a court of law, but not for a moment 
do we suggest that it is likely to be any the less 
effective. Contracts of this kind are, we are glad to 
think, loyally observed by both sides, and it is one 
of the most valuable aspects of tr.des unions that 
they provide corporate bodies which can be dealt 
with in this way. The Employers’ Federation is 
in the same position. Until it came into existence 
there was no general representative body of the 
employers that could make an agreement with the 
unions. It was out of the evil of the great strike that 
this good arose, and it is to the credit of the sound 
common sense of Englishmen that they are able, in 
the comparatively few years that have elapsed, and 
in spite of the many causes of friction that have 
occurred in the meantime, to bury their differences 
for their mutual welfare. 

In conclusion, a few words of warning are 
necessary. The agreement has been provisionally 
signed by the representatives of both sides, but 
ratification by the constituents is necessary. 
This has not yet been obtained, and until it is the 
document is without greater value than a weather- 
cock; it shows us the way the wind is blowing whilst 
it is. powerless to change its direction. We trust 
and believe, however, that no hitch will occur, and 
we may hope that, in course of time, the admirable 
example set by the three unions concerned will be 
followed by many others. Such agreements as 
these between employers and employed are the 
strongest security we can have for industrial peace 
and national prosperity. 


Municipal Electrical Undertakings and Plant 
Depreciation. 


Quite apart from vexed questions of general 
principles in regard to municipal trading, is a 
matter of greater interest, both technical and 
commercial, appealing specifically to the engineer. 
This matter is that of plant depreciation and its 
relation to the annual balance-sheet. After all, the 








balance-sheet criterion is the only one appealing to 
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the shareholder or the ratepayer, and as to the com- 
position of the balance-sheet, much diverse opinion 
is manifested. The points to be settled regarding 
electrical undertakings bristle with thorny difficul- 
ties sufficient to excite the sympathy of the railway, 
or waterworks, or sewage engineer. For the former, 
on any of our trunk lines, depreciation is no serious 
matter. Repairs of track, renewal of rolling stock, 
and so forth, are items which bear a fairly constant 
relation to earnings, and are, therefore, met out of 
each year’s revenue. Embankments, _ bridges, 
tunnels, and cuttings are, in the United Kingdom 
at any rate, practically permanent constructions. 
For the waterworks engineer, reservoirs and mains 
are again of a permanent nature. It is true that 
boilers and pumps do wear out, but the life of 
these, barring accidents, preventable or unprevent- 
able, is well known, and the rate of depreciation 
can be computed with accuracy. Even the expendi- 
ture on a new sewerage system with sewage disposal 
works is of a more permanent character than at 
electricity works, for a well laid system of drainage 
costs little to maintain. All that vexes those 
responsible for work of this character is, in the 
first place, that of a growth of population neces- 
sitating, say, another main sewer, or a demand for 
higher standards of effluent purity, involving a 
modification or extension of plant at the outfall 
works. But with the electrical engineer respon- 
sible for a town lighting system a different state 
of affairs exists. Very little of the initial capital 
outlay goes on works of a permanent nature. 
Even buildings are not an item to be airily dis- 
missed. Many cases can be cited of old 
generating stations in the centre of the area of 
supply designed to contain boilers and generator 
sets, which have virtually become, or are on the 
high road to become, sub-stations supplied from a 
distant power-house. Such conversions are not in- 
expensive matters. Within the power-house we 
have seen during the last ten years large increases 
in the size of the engine sets, and we imagine that 
no marked flattening tendency can be claimed in a 
curve representing the mean rated capacity of, 
say, the fifty largest units in electricity supply 
works in operation at the end of each year. 
Comparing reciprocating sets in central stations 
with reciprocating sets on steamships, it is evident 
that the last word as to engine size has not 
been said. So also in the case of turbine sets. 
Omitting secondary batteries and switchboards for 
the moment, the cable problem is no simple one. 
Out of sight, under our pavements and streets, and 
out of the minds of all save the central station 
staff, lie cables exposed, as a leading authority has 
stated, to all kinds of unknown and often deleterious 
influences. These cables represent something like 
40 per cent. of the capital expenditure on such 
undertakings. No engineer would ascribe to them 
a permanence of character akin to that expended 
on, say, cast iron water mains or a brick sewer. 
The question, therefore, as to depreciation and its 
relation to electricity supply accounts, is of supreme 
importance to the engineering profession. 


Mr. Robert Hammond, in a paper read before the 
Institution of Electrical Engineers last week, dis- 
cussed the financial rather than the more technical 
aspects of this problem, reciting the recognised facts 
relative to the different positions of company- 
owned and municipally-owned undertakings, where 
dividends are paid after making provision agreed 
upon as adequate by the officials of the com- 
pany. In all such cases a certain amount of capital 
is written off for depreciation upon each item of 
plant, with, in some cases, further provision for 
emergencies or antiquation. The municipality has 
to pay interest upon its loans, together with a sink- 
ing fund payment spread over twenty-five years 
The vexed point when the finances of electrical 
undertakings are wrangled over by a supposedly 
intelligent electorate is as to whether further pay- 
ments to a renewal fund are necessary. Current 
practice differs. Some towns make a parade of 
payments in relief of rates very much in the same 
way that directors of some public companies are 
sufficiently ill.advised as to divide all profits up to 
the hilt. Other towns do employ special renewal 
funds, and in so doing show an intelligent anticipa- 
tion of the differing life expectation of parts of their 
plant. Thus, for instance, the Aberdeen Corpora- 
tion Lighting Undertaking, in addition to paying 
off loans aggregating nearly £27,000, has established 
an invested reserve fund of £14,000. Bristol, 
having repaid £96,139 of authorised loans, has a 
sum of £19,110 ‘carried to a reserve fund for 
its electric lighting, and Glasgow, having paid 
£105,993 to its sinking fund, has a small invested 
reserve fund of £13,104. Soalso Manchester, which 
has paid off £29,188 of loans, and charged £271,579 
to its sinking fund, has a “renewals account” of 
£74,589, and a reserve fund of £34,836. Mr. 
Hammond, in his paper, proceeded to describe as 


unsound the view that “not oniy should annual 
contributions to the sinking fund be made of such 
amounts as will be sutlicient to extinguish the in- 
debtedness at the end of the loan periods, but that 
further contributions should be made either from 
revenue or from the rate funds of such amounts 
as would provide a fund sufficient entirely to renew 
the machinery, apparatus, mains, &c., without in- 
curriog fresh indebtedness when the original 
‘outfit’ is worn out.” If it is not carried to ex- 
tremes, this proposition is, as we have recently 
shown, quite tenable. With the present system of 
repayment of loans based oa a computation of the 
equated life of the installation, some portions will 
require renewal at an early period, the cost of such 
renewals bulking very largely when compared with 
the sinking fund payments on the original loan. 
The present tendency of the Local Government 
Board is to divide up loans into periods of life. 
When this is universally done, Mr. Hammond 
foretells that all will be plain sailing. 

But is such plain sailing a certainty? We are 
inclined to think not. A compartmented system of 
loans under specified headings will be a great im- 
provement ; but it cannot obviate the risk of acci- 
dent or miscalculation. Traction stations are 
harder pressed than lighting stations, and the load 
factor is an important element. Neither can it 
obviate the risks of antiquation, concerning which 
the wisest are those who refrain from definite pro- 
phecy. We would suggest that, in addition to the 
use of compartmented loans under specific head- 
ings on all new undertakings, modifications of the 
present system of equated payments should be 
permissible, whereby these should be divided into 
variable period loans. In addition to repayment of 
such loans, before making large grants in relief of 
rates, local authorities should be required to set 
aside first a proportion of the receipts to a special 
contingency fund to cover accident or antiquation. 
When this is done, the finance of municipal elec- 
trical enterprises should satisfy their extremist 
critics. But in determining the repayment periods 
in regard to specific items much remains to be 
done. A permanent committee, either of the Insti- 
tution of Electrical Engineers or of the Municipal 
Electrical Association, would be well employed if, with 
the co-operation of the Local Government Board, it 
were able to issue an annual report setting out the 
life of different items of plant as ascertained from 
the actual experience of central station working 
during each successive year. 


Suburban Rolling Stock. 


THE railway companies with one voice deplore 
the falling off in suburban traffic which is the 
consequence of the keen competition of the tram- 
ways and motor omnibuses. This decrease in 
traffic is not confined to the metropolis. It is 
common to all great cities. The competition does 
not, however, appear to extend much beyond a 
radius of six or seven miles. Various schemes for 
meeting and dealing with it have been proposed, 
as, for example, a reduction in the price of season 
tickets, an acceleration in the speed of trains, and 
soon. The electrification of suburban lines will, 
it is hoped, do good. An obvious improvement will 
be the running of express trains from places outside 
the six-mile and inside the 20-mile radius. In 
speed the railways ought to be able easily to beat 
their competitors. 

An important factor in suburban traffic is the 
construction of the rolling stock. If steam is to do 
the hauling, then small coupled wheels and plenty 
of them, large cylinder capacity, and a maximum 
speed of 35 miles an hour attained in the shortest 
possible time should be provided. As for electrical 
rolling stock, we are very far indeed from having had 
the last word said. There is good reason to believe 
that the example set by the United States has been 
altogether mischievous. They have yet to learn at 
the other side of the Atlantic how to deal with 
really dense traffic in the best possible way. The 
Great Eastern Railway has had a very special ex- 
perience on its suburban lines; and it would be 
difficult to find anything at once better and more 
suggestive thau the expedients which have been 
devised and adopted to deal with a traffic which is 
not only enormous, but, we had almost said, 
explosive. Huge numbers of passengers have to be 
conveyed to and from Liverpool-street terminus 
in a very few hours every morning and evening. 
The only parallel is, perhaps, supplied by the 
London and South-Western traflic into Waterloo, 
which is, however, somewhat different in character. 
Mr. Holden, the chief mechanical engineer of the 
Great Eastern Railway, carried out experiments to 
ascertain the working conditions. It is impossible 
to deal with difficulties unless their characteristics 
are fully understood. Thus, the result of many 





thousands of observations gave the average time 


spent by a train at each suburban station from dead 
stop to the beginning of movement as 27 seconds 
We have already on more than one occasion referred 
to the modifications made in the construction of 
the coaches, by which it is possible to carry six third. 
class passengers and five first-class on each seat 
instead of five and four respectively, and yet leaye 
each passenger as much room as he had before, 
These improvements have added 30,000 seats per 
day to the carrying power of the line. No train ig 
for more than ten minutes without a greater 
number of seats than there are passengers. Thege 
interesting statistics might be extended. 

The great defect in the United States system jg 
the absence of the compartment and the side door. 
In tubes there may be some excuse supplied by the 
want of space between the coach and the side of the 
tube, so that if a door were left open by accident it 
would be torn from its hinges. Even this could be 
got over. But the end door system has really 
nothing to recommend it; and for suburban traffic 
it means delay and inconvenience in an extreme 
degree. Returning to the Great Eastern Railway, 
we find that in the crowded hours as many as 5000 
passengers have been placed on the platforms at 
Liverpool-street in ten minutes from half-a-dozen 
trains. The trains empty themselves at the rate of 
500 per minute, and in the evening they can 
fill at the same rate. We can compare these 
figures with those for the Manhattan elevated 
electric railway, which claims to handle passenger 
traffic more expeditiously than any other railway in 
the United States. Its maximum loading and un- 
loading rate is given by the officials as 250 per 
minute, or half that of the Great Eastern. But 
even more striking is a comparison made between 
trains with doors only at each end and compuart- 
ment trains working together when traflic is 
specially heavy. An example is supplied by the 
Liverpool and Southport Electric Railway. When 
race meetings or other attractions are on, trains of 
compartment coaches supplement the electric trains. 
These will unload in less than one minute, as against 
two and a-half minutes for the end-door stock. The 
dead weight is altogether in favour of the compart- 
ment coach. Mr. Holden’s third. class coaches each 
seat sixty passengers, as against fifty-six on the 
Metropolitan, which may be taken as a fair example 
of end-door stock. The Great Eastern coach is, we 
need hardly add, very much lighter. 

It is not easy to see why end-door stock can find 
favour for suburban traffic outside tubes too small 
to permit side swing doors to be used with safety. 
The only explanation available is that here, as in 
most things, fashion has played its part. Hlectric 
stock came to us from the United States. It had 
end doors; therefore it was right and proper that 
end-door electric stock should be used here. It so 
happens that the average suburban passenger prizes, 
above all things, facilities for getting out of and 
into his train with the utmost despatch. We have 
only to stand on one of the bridges in Liverpool- 
street Station, and watch the arrival of train after 
train to appreciate this truth. The empty platform 
is, in the twinkling of an eye, densely crowded by 
hundreds of passengers all in a hurry. The trains 
are emptied as it were by magic. Nothing at all 
like this is possible with end-door stock. The 
principal advantage possessed by electrical traction 
is the power which it confers of getting trains 
quickly up to speed; but everything gained in this 
way must be lost if the trains are delayed in the 
stations by the end-door system. All experience 
goes to teach the same lesson. The weakest link 
in a chain determines the strength of the whole. 
Acceleration is a delusion if the time saved and a 
good deal more are wasted in the stations and at the 
termini in loading and unloading. 


Aluminium. 


Tue great rise in the price of copper during the 
past year and a-half, and the fact that the demand 
has exceeded the supplies of this metal, lends 
additional interest at the present moment to the 
position in the aluminium industry. For aluminium 
is the one metal which may take the place of 
copper in many of the arts and industries, and the 
recent enormous increase in the demand for 
aluminium is probably connected with the high 
prices ruling in the copper market. It is note- 
worthy that this metal, which down to the year 
1889 was produced only by chemical method, and 
was looked upon more or less as a curiosity, is now 
manufactured at the rate of 12,000 tons per year in 
works controlling over 96,000 horse-power, and that 
the output is rapidly increasing. Since the relative 
specific gravities of aluminium and copper are in 
round numbers in the ratio of 1:3, it follows that the 
annual output of aluminium at present is equiva- 
lent in volume to 36,000 tons of copper. Two of 
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however, arranging to double, or even treble, their 
water-power and reduction plants at an early date, 
and the production of aluminium in the year 1909 
may quite pony rise to 24,000 tons per annum, 
or to the equivalent in volume of 72,000 tons of 
copper. The possibility of aluminium or its alloys 
supplanting copper in many of its applications is, 
therefore, not so remote as many engineers might 
suppose, and the fact that in the form of oxide it is 
one of the commouest constituents of the earth’s 
crust would seem to indicate that it will occupy a 
osition of increasing importance in the metallurgy 
of the future. The most important factor in this 
increase will be a reduction in price due to 
cheapened methods of production. At the present 
time the ingot metal is selling for £200 per ton, or 
at the rate of 21°4d. per lb., and is the equivalent 
in volume of copper at £67 per ton. Owing to the 
greater difficulty of working aluminium, and the 
necessity for using it for many purposes in the 
form of alloys, the practical difference in cost of 
the metals is less, however, than is indicated by 
these figures. A reduction in price is therefore 
demanded in the interests of the lighter metal, and 
such reduction will no doubt come when the exten- 
sions of the works now in hand are completed. 
There is good reason to suppose that aluminium 
can be produced even now, at a cost of 12d. per 
lb., or £112 per ton. Should a simpler method of 
preparing the aluminium oxide for the electrolytic 
bath be discovered, this first cost may be reduced 
to 8d. or 9d. per lb., equivalent to £75 or £84 per 
ton. Aluminium selling at £100 per ton would in 
this case yield a profit of 25 per cent. to the 
producers, and at such a price there is little doubt 
that the consumption of the metal in the arts and 
industries would advance by leaps and bounds. 


Old Lambeth Bridge. 


THE recent opening of the new Vauxhall Bridge, 
and the demolition of the temporary structure, once 
more calls our attention to the old Lambeth Bridge, 
which is now in a dilapidated condition. This 
bridge was constructed in 1862, and was purchased 
by the Metropolitan Board of Works in 1879. 
Eight years later attention was drawn to the 
critical condition of the anchorage, especially 
with regard to the deficiency in weight of the 
concrete abutments, and to the defective iron- 
work connecting the bridge cables with the anchor- 
ages. Sir Benjamin Baker was called in to advise, 
and he recommended certain structural alterations, 
which were carried out. Incidentally, we may 
mention that he calculated that a load of 30 lb. per 
square foot would account for the movements 
which were noted, and that if a load of 70 lb. 
per square foot was to cross the bridge it would 
practically destroy it. This was in 1887. In our 
issue of October 26th, 1900, we stated :—‘ At the 
present time concentrated loads crossing the bridge 
are restricted to three tons, and in the case of dis- 
tributed live loads the bridge has to be worked 
with extreme caution, no accumulation of traffic 
being permitted on it at any time. Iron gates have 
been provided at each end of the bridge for the 
purpose of closing it on emergency, and it has been 
considered necessary to have the bridge watched 
both during the day and night. It is often neces- 
sary to close the bridge, to the inconvenience of the 
public, and heavy traffic is compelled to pass over 
either Westminster or Vauxhall Bridge.” It is 
obvious that a bridge in such a condition will soon 
have to be rebuilt or pulled down altogether. To 
rebuild if would be a waste of public money, but 
the total loss of the bridge would be greatly 
felt by the thousands of workers who cross it 
daily. The four massive piers in the river which 
support the present bridge are, we believe, in a 
good and sound condition, and it is therefore only the 
upper works which need reconstruction. Would it 
not, therefore, be worth while to consider the erec- 
tion of a new passenger bridge on the existing piers, 
on the same principle as the Albert Bridge at 
Chelsea, or some other suitable type which would 
be in harmony with the surroundings at that part 
of the river? The cost would not be very great, and 
the convenience to the public would fully repay it. 
The distance between Westminster and Vauxhall 
bridges is considerable, and if the old Lambeth Bridge 
were pulled down some means of crossing the river 
ut this point would have to be provided. 
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The Thermo-dynamic Principles of Engine Design. By L. 
M. Hoxss, Engineer-Lieutenant R.N. London: Charles 
Griffin and Company, Limited, Exeter-street, Strand. 
1907. Price 4s. 6d. net. 

Tur field covered by this book is quite extensive; it 

deals with the laws and principles of thermo-dynamics— 

13 pages—and with their application to hot air engines, 
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gas and oil engines, refrigerating machines, the trans- 
mission of power by compressed air, reciprocating steam 
engines, flow of gases through orifices, flow of gases 
along pipes, steam injectors and ejectors, and, finally, 
steam turbines. The whole of this is dealt with in 122 
small sized pages; it will, therefore, easily be realised 
that each subject can only be considered in a somewhat 
superficial manner. The book, however, is well written, 
and should prove of assistance to many; but the author 
revels in long algebraical expressions, which are in large 
measure necessary owing to his having adopted a self- 
denying.ordinance not to use the temperature-entropy 
diagram for the calculation of heat quantities. Possibly 
he thinks, in common with many others, that it is 
somehow wrong to use both the P V and the @ ¢ methods 
concurrently, whereas, in reality, the simplest exposition 
of thermo-dynamics is obtained by a combination of both 
methods. This is well illustrated at page 3, where the 
author gives a “ graphical representation of” heat quanti- 
ties by means of a P V diagram. The diagram he 
gives, of course, also shows the “work quantities,” and 
does this admirably, giving a correct picture to the eye. 
The picture of the “heat quantities,” however, is most 
misleading to the student, because the heat rejected is 
represented by the area between two curves which extend 
to infinity, so that this quantity of heat appears to be 
about one-fourth of the heat utilised, whereas, in reality, 
it is from five to ten times greater, according to circum- 
stances. The ? ¢ diagram represents these heat quantities 
in their true proportion, but, on the other hand, it gives 
an erroneous view of the work quantities, because they 
are represented by areas contained between curves 
extending to infinity. Hence it is necessary, in order to 
obtain a true pictorial view of both the work and heat 
quantities, to place a P V and a @ ¢ diagram side by side. 

The author deals with the conception of absolute zero, 
which he calls the dynamical zero of temperature, in a 
satisfactory and clear manner; but he states, without 
qualification, that the specific heat of a gas at constant 
pressure is the same for all temperatures, which is sur- 
prising in view of the published experiments of Mallard 
and Le Chatelier, Dugald Clerk, Hopkinson, and others, 
and the interest which has recently been shown in this 
matter. 

Chapter II. deals with hot air engines, and is confined 
in reality to the determination of the thermal efficiency 
of such engines. The author states that “one of the 
most convenient working fluids to use is air,” but omits 
to point out that this fluid is not thus practically 
employed—except for very small engines—owing to the 
very small mean pressures obtainable. In the next 
chapter gas and oil engines are considered, and a lisu of 
the causes of loss in such engines is given, the first of 
which is, “all the heat is not supplied at the maximum 
temperature,” and the author states that this loss appears 
to be inevitable. He should have said is inevitable, that 
is with the present “ constant volume ” gas engine cycle. 
Reciprocating steam engines are considered in Chapter 
VI., and here, again, the author represents graphically 
the heat quantities involved by means of a P V diagram, 
and a distinctly erroneous impression is conveyed ; more- 
over, he states that the ordinates on this diagram 
represent the temperature of the steam; so they do, but 
not on an equally divided scale. A short account of 
Hirn’s analysis is given in this chapter. Under the 
subject of flow of gases along pipes the case of boiler 
funnels is considered, and some useful information is 
given. : 

Chapter X. deals with steam turbines in a somewhat 
elementary manner, which is probably all that is in- 
tended, but the classification of turbines is not in 
accordance with the usual views; for instance, the Par- 
sons turbine is said tobe a pure reaction turbine, whereas 
it is in reality an impulse-reaction turbine. Formule are 
derived for calculating the blading of various types of tur- 
bines, which, however, would not be of much use, for 
many practical considerations are omitted. A sectional 
elevation of a Parsons turbine is given having a rotating 
drum of uniform diameter and without any balancing 
pistons; it is, therefore, probably meant for the high- 
pressare turbine in the usual combination of high- 
pressure and low-pressure turbines for ship propulsion; 
but this is not stated. There are two appendices, the first 
giving fifty-five numerical examples as exercises for 
the student, and the second the properties of saturated 
steam. 


De la Harpe. Notes et Formules de l'Ingénieur. By C. 
VicrRevux, C. MiLanpreg, and R. Bovevet. 15th edi- 
tion, small 8vo. 2000 pages, with 1500 illustrations. Paris : 
E. Bernard. 1907. Price, 12f. 50c. 


Tis manual, which we suppose is not very well known 
out of its own country, seems to enjoy a considerable 
popularity in France, as, according to the editor’s state- 
ment in the preface, the successive editions have 
amounted to a total of 120,000 copies. While in a 
general way resembling the large handbook of the Hiitte- 
verein, it differs in many respect from the latter work 
by the inclusion of longer descriptive articles, making the 
volume, in fact, resemble a small encyclopedia rather 
than a mere reference book of tables and formule. Thus, 
besides the usual mathematical tables, which are rather 
fuller than usual, the details of the construction of 
machine elements, steam motors, boilers, and the like, we 
find articles in which sugar making and refining, dis- 
tillery, paper making, brewery and refrigerating 
machinery are treated in considerable detail. The longest 
of these special articles is, however, that on mining, by 


|M. Le Breton, which is practically an independent 


treatise of 133 pages, containing about twice as much 
matter as the same number of pages printed in the type 
used in the other parts of the volume. The section on 
electricity is also very full and complete, the chapter on 
electro-chemistry having been entirely re-written. There 
is also a good new chapter on automobile vehicles, which 
is apparently an abstract of a larger work by the same 





authors. A series of vocabularies of technical terms in 
French, German, and English is another useful feature 
in this interesting volume, which, however, would have 
been more attractive if the advertisements had been 
restricted within proper limits, and not allowed to sprawl] 
all over the binding, so that the title can only be found 
with difficulty. Among the miscellaneous items of in- 
formation, on page 1628 we find the deepest mine in the 
world given as one of 960 metres, in Missouri, and the 
longest bridge, of 2} miles, as the Royal Albert Bridge 
over the San Lorenzo River, in the United States. The 
first of these statements is obviously a survival from 
some older edition, as there are now many shafts in the 
world more than 1000 metres in depth ; but the second is 
a puzzle. The name suggests Saltash bridge, and the 
position the new cantilever bridge of 1800ft. span over 
the St. Lawrence, near Quebec; but neither of these is 
23 miles long. But we hope to find the solution in a 
new edition in the near future. 


SHORT NOTICES. 


Album Illustré des Flottes de Combat. By Commandant 
de Balincourt. Paris: Berger-Levrault et Cie.—This book, 
we are informed in a printed notice which accompanies it, is 
based on a fifteen-year-old collection of photographs, and this 
we are quite prepared to believe, because it is deplorably out 
of date in many ways. For instance, in the British Navy 
alone the following photographs in no way represent the 
ships as they are now:—Royal Sovereign, Centurion, 
Vengeance, Queen, Russell, Swiftsure, Cressy, Good Hope, 
Essex, Terrible, and Thames—one and all are out of date. 
Nor do we see much point in including ships like the old 
Leander amongst British cruisers— and for that matter giving 
place to the Colossus, Thunderer, &c. Other navies are not 
much better; for instance, even the French includes the 
Redoutable and Vauban, long since off the lists. In Japan 
we find place given to the Hei-yen, Yoshino, and Takasago, 
which were sunk in the late war, and practically all the 
other photographs are out of date. Similarly, any number 
of dead-and-gone Russians appear. Of course, these may be 
retained for their historical interest ; but, at the same time, 
we prefer to see ships as they are rather than as they were 
many years ago. The photograph of the Fu-So, for instance, 
is a good ten years out of date; and it irritates us to be 
supplied with a ready-made review describing this sort of 
thing as ‘‘exact and precise.’’ That is the one thing the 
book is not. Save for this rather important detail it is 
excellent ; being handy in sbape, in addition to the other 
good qualities mentioned above. But the title should be 
‘* Fighting Ships of Long Ago. 

Memoirs of the Geological Survey: The Geology of Fal- 
mouth and Truro and the Mining Dis‘rict of Camborne and 
Redruth. By J. B. Hill, R.N., and D. A. MacAllister; with 
Petrological Notes by J. 8. Flett, M.B., D.Se. London: 
Wyman and Sons, Limited, Fetter-lane, E.C. Price 7s. 6d.— 
This book, which is one of the memoirs of the Geological 
Survey of England and Wales, contains a description of the 
older slaty rocks, the granites, elvans, and greenstones of this 
area, together with a particular account of the metalliferous 
veins and mines near Camborne and Redruth. Attention is 
given to the genesis of the ores, to their mode of occurrence 
and distribution, the subject being illustrated by numerous 
cross sections. The methods of dressing the tin ore, and 
numerous statistics of the output of minerals from the mines 
are incorporated. Information is also given with regard to 
the stone trade and other industries. An excellent coloured 
geological map is given with the book, the area considered 
being the district near Falmouth, Truro, and including the 
most important mining area of Cornwall. Besides the map, 
the other illustrations are particularly worthy of mention. 
They show clearly many different formations, microscopic 
sections, and some interesting views of the Cornish 
mining industry. 

German v. British Railways. By Edwin A. Pratt. Lon- 
don: P. S. King and Son, Orchard House, Westminster, 
S.W. Price 1s. net.—This small book isan expansion of an 
article on ‘‘ Railway Traders in Germany,’’ which appeared 
in the ‘‘ Financial and Commercial Supplement’’ of the 
Times on February 11th of this year. The author visited 
Germany with the express object of investigating some 
aspects of the German railway system, more particularly with 
reference to owner’s risk and trader’s claim. The results of 
this investigation make interesting reading, and will clear a 
largeamountof the misconception which exists on this subject. 
Briefly stated, the book deals with the question of owner’s 
risks and liability of the German railways in general; the 
operation of German railways from the traders’ standpoint, 
and lastly, with the question whether or not there really is 
general satisfaction on the part of German traders with 
their railways. 

The Gas Engineer’s Pocket-book. By Henry O’Connor, 
F.RS.E., Assoc. M. Inst. C.E. Third edition. London: 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, Lnd- 
gate-hill. Price 10s. 6d. net.—The subject of gas making is 
exhaustively treated in this pocket-book. There are practi- 
cally two parts. In the first, the author deals fully with the 
construction of gasworks, and in the second with gas making. 
The first part is sub-divided into chapters on useful tables ; 
unloading materials and storage; retort-houses ; condensers ; 
boilers, engines, pumps, and exhausters; scrubbers and 
washers ; purifiers, gasholder tanks, gasholders, and work- 
shop notes. The second part contains chapters on storing 
materials, retort-houses, condensing gas, exhausters ; wash- 
ing and scrubbing ; purification ; care of gasholders, distribu- 
tion of gas; testing, enriching processes, and waste products. 
Numerous curves and diagrams are given, which add value to 
the work. 

The Shipping World Year-book, 1907. By Evan Roland 
Jones. London: Shipping World Office, Effingham House, 
Arundel-street, Strand, W.C. Price 6s.—For any matter 
relating to shipping this year-book is one of the most useful 
works of reference published. The 1906 edition has been 
further enlarged, and all the tariffs, &c., have been revised up 
to the last »vailable moment. We cannot do more than 
briefly summarise the chief additions. They include the new 
load-line tables; digest of 1906 Shipping Act and the Work- 
men’s Compensation Act where applicable to seamen; and 
the new tariffs of Canada, the South African Customs Union, 
Japan, Spain, and Germany. As usual, an excellent map is 
given, which shows by distinguishing colours the routes of 
steamships and railways throughout the world, with the East- 
bound and West-bound “‘ lanes’’ across the Atlantic and the 
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products ports, coaling stations, and coalfields of all countries 
and our Colonies. 


Pocket-book for Aéronautics, By Major Hermann W. L. 
Mordebeck. Translated by W. Mansergh Varley, B.A., 
DSc., Ph.D. London: Whittaker and Co., 2, White Hart- 
street, Paternoster-square, E.C. Price 10s. 6d. net.—The 
subject of aéronautics is one which has invoked compara- 
tively little literature in this country, and we believe that the 
present work is the first handbook that has been published 
dealing solely with aéronautics. It treats the subject both 
theoretically and practically, and contains, among others, 
chapters on the physics of the atmosphere, kites and para- 
chutes, balloon photography, military ballooning, animal 
Hight, artificial flight, airships, flying machines, and on air 
screws. As in the case of most handbooks, the matter is con- 
densed, and only bare facts and statements given. There are 
numerous illustrations, both diagrams and half-tones, which 
add considerably to the interest of the book. 

Modern Steam Engineering in Theory and Practice. By 
Gardner D. Hiscock, M.E. London: Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, Ludgate-hill, E.C. Price 
12s. 6d. net —The author evidently intends this book more 
for the use of engineering students than for those engineers 
who have had a fair amount of practical experience. For the 
former class the book is excellent. It deals with the subject 
in a practical manner, and brings before the reader’s notice 
the most salient points in connection with steam engineering. 
There are no less than twenty-seven chapters, each dealing 
with some special branch of the subject. The book contains 
a large amount of information, is not too mathematical, 
and is illustrated by particularly clean and well-drawn 
diagrams. 

The Engineer's Year-book of Formule, Rules, Tables, 
Data and Memoranda in Civil, Mechanical, Electrical, 
Marine, and Mine Engineering. By H. R. Kempe, 
M Inst.C.E., M.I.E.E. London: Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, Ludgate-hill, E.C. Price 8s. 
—Year by year Kempe’s engineer’s handbook increases in 
size and usefulness. The fourteenth edition has just been 
published, and it appears to be in touch with modern 
engineering progress. Tables and data relating to every branch 
of engineering are given, which are almost indispensable to 
the engineer in his every-day practice. The book is divided 
into thirty-one sections; each section forming practically a 
complete treatise on its particular subject. The diagrams, 
as usual, have been well reproduced, and there are many of 
them. 

The Commercial Organisation of Engineering Factories: 
By Henry Spencer. London: E. and F. N. Spon, Limited. 
57, Haymarket. Price 10s.6d net.—The contents of this book 
originally appeared in THE ENGINEER. To quote from the 
preface, the object of the work is to place in the hands of 
those responsible for the administrative control of our 
engineering workshops, and of aspirants thereto, a record of 
those principles which make for sound business doctrine, 
and to demonstrate the application of those principles by an 
enunciation of the procedure that experience has proved to 
be of fundamental importance for the ultimate achievement 
of the purpose in view. The book is intended for the use of 
directors, secretaries, managers, accountants, cashiers, and 
all students of industrial economy. 

Approximate Estimates: A Pocket-book for Estimating. 
By T. E. Coleman. London: E. and F. N. Spon, Limited. 
57, Haymarket. Price 5s. net.—This is the third edition 
of this little pocket-book. It has been revised carefully and 
enlarged. The book, as its title implies, is a guide to 
estimating, compiled for the use of architects, civil and 
municipal engineers, estate agents, and contractors. The 
whole of the subject matter is arranged alphabetically so that 
the different items and prices may be conveniently ascer- 
tained without loss of time. There are five parts or sections, 
and these deal with :—The Preparation of Estimates, Execu- 
tion of Works, Prices for Building and Engineering Works, 
Building Notes and Memoranda. ° 

Punches for Dies and Tools for Manufacturing in Presses 
By Joseph V. Woodworth® London: Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, Ludgate-hill, E.C. Price 
16s net. The subject of punches, dies, and tools for manu- 
facturing in presses is one which so far has not received very 
much attention at the hands of technical writers, and the 
present volume is therefore the more welcome. It is very 
practical ; the theory of the subject is not dealt with at all. 
Yet this does not impair the value of the work, which will be 
found by engineers to give them most of the information 
they require. The text is accompanied by good diagrams, 
unfettered: with unnecessarily complicated detail. 

The Practical Electrician’: Pocket Book (1907). By H. T. 
Crewe, M.I. Mech. E. London: S. Rentelland Co., Limited, 
36, Maiden-lane, Strand, W.C. Price, cloth, 1s. net; leather, 
ls. 6d. net.—The 1907 edition of this useful little pocket book 
contains much new matter of interest to the electrician. 
Sections have been added dealing with lightning conductors, 
starting switches for small motors, boiler fittings, accumu- 
lator acid, main laying, condensers, and, lastly, some in- 
teresting tramcar notes. The little book is quite a convenient 
size, well printed, and the illustrations are clear. At the end 
there is a small diary and some useful tables. 

Elements of Electric Traction for Motormen and Others,— 
By L. W. Gant. London: Harper Brothers, 45, Albemarle- 
street, W. Price 5s. net.—The contents of this book are 
based upon a series of lectures given by the author to a class 
of motormep and others at the Leeds Institute Technical 
School. The author deals only with the elements of the 
subject, and intends this book to serve as an introduction to 
more advanced works on the subject The illustrations 
throughout are diagrammatically drawn. 


BOOKS RECEIVED. 

Ten Years of Locomotive Progress. By George Montague. 
London: Alston Rivers, Limited, Brooke-street, Holborn Bars. 
Price 6s. net. 

Locomotives : Simple, Compound, and Electric. By H. C. 
Reagan. Fifth edition. London: Chapman and Hall, 
Limited. Price 15s. net. 

Album Illustré des I’lottes de Combat. 
de Balincourt. Paris: Berger-Levrault et Cie , 
Beaux Arts 5. Price 7.50f. 

Mémoires Publiés par la Société d’ Encouragement pour 
lV’ Industrie Nationale—Contribution a lV’ Etude des Argiles 
et de laCéramique. By MM. Chantepie, Chapuy, Coupeau, 
Damour, Lavezard, Laville, Le Chatelier, Granger, Holburn, 
Hecht, Saglio, Sherzer, Vogt, Wien, and Zschokke. Paris: 
Siége de la Société, Ruede Rennes 44. 
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5, Rue des 





OBITUARY. 


SIR ALEXANDER WILSON. 

SHEFFIELD has been robbed of another of its captains 
of industry by the death of Sir Alexander Wilson, 
which took place at Archer House, Sheffield, late on 
Saturday night, the 27th ult. Sir Alexander had been in 
failing health for a considerable time, but it was not 
until the last few weeks that his illness took a really 
serious turn, which occasioned grave anxiety on the 
part of his relatives and friends. He was seventy years 
of age. 

Sir Alexander Wilson was a Scotsman, the son of the 
late Mr. George Wilson, of Broughty Ferry. He was born 
at Haughmill, Fifeshire, and received his early education at 
St. Andrew’s, afterwards proceeding to Edinburgh 
Unitersity. His eldest brother, the late Mr. George 
Wilson, had preceded him in Sheffield, where he rapidly 
made his way at the Cyclops Steel and Ironworks, until 
he became a partner and one of the leading men of the 
city. The younger brother joined the same firm imme- 
diately on leaving the University, and soon gave evidence 
of the business ability he possessed. In 1857, after 
passing through the various departments at the Cyclops 
Works, he was sent out to the United States to 
represent the firm, and his complete success in that 
mission thoroughly justified his appointment. Returning 
in 1859, he took up an important position under his 
brother. In 1864 the Cyclops firm was converted 
into a limited company, with Mr. George Wilson as 
managing director, and Mr. Alexander Wilson as his 
assistant. The chairman, Mr. Cammell, died.in 1879, 
and Mr. George Wilson succeeded to the position, retain- 
ing also that of managing director, both of which he 
occupied with distinguished ability and great advantage 
to the company until his decease in 1885, when his 
brother was appointed managing director and deputy 
chairman. Mr. Thos. Vickers, of Manchester, followed 
Mr. George Wilson in the chairmanship, and held the 
office until November, 1887, when Sir Henry Watson, of 
Shirecliffe Hall, Sheffield, took up the position. On Sir 


SIR ALEXANDER WILSON 


Henry’s retirement, in 1889, Sir Alexander—then, of 
course, Mr.—Wilson was appointed chairman. In that 
position, as in all others, he enjoyed to the full the con- 
fidence and esteem of his colleagues on the Board, and of 
vhe shareholders in the rapidly growing establishment. 
Great regret was felt and expressed when, in the middle 
of 1901, he gave up the onerous duties and heavy 
responsibility of managing director. He was led to that 
decision through the counsel of his medical adviser, after 
sustaining a carriage accident which considerably impaired 
his constitution. 

Although resigning the control of the great works, Sir 
Alexander retained the position of chairman, which he held 
until the close of 1903. The Earl of Wharncliffe at that 
time joined the directorate, Mr. A. G. Longden and Mr. 
F. C. Fairholme being appointed managing directors. 
Sir Alexander was succeeded in the chairmanship by 
Colonel Sidebottom, who, for reasons of health, retired 
in the autumn of 1905, taking the position of deputy 
chairman. The present chairman is Mr. J. M. Laird. 

The expansion of the Cyclops business has been 
remarkable, and. with its great progress the names of 
Mr. George Wilson and Sir Alexander Wilson are 
indissolubly associated. They were both men of excep- 
tional business ability, initiative energy and resourceful- 
ness. When Sir Alexander assumed the managerial 
control, the business gave employment to some five 
hundred persons. To-day the company’s workpeople 
exceed 13,000. 

Sir Alexander Wilson joined the Cutlers’ Company in 
1886, and he occupied the chair of that ancient and 
honourable guild in a memorable year—the Diamond 
Jubilee year of the late Queen Victoria. The Duke of 
Norfolk was then mayor—his Grace was the last mayor, 
and the first Lord Mayor, of Sheftield—and in May, 1897, 
the revered Sovereign came to Sheffield to open the 
Town Hall. The royal programme included a visit to the 
Cyclops Works, to witness part of the industrial processes 
conducted there, the most striking feature of which was 
the rolling of a 12in. steel armour plate for H.M.S. Ocean. 
Soon after the Cyclops Worls were thus honoured, there 





came the tidings that her Majesty had been grag; 

pleased to confer a baronetcy aoe Sir Alexander. ae 
people of Sheffield received the news with much satis. 
faction. = 

As Master Cutler Sir Alexander worthily sustained th 
traditions of the high office, discharging its many Re 
varied duties with combined ability and dignity. . 
possessed all the qualities which fitted him for his pogj. 
tion, and at the close of his year warm testimony was 
borne to the way in which he had filled the chair of the 
ancient guild. Though he never entered into the Cit 
Council, or showed inclination for similar positions, he 
followed public affairs with interest, and had clear ‘wal 
definite opinions of his own. Institutions and move. 
ments for the relief of the necessitous, and the welfare of 
the community, found in him a ready and generous friend 
and Lady Wilson has always been active in this and other 
good work. 

Sir Alexander Wilson was a Justice of the Peace for 
the West Riding of York and the city of Sheffield, and a 
member of the Institution of Civil Engineers and of the 
Institution of Mechanical Engineers, the Iron and Steel 
—* &c. He was also the Consul in Sheffield foy 

ili. 

The photograph from which our engraving was repro- 
duced was taken by J. S. Tulley and Co., of Sheffield, 


WALTER BROCK. 


WE have to record with regret the death of Mr. Walter 
Brock, of Dumbarton, who has been, since the decease of 
his partner and coadjutor, Dr. Peter Denny, the principal 
of the well-known Dumbarton firms of Wm. Denny and 
Bros., shipbuilders, and Denny and Co., engineers. Mr, 
Brock, who was in his seventy-second year, had long 
been in somewhat indifferent health, and the death in 
February of last year of his son, Mr. Henry W. Brock 
whose career was as promising as his accomplishments 
were marked—had a very injurious effect, and accele- 
rated his death, which occurred at his home, Leavenford 
House, Dumbarton, on the morning of the 25th ult. 

Mr. Brock was born in Glasgow in 1836, his father, Mr. 
Henry Brock, having been the manager of the Clydesdale 
Bank from 1838 to 1852. From his earliest youth, and 
in course of a thorough education, Mr. Brock excelled in 
mechanics, choosing engineering as a profession. His 
period of apprenticeship was served with the firm of 
Robert Napier, Lancefield. Thereafter, to gain further 
experience, he went to London and to Brest, where he 
served in well-known engineering works. Returning to 
Glasgow, he became manager of the Napier Works at 
Lancefield. In 1871 the late Dr. Peter Denny invited 
him to join the co-partnership of Denny and Co.— 
associated with the shipbuilding business of Wm. Denny 
and Bros.—in the marine engineering business, which 
had been started in 1851. Two years after becoming 
managing partner in the engine works, he was also madc 
= of Wm. Denny and Bros., at the Leven Ship- 
yard. 
While manager with Robert Napier and Sons, Mr. 
Brock was associated with the late Dr. A. C. Kirk, whose 
name is inseparably linked with the introduction of the 
triple-expansion principle as applied to marine engines. 
Separated from such association when he joined the 
Denny firms, Mr. Brock, nevertheless, pursued the line of 
study, and watched the trend of development in engineer- 
ing matters which he, in common with Dr. Kirk, had 
been impressed with while serving the Napier firm. 
When in 1875 Mr. Kirk secured the patent for engines 
involving the triple-expansion principle, he learned that 
the designs for such a type of engine had already been 
perfected—although not patented—by Mr. Brock, and he 
relinquished the patent rights he had secured. Notwith- 
standing this, as is now well known, it was to the success 
of the engines designed by Mr. Kirk, and fitted by 
Messrs. Napier on board the screw steamer Aberdeen, 
that the introduction of the triple-expansion system was 
mainly due. It was, however, with the quadruple-expan- 
sion engine that Mr. Brock’s work and fame were most 
closely associated. He developed the quadruple “ tan- 
dem ” type in such a manner as to make it readily applic- 
able to the existing machinery of steamers originally 
constructed on the compound system, thus enabling 
vessels of this class, when requiring re-boilering, to obtain 
all the advantages accruing from high pressure and addi- 
tional expansion, without encroachment on their space 
or serious alteration of existing machinery. 

But though his success was chiefly, and for a long 
period concerned with reciprocating engines, Mr. Brock 
never lost touch with the march of progress in the 
science of engineering. On the death of Dr. Denny he 
became senior partner in the associated shipyard and 
engineering firms, and in this capacity the responsibility 
of initiative rested on him when Messrs. Denny agreed to 
give the Hon. C. A. Parsons’ turbine an opportunity of 
demonstrating its commercial advantages. [In all the 
problems connected with the fitting of turbines to the 
King Edward six years ago Mr. Brock interested himself, 
and lived long enough to see the turbine’s triumph; to see 
his son, the late Henry Brock, a member of the Engineer- 
ing Commission which recommended the fitting of the 
turbine to the largest and fastest steamers afloat ; and to 
see his own firm constructing the new engine in ever 
increasing numbers. 

During the thirty years of Mr. Brock’s administration 
the Dumbarton Engine Works developed into one of the 
largest and best-equipped shops on the Clyde, more 
than doubling in size, as well as in the number of men 
employed. Zeal and courage were, perhaps, his most 
marked business characteristics, the latter particularly 
being displayed on many occasions when the firm under- 
took the guaranteeing of high speeds and difficult condi- 
tions. These two things were often faced by Mr. Brock 
and his partners in connection with fast: steaming Channel 
boats—a type.of ship of which Dumbarton has made a 
speciality, attaining success unequalled elsewhere. Had 
he inclined, Mr. Brock might have worn many of the 
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honours of his profession. but he contented himself with 
lacing his name on the membership rolls of the represen- 
Ptive societies—the Institution of Naval Architects, 
the Institution of Civil Engineers, the Institution of Me- 
chanical Engineers, and the Institution of Engineers and 
Shipbuilders in Scotland. 


GEORGE HODSON. 

Tux death took place at Loughborough, Leicestershire, 
on Thursday, the 25th ult., of Mr. George Hodson. He 
was a Dative of Staffordshire, and sixty-three years of 
age. He designed and constructed waterworks and 
sewage works for more than sixty towns and districts. 
He made a special study of hydraulic and sanitary 
engineering, and was well known as an expert witness in 
connection with the promotion and opposition of water 
and sewage schemes in Parliament. He also acted as 
consulting engineer to the Duke of Portland, Lord Savile, 
and the Hon. Mark Rolle, while he was for many years 
consulted by the Midland Railway Company on questions 
relating to water supply and water rights. Mr. Hodson, 
who set up in practice in Loughborough in 1863, was a 
member of the Institution of Civil Engineers, a Fellow 
of the Surveyors’ Institution, a Fellow of the Sanitary 
Institute, a Fellow of the Geological Society, a Member 
of the Association of Municipal and County Engineers, 
and a Member of the Association of Waterworks Engineers. 
He was at one time surveyor to the Loughborough Local 
Board, but resigned that position for a seat on the Board. 
It was largely due to his efforts that Loughborough was 
raised to the dignity of a borough. After the incorpora- 
tion of the borough Mr. Hodson became a member of the 
new town council, but only sat for a year. In 1884 he 
accomplished a remarkable engineering feat which saved 
Loughborough from a water famine, a service which the 
town recognised by the Local Board according him a 
special resolution of thanks, a copy of which, inscribed 
on vellum, was presented to him. The town was in 
danger of running short of water. The reservoir at 
Nanpantan ran dry, but a few days previously Mr. Hod- 
son had dammed up a brook, constructed filters, put 
down a temporary pumping plant, and connected it to 
the mains. This source of supply was drawn upon for 
two months. Mr. Hodson subsequently engineered for 
Loughborough the Blackbrook waterscheme. Indeed, it 
was chiefly through his instrumentality that the Black- 
brook watershed was secured. It was only last year 
that the masonry dam, which impounds over 500 million 
gallons of water in a lake nearly a mile long was com- 
pleted. Besides his professional work, Mr. Hodson found 
time to exercise his energies in other directions. In 1874 
he founded the Hathern Station Brick and Terra-cotta 
Works, thus introducing a new industry into the district. 
This has since grown into one of the largest works of its 
kind in the country. He was also interested in the 
manufacture of Staffordshire blue bricks at Tamworth. 
He was for many years assisted professionally by his 
eldest son, Mr. F. Walter Hodson, M. Inst. C.E., F.G.S., 
who was in partnership with his father under the style 
of George and F. W. Hodson. At one period of his career 
Mr. Hodson, sen., was in partnership with his brother, 
the late Mr. Jas. F. Hodson, and later on with Mr. John 
Price—now Price Bey—who has for many years been the 

chief engineer of the Sanitary Administration of Egypt. 








BORING AND TURNING MILL. 


A BoRING and turning mill of exceptionally strong design, 

and adapted for dealing with work up to 100in. in diameter 
and 4ft. high, has recently been constructed for a large engi- 
neering firm by the Low Moor Company, of Bradford. A 
special feature of this tool is that one of the tool rams is 
provided with an independently driven boring spindle. This 
is intended to be used for boring out such things as crank-pin 
holes in loc »motive driving wheels or engine cranks, where 
the centre is bored out with the table revolving, and the inde- 
pendent boring bar then used for the crank-pin hole. By 
this method both the holes are bored with only one setting. 
The boring head can operate over the whole of the diameter 
which the machine admits. 
_ As will be seen from the accompanying engraving, the bed 
is of heavy box pattern. It has pockets cast on the sides, 
which are planed on their outer surfaces to receive the two up- 
rights, and machined on the upper surface to form an annular 
working bearing for the underside of the revolving table, this 
bearing being so arranged that it is always flooded with 
lubricant. The table is 8ft. in diameter, is provided with tee 
slots for holding the work, and also arranged to receive four 
loose chuck jaws, the slots for receiving these jaws being 
planed out of the solid at right angles to each other. It is 
driven by a spur wheel, which is bolted to the table, and is 
made as large in diameter as it is possible to admit. 

The table spindle is of cast iron, and it revolves in adjust- 
able parallel bearings. The top bearing is mounted in the 
bed, and the bottom bearing is supported by a cast iron 
tripod, which 1s fixed to the underside of the bed, and 
extends below the floor level. The bottom end of the spindle 
is carried on a hardened steel ball bearing, an arrangement 
being provided which permits of the table being raised clear 
of the annular bearing, thus allowing the table to rotate 
freely when setting work or when only a light weight is being 
machined. 

The machine is driven by means of a variable speed motor, 
having a variation in speed of three to one. It is carried on 
a headstock, attached to the left-hand side upright, this head- 
stock having four changes of gearing, so arranged that only 
the wheels which are doing effective work are in gear at any 
time. The drive from the motor to the headstock is obtained 
through a Renolds silent driving chain, and with this 
arrangement of driving by variable speed motor change gear- 
ing, the table can be rotated at practically any speed varying 
from *5 to 99 revolutions per minute. 

The upri;,hts are of the box pattern, and are bolted to the 
pockets on the bed, the front faces being machined to receive 
the cross slide, The latter has a strong arched back of box 
form. It is adjusted vertically by power obtained from the 
driving motor, this motion being so arranged that when the 
cross-slide is being raised or lowered the table is stationary, 
and when the table is revolved the motion for adjusting the 
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Mounted on the cross-slide are”two 
independent saddles, each carrying a second saddle provided 
with an index swivelling motion, which is adjusted by worms 


cross-slide is disengaged. 


and quadrants, and fitted with octagonal rams. In addition 
to the adjustment of the saddles from the ends of the cross- 
slide, provision is made for enabling the workman to adjust 
the same from the saddles themselves, so that the tool can 
be accurately set for doing the work required. 

The self-acting feed motions to the saddles and rams 
in both horizontal, vertical and angular directions are 
variable, independent, .continuous, and positive, twelve 


traverse per revolution of the table. An arrangement is also 
provided which automatically stops the feed motions to 


in any position on the cross-slide, or if either saddle gets 


feed wheels from being broken. 

Each tool ram is balanced by a counterweight carried at 
the back of the machine, and is provided with quick hand 
adjustment by rack and pinion. The tool ram in the left- 


holders, boring bars, &c., but the ram in the right-hand 
saddle is arranged to receive an independent boring spindle. 


within the ram and 4in. diameter in the driving part, and 


driven independently from the table drive by means of a second 
variable speed motor carried at the foot of the right-hand 
upright, this motor being connected with a geared headstock 
which has two changes of gearing, the motion being trans- 
mitted through vertical and horizontal shafts to the boring 
spindle in the ram. A self-acting feed motion to the spindle, 
with six changes of feed, is provided. This feed motion is 
entirely independent of the ordinary feed motion to the saddle 
and ram, and is disengaged when the ram is required to be 
used for boring and turning. It is also so arranged that 


drive in gear simultaneously, although both the table and the 
spindle can be running simultaneously if required, but the latter 
must then be set over the centre of the table. 
quired to bore holes in any other position than over the centre of 
the table, the latter must be stationary, provision being made 
for locking the table in any desired position. When the 


the lower end of the octagonal bar. 

All the gearing throughout the machine has teeth which 
have, we are informed, been cut out of the solid, and, where 
necessary, the smaller wheels and pinions are made from 
forged steel blanks, which are case-hardened after the tee h 
are cut. 

The following are the leading particulars of this tool :— 


Diameter of table on working face 8ft. Oin. 
Largest diameter which can be turned .. 8fr. din. 
Will admit in depth under tool holder . 4ft. Oin. 
’ ” ‘ ross-slide .. .. 4ft. 9in. 

Vertical and angular traverse of | -ft-h-nd tool 

en eee oe eo, o> oo ee Se 
Vertical and angular traverse of right-hand 

i ee Pere ee -. 2ft Oin. 
Maximum and minimum revolutions of table 

per minute... .. .. as ee 29 and -5 
Diameter of independent boring spindle . 4jin. 
Maximum and minimum revolutions of boring 

spindle per minute .. =: .. -. «- Mand 3-8 


The finished weight of the machine without motors is 
26% tons. 








150-TON ELECTRIC DERRICK CRANE. 


Wuat is claimed by its makers to be the largest derrick 
crane in the world is illustrated in the two views on page 450. 





and erected complete by Cowans, Sheldon and Co., Limited, 








of Carlisle, at the Clydebank Works of Messrs. John Brown 


changes of feed being provided, covering a large variation of | 
| sleeper are of lattice construction, the remainder of the 


This spindle is of hammered steel, 4}in. diameter in the part | s 
| revolution in 6 minutes, revolving light loads 1 revolution in 





both saddles should they through any cause come together | 


to the end of the cross-slide, thereby preventing the | 
| each driven by a separate motor. 


and Co., Limited, the contract for the foundations and certain 
parts of the structural work being sublet to Messrs. Sir 
William Arrol and Co., Limited, of Glasgow. The massive 
proportions of the crane may be gathered from the following 
description :—Radius of jib for 150 tons loads, 65ft.; maxi- 
mum radius for 30 tons loads, 120ft.; minimum radius for 
all loads, 27ft.; height of jib above quay at 65ft. radius, 
176ft.; distance from quay level to top of mast, 120ft.; 
centres of sleepers, 64ft.; height of sleepers above quay, 
44ft. The crane is mounted on three steel cylinders, 14ft. 
diameter, which were sunk about 60ft. below the quay level, 
and afterwards filled with concrete. The jib and diagonal 


framing being built up of steel plates and angles. There are 
two independent sets. of lifting gear, one for loads up to 150 
tons, and the other for loads up to 30 tons. These two sets 
of lifting gears, as well as the slewing and derricking gear, are 
The four motors are 


| series-wound, and are each designed to develop 65 brake horse- 


hand saddle is coned out at its lower end to receive tool | 


it revolves in gun-metal bearings fitted into the ram. It is | 


The whole of the electrical equipment was made 


power. 
by the Lancashire Dynamo and Motor Co., Limited, 
Manchester. The various motions are worked at the follow- 


ing speeds :—Lifting 150 tons at 4ft. per minute, lifting 75 
tons at 8ft. per minute, lifting 30 tons at 20ft. per minute ; 
lifting light loads at 90ft. per minute, revolving 150 tons at 1 


3 minutes : derricking 150 tons at 5ft. per minute. 

The whole of the gear is of steel, and, with the exception 
of the barrel wheels and rack, the teeth are machine cut. 
Automatic brakes have been provided on each motion, those 


| for lifting and revolving being of the solenoid type, and the 


one on the derricking gear of the Weston type. The crane 


| was tested last June, and we are informed that it satisfac- 


it is impossible to put both the feed motion actuated from the | 
table drive and the feed motion actuated from the spindle | 


When it is re- | 


right-hand ram is being used for boring and turning, the tool | 
holder fits both on the taper end of the boring spindle and on | 


torily fulfilled all requirements. It has since been in con- 
tinual operation in placing the turbines, boilers, and other 
heavy machinery on board the Lusitania, which in one of the 
illustrations is shown alongside the crane. 








NAVAL ENGINEER APPOINTMENTS. 
THE following appointments have been made at the Ad- 


| miralty :— 


Engineer Captains.—W. Sharp, to the Victory, additional. for 
oil fuel course ; I. E. Hurst, to the Victory, additional, for oil fuel 
course. 

Engineer Commanders.—H. A. Gedge, R. Collingwood, S. Ham, 
W. A. Wilson, and T. H. Turner, to the Victory, additional, for 
oil fuel course ; H. W. Harris, to the Latona, on recommissioning ; 
and T. H. Bishop, to the Amphitrite. 

Engineer Lieutenants.—L. W. Swift has been advanced to the 
Senior List ; P. F. Griffiths and T. G. R. Davies, to the Victory, 
additional, lent for oil fuel course ; W. G. Heppel, to the Presi- 
dent, additional, temporarily, to assist engineer overseer at the 
works of Armstrong, Whitworth and Co., Manchester; H V. 
Loveridge and W. C. G. R. Grant, to the Amethyst, on recom- 
missioning ; A. F. R. Northcott, to the Orion, additional, for super- 
vision of boats; F. E. Bridgwater, to the Niobe ; J. P. Foster, to 
the Cumberland. 

Engineer Sub-Lieutenant.—G. E. W. McEwen, to the Cornwall. 








PRESENTATION.—An interesting presentation of a silver tea and 
coffee service was made on the 30th April to Mr. Charles E. White- 
head, one of the managing directors of Messrs. C. C. Dunkerley 
aud Co., Limited, Manchester, in recognition of his connection of 
half a century with the firm. In a short address preceaing the 
ceremony, which was made in the presence of the other directors 
and the assembled staff, the chairman of the company, Mr. 
William Warburton, referred in terms of warm eulogy to Mr. 
Whitehead’s services, and a suitable acknowledgment was after- 
wards made by the recipient. The tray forming part of the service 
hore the following inscription :—‘‘ Presented to Charles Edward 


| Whitehead by his fellow-directors, shareholders, and the staff of 


It is driven by electric power, and has recently been supplied | 





C. C. Dunkerley and Co., Limited, in commemoration of fifty 
years’ service with this firm, and asa token of high esteem and 
regard. 27th April, 1857—2Z7th April, 1907.” 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A GENERAL meeting of the Institution of Mechanical 
Engineers was held on Thursday evening, the 25th ult., 
at the Institute’s buildings in Storey’s-gate. On this 
occasion Mr. T. Hurry Riches, the recently elected pre- 
sident, read his presidential address. 

The preliminary business consisted in reading the 
minutes of the last meeting and the announcement of 
the election of twenty-one new members, and three 
transferences from associate membership to full member- 
ship. This business having been erent Mr. Riches 
gave his interesting address, which read as follows :— 


I desire first to thank you for the honour you have conferred 
upon me by electing me as your President. When I remember 
that this chair has been occupied by many of the greatest 
engineers who have adorned oar profession, [ feel impressed with 
the responsibility of endeavouring to maintain the dignity of the 
position, 

It is probably expected that I, as a railway man, should have 
something to say upon that side of mechanical engineering, and 
more particularly with reference to the rolling stock and machinery 
used. I will touch only lightly upon past history. 
occasions, when the late Mr. Joseph Tomlinson and Mr. Samuel 
W. Johnson were respectively presidents, they then gave you rail- 
way practice to date, and it would, therefore, be going over 
ground unnecessarily if I attempted to deal in detail with what 
might now be termed, more or less, ancient history. I therefore 
only call attention in passing to the considerable strides that have 
been made in the size of locomotive engines and vehicles. As all 
of you know, the original rolling stock of the Liverpool and Man- 
chester and the Stockport and Darlington Railways, if existent 
to-day, would be looked upon as toys compared with our modern 
engines and vehicles. 

To put it briefly, the dimensions of both locomotives and rolling 
stock have grown out of all comparison with those of the past, 
and the speed of trains has been enormonsly increased. The 
relative size and capacity of ancient and modern locomotives is 
well shown by the diagrams of the ‘‘ Rocket,” and one 
of the latest express locomotives, also two recent goods loco- 
motives. The respective tractive effort of each and the relative 
heating surface are given, and also illustrations* showing the loco- 
motives and rolling stock of the railways of Great Britain—which 
have been reproduced from photographs, &c., kindly supplied me 
by my friends, the locomotive, carriage, and wagon superintendents 


On previous | 


railways in the country, did admirable work so long as the trains 
they were required to haul did not exceed their tractive capacity ; 
but the day seems to have arrived when sufficient adhosion cannot 
be obtaived on one pair of wheels to utilise the increased tractive 
capacity of the modern locomotive, with the result that two or 
more pairs of wheels have now to be coupled to utilise the power 
produced. There is one other feature of the modern locomotive, 
namely, instead of using the large wheels, which were favourites 
in practice of thirty years ago, a smaller wheel is more frequently 
used, and greater care taken in balancing to avoid undue oscilla- 
tion. As the result of the ever-increasing demands made upon 
the locomotive, and owing to the limited dimensions within which 
enlargement may be made, the design of the boiler has been 
brought very prominently under consideration. With the 
increased steam pressure used to-day, it follows that a much 
larger fire-box and much greater heating surface are imperative, 
In connection therewith numbers of devices and experiments have 
been tried with mure or less success. I do not, however, propose 
here to criticise the work of any designer, but merely to mention 
the fact that these devices have been brought into existence. This 
part of the subject has been so fully dealt with in Mr. Church- 
ward’s paper that I could not, in the space I have available, 
attempt to do equal justice to it. 
A fair series of examples of what might be termed ‘‘ modern” 
locomotives and boilers are illustrated. First, there is the Cone 
| boiler, with the large fire-box, having a large space round the box 
and above the crown, so as to give plenty of steam space, the 
barrel gradually tapering down to a smaller dimension at the lead- 
ing end. This practice has been growing now for many years. 
Next there is the Belpaire fire-box, which has been introduced 
into the British locomotive now for some years with more or less 
success, although doubtless this class of boiler requires greater 
care in construction, and somewhat greater care in management 
and repairs, to maintain and work it as economically and for as 
long a time as was the case with the older class of boiler. Next the 
plan of Mr. Drummond, where he uses cross tubes in the fire-box, 
and where, I understand, he has succeeded in getting a consider- 
ably improved evaporative duty in consequence. It must not be 
forgotten, however, that many years ago some of our predecessors 
used water mid-feathers and transverse tubes. It is true that 
these were of large diameter, but whether from the lack of 
experience or from the lower quality of material that had to be 
used, all those old schemes have away as being too costly 
to maintain and too difficult with which to keep stock running 
constantly. In these days of high pressures, not only in the 
sense of steam pressure, but also of heavy and continuous work 
by the locomotive, it is essential that the boiler should be well, 
and, as far as possible, simply made, so that its maintenance and 
treatment may be easy and economical, because the larger fire- 
grates and heating surfaces, together with the more rapid 
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OLD AND NEW LOCOMOTIVES 


| generation of steam at much higher pressare, have put upon the 
| modern locomotive boiler much extra stress compared with the 
older type. 


—I am enabled to show to-day’s practice in this country. It will 
be observed, from these illustrations, that modern requirements 
are gradually bringing the locomotives on the railways generally 
more and more into accord with one another, where the work to Whilst upon the question of boilers, what is forced upon the 
be done is similar. It must be noticed that, within the last few | attention is the necessity for a purer supply of water. Many 
years alone, the speed of trains has materially increased, the railways have adopted some plan for the softening of the water 
necessity for more rapid transport of both passenger and goods | used in their locomotives ; this, no doubt, has assisted to prolong 
traffic has become much more urzent, and this tendency towards | the life of the boiler and to make some economy in the consump- 
higher speed will without doubt be still further developed in the | tion of fuel, but there is still a good deal to be done in producing 
future. The long-distance express traffic, namely, that of trains | a better result, particularly in reducing the cost of purifying the 
travelling for over 100 miles without a stop, has also during recent | water. Before leaving the subject of the locomotive, i should 
years considerably increased, and it might here be noticed that | like to touch lightly upon the compound type. As is well known, 


one rsult of these long runs, such as between Plymouth and | 


London, Carlisle and London, York and London, Carlisle and 
Edinburgh, &c., has been to develop the necessity of using the 
late Mr. John Ramsbottom’s water-trough method. He, I believe, 
first introduced that appliance, and was for a long time the only 
locomotive superintendent to use that system of picking up water. 
That practice has now been copied, and Mr. Ramsbottom’s arrange- 
ment bas been in some measure improved upon by the engineers 
of severalof the great railways. 

The requirements of the public and competition combined have 
rendered it imperative that coaches of much Jarger dimensions 
and of more luxuriant fitting and comfort should be provided, at 
least upon the leading railways; but these great carriages, tome 
of 35 tons weight and upwards, have enormously added to the 
weight per passenger to & hauled. These extra demands have 
made it absolutely necessary that the locomotives should be more 
powerful. This desideratum, however, owing to the limited load 
and structure gauge on British railways, has been difficult to 
accomplish. The limit of width and height has so circumscribed 
the area within which everything must be placed, that the British 
engineer has much more difficulty in producing the great loco- 
motive and carriage of to-day.than has his foreign or American 
contemporary. For this reason one sometimes regrets that the 
4ft. Shin. gauge was the one that ultimately triumphed in the 
battle of the gauges; but whilst saying this it must be realised 
that the old broad gauge was not an ideal one, and we are led to 
wish that the 5ft. 6in. gauge had been that adopted. It would 
have given room, not only for cylinders and motion work, but 
would also have enabled journals to be lengthened without 
crippling other dimensions. A word of regret I must express, 
that the fine old single-driving-wheeled locomotive has to be super- 
seded. The excellent engines of this type on the Great Western, 
Great Northern, London and North-Western, Midland, and other 


* These we crit as our readers are femil‘ar with them all, 





many efforts have been made with more or less success to introduce 
compounding, but there does seem one requirement that has not 
been fully accomplished, namely, to get full effect out of the steam. 
It would appear that this might be improved if some method of 
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the question of the amount hauled per passenger carrieg . 
weight has increased from a little over 2-3 wu § to pipe 
some cases, as 30 owt. per passenger, but not only has the cont in 
accommodation allowed per nger been increased but ‘ 
seating accommodation provided per train has also enorno - 
increased compared with the number of passengers actually cane 
There is no doubt that great waste is being constantly incurred d, 
the hauling of vehicles, a large percentage of the seats of which mn 
empty for a considerable portion of the journey. I do not Pet 
the managers in all cases, because*the public are continualle 
demanding more room and better accommodation, forgetti y 
otherwise ignoring the fact, that to let one passenger have Py 4 - 
partment to himself or herself, as the case may be, is pes 
unreasonable, as in many cases only a single passenger js carried 
where at least six ought to occupy the compartment. his fact 
is one of serious import to the dividend earning of the railwa 
and if it could be remedied, so that the carriages hauled = 
better filled in proportion to their seating accommodation, it would 
be an enormous advantage to the railway companies, and, I cannot 
help thinking, no serious loss to the public. 

Very much of what I have said in reference to passenger stock 
is equally true in reference to stock for goods traffic. Although a 
large percentage of the goods wagons of the railway companies arg 
I wilt to carry 8 and 10 tons, the average weight carried by these 
vehicles rarely exceeds 2 tons, and, therefore, if it were possible to 
pnt the load of a train into the ny capable of carrying the 
weight, the load to be hauled would be reduced by at least 50 per 
cent. through the saving in tare weight. This is a matter that in 
the interests of the country at large should surely have better 
attention. It isoften urged that still larger wagons should be used 
in England, and that the practice on the British railways should 
be brought more closely into line with that of the American, [ft 
must not be forgotten, however, that a large percentage of the 
traffic over the latter railways is carried for much longer distances 
than is the case in this country, and, further, that the load per 
vehicle is very much higher than is the case here. It is, moreover 
also a fact that quite recently a strong effort has been initiated by 
those in charge of the American lines to stop what they realise as 
the enormous waste of vehicles compared with the loads carried, 
and I understand this matter is now receiving, and will receive 
much better attention by them than has been the case in past 
years. As to the use of the larger wagon in this country, there 
are practicaily few classes of ‘traffic they are at all suitable for, 
Those they-may be useful in dealing with may be summed up in 
five or six items—coal, iron, ore, rails, stone, and some few other 
heavy commodities of the kind. But it must still be remembered 
that even with the coal a large amount of the traffic of this c untry 
is required in comparatively smail lots of 10 tons and below, 
because the wants of the purchasers do not exceed these quanti- 
ties, and to send a 30 or 40-ton wagon carrying 10 tons or !ess is 
too wasteful. Even for shipment traffic, a large number of ships, 
particularly in the coasting trade, take small cargoes, and to be 
unable to divide 50 or 60 tonsin smaller lots for completing a cargo 
would be highly inconvenient, particularly so when coal is sent 
from the colliery and not consigned toa particular ship, Where 
the traffic, however, is required in large quantities and the points 
of loading and discharging are nearly constant, the large wagons 
are desirable, and are certainly being used in this country wherever 
a suitable place can be found for them. In wagon stock some 
efforts have been made to introduce into this country automatic 
couplings, but not, so far, with much success. LEitherside brakes 
have also been devised with more or less success, and roller bear. 
ings are being tried to a limited extent on some wagons. Specifi- 
cations have been agreed to and by the railway companies 
for wagons of 10, 12, 15, 20, 30, 40, and 56 tons capacity. 

There is only one other matter which perhaps calls for any 
remarks from me as to railway traffic, and that is the development 
of railway steam motor cars. A great deal of controversy has 
arisen over this type, and having had some experience of it, | say 
that for sparsely a districts, and, indeed, for close traffic 
in short distances, I look upon these self-contained cars as emi- 
nently successful ; but when they are used to take trailer cars, and 
are, in fact, converted into ‘“‘ mixed” trains, then I think their 
advantages very soon disappear. Under such circumstances the 
method which is being adopted on the London and South-Western 
and London, Brighton, and South Coast, and some of the other 
railways, including the Taff Vale, of fitting carriages that can be 
attached to an ordinary locomotive, and by which arrangement 
that locomotive can be driven from the leading end of the carriage 
when it is being pushed in front, is the better method of dealing 
with mixed traffic. I make these very few remarks about motors, 
as recently I had the pleasure, conjointly with another memter, of 
submitting a paper upon this subject to the Institution, and, 
therefore, I think it is probably not necessary to elaborate what 
was then said. It would not be right if | were to dismiss the 
subject of railway traction without at least touching lightly upon 
the question of electrical traction. Here similar questions arise 
as in the case of steam cars; electricity may be in the same way 
abused if not used properly. In the case of passenger traffic there 
can be no doubt that for frequent trains, for not too long distances 
and for frequent stops and high speeds, electricity is extremely 
useful and desirable. As regards the utility of electrical traction 
on goods and mineral traffic, I cannot help believing that those of 
our members dealing with this problem will find it worth conside- 
ration in the highest degree to solve the question of regenerative 
control. There are, for instance, in South Wales and many of the 
mining districts, cases where the loaded wagons come down hill 
and the empties have to be taken up. If it were possible to use 
the gravity and momentum of the down train to generate current 
for the up traffic, and that at a reasonable cost, then it ought to 
make an enormous difference in the pssibilities of electric traction 
for such purposes. Why should not the slowing and stopping of 
trains be done by retardation of the electric motor instead of by 
brake blocks, and this force returned electrically to the generating 
station for other use! When I have spoken of this to electrical 
engineers I have been met by the reply that they can use electric 
brakes. But where is there a safe one, and where is the saving 
unless the retardation creates current that can be usefully absorbed 
elsewhere ? 





condensation could be applied, and I cannot help thinking that 
with the facilities now existing on many railways for picking up 
water it might be possible to apply a condenser, and so assist in 
front of the piston by obtaining at least a partial vacuum and then 
pumping the condensed steam back into the boiler at high tem- 
perature. To mention some of the small improvements placed 
upon locomotives of later years, the cab is now almost universally 
used. All gauge glasses are covered and protected from causing 
injury to the men, and water gauges are placed upon tenders or 
other tanks to save the men from risks, which used to exist in their 
having to leave the foot-plate when the locomotive was running to 
ascertain the condition of their water supply Power brakes are 
now almost universal upon locomotives, and, therefore, the men 
have much better control of their engines and trains, 

I will now refer to the carriage stock. There are some of us, at 
any rate, who will remember the introduction of the Pullman cars, 
It took a long time for the British public to accept them, but since 
those days, and more particularly in recent years, a large number 
of the railways have built coaches more or less upon the line of the 
‘* Pullman,” and, in some cases, have improved upon it. 

One cannot help feeling struck at the great increase in the space 
allowed per passenger to-day when compared with that allowed in 
the early years of railways. Not only is this true in the first and 
second-class carriages, but it is also equally true of the third class ; 
indeed, the accommodation now provided for the latter is quite 
equal to the first class of years ago, besides which, in more recent 
years, the dinirg and sleeping cars, also lavatory, lighting, and 
heating conveniences, have materially contributed to increase the 
weight of the train, although it cannot be denied that these im- 


As having a good deal to do with dock working, I feel | must 
have a few words to say on that branch of mechanical engineering. 
I am here, again, a little reluctant to go into many details, 
because at the last Cardiff meeting I had the privilege, conjointly 
with another member, of submitting to the members one out of a 
group of papers dealing with coal-shipping appliances on the docks 
of the Bristol Channel. I commend tothe consideration of engineers, 
more particularly those engaged on hydraulic work, the necessity 
of providing for greater speed in future in the movements of 
machinery of all kinds. I have learnt by experience that one of the 
troubles of the older insta!lationsis due to the fact that when the high 
pressure and return mains were put down, quite sufficient considera- 
tion was not given to the necessity for making the area of the mains 
large enough to keep down the speed of the water passing through 
them, and by this means bringing the ' igh-pressure water as freely as 
possible to the point of use. In exactly the same way, where return 
mains are necessary, they should always be provided of ample size. 
The reply is of course—cost. Thatis true, but the free flow of water 
to where it is wanted and the free return to where it has to be 
re-pumped will make a material difference in the cost of pumping 
engines and the wear and tear of the plant generally, and more 
particularly the speed and satisfaction with which such plant can 
be used. It has often been said, and truly, that for certain work, 
such as cranes, where the load is not constant, electricity is best 
suited. I agree, but for tips where the load is very closely a regular 
quantity and where steady and reliable working and no failures are 
essential, then hydraulic power appears tome to be the most reliable, 
and therefore the most desirable. It is also more safely managed 
by the ordinary workman, who should, wherever possible, be 





provements add greatly to comfort. I have already referred to 
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SE es 
ill give unless specially educated to 
that wants rer one ee ae acameol + necessary 
the work. .e it and to do everything faster, therefore larger loads 
to econ” or speeds must be dealt with by those who desire to 
at much oes rank, and this fact must be forever before then. 
keep, should not forget what is due to the engineers who have done 
sh to develop road motors. These vehicles have no doubt 
oe tay, but I believe there are two weakaesses which require 
come et ‘namely, the method of carrying then on their springs 
ry nestion of side slip. The former, | conceive, will not be 
pair sf “tcrily dealt with until more satisfactory tires and springs 
ed. Such improvements should materially reduce the cost 
af repairs and save many accidents. These remarks equally apply 
to the passenger as well as ihe merchandise vehicle ; and when 
have been still further perfected, as I believe they rapidly will, 
these internal combustion and steam engines will make these cars 
both the = rivals to the present street tramways, and [ think within 
eee gears will have superseded them. ‘he efforts of the Railway 
Clearing House Committee have been directed for a long time 
towards improving the rolling stock of this country in the interests 

f public safety, and the Engineering Standards Committee is also 
oie a most useful work (which I submit should be to the benefit 
of every section of engineering) in arranging standard sevtions and 
dimensions over a Jarge field of the requirements of the members 
of our profession and the public generally, and every assistance 
should, | think, be given by us to make their labours useful to the 
fullest degree. It would not be right to forget the services of the 
engineers who have designed the modern workshop tools and 
appliances, hydraulc, pneumatic and electrical, which have so 
largely assisted in making the manufacture of all things in our 
workshops so much more easy and economical. To mechanical 
engineers, of course, is due the credit for improved facili ies of 
transit by land and sea, as well as the cheapening of production of 
almost all the commodities which we use. : 

[ should not be satisfied to close this address without saying 
something on the question of the technical education of engineers. 
Having been closely connected with technical education for a long 
period of years, [| am always anxious to impress upon our young 
friends particularly the necessity of combining a thorough and 
sound theoretical knowledge with an equally sound practical train- 
ingas a mechanic. I hold that no amount of purely theoretical 
knowledge can make a thoroughly satisfactory engineer uniess he 
has a sound knowledge of the technical details of work in the 
workshops, and I advise every young engineer, if he intends to be 
an “engineer” at all, and a ‘mechanical engineer ” in particular, 
to acquire a thorough workshop training, coupled with study in 
theoretical work, and, after his mechanical work is finished, to take 
4 thorough course of theoretical instruction in one of the technical 
colleges. Diligent and sound work in these two branches should 
make any man with reasonable ability a useful member of the 
profession, and one who could certainly make himself useful to any 
employer. Under such circumstances, intelligence and diligence 
in his work must ensure success, It is the half-educated man in 
either ore section or the other who finds a difficulty of progress. 
There is an old saying, which is a very true one, and nowhere more 
true than in the profession of a mechanical engineer: ‘There is 
plenty of room on the top.” Education, ability, and practical 
training and industry will ensure success, and I advise the younger 
members of our profession to read with care the presidential 
address of our Past-president, Mr. William H. Maw. I believe 
that those who give zealous attention to what he has said need not 
fear for their future, and no man with the attributes I have named 
will ever regret having entered the profession to which we are all 
proud to belong. 

On rising to pass a very hearty vote of thanks to Mr. 
Riches for his address, Mr. Maw said that it was admir- 
able, and the facts given were not only interesting in 
themselves, but they had been put forward by a man 
who had taken a very keen interest in the subjects he 
had dealt with. He felt sure that the opinions that had 
been expressed would be remembered by all, and would 
bring forth good fruit. 

Mr. Aspinall observed that he had very great pleasure 
in seconding the vote of thanks. Without criticising the 
address in any way, he stated that he was pleased to 
hear the President’s remarks on regenerative control. 
He had at the Cardiff meeting referred to the amount of 
iron on the permanent way due to the wearing away of 
the brake blocks, &c., and he felt sure that in future some 
blast furnace managers would be pleased to buy the 
permanent way. If regenerative control could be used 
even partially, many thousands of pounds would be saved 
each year. 

Mr. Riches briefly acknowledged the vote of thanks. 
The meeting then terminated. 

On Friday evening a distinguished gathering assembled 
at the Hotel Cecil on the occasion of the anniversary 
dinner. Amongst those present we noticed the President, 
Mr. T. Hurry Riches; the Right Hon. R. B. Haldane, 
K.C., LL.D.; the Right Hon. J. Lloyd Wharton; Sir 
Alexander Kennedy, F.R.S.; Engineer Vice-Admiral 
Sir A. John Durston, K.C.B. (Engineer-in Chief of the 
Fleet); Sir Wm. H. M. Christie, K.C.B., F.R.S.; the Hon. 
Sir Josiah Symon, K.C.M.G.; the Hon. Sir Horace Tozer, 
K.C.M.G.; Major-General C. F. Haddon, C.B.; Major- 
General D. D. T. O'Callaghan, C.V.O., R.A.; Councillor 
G. W. Tallens (Mayor of Westminster); Mr. John A. F. 
Aspinall; Brigadier-General W. E. Bluett, C.M.G.; Dr. 
R. T. Glazebrook, F.R.S.; Mr. A. Tannett-Walker, Mr. J. 
Mc1). Henderson; the Hon. Sir Wm. Arbuckle; the 
Hon. Clifford Sifton, K.C.; Mr. M. Deacon; Mr. 

Duncan Pirie; Mr. Charles Hawksley; Mr. Edward 
Ellington ; Professor John Perry, F.R.S.; the Hon. C. H. 
Rason; Mr. Mathew Cope, and Professor Unwin, LL.D., 
F.R.S. 

Covers were laid for 250, and during the dinner selec- 
tions of music were played by the Imperial Orchestra. 
The toast list was particularly lengthy. The usual loyal 
toasts were gracefully submitted by the President. The 
toast of “Our National Defenders” was given by Mr. 
Aspinall, who, in the course of his remarks, said that he 
considered the Institution of Mechanical Engineers the 
most active branch of the Peace Society. He briefly out- 
lined the great progress made during the last hundred 
years in steamships, pointing out that in 1814 there was 
only one steamship in the water, and in 1820 some of the 
foremost critics of the day were of opinion that steam- 
ships would never crossthe river Tay. Rapid strides had 
since been made, and he did not think that even Sir John 
Durston would prophesy what the future held in store. 
Recently much had been said about flying machines. 
Although those at present were by no means a success ; 
yet he considered that no sensible engineer would say 
that flying machines were impossible. 

In replying on behalf of the Navy, Engineer Vice- 
Admiral Sir A. John Durston referred to the increase of 
mobility due to the adoption of the turbine. With regard 


to the torpedo flotilla, he said that considerable advan- 
tages were derived from the use of oil as fuel, as it 
required less space for storage. In conclusion, he stated 
that in the Navy every part of the organisation was 
being constantly overhauled and maintained in a fit 
condition. 

In replying on behalf of the army, the Right Hon. 
R. B. Haldane—his Majesty’s Secretary of State for 
War—said that he sometimes envied his colleagues of 
the Navy; their organisation was simpler than that of 
the army, and had the advantage of being founded on a 
long line of continuous tradition. He was, however, 
inspired with the hope that before long the army might 
become what the Navy had been for so long—not the 
sport and plaything of party controversy, but the em- 
bodiment of a great and continuous tradition. He 
thought that owing to the attitude of the premiers now 
in this country, that a step forward towards the organisa- 
tion of a scientific force for the defence of the 
Empire as a whole had been made. He urged 
those present not to be misled by comparisons. 
Germany, France, and Russia required great armies, 
and their strength was their armies plus their navies; 
but England’s strength was her Navy plus her army. 
He believed that there was a spirit in the people which 
would induce them to give the voluntary service required. 
They must in the future, as in the past, rely upon those 
men who are ready and willing to give the best years of 
their life, and lay them on the altar of their nation. He 
believed the people would come up to the ideal; he 
believed in his fellow-countrymen in England and the 
Empire ; and he believed that the future was as clearly 
within their grasp as was the future of their ancestors, 
who solved successfully problems which were, perhaps, 
even more difficult than those of to-day. 

Mr. Tannett- Walker proposed the toast of “ The Houses 
of Parliament,” which was acknowledged by Mr. Duncan 
V. Pirie, who, in replying, briefly referred in general 
terms to the work of the Houses of Parliament. He 
offered the members a hearty welcome to Aberdeen in the 
summer, and expressed the wish that they would go 
in large numbers, and be pleased with all they saw there. 
The health of “ Our Guests ”’ was proposed by Mr. Elling- 
ton. He said that in the middle of last century the 
engineers of this country had two ideas. One was, that 
we were the workshop of the world; and the other was, 
that our Colonies would become self-supporting. These 
views, however, did not hold to-day. He thought there 
was one line in which we could maintain our supremacy, 
and that was for the workshop of the best materials. 
This he felt sure we had always maintained. The Right 
Hon. J. Lloyd Wharton briefly replied. The toast was 
also acknowledged by the Hon. Sir Horace Tozer, who, 
in the course of his speech, made the interesting state- 
ment that Queensland had bought every pound’s worth 
of materials for its railways from this country. Sir 
Josiah Simonds also spoke. 

The last toast, that of “The Institution of Mechanical 
Engineers,” was proposed by Sir Wm. H. M. Christie, 
and was admirably acknowledged by the President. 











DREDGER FOR ALLUVIAL TIN DEPOSITS. 


One of the largest and most powerful dredgers yet con- 
structed for working alluvial tin deposits has just been com- 
pleted by Wm. Simons and Co., Renfrew. It has been built 
to the order of the Tongkah Harbour Tin Dredging Company, 
under the direction of Mr. L. A. Smart, M.I.E.S., London, 
and is so arranged that with some necessary modification 
on the saving tables the dredger could be equally well 
employed in the work of gold recovery. The buckets, 
formed of cast steel backs and hard steel bodies, fitted with 
lips made of special quality of steel to wear well, are 74 cubic 
feet capacity, and of strong design. The bucket ladder is 
built in the most modern form of girder work, and designed 
for dredging to a depth of 40ft. under water level. The 
upper and lower tumblers are of cast steel, the lower 
tumbler being in two pieces, working in special bearings of 
cast steel and chilled iron. The buckets discharge the 
material into shoots lined with stcel bars, and from these it 
is discharged into the screen, which is of the revolving type, 
with graduated perforations, and driven by friction gear at the 
lower end. The dredging gear consists of spur gear with a 
large and powerful friction clutch, so that the buckets can 
be disconnected at will while the screen and elevator gear 
is still running. The dredging gear is driven from a set 
cf horizontal compound condensing engines fitted with air 
and feed pumps. Steam is supplied from a horizontal multi- 
tubular cylindrical steel boiler constructed for 140 1b. work- 
ing pressure. An ‘independent auxiliary steam feed and bilge 
pump, with connections to the tanks, water boat and bilges, 
also a feed filter, meter, and special vertical steam feed- 








heater are provided. The screen and elevator gear are driven 
from the first motion shaft of the dredging gear. Water is 
supplied to the screen by one 16in. centrifugal. pump, driven 
by vertical compound engines. The pipe from water pump 
enters the screen at the lower end, and is perforated for its 
fulllength. The saving tables are very large, and of an are a 
suitable for the special material to be dealt with. In 
addition to the tables, special launders, 60ft. in length, are 
fitted on each side of the dredger. The launders are pro- 
vided with riffles for their entire length, so that no paying 
material can be lost. The launders also serve the purpose 
of carrying off the tailings from the tables sufficiently far 
astern to prevent even the softest material from running 
back upon the buckets. The elevator, which has its drive 
from the upper end, is designed to discharge the material 
at a height of 20ft. to a distance of 50ft. from the stern, and 
is fitted with a close connected chain of buckets, each of which 
is a duplicate of the other, and all being interchangeable. 
The hull is of steel, with wood decks, and strong outside 
beltings are fitted at the water-line to meet the various stresses 
to which the hull is subject in this class of work. All fram- 
ing for carrying the gearing, bucket ladder, screen, and 


tables, is of steel, built in single web section to facilitate 


inspection and painting. A large and powerful mooring 
winch, driven by an independent two-cylinder high-speed 
engine, is placed on deck. It has six independent wire rope 
barrels, one for theladder hoist, one for the head moorings, and 
four for the side moorings. All the barrels are arranged to work 


independently or conjointly. A special feature of this 
dredger is that all working parts are made to gauge, and 
duplicate parts made from templates so as to be inter- 
changeable. The dredger is electrically lit throughout, and 
accommodation is provided on board for acrew. There are 
large tanks fitted up for feed-water, and storage space for a 
large amount of wood fuel is provided. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o 
correspondents. ) 


our 





COMPOUNDING AND SUPERHEATING, 

Sir,—The man who designed the new Italian compounds must 
surely have discovered the philosopher’s stone in locomotive engi- 
neering. Engines that are 27 per cent. better than the De Glehn 
compounds, and 20 per cent. more economical than Schmidt super- 
heater engines, must be marvels of efficiency. Nothing is said as 
to the quality of the coal used in the engines with which the com- 
parisons are made. The fuel would probably be briquettes on the 
Northern Railway of France, but Welsh coal is searcely likely to 
be burnt in the Canadian locomotives. Compounding has never 
been anything but a compromise for reducing the temperature 
range and diminishing condensation, and, as everybody knows, it 
only partly effects its purpose. Where the conditions are the same, 
I do not believe that any system of compounding would be 20 per 
cent. superior to superheating—that is if high superheating is 
employed, as it is in the Schmidt engines. No; I think that the 
bases of comparison are wrong, or something else is. For one 
thing, no allowance is made for the different atmospheric con- 
ditions prevailing in Canada, as compared with those in Italy. 
Then, for these Italian compeunds to be 27 per cent. better than 
the De Glehn engines is to make out that the latter are anything 
but efficient. To cap all, to be 20 per cent. more economical than 
superheated steam locomotives requires explanation. At present 
the statement of your correspondent is incredible, and I should 
not wonder if it remained incredible. 

Your correspondent ‘‘X.” has entirely missed the point of 
my letter. My first calculation shows that engine mileage must . 
be included. For the rest I am quite content to let my figures 
speak for themselves. With saturated steam simple locomotives 
bard work is impossible on a so-called low consumption of fuel. 

London, April 27th. F. W. BREWER. 





SWEDISH IRON ORE PROBLEM. 


Sir,—In your issue of April 19th last we notice the following 
remarks :—'‘‘It is fortunate that pig iron producers in Great 
Britain have only availed themselves to a limited extent of the 
iron ore resources of Sweden, as any restriction in the supplies of 
these representing a consideravle tonnage would cause much 
inconvenience.” 

As selling agents in Great Britain for the iron ores of Swedish 
Lapland, we can state that these Swedish iron ores bave been used 
by British iron and steel works in gradual'y increasing quantities 
during the last ten years, and the quantity imported last year was 
quite considerable. 

The bulk of the 782,553 tons was shipped to British ports, and 
a considerable portion of this ore consisted of high-grade low phos- 
phoric ore containing approximately 70 per cent. metallic iron. 

Owing to the restriction policy adopted in Sweden, many of our 

British customers will be left with very short supplies of Swedish 
ore during the coming year, and will be much inconvenienced 
through having to arrange for supplies of a lower grade ore to take 
the place of the Swedish ore. 

We are informed that po further quantities of the rich, low 
phosphoric grade, known as ‘‘ A” Kiruna and ‘A ” Gellivare ore 
will be exported in the future, the Swedes having decided to 
retain these ores exclusively for home consumption. 

(C. E. MULLER AND Co., LIMITED), 
H. N. MULLER, Managing Director. 

Middlesbrough, April 27th. 


THE TESTING OF METALS. 

Srr,—As member of Council of the International Association for 
Testing Materials, I should like to correct the statement in the 
interesting article in your issue of April 26th, that Great Britain 
was not represented at the Brussels Congress. As a matter of 
fact the British men.bership of the Association is considerable, 
and a fair proportion attended the Congress. I have pleasure in 
enclosing a copy of the official English report of the proceedings 
containing a list of the members of the Congress belonging to the 
nineteen countries represented, and also a copy of the report on 
the Congress submitted to the Council of the Iron and Steel Insti- 
tute published in the Journal of that Institute last year. 

London, April 26th. BENNETT H. BrovucH. 








PAISLEY WATERWORKS EXTENSION.—The first sod in connection 
with the extension of Paisley Waterworks at Staneley hieh level 
was ceremoniously cut on the 20th inst. by Mrs. Eadie, wife of the 
Provost of the burgh. The first of the Paisley reservoirs was con- 
structed in 1838, and since that period extensive additions have 
been made to the waterworks in order to cope with the demand 
caused by the growth of the town. Recently the Water Commis- 
sioners recognised that the available filtering capacity was not 








sufficient, and in order that this defect might be remedied they 
decided on further extensions. These consist of the formation of 
three additional filter beds, each measuring 90ft. by 60ft., and the 
erection of a new clear-water tank 136ft. in diameter and 37ft. 
deep, with a holding capacity of 3,245,814 gallons. The rate of 
filtration with the eleven beds at present in use is equivalent to a 
depth of 14ft. of water per day, or 7in. per hour, and the 
additional beds will have the effect of reducing this rate to 1lft. 
per day, or 5hin. per hour. The work will occupy about eighteen 
months, and will cost about £14,000. 

SreaM FERRIES IN SwWEDEN.—H.M. Minister at Stockholm, 
states the Board of Trade Journal, reports that a Commission 
appointed for the purpose has reported on the necessity for a con- 
siderable extension of the Swedish railway system. Among the 
schemes advocated is one which the Government intend to put 
forward immediately for considerably shortening the journey from 
Stockholm to the port of Malmé. A proposal will also be sub- 
mitted for connecting the port of Trelleborg—whence steamships 
now run to Sassnitz in the island of Riigen, which is in direct 
communication with Berlin—with an appropriate landing place in 
the immediate neighbourhood of Liibeck, by enormous steam 
ferries capable each of carrying some twenty railway carriages. 
A credit of six million kronor (£330,000) will be required for this 
purpose. H.M Minister adds that if the scheme is approved by 
the Diet it wll greatly facilitate the exchange of commodities 
between Germany and Sweden, which will thus be transported 
without breaking bulk or passing over Danish lines, and in view 
of the extremely low rates accorded on the German railways to 
goods for export, it will enable Germany to compete with British 
goods on still more favourable terms than those which they at 
present enjoy. 
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SIDE-PLANING MACHINE. 


WE have lately received from George Richards and Co., 
Limited, of Broadheath, near Manchester, particulars of a | 
side-planing machine which the firm has just constructed for 
the National Gas Engine Company, Limited, of Ashton- 
under-Lyne. The machine, which we illustrate above, is | 
designed to plane 40in. wide and 12ft. long, and is fitted with 
the firm’s patented starting, stopping, and reversing motion. 

The special feature of the planer is that the ordinary arm, | 
shown in the engraving on the floor in front of the machine, | 
can be replaced by a special arm shown in position on the 
machine. This arm is for planing the sides of pieces, and | 
has a vertical movement of 48in. above the floor line, and has a | 
cross adjustment of 3in., both feeds being automatic. These | 
arms can be easily interchanged, and the use of the special | 
arm obviates the necessity of re-setting the work. 
— is driven in the usual way by belting from a counter- 
shaft. 








SHIP'S SPEED AND POWER COMPUTER 


EstTIMATES of the power required to drive proposed vessels at 
any desired speed form part of almost daily routine in the 
drawing-offices of shipbuilders, naval architects, and marine 


engineers, and any instrument capable of saving the time | 


taken up by ordinary calculation, and affording a result as 


accurate, as it is quickly arrived at is deserving of attention | 


and adoption. An instrument which the designers claim to 
fulfil these conditions has been brought to our notice, and 
after the opportunity afforded of examining and testing 
it, we think many readers will be glad to have their 
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SPEED AND POWER COMPUTER 


attention called to it. The inventors inform us, indeed, that 
it has already been supplied to not a few of the leading ship- | 
building and marine engineering firms in this country and | 
abroad. | 
The instrument, of which we give an illustration, has been | 
designed by Robert Morton and W. J. Goudie, of 144, St. | 
Vincent-street, Glasgow, and they call it a ‘Speed and | 
Power Computer.’’ It is essentially of the slide-rule order, 
but the scales involved are circular in form, and worked on a 
common centre. The case containing it measures 154in. 
square, consisting of two cloth-covered boards, which fold 
together like the boards of a book. Ir the centre of the 
right-hand board—of which the illustration given above is a 
reproduction—a brass spindle is fixed, and on to this is 
threaded a ‘‘ base’’ sheet, which is fixed to the board, and on 
which are three circular scales. On it also are two discs, the 
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lower one of which is a complete circle, and the upper one is 
in three different sections of varying radii, which can be 
turned about the axis by meansof thesmall brassknobs. These 
discs are provided with sets of scales round their circum- 
ferences. 

Instruments of this class hitherto offered to the profession 


| deal, as a rule, with the simple solution of the well-known 


Admiralty formula, the value of the displacement coefficient 


| being obtained from an empirical scale. Such an instrument 


fails to take account of the form of the ship, a factor which 
has an important bearing on its economical speed, and the 
power result obtained from it cannot be relied upon, unless 
the coefficient of fineness of the ship approximates closely to 
that of the type ship, on which the scales of the instrument 
are based. Usually an attempt is made to cover this defect 
in a general way by specifying indicated horse-power ‘ cor- 
rection-factors ’’ for different classes of ships; but this is a 
somewhat crude method of dealing with the difficulty, and 


In the instrument under notice the first step in the power 
estimation is the determination of the approximate econo- 
mical speed of the proposed ship, in terms of the length and 
coefficient of fineness. This speed is then made the basis of 
calculation for the power to drive the ship at any other speed. 
In the notes and instructions which form a part of the 
Morton and Goudie computer, this economical speed 
—variously termed ‘‘ limiting speed ’’ or ‘‘ limit of economical 
speed ’’—is defined in general terms as the ‘‘ particular speed, 
above which the increase of power for equal increment of 
speed becomes disproportionate to the increase for correspon4- 
ing increments below this value.’’ For the purpose of esti- 
mating the “‘ limiting speed,” there are provided on the base 
sheet fixed scales of length and limiting speed, and on the 
lower movable disc an arrow Jine, A, and ascale of coefficients 
of fineness. The first rule of operation relating to these is 
thus stated on the sheet of 
directions accompanying the 
instrument :— 

Rule I.—Given: Length and 
coefficient of fineness. To 
find: Limiting speed. Place 
arrow A against length (a), and 
read the limiting speed on 
the fixed scale opposite the 
coefficient of fineness on the 
lower disc. 

The limiting speed being 
ascertained, the ratio between 
it and the required speed is 
next determined ; and, to ac- 
complish this, scales of re- 
quired speed and speed ratio 
are provided on the lower 
movable disc, arrow lines B 
and D on the upper movable 
disc, and C on the base sheet ; 
and the second rule of opera- 
tion relating to these is stated 
thus :— 

Rule II.—Given: Limiting 
speed (determined by Rule 1.) 
and required speed. To find: 
Speed ratio. (a) Place the 
required speed, on the lower 
disc, against the limiting speed 
on the fixed scale. (b) Keep 
the lower disc fixed, move 
the upper disc till arrow B 
coincides with arrow O, and 
read the speed ratio opposite 
arrow D. 

These preliminaries being 
arranged, the indicated horse- 
power to drive the ship at the 
required speed can be deter- 
mined; and for this purpose a 
displacement scale and arrow 
line E are provided on the lower 
movable disc, and a second 


| of the working out of estimates on the instrument. 
| with the actual results obtained on the vesse}’s ¢ 
| sufficiently illustrate the working result. 


| to find the indicated horse-power to drive the 


stated, been deduced by a process of careful compari 

many progressive trials and subsequent sea results of effi rh, 
vessels representing distinctive types. It is stated that wa 
values selected for the constants are such that the ~ 
given by tbe instrument for a twin-screw vesge] thoes 
taken as the approximate indicated horse-power to driy “ 
vessel at the required speed on trial; while, in the pg ~ 
paddle or single-screw vessel, the indicated horse-power > 
trial may be reckoned from 5 to 10 per cent. less than the 
calculated value.”’ - 

The following example, taken from several which are given 
rianeeated 
lals, may 
i The case ig that of 
a single-screw steamer: Length = 385ft., coefticient of fin 
ness = ‘785, displacement = 10,300 tons. It is required 
vessel at 10-8 
and 9°8 knots. 

Now, by Rule I. limiting speed = 10°75, say 10-8 knots 

By Rule II. for 10°8 knots speed ratio = 1, and for 9:8 
knots speed ratio = °91 approximately. . 

By Rule III., at 10°S knots, with speed ratio — | 
indicated horse-power = 2300 approximately, and at 9-4 
knots with speed ratio = ‘91, indicated horse. power 1640 
approximately. 

The highest speed on trial was 10°8 knots, and indicateg 
horse-power = 2185. At 9-8 knots indicated borse-power — 
1458, so that the trial trip results are about 7 and 11 per cent 
less than the calculated values. f 

From our examination and tests of this computer, we 
think it will be found a time-saving device, while, apart from 
this, and in virtue of the valuable data incorporated in the 
scales, it appears to be a really desirable addition to the 
engineering and shipbuilding designer’s office equipment, 
Where preliminary power and speed estimates have to he 
made at high pressure, one or at most two minutes easily 
suffice for the performance of any ordinary calculation, ~ 








A REDUCING SCALE. 


WE have received from Messrs. John Haddon and Co,, of 
Salisbury-square, Fleet-street, E.C., a patented instrument 
designed specially for process engravers, artists, and all 
workers in the reproductive arts, for gauging the proportion 
ate sizes of reductions and enlargements of prints and draw. 
ings, &c. Our engraving requires little explanation. The 
instrument consists of two right-angled brass rules, with 
limbs 12in. in length. These rules are arranged as shown in 
the illustration, the diagonal guide being made of steel. All 
the limbs are marked off in inches and eighths on their inner 














REDUCING SCALE 


sides, and in sixths of an inch, so that the actual size of the 
reduced figure in picas can be obtained. 

In using the instrument all that is required to be done is 
to place one of the scales along the edges of the picture to be 
enlarged or reduced. The slotted steel guide is then turned 
until the slot passes through the top opposite corner, making 
the guide form a diagonal. The operator will know either 
the width or the height to which he wishes to reduce his 
picture, and so he brings the other arm to either of these 
measurements, and the unknown size can then be read off 
on the other limb. By reading also on the sixth scale, the 
actual size of the picture in picas can bé read off. Much 
time is frequently wasted in overrunning matter to 
allow room for blocks that have been made too large, and 
it is claimed that the use of this scale will prevent this ocur- 
ring. The handling of the tool is simple. 








EXHIBITION OF INVENTIONS IN BERLIN.—An important exhibition 
of inventions will take place in Berlin from June 15th to Septem- 
ber 15th this year. The exhibition is to be held in the new large 
hall which has recently been erected at the Zoological Gardens, 
and is being organised by a highly influential committee. It will 
deal not only with all the discoveries and inventions of recent 
years, such as telephotography, wireless telegraphy and telephony, 
colour photography, liquid air, radium, &c., but famous exhibitors 
will also endeavour to trace the history of their branch of manu- 
facture by showing models in the various stages of development. 
Thus the various improvements leading to the p-rfected machine 
or device will be under observation. Prospectuses and full par- 
ticulars may be obtained from Ausstellurg von Erfindungen der 








pair of length and speed-ratio 
scales are provided on the upper disc. The third rule of 
operation relating to these is as follows : -— 

Rule III.—-Given : Limiting speed and speed-ratio—deter- 
mined by Rules I and II.—length, and displacement. To 
find : Indicated horse-power to drive the vessel at the required 
speed. (a) Place arrow E, on the lower disc, against the 
limiting speed on the fixed scale. (b) Keep the lower disc 
fixed, move the upper disc till the length (b) is against the 
displacement, and opposite the speed ratio read the indicated | 
horse-power to drive the vessel at the required speed. 

From the foregoing it will be evident that, so far as the 
application of the empirical constants to the calculation is 
concerned, the instrument is automatic. The selection of 
data by the operator is confined to the fundamental essentials 
of the design, viz., length, coefficient of fineness, and dis- 
placement. The empirical constants involved have, it is 


Kleinindustrie, Hardenbergstrasse 45, Berlin. 


WIRELESS STATIONS ON THE GERMAN Coast.—At the present 
time there are on the German coast thirteen wireless telegraph 
stations, ten of which are on the North Sea at Brunsbiittelkoog, 
Cuxhaven, Heligoland, Aussenjade Lightship, Borkum, Borkumriff 
Lightship, lightship Elbe I., Weser Lightship, and Bremenhavener 
Lloydhalle. Of these, seven belong to the German Government, 
whilst the three last-named belong to Hamburg, Bremen, and the 
North German Lloyd respectively. The three wireless stations on 
the Bultic Sea at Biilk, Marienleuchte, and Arkona are supported 
by the German Admiralty, which will shortly take over the station 
at Brunsbiittelkoog. This was previously worked by the authori- 
ties of the Kaiser Wilhelm Canal. The majority of these stations 
has been for about twelve months in uninterrupted communication 
day and night with the telegraphic system of the German Empire 
and vessels provided with wireless telegraphic apparatus he 
impulses sent out from coast stations have a wave length of 365 m. 
The German Admiralty have also a wireless station at Tsingtau. 
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TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 


gySTEM.* 


By J. S. HiGHFIELD, Member of Council. 


Ir is long since series systems of transmission were used for arc 
«being with direct and rectified currents of constant value, and 
Se ewer transmissions have been put down consisting of two 
small P nachines, the one runnirg as generator and the other as 
psc! but with the exception of a number of installations erected 
ma eeitzerland and elsewhere on the Continent, most of them of 
ee osativel) small size, the parallel alternate-current system has 
Swed for all transmission work. 

The ease with which the pressure of an alternate current can be 
altered, and the simplicity of the apparatus required for the pur- 
nose, the solidity of the generator construction, and the convenience 
ry rrallel working, will probably cause this system to hold its 
oe When, however, very ong transinission systems are 


sont ti ld. r aye 
aay, involving the use of very high pressures, many difficul- 
rvs chietly due to impedance and capacity of the line, are 
’ 


encountered. These difficulties have been recognised and pointed 

ut by various authorities, but by the exercise of great skill they 
aon ‘been largely overcome. They can, however, be eliminated 
only by the use of direct current, and, in view of the increasing 
lengths of transmission lines and of the amount of power trans- 
mitted, it may be useful to examine what has been done in this 
direction to appreciate its advantages, to realise its limitations, 
and particularly to compare the relative value of alternate and 
direct currents for long-distance power transmissions. 

[ have for a long time been impressed with the advantages of 
direct current for long-distance transmissions, but during the last 
two years the problem was directly forced on my attention owing 
to the fact that the company to which I am engineer has obtained 
certain powers of supply in a very large area, aggregating 800 
square miles, with a circumference of, roughly, 80 miles, which it 
jsdesirable to supply through underground mains from a station 
situated on the circumference. In this case it at once became 
apparent that the cost of the cable system was the dominating 
factor in the problem, and, therefore, I found it necessary to care- 
fully consider any system which offered a saving in this respect. 
Consequently I have very closely investigated the possibilities of 
the direct-current series system for supplying such anarea. In 
studying the system for this special case 1t was necessary to extend 
the investigations into its possibilities in other fields, and it is 
owing to these circumstances that this paper comes to be written. 

It is impossible to go further without making reference to 
M. Thury, who has for years steadily worked out the details essen- 
tial to the direct-current series system, and who has since 1889, 
when he put down his first system, designed and carried out 
schemes of gradually increasing size and importance, culminating 
with the Moutier-Lyon system, which was put to work last year. 
He has continually increased the working pressures and simplified 
the apparatus, till for careful attention to detail and general excel- 
lence of design it compares favourably with alternate-current 
apparatus, on which so many minds have for years been at work. 


CONSIDERATIONS AFFECTING WORKING PRESSURE, 

In considering the relative advantages of alternate and direct 
currents for long-distance work, the first important matter to con- 
sider is which of the two systems offers the greater possibility for 
the use of high pressures, It is quite easy to produce alternate 
currents at exceedingly high pressures by means of static trans- 
formers. In order to obtain the same result from direct current 





Fig. i-THE E.M.F. WAVE FORM OF ALTERNATOR USED 
IN THE ‘‘COMPARATIVE” EXPERIMENTS 


it is necessary to put the generators in series. In this way there 
are no insurmountable difficulties in obtaining any direct-current 
pressure at which the line could be made to work. 

Until recently but little was known of the effect of direct 
current at very high pressures on insulating materials, and since 
there was much information with regard to the effects of alternate 
current, it became important to establish their relative breaking- 
down effects. To this end M. Thury built five machines, three 
giving 20,000 volts direct current each, the other two 25,000 volts 
each. The machines were built with fixed commutators and 
armatures and revolving brushes and fields, and although the volts 
between the sections of the commutator were about 5(0, the 
machines worked most successfully. The current was about 
lamptre. In order to compare the difference between alternate 
and direct currents a 75-kilowatt 50-cycle machine was used. Fig. 1 
shows the E.M.F. wave form. It will be noted that the curve is 
rather flat as compared with that given by most machines, and 
this, together with the fact that the number of commutator seg- 
ments in the direct-current machines was comparatively small, 
giving a slight waviness to the direct current, caused the results 
to somewhat favour the alternate current. 

It is not necessary to give the results of these tests in detail, but 
shortly it may be said that experiments were made by applying | 
pressure to many types of porcelain insulators and to sheets and 
blocks of common insulating materials. 

The first noticeable difference is that insulators which heat up 
on the application of alternate current do not heat with the appli- 
cation of direct current. Further, no crackling or brush discharge 
takes place in the neighbourhood of breakdown in the case of 
direct current ; 60,000 volts direct current will not break down 
ordinary telegraph insulators provided they are well vitrified and 
generally of good quality. 

Tests were made on sheets of pressphan ; the samples used were 
5mm. thick, and the tables hereunder show the sort of results 
obtained. These may be taken as typical of tests made on various 
other insulators. 

1, Sheet of pressphan, 5mm. thick, alternate current :— 


Test. Length of pressure Pressure R.M S. Observations. 


application. Volts. 
1 f lamin. .. .. 9,000 
os | 80 sec. 1 (ee SOD Punctured. 
” ( 2min. .. «« 9000 Strong discharge. 


L 15sec. later .. 9,000 ; Punctured. 
2. A similar sheet of pressphan, tested with direct current :— 


Length of pressure Pressure 


application. Observations. 
Min. Volts. 
2 10,000 = 
2 15,000 h, _ 
2 18,000 a 
2 a _ 
4 25,000 =... Punctured. 


The above samples, after being twice punctured with alternate 
* Institution of Electrical Engineers, 





current with an average of two minutes’ duration of pressure at 
10,000 volts, stood a pressure of about 15,000 volts direct current, 
and broke down only after a further application of 25,000 volts 
direct current for four minutes. 

3. Slabs of marble 20 mm. thick were tested ; these punctured 
after 75 seconds’ exposure to alternate current at 20,000 volts, or 
after two minutes’ exposure to alternate current at 15,000 volts. 

Direct current was applied for 15 minutes, starting at 10,000 
velts and increasing gradually by increments of 5000 volts at two- 
minute intervals to 45,000 volts, when puncture took place. 

Further tests were made to ascertain the relative sparking dis- 
tances of alternate and direct currents, and the results of some of 
the tests are set out in the form of curves in Figs. 2 and 3. It 
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Fig. 2-CURVE OF SPARKING DISTANCES (ALTERNATING 
CURRENT, 50 CYCLES) 
a, Sphere to Sphere; 4, Plate to Sphere ; c, Plate to Puint. 


will be noted from these that the sparking distance with the same 
pressure is about twice as great with alternate current as with 
direct current. Asa result of many tests made it may be taken 
that a direct-current pressure at least twice as great as an a!ternate- 
— pressure may be used on the same insulators and the same 
cable. 

The Lausanne line carries 4476 h.p. 35 miles. The insulators are 
quite small, but many careful measurements with 20,000 volts 
between the line and earth show that on a very damp and foggy 
day the total loss over 3000 insulators, together with lightning 
arresters, amounts only to 866 watts. 

It is a simple matter to work a directscurrent system on the 
equivalent of a three-wire system—that is to say, the middle point 
of the system is connected to earth, so that one line is worked at a 
pressure above earth and the other line at a pressure below earth. 
In this way, therefore, and using the same insulation, the effective 
direct-current pressure can be doubled. 

It has been found practicable to work overhead lines with alter- 
nate current at 60,000 volts across the wires of a three-phase 
system—say, 40,000 volts above earth. It would, therefore, be 
equally possible to work with direct current at 80,000 volts above 
earth, or at 160,000 volts between wires. 

With the exception of a short length on one system, all the 
Thury lines have been worked with overhead wires, but on systems 
where it is essential to carry the mains underground the advantage 
of the series system over an alternate-current system is much 
enhanced, 

There is no special difficulty in making a single-core cable to 
work with direct current at 60,000 volts pressure to earth ; there- 
fore, with two such cables an effective pressure of 120,000 volts 
can be obtained. This cable can be more easily built than a three- 
core cabie to work with 20.000 volts between conductors. 

Compared with a three-phase line, it may shortly be said that, 
apart altogether from the lesser difficulties of insulation, the over- 
head line carries two conductors instead of three, and the under- 
ground system consists of one twin or two single-core cables 
against one three-cored cable; in addition, and chiefly, all capacity 
and self-induction ditficulties are avoided, however long be the 
line ; in fact, so far as electrical difficulties count, the line may be 
of any length. 

The actual pressures hitherto used are shown in Table I., which 
sets out the important features of schemes that have been in 
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connected in series with the line, through which a constant 
current then flows, 

To connect in a motor, the switch is opened so as to allow a con- 
stant current to flow through the motor, and the brushes—which 
have been in the non-working position—are then rocked back so as 
to cause the motor to start ; it is run up to speed by continuing to 
rock the brushes. When at full speed the automatic regulator 
gear takes charge, and by varying the brush position maintains the 
speed constant. Other motors and generators are run up in the 
same way as the load increases. To shut down a motor, the 
brushes are slowly brought round to the non-working ition so 
that the machine stops, and it» short-circuiting switch is then closed. 
The generators are shut down in the same way. As the load 
increases the total resistance in circuit, and, of course, the counter 
electromotive force of the motors, steadily increase, so as to call 
for a greater pressure at the power station. 

The effect of a short-circuit is to remove the load, and, provided 
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Fig. 4—DIAGRAM OF CONNECTIONS, Showing all Switches and 
Instruments for One Motor and One Generator 


Fig. 5—-DIAGRAM OF SERIES DIRECT-CURRENT SYSTEM 


the short-circuit is not put on too suddenly, the regulator gear can 
reduce the voltage so as to maintain the line current at its proper 
constant value. To provide for sudden short-circuits the generators 
are coupled to the prime movers through a friction coupling, 
which slips when the torque exceeds the full load torque by 20 
per cent. This slipping allows sufficient time for the automatic 
gear to work, so that no damage is done to the plant. One 
important advantage of the series system is that failure of a 
prime mover resulting in the shutting down of a generator does 
not interfere with the supply, and no automatic gear is required 
to provide for such a contingency, as the current continues to flow 
through the shut-down machine. 

Consider now the second class of differences which affect the 
design of the system. The simplest systems to lay out are those 
where an ascertained load—not subject to increase—is to be 
supplied. In such a case the problem is equally easy with the 
series system as with the parallel system. Account must be 
taken of the amount of the load and its distance from the power 
station, the working pressure, the size of units, and the current 
density in the conductors. 

So far as both systems are concerned, the considerations which 
decide the pressure of supply are the same ; but in the case of the 
direct-current series line, owing to the fact that the cost of insula- 
tion is considerably less, under the same conditions it will usually 
be found cheaper to work at a considerably higher pressure. 

With regard to the size of the unit, in the parallel system there 
is no difficulty whatever; the number of units can be readily 
decided on, so as to allow a proper margin of spare plant, and 
the total number of machines is at once fixed without any other 
consideration. In the series system, however, the limiting of the 
pressure per machine is an additional and important factor. 
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Fig. 3—CURVE OF SPARKING DISTANCES (CONTINUOUS | 
CURRENT) 

A, Sphere to Sphere: B, Point - to Plate +; C, Plate + 

Plate - Sphere + ; P, Point + Plate -. 
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operation for several years. It will be noted that the highest 
pressure actually in use to-day is 58,000 volts on a three-wire 
system, i.v., 29,000 volts above and below earth; the line was 
tested with a pressure of 100,000 volts above earth. 


SERIES AND PARALLEL SYSTEMS. 


In all his systems M. Thury uses a constant current, as this 
greatly simplifies the design of the generators, motors, and regu- 
lating apparatus ; and, as will be shown, the line losses due to this 
constant current have a very small money value. In most of these 
systems the main transmission line is taken into manufacturers’ 
and other private premises in order to work motors for their use. 
In such cases it is generally necessary to keep the line current 
constant throughout the twenty-four hours, as, of course, any 
reduction in the line current would reduce the possible output 
from each machine, although the speed would not be varied. 
When, however, the system consists of generating stations trans- 
mitting to sub-stations where the whole of the series line and 
plant is under one control, and where all the consumers’ supply 
is given on the secondary side, then it is not necessary to main- 
tain the current constant throughout the twenty-four hours, but 
the current during light-lead times may be reduced by about 30 per 
cent., thus considerably improving the efficiency of the line. 
The generators and motors are connected ia series along the 
transmission line, the generators not necessarily being in one 
station, but in two or more stations. 

_ It is so usual now to think of parallel working that it may be 
useful at this stage to point out shortly the differences hetween 
it and series working. These are of two classes, namely, the 
differences which affect the working and those which affect the 
initial design of the system. 

Dealing with the working differences first: Fig. 4 shows dia- 
grammatically a series system consisting of three generators and 
several motors, and Fig. 5 a single-series generator and motor, 
switches, and all instraments. The generators -and motors are 
switched in series by means of a four-way switch »shown dia- 
grammatically. When no plant is running each machine is Short- 
circuited, and the line is connected in a single loop. To switch 
in a generator, the machine is-run up until it gives the proper 








line current, The switch is then opened, leaving the generator 
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Fig. 6—-CURVES SHOWING DATA FOR CONDUCTORS ON 
THE THURY SYSTEM 
Working pressure, 100,000 volts. Current density, 500 amperes per 
square inch. 

Full-line Curves, showing the percentage the constant line Joss in k.w.h. 
bears to the output at each load up to full load and at several load factors. 
-_---— -— C2,R loss at various line ampéres. 

Series machines, giving from 2000 to 3000 volts on one com- 
mutator, according to the size of the machine, have been working 
successfully for years, and for large machines it would be possible 
to go up to about 6000 volts on one commutator. The size of a 
single unit is, therefore, restricted both by the permissible pres- 
sure per machine and by the value chosen for the line current. In 
many cases two machines may be coupled to one prime mover, thus 
doubling the size of the unit. 

As has been shown, 100,000 volts is a perfectly possible working 
pressure ; therefore, 500 ampéres in the line will transmit 50,000 
kilowatts. At this current each machine could be built to give 
5000 volts, and by driving the generators in pairs the size of each 
steam unit would be 5000 kilowatts, and 10 units would be required. 
If it be desired for any reason to work with a smaller number of 
generators, this can be done only by reducing the line pressure 
and increasing the current. When, however, the usual class of 
scheme is considered, namely, one where the business starts on a 
small scale and slowly increases toa large scale, more particularly in 
a scheme where it is difficult to predict what will be the ultimate 
extent of the demand, then between the series and parallel 
systems there are important differences to consider. 

In the parallel system, provided the area be restricted, the 
nae is decided according to the distance to which energy is to 

transmitted. The rate of transmission is not important, the 
undertaking starting with small units, units of increased size being 
added as required. The distance, however, to which energy can 
be carried is at once limited by the pressure adopted. 

With the series system, on the other hand, if at the start the 
load be relatively small, and only a small line current be there- 
fore required, difficulties arise. Since the line current practically 
determines the maximum size of the unit to be adopted, it follows 
that the size of the unit is settled for all time unless the line current 
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be increased, and increasing the line current involves the changing 
of the whole of the machines. It is, therefore, usually necessary 
to adopt a larger line current than is immediately required, 
resulting in larger percentage line losses in the first years of the 
undertaking. 

This difficulty may be got over by using two machines to form 

each main and sub-station unit. In the early stages each pair of 
machines is coupled in series, thus working with half the ultimate 
line current with one line. Subsequently, as the load increases a 
second line is erected to work in parallel with the first ; at the same 
time, the two machines forming each vnit are coupled in parallel, 
thus doubling the current and the capacity of the system. This 
method involves some extra cost in the first years of the business, 
due to vsing double motors for driving each sub-generator, which 
motors are used first in series and subsequently in parallel. It 
would, of course, be used only with long and expensive lines. It 
is used on the Moutier-Lyon line, the current in the first years 
being fixed at 75 ampéres, subsequently to be increased to 150 
amperes. 
_ The current density in the conductors must be decided accord- 
ing to the energy and volt lo ses that may be permitted. In the 
parallel system they should not be too high, otherwise the full load 
losses are great, resulting in bad regulation; also, it must be 
remembered that the energy losses at maximum load have a great 
money value, and to ascertain their true importance it is necessary 
to exactly determine what this may be. 

In systems supplying from water-power stations or from 
economical steam stations the apparent lower energy efficiency in 
the line is not of any importance; where the cost of energy is 
high, however, it may become important. In the latter case it 
will be necessary to work at a lower current density with the 
series system than with the parallel system. 

The percentage loss due to the continuous constant current, in 
many cases, appears to be large, but it must be remembered in all 
such cases that the important matter is the percentage money loss. 
It is like many other problems in engineering, which, when con- 
sidered purely from a scientific point of view, appear to be of 
importance, bnt are not so when considered commercially. 

In Fig. 6 are set out in the form of curves the line losses at 
various values of the line current and at various loads and load 
factors, in all cases the current density being fixed at 500 amptres 
per square inch, and the line pressure at 100,000 volts. From the 
curves it will be scen that for a system designed for any maximum 
output at 100,000 volts and 500 ampéres density per square inch 
when fully loaded the line loss will be 0°44 per cent. per 10-mile 
run at 100 per cent. load factor and 1-76 per cent. at 25 per cent. 
load factor, or if the maximum at first amounts only to 25 per cent. 
of the maximum load for which the system was designed at 100 
per cent. load factor, the energy loss is 1-76 per cent. and at 25 
per cent. load factor 7-04 per cent. The curves are useful in 
determining the proper line current to use for any fixed or increas- 
ing load at varying load factors. If the pressure be reduced to, 
say, one-half, the distance for which the figures are given must, of 
course, be similarly reduced. 

Tn the above curves no account has been taken of the fact that 
the line current may at times of light load be reduced by some 30 

r cent.; if this were done, of course the line efficiencies would 

increased. 

In short, each system must be decided on by taking into account 
the many variables in the problem, but it is hoped that these few 
notes will show what care is necessary in deciding on the proper 
line current ; in fact, it is a more important matter than any 
decision that has to be come to in laying ovt a parallel system. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


TRANSPORT, screw steamer; built by R. Craggs and Sons, 
Limited ; to the order of the London Trades Shipping Company, 
Limited ; engines, triple-expansion, 2din., 4lin., 67in. by 45in. 
stroke, pressure 1801b.; constructed by Messrs. Blair and Co., 
Limited ; an average speed of about 114 knots was attained ; trial 
trip, April 24th. 

NEUENSTEIN, steel screw steamer ; built by the Chantiers Navals 
Anversois; to the order of Messrs. Sectransport-Gesellschaft 
M.B.H., of Hamburg; dimensions, 317ft. between perpendiculars 
by 44ft. Gin. breadth ; engines, triple-expansion, 22sin., 37in., and 
6lin. by 42in. strake ; constructed by the North-Eastern Marine 
Engineering Oompany, Limited ; launch, April 25th. 

RICHMOND, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Dock Company, Limited ; to the order of the Furness 
Line ; dimensions, 336ft. by 47ft. by 24ft. 10in.; engines, triple- 
expansion, 24in., 38in., and 64in. by 42in. stroke, pressure 160 Ib.; 
constructed by Richardsons, Westgarth and Co.; a speed of 
114 knots was attained ; trial trip, 25th ult. 

POLLACSEK, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of the Atiantica Sea Navigation Company, 
Limited, of London and Budapest ; dimensions, 342ft. by 48ft. 3in. 
by 24ft. 6in.; engines, triple-expansion, 24in., 40in., and 65in. by 
42in. stroke, pressure 180 lb.; constructed by the builders ; average 
speed attained was 11 knots; trial trip, April 26th. 

ELLEN, steamer ; built by Sir Raylton Dixon and Co., Limited ; 
to the order of Herr P. A. Gron, of Sandefjord, Norway ; dimen- 
sions, 372ft. 2in. by 52ft. by 28ft. 4in.; to carry deadweight load 
of 7200 tons ; engines, triple-expansion, 26in., 42in., 70in. by 48in. 
stroke, pressure 180 lb.; constructed by the North-Eastern 
Marine Engine Company ; launch, April 29th, 

PERIOD, cantilever steamer ; built by Sir Raylton Dixon and Co., 
Limited ; to the order of Messrs. Howard Smith and Co., Limited, 
of Melbourne, Australia; dimensions, 339ft. Yin. by 45ft. 2}in. by 
25ft.; to carry 4600 tons deadweight on light draught; engines, 
triple-expansion, 24in., 40in., and 66in. by 42in. stroke, pressure 
180 lb.; constructed by Richardson, Westgarth and Co., Limited ; 
we are informed that the trials were successfully carried out ; 
trial trip, 26th ult. 

KossuTH FERENCZ, steel screw steamer; built by Joseph L. 
Thompson and Sons, Limited, of North Sands Shipbuilding Yard, 
Sunderland ; tc the order of the Atlantica Sea Navigation Company, 
Limited ; dimensions, 392ft. 2in. by 52ft. 34in. by 27ft. lin.; 
engines, triple-expansion, 26in., 4Zin., 68in. by 48in. stroke, 
pressure 180 lb.; constructed by Blair and Co., Limited ; launch, 
April 29th. 

Axsu-MENDI, steel screw steamer; built by Ropner and Sons, 
Stockton-on-Tees ; to the order of Messrs. Sota y Aznar, of Bilbao ; 
dimensions, 285ft. by 41 ft. 9in. by 18ft.; engines, triple-expansion, 
of about 950 indicated horse-power, pressure 180 lb.; constructed 
by Blair and Co., Limited ; launch, April 29th. 

AMaPa, twin screw cruiser yacht ; built by John I. Thoraeycroft 
and Co., Limited; for the service of the Brazilian Customs ; 
dimensions : length, 130ft.; beam, 17ft ; depth, 9ft. 9io.; engines, 
two sets of tri-compounds, Qin., 12in., 20}in. by llin. stroke, 
pressure 180 lb. ; constructed by the builders ; the vessel is modelled 
as a cruiser, and mounts one three-pounder quick-firing gun for- 
ward, but she is also intended toact as a yacht ; launch, April 29th. 


CARBINEER, steel screw steamer ; built by the — Iron Ship- 
building Company, Limited; to the order of Messrs. Fisher, 
Renwick and Co., of Manchester; dimensions, 228ft. by 33ft. by 
17ft.; engines, triple-expansion, 17in., 28in., and 46in, stroke 
33in.; constructed by the North-Eastern Marine Engineering 
Company, Limited ; a speed of 114 knots was attained ; launch, 
April 30th. 
GRENADA, steam fleeter ; built by Earle’s Shipbuildi: 

neering Company, Limited ; to the order of the 
Fishing and Iee Company, Limited ; launch, April 30th. 
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CATALOUGES. 


JoHN Ruscoe anD Co., Limited, Hyde, Manchester.—Turner’s 
patent ‘‘ Triumph” cable-drum carriage is described in a pamphlet 
sent us by this firm. It is constructed so as to be operated by one 
man and one horse. The raising of the drum is effected by worm 
gear, one man ha | able in this way to lift a drum weighing four 
tons. The body is built of steel, and when loading or unloading 
steel drop shoes at the rear are lowered to the ground and pinned. 
The weight is thus removed from the animal’s back. 


S. SMrrH AND Son, Limited, 9, Strand, London.—T wo catalogues 
from. this firm deai with motor car accessories, speed indicators, 
&c. The specialities include an electrically operated horn of simple 
design, and duplex speed indicators, with one part for fixing on 
the dashboard, and connected by bevel gearing and flexible shaft- 
ing with a second instrument in the carriage. 


SEEBOHM AND DIECKSTAHL, Limited, Dannemora Steel Works, 
Sheffield.—Of two little booklets from these works one deals 
exclusively with ‘‘ Capital” high-speed steel ; its treatment and 
uses. Instructions are given for annealing and hardening, grind- 
ing, forging punches and dies, chisel and tool making. The other 
book is entitled ‘‘ Hints to Practical Users of Tool Steel,” and. will 
be found useful. 


Howarp Lang, 125, Edmund-street, Birmingham.—‘‘ Producer 
Gases and their Adaptation for Purposes of Engine Power, Heating, 
Lighting, Chemistry, and Manufactures,” is the title of a pampblet, 
with coloured illustrations of several patterns of producer. One 
plate shows an apparatus with regenerative gas furnace, another 
for non-bituminous fuels ; a third shows a suction gas producer for 
marine work and other forms for bituminous coal, wood, peat, 
lignite, &c. 

AMERICAN LOCOMOTIVE CoMPANY, 26, Victoria-street, West- 
minster.—This pamphlet, issued by the American Locomotive 
Company, illustrates and describes the rotary snow plough built by 
that firm, The first part of the pamphlet contains a brief account 
of the work done by the rotary in fighting the snow on various 
railroads, with illustrations of the rotary in operation. Then 
follows a description of the plough, giving the particular features 
of the design. The last part of the pamphlet contains a set of 
rules for the guidance of those operating the rotary, based on 
experience gained during the past years in handling the plough. 








Four Montus’ CLYDE SHIPBUILDING.—The total output of new 
tonnage on the Clyde for the four months of 1907 now completed 
is an advance on last year’s output for the same period by close on 
20,000 tons. The largest item contributing to this result, so far as 
April is concerned, was the Allan liner Corsican, launched by 
Barclay, Curle and Co., Whiteinch, a twin-screw steamer of 12,090 
tons with triple-expansion engines of 8500 1.H.P. One of the 
smallest, and perhaps the most interesting items, however, 
was the twin-screw motor vessel Scout, of about 106 tons, launched 
by the Ailsa Shipbuilding Company, Troon, for David MacBrayne, 
Limited, Glasgow. This vessel is being fitted with oil engines by 
the Griffin Engineering Company, Bath. The advance on the four 
months’ output of last year of about 20,000 tons is, of course, also 
a much greater advance on previous record years; for example, 
1905, with 141,000 tons ; and 1902, with 140,000 tons. It must, 
however, be remembered that except for the Indomitable, of 
17,250 tons displacement, Jausched by the Fairfield Shipbuilding 
and Engineering Company, in March, no vessel approaching the 
tonnage of the Cunsrd Lusitania will fall into the coming year’s 
record, except the sister sbip to the Indomitable, to be launched 
within a mon‘h by John Brown and Co., Clydebank, and thus the 
first four months of the year are likely to carry off the honours in 
the matter of creating a good years—but doubtfully a record 
year’s—amount of work. 


THE ASSOCIATION OF MUNICIPAL AND COUNTY ENGINEERS.— 
A home district meeting of the Incorporated Association of Muni- 
cipal and County Engineers will be held at Slough and Burnham, 
Bucks, on Saturday, May 11th. The members will assemble at 
eleven o’clock at the Leopold Institute, High-street, Slough, and 
be received by the chairman of the Slough Urban District Council, 
Mr. F. Farr, J.P., and the chairman of the Eton Rural District 
Council, Mr. J. Hartopp-Nash, J.P., D.L. Discussion on the 
following papers, which will be taken as read, will take place :— 
** Some Particulars of a Small Town,” by Mr. W. White Cooper, 
engineer and surveyor to the Slough Urban District Council ; 
*©Some Notes on Public Works, with Special Reference to Experi- 
ments in Road Surface Renewals, and the Design and Construction 
of a Village Sewerage and Sewage Disposa] Scheme,” by Mr. 
Arthur Gladwell, engineer and surveyor to the Eton Rural District 
Council. At 11.45 the members will proceed by motor omnibus 
to visit the Slough Urban District Council’s sewage pumping 
station and Meldrum furnaces, the Slough and Datchet Electric 
Company’s generating station at Chalvey, and the Salt Hill Play- 
ing Fields, Luncheon will then be taken at the Crown Hotel, 
Slough. Immediately after luncheon the party will proceed to 
Stoke-road, Stoke Poges, where Mr. Gladwell will arrange a 
demonstration of road-surfacing with granite aggregate on 
bituminous matrix. At three o'clock the members will proceed to 
the Eton Rural District Council’s Burnham main drainage works 
at Hitcham—en route members will traverse roads coated with 
tarred slag and Tarmac, varying in age from three and a-half years 
to freshly laid ; also tar oiled surfaces. Afterwards the party will 
be entertained to tea at the Dumb Bell Hotel, Taplow, after which 
the discussion on papers will be resumed. 


Roya INstiTUTION.—The annual meeting of the members of 
the Royal Institution was held on Wednesday afternoon, the Ist 
of May, the Duke of Northumberland, K.G., president, in the 
chair. The annual report of the Committee of Visitors for the 
year 1906, testifying to the continued prosperity and efficient 
management of the Institution, was read and adopted, and the 
report on the Davy Faraday Research Laboratory of the Royal 
Institution, which accompanied it, was also read. Thirty-six new 
members were elected in 1906, and sixty-three lectures and nine- 
teen evening discourses were delivered. The books and pamphlets 
presented amounted to about 216 volumes, making with 782 
volumes — including riodicals bound — purchased by the 
managers, a total of 998 volumes added to the library in the year. 
Thanks were voted to the president, treasurer, and the honorary 
secretary, to the Committees of Managers and Visitors, and to the 
professors, for their valuab’e services to the Institution during the 
past year. The chairman announced that the managers had 
awarded the Actonian prize of 100 guineas to Madame Curie, as 
the author of the essay, ‘‘ Recherches sur les Substances 
Radio-actives.” The following gentlemen were unanimously 
elected as officers for the ensuing year:—President: The 
Duke of Northumberland; treasurer, Sir James Crichton- 
Browne; secretary, Sir William Crookes; managers, The Right 
Hon. Lord Alverstone, the Right Hon. Earl Catheart,.Sir Benja- 
min Baker, Mr. W. A. B. Burdett-Coutts, Dr. Donald, W. C. 
Hood, Mr. George Matthey, the Right Hon. Lord Lister, Mr. 
Francis Elgar, Sir Andrew Noble, Bart., Mr. Henry F. Makins, 
Sir William H. Perkin; Mr. Thomas Edward Thorpe, Sir 
William H. White, Mr. Alexander Siemens, and the Right 
Hon. Sir James Stirling; Visitors, Messrs. Arthur N. Butt, 
Dugald Clerk, William A. Frost, Sir John Craggs, Messrs. 
George F. Deacon, Robert K. Gray, Edward Dent, Major E. H. 
Hills, Mr. Charles E. Groves, Sir John Jackson, Messrs. Frederick 
G. Henriques, Edward Kraftmeier, Francis Lys Smith, James 





Swinburne, and Alfred F. Yarrow, . 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 
Further Improvement. 
The, return of activity in the Northern districts . 

quent on a remarkably large cx ptive & oth a. 

foreign, has had a good effect in this part of the country _ 

The temporary lull oe to be passing away, and consumers who 

have not yet satistied their uirements are desirous of doin, ; 

before the market goes further against them. Many of ri 
however, obtained adequate supplies at the beginning of the 
quarter. ; 





Pig Iron Healthy. 

Staffordshire cinder forge pig is quoted 56s.; part-pj 
58s. 6d. to 60s.; best all-mine, 87s. 6d. to 92s. 6d.; and vide 
115s, Midland descriptions oceupy a favourable position, North, 
amptons being quoted 57s. to 58s. and Derbyshires 58s. to 59s 
with North Staffordshire sorts 59s. to 60s, 4 


A Steady Business in Finished Iron. 

In the manufactured iron trade business has improved 
lately, and the mills and forges are kept steadily going. Marked 
bars are quoted £9 ; unmarked, £7 to £7 10s.; galvanised corry. 
gated sheets, £13 15s.; and plain sheets, doubles, £8 15s, to 
£8 17s. 6d. Hoop iron is quoted £8 10s.; gas strip, £7 10s. to 
£7 12s, 6d.; slit nail rods, £8 10s.; and rivet iron, £7 lis. 


Steel Makers Busy. 

The steel trade is well engaged. Current needs in raw 
steel are mostly covered by existing contracts, and makers are 
satisfactorily situated. Bessemer billets are quoted £6 5s, to 
£6 7s. 6d., with Siemens £6 7s. 6d. to £6 10s. There is a fair 
demand for engineering sections at £7 5s. to £7 10s. for angles 
£8 to £8 5s. for girder plates, and £9 2s, 6d. to £9 5s, for boiler 
plates. Mild bars are quoted £8 to £8 5s., with a good cal] 
and joists are in better inquiry than recently at £7 2s. 64, to 
£7 5s. 

Mines Drainage Progress. 

In connection with the Tipton district engineering scheme 
of the Mines Drainage Commissioners, the work of lowering the 
lift at Herbert’s Park engine af was begun o. April 8th, and the 
engine was re-started on the 11th, and got the water down again 
after the stand. During the past month the bottom lift at the 
Deepfields engine has been lowered 9ft., and the sinkers have been 
clearing out (és preparatory to a further lowering. The shaft 
is in good condition. Mond gas is now connected up to both the 
boilers at Stowheath engine, and is being used constantly, the 
engine working well with one boiler at half capacity. The gas 
engine has worked regularly, delivering water into the canal. The 
pit shafts used for tanking water in connection with the Leabrook 
gas-driven plant has been repaired so as to enable tanking to be 
carried on at a greater depth during the lowering of the gas engine 
lift. The building contractor is nearing the completion of his work 
in connection with the Gospel Oak and Crown Meadow gas-driven 
plants. Practically the whole of the gas engine work is now on the 
ground, 


Increased Electric Power for Coventry. 

Coventry’s needs for electric power are growing rapidly, 
A town’s meeting has passed a resolution this week approving the 
introduction into the Water Bill, now pending in Parliament, of 
provisions relating to the electricity undertaking. The chairman 
of the Electric Light Committee, Alderman West, explained that 
there arose a necessity for further borrowing powers from the fact 
that, in order to meet the increasing demand for power caused by 
the rapid growth of the city, it was absolutely essential that large 
and comprehensive extensions of the electricity undertaking should 
be carried out. A scheme had been adopted by the Council which 
made provision for immediate extensions at an estimated cost of 
£27,000, and for further ultimate extensions estimnated to cost an 
additional £180,000. These enlargements would probably make 
adequate provision for the needs of the city for the next five years, 
but it might be necessary after that, should the city continue to 
grow at its present rate, to erect an auxiliary station and carry 
out other works, the cost of which was estimated at £125,000. 
The capital expenditure on the electricity undertaking, including 
the £27,000 for immediate extensions, amounted to about £212,000. 
If the Corporation, he pointed out, obtained the powers now sought. 
it would enable them to put the electricity undertaking on a 
thoroughly sound basis for many years to come, to develop and 
extend it as the growth of the city might require, and in many 
respecte facilitate its working. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER, May Ist. 
Seareity of Pig Iron. 

THE shortage of pig iron threatens to develop into some- 
thing like a famine. Interviews with agents ef producing tirm:s 
here on Tuesday showed that they were booked forward for a con- 
siderable period, and that there is a continuance of buying on 
American and German account. Notwithstanding the pessimisin 
recently expressed in the “‘ bear” interest, the attempt to break 
down the warrant market a fortnight ago was something of a 
faiiure, although warrants have within the last day or so shown 
signs of weakness. Still, the great fact is that makers of certain 
kinds of iron cannot keep pace with the demand. Careful in- 
quiry in all likely quarters met with the reply, ‘‘ We have no iron 
to sell. Most of our make is now held by the merchants.” There 
was no official alteration in the price of Lincolnshire pig iron, but 
the small quantity on offer is bringing higher rates than those 
ruling last week. Derbyshire is offering a little more freely, and 
Scotch and Middlesbrough are obtainable at something over last 
week’s prices. In regard to Scotch, Glengarnock is again scarcely 
obtainable. Forge iron nearly approximates now to No. 3 foundry 
in price. The effect of this state of things has been to stimulate 
inquiry locally, but buyers still hold off as much as possible, not 
caring to pay what they consider the high prices demanded. We 
refer our readers to the quotations for further particulars. 


Finished Iron. 

Makers still report full order-books, and prices for pro:npt 
delivery are firm. Owing to the increased cost of fuel, we expected 
a meeting of the Bar Makers’ Association would be held in Man- 
chester this week, but this has not yet taken place. 


Steel. 

The position in this trade opens to grow stronger. 
Agents here report a good inquiry in all departments, and certain 
makers were unable to commence deliveries on new orders for some 
time tocome. In the meantime we bear that there is some likeli- 
hood of German competition in billets. English are firmly held, 
and, possibly, certain contracts for the foreign article may be 
renewed on terms, but so far as can be learned there is little fear 
of prices being reduced to any material extent. This remark 
applies especially to Lancashire. 


Manufactured Copper. 





Sheets have been advanced £2 per ton, but there is no 
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change to record in tubes, Ingots and best selected are the turn 
dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 64s. 6d.; Derby- 
shire, 63s. 6d. to 64s.; Staffordshire. 63s.; Middlesbrough, open 
prands, 678. 10d Scotch : Gartsherrie, 75s. to 75s. 6d. ; Glengarnock, 
74s, to 748. 3d.; Eglinton, 71s. 9d. to 72s.; Dalmellington, 71s. 3d. 
to 71s. 6d., delivered Manchester. West Coast hematite, 76s. 6d. to 
776, f.0.t.; East Coast ditto, 77s. 6d. to 78s, f.0.t. Scotch. delivered 
Heysham : Gartsherrie, 72s. 9d. to 73s ; Glengarnock, 71s. 9d. to 
79s.; Eglinton, 69s. 6d. to 69s. 9d.; Dalmellington, 69s. to 69s. 3d. 
Delivered Preston: Gartsherrie, 74s. to 74s. 6d.; Glengarnock, 
733, to 738. 3d.; Eglinton, 70s. 9d. to 71s.; Dalmellington, 
70s. 3d. to 70s. 6d. Finished iron: Bars, £7 15s.; hoops, 
£8 7s. 6d.; sheets, £8 15s, to £9, Steel: Bars, £8; hoops, 
£8 2s. 6d.; boiler plates, official, £9 2s. 6d.; plates for tank, girder, 
and bridge work, £7 123, 6d. to £7 17s, 6d. ; English billets, £6 15s. 
to £7; sheets, £8 17s 6d. Copper: Sheets, in quantity, £120 

r ton; small lots, 14d. per lb.; tough ingot copper, £112 10s. ; 
ol selected, £113 per ton; seamless copper tubes, 14d. to 143d.; 
seamless brass tubes, 10fd. to 1ld.; brazed ditto, 114d. to "ota 
condenser, a to 12d.; brass wire, 10}d.; yellow metal, 94d.; 
rolled brass, 10d.; brass turning rods, 10}d. per lb. Sheet lead, 
£23 per ton. ‘Tin ingots, English, £199 to £200 per ton. 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was only 
very moderate, The tone, however, was steady. It was reported 
that colliery owners were insisting on the full advance of 10d. per 
ton on slack, burgy, &c , which came into operation on Wednes- 
day. Shipping demand is brisk. Quotations :—Best house coal, 
14s. to 15s.; seconds, 13s. to 14s.; common, 10s. to 11s.; common 
furnace coal, 10s. 10d.; best burgy, 9s. 4d.; best slack, 8s. 10d. to 
gs, 4d.; medium, 8s. 4d. to 8s. 10d.: common, 7s. 10d. to 8s. 4d., 
at the pit. Sereened coal for shipping purposes, 12s. 7d. to 
13s. 4d.; unscreened, lls. 7d. to 12s. 4d., delivered Manchester 
Ship Canal. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron is more active, and makers 
in some instances are not able to give prompt deliveries, and have 
some hesitancy in booking orders for well forward delivery, as 
there are furtoer indications that there will soon be a scarcity of 
metal. There is not much chance of increasing the output of iron 
in this district, as the furnaces in blast are utilising practically al] 
the available blast, and, further, there would be difficulty in 
increasing the supply of raw material. There isa heavier production 
of hematite in this district than at any previous time, although only 
some thirty-six furnaces arein blast. Stocks are very low, and have 
been diminished this week. They now stand at 48,623 tons, being a 
reduction of 2723 tons on the week. Makers only hold abovt 25,000 
tons of stock, and this ¢ mbraces the various classes of iron madein the 
district. Makers are wellsupplied withorders. The demand on home 
accountis strong and vigorous, and it is helped by the large and grow- 
ing request on local stee!-making account. The foreign demand isalso 
strong, and the demand on American account is likely to be con- 
siderable for some time to come, while continental buyers are in- 
creasing their demands. There isa good demand for all special classes 
of iron produced in the district. Iron ore ‘is in good inquiry at 
about 18s. net at mines for good average sorts. The Barrow Steel 
Company has, it is stated, made a discovery of new deposits of ore 
in its Yarlside royalty, and hopes are entertained of still further 
finds. 


Steel. 

From an industrial point of view there is no change to note 
in the position of the local steel trade. The Bessemer mills are on 
full time, and so also are the steel foundries, but the plate mills 
and the merchant mills are on short time. There is a better 
demand for shipbuilding material, and it is anticipated that the 
plate mills will soon be on full time again. Heavy plates are at 
£7 12s. 6d. per ton net cash, and heavy rails are at £6 17s. 6d. 
net f.o.b, 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim have booked an order from the 
Isle of Man Steam Packet Company for a new turbine passenger 
steamer for its Liverpool and Douglas trade. She has a 
guarantee of 24-knot speed, and will be 375ft. long and 42ft. beam, 
and will be the fastest Channel steamerin this country. Herspeed, 
it is said, will enable her to cover the distance between Liverpool and 
Douglas in under three hours. It is also reported that Messrs. 
Vickers have secured the order to build a Russian Dreadnought, 
but this statement requires confirmation. Marine engineers are 
busy, and gun mountings are also in brisk demand. 


Shipping and Coal. 

Shipping is fairly employed at West Coast ports. The 
aggregate exports of pig iron and steel this year has reached 
302,548 tons, being an increase on the corresponding period of last 
year of 40,007 tons. There isa good demand for coal and coke, 
prices being firm, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Trade Situation. 

The satisfactory position of the leading industries previ- 
ously reported is maintained, with increasing briskness in certain 
departments. But, taken all round, the tone of business may be 
described as one of steady demand and regular employment. 
More work would be acceptable in the military and marine material 
trades. Railway specialities are in good request, both on home 
and distant account, the principal business being for foreign and 
Colonial markets. In the coal, iron, and steel industries, the 
reports show continued animation, with every prospect of the 
satisfactory position being maintained. Several of the lighter 
staple trades are but moderately cff for work. 


Steam Coal Very Active, 


All descriptions of steem fuel are in exceptionally strong 
demand—so strong that coalowners are stated to be reluctant to 
enter upon contract terms. Although the thick seam pits are 
working full time, no heavy stocks are in hand, and when the 
Baltic navigation is fully open it is anticipated that prices will go 
up again. A fair tonnage is being shipped from Hull to the lower 
Baluc ports, and by the middle of May the important northern 
ports are likely to be available for supplies. For best South York- 
shire brands prices range from 12s. to 12s. 6d., and in several 
instances 133, at the pits. Railway contracts now running at 
8s. 6d. to 9s. 6d. per ton will, therefore, be renewed at rates 
much higher, and the question is certain to excite increased 
interest as the date for completing fresh arrangements draws 
nearer. Meanwhile, the contracting colliery companies are being 
required by the railway companies to make full deliveries. The 
= steam fishing fleets are also receiving heavy consign- 
ments, 


House Coal Easier. 

Our anticipation that prices of household fuel would be 
somewhat luwer has been verified, but not inall directions. Several 
important colliery companies which have large land sales reduced 
their prices from 5d to 10d. and 1s. a ton on the Ist of May, but no 
official announcement to a similar effect has been made by other 





coalowners, from whom many merchants receive supplies. The 
a falling off in demand is in the better classes of house coal, 
there being more steadiness in the secondary sorts. Best Barnsley, 
even at the lower rates now quoted, is above the average price at 
this season of the year. The West Yorkshire coalowners decided 
to make no official reduction at the beginning of May, and in 
certain colliery circles in this district that course is commended, 
the position being considered strong enough to iustify the reten- 
tion of the old rates. 


Gas Coal and Coking Fuel. 

Local collieries in South Yorkshire, Derbyshire, and Notts 
have been successful in securing a fair amount of the supplies 
required by the metropolitan gas companies, and the rate under 
the new contracts is stated to represent an advance of about 
2s. 6d. per ton. A large portion of the supplies will be sent to 
London from the Humber ports, shipments coastwise to the 
metropolis being certain to be | Son this season. In coking slack 
and smudge the active business formerly reported is fully main- 
tained, installations of new ovens constantly aug ting the 
demand. Best kinds of fuel are firm at prices ranging up to 7s. 
per ton at the pits. For steam generating purposes, ordinary 
slack and smudge fetch from 5s, 3d. to 5s, 6d. per ton at the pits. 


The Coke Trade. 

The output, though large, is met by market requirements. 
Quotations remain at the high rates formerly given, viz.:—Best 
washed smelting coke, at the ovens, 17s. to 17s. 6d. per ton; 
unwashed, 14s, 6d. to 15s. 6d. per ton. Steel smelting coke 
continues in very active request, values standing at 27s. to 28s. 
per ton. 


The Iron Market. 

More inquiries and better buying are now reported in pig 
iron. Many people held off purchasing in the expectation that 
prices would reach a lower level. That expectation has not been 
realised, and now they are in the market for supplies. We 
mentioned last week that there had been an influx of orders in 
Derbyshire for both pig and finished iron. This week the values of 
Derbyshire foundry and forge are quoted ls. per ton higher, 
raising Derbyshire, No. 3 foundry, to 61s, per ton, and No. 4 forge 
to 58s. per ton. Bars are unchanged at £7 15s. to £8 5s. per ton; 
and sheets at £9 10s, to £10 per ton. The Lincolnshire Iron- 
masters’ Association met on the 26th ult., but they left their 
official quotations unaltered. These quotations have not been 
changed since early in December. The producers were able to 
maintain prices at one level for this exceptionally long period, 
through their having been well booked forward, both on home and 
continental account. Lincolnshire, No. 3 foundry, 62s, 6d. per 
ton; No. 4 foundry, 60s. 6d. per ton; No. 4 forge, 59s. 6d. per 
ton; No. 5 forge, mottled, white, and basic, 63s. per ton 
Hematites keep very firm. West Coast, 88s. to 90s. per ton ; East 
Coast, 84s, to 86s. per ton, both delivered in Sheffield and 
Rotherham, East Coast subject to 24 per cent. 





Railway Material. 

In the heavy departments the manufacturers of railway 
materials are amongst the busiest. The new quarter has brought 
an accession of orders, and frequent inquiries encourage prospects 
of continued good business. Important work has recently been 
placed on Indian account for springs and tires, and further orders 
are expected for a large number of trucks, which will entail 
accessories in axles, springs, buffers, &c. More work is also 
coming forward from South America. On home account we do 
not hear of very much doing. A number of orders come in pretty 
regularly, but none of them, so far as we have heard, are other 
than of moderate dimensions. 


Ivory Sales. 

Sheffield manufacturers in the lighter industries find raw 
materials increasingly dear. There was no expectation that the 
London ivory sales would bring any relief in prices, and, as a 
matter of fact, the qualities suitable for the Sheffield trades went 
considerably higher—in some instances from £2 to £4 per cwt. 
The home trade in all departinents was well represented, and com- 
petition was brisk. At the Antwerp sales this week it is expected 
the London values will be fully maintained, and probably 
exceeded. Details are not available at the tine of writing. 


Sir Widiam Lyne to Visit Sheffield. 

Sir William Lyne, the Minister of Trade and Customs 
for the Commonwealth of Australia, is to give an address at the 
Cutlers’ Hall on Menday next, in connection with the Sheffield 
Chamber of Commerce and Manufactures. During his visit, 
which will be a short one, Sir William will have an opportunity 
of seeing two of the large works in Sheffield prior to the meeting 
referred to. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Position and Prospects. 


THE present position of the pig iron trade of Cleveland is 
without parallel. Never was demand so extensive, never have there 
been anything like such large shipments, and never such heavy 
withdrawals from the stock in the public stores. The exports of 
pig iron from the Cleveland district were 177,627 tons in April and 
yet that was not enough to satisfy consumers, This shipment 
was over 20 per cent. above the previous best on record, and there 
is good reason to believe that in May the deliveries will be con- 
tinued at almost the same rate, in which case 50,000 to 60,000 tons 
will have to be drawn out of Connal’s warrant stores, as was the 
case in April. This stock in the public warrant stores has been a 
good deal condemned. but at the present time it is proving a 
blessing in disguise, for such a demand as has been reported 
could never have been met without it. It has served to steady 
the prices, and to keep the trade in the hands of Cleveland pro- 
ducers, If there had been no stock, or only a little, prices 
would have been run up considerably, and buyers choked off. 


American Demands. 

The pig iron market in this district is further strengthened 
by the renewal of demands from America after it was thought that 
they would require no more pig iron from this country. Asa 
matter of fact, they are taking more than ever, and it is believed, 
from the inquiries that are being received, that they will buy freely 
for some time. Some are inquiring for iron for delivery up to 
October next. Some very fair orders have been placed during the 
last few days on American account both for Scotch and Cleveland 
iron. Several more steamers have been chartered to carry Cleve- 
land pig iron to Baltimore and Philadelphia. Never has Cleveland 
been called upon to send across the Atlantic anything like the 
quantity of pig iron that was shipped last month, and yet it was 
not as much as was wanted. 


Cleveland Iron. 

Prices of Cleveland warrants have been put up rather 
rapidly. A-month ago they could have been got at 53s. 4d. cash ; 
on Wednesday 58s. 114d. was the price, or 5s. 74d. increase, and 
of this, 3s. 54d. was gained in the last ten days. The current rate 
is now higher than anything that has been reported since the third 
week in January last. Makers have advanced the price of No. 3 
Cleveland G.M.B. pig iron to 59s. 3d., and they will not sell for- 
ward at that in the face of a strongly advancing market, No, 1 
has been raised to 63s, 6d., No. 4 foundry to 58s. 6d., and No.4 
forge to 57s. 9d. Traders are expecting to see 60s, reached for 
No, 3 before next week is out, 





Hematite Pig Iron. 


After being stationary for a long time the prices of East 
Coast hematite iron have commenced to move upwards, mixed 
numbers having been raised from 77s. to 77s. 6d. per ton for early 
delivery, and some of the makers are not prepared to accept less 
than 78s. A good deal of business has been done during the 
last few days, the consumers having apparently come to the con- 
clusion that the reduction in price for which they were waiting 
is not going to be made. What has served to strengthen the 
market has been the substantial advance that has been reported 
recently in the quotation for West Coast hematite warrants ; not 
long ago they were obtainable under 70s., now 76s. 3d. is being 
asked for them. Consumers are said to be getting short of 
supplies, and cannot well put off buying. Rubio ore has risen 
in price, merchants now asking 22s. per ton c.i.f. Tees, but still 
there has been some business at 21s. 6 


Pig Iron Stocks. 


That the producers of Cleveland pig iron have not been 
able to satisfy the needs of consumers is shown partly by the fact 
that it bas been necessary to draw very heavily from the 
stock in Connai’s public stores ; indeed, never in any month was 
the decrease of the stock in these stores anything like so large as 
has to be reported for April. The greatest decrease that was ever 
reported by Connal’s in any one month prior to April was 37,257 
tons, but last month it was no less than 55,994 tons, and it would 
have been larger still if the shipping facilities had allowed of larger 
exports. Warrant iron has been shipped not only at the usual 
wharves, but has been sent at considerable extra cost to other 
wharves ; but nevertheless the iron is not going away as rapidly as 
consumers abroad want it. The decrease of stock in April was by 
far the largest on record, and within the last fourteen months the 
stock in Connal’s has been reduced about 350,000 tons, the quantity 
held at April 30th being 400,825 tons, of which 386,344 tons were 
of No. 3 quality, 13,481 tons other iron deliverable as standard, 
and 1000 tons other iron not deliverable as standard. All this is 
Cleveland iron, there being now no hematite iron in stock. Makers 
have no stock of either kind. 


Pig Iron Shipments. 


The phenomenal exports of pig iron from the Cleveland 
district were kept up to the end of April, and are being con- 
tinued in May. They show the extraordinary activity in the 
trade, and were last month by far the best of any month on 
record, yet they fell short of what would have satisfied the 
consumers abroad, and were limited by the inability of the 
exporters to ship more. The iron was there, the steamers were 
there, but adequate shipping facilities were iacking. Prior to 
April the heaviest month’s export of pig iron from the Cleveland 
district was 146,978 tons in March, but last month’s figures ex- 
ceeded this best on record by no less than 30,049 tons, or 21 per 
cent , reaching 177,627 tons, which is far beyond anything that the 
most sanguine would have predicted. It means 7100 tons per 
working day last month, against 5900 tons, the previous best on 
record, and 5250 tons in April, 1906. The district exported 35 per 
cent. more than in the previous April, 102 per cent, more than in 
April, 1905, and 55 per ceat. more than the average April of the 
last ten years. The unprecedented exports were due to the large 
quantities required by America, Germany, Japan and Italy. 
Thus, North America took 42,974 tons, the largest quantity on 
record, whereas none was imported in April last year. Germany 
required 54,456 tons, against 37,903 tons a year ago. Italy 
received 10,764 tons, against 6170 tons. 


Four Months’ Exports. 

From the Cleveland district this year so far 582,497 tons 
of pig iron have been shipped, the previous best on record for the 
first four moaths of any year being 417,817 tons in 1899. It was 
42 per cent. more than in 1906, and more than double the quantity 
exported in 1905. To America 131,108 tons have been sent this 
year, against 9035 tons last year to end of April. Germany has 
had 131,937 tons, against 99 643 tons; Italy, 37,851 tons, against 
32,103 tons ; Japan and China, 25,836 tons, against 13,565 tons ; 
and Scotland, 142,521 tons, against 137,344 tons. It is believed 
that the May exports will be extremely brisk, and there are a good 
many vessels in the Tees waiting for the cargoes which they have 
been chartered to convey. 


Cleveland Ironstone Miners’ Wages. 

The ironstone miners have at last come to terms with their 
employers with respect to an advance of wages. They have 
entered into a six months’ agreement, to date from April 15th, 
and are to have an advance of 5-1 per cent. They are negotiating 
also with the employers f: r the closing of all the mines at noon on 
Saturdays, and also for the August Bank holiday being recognised 
as a holiday at the mines. 


Manufactured Iron and Steel. 

The coadition and prospects of the finished iron and steel 
industries are satisfactory ; consumers are beginning to buy again, 
and the likelihood of good trade being maintained throughout the 
current year is practically assured, though the reports about the 
shipbuilding industry, which affords so much work for local steel 
manufacturers, are not as satisfactory as they might be. No 
alterations have been made in quotations for some considerable 
time. The representative of a large firm in Lancashire has within 
the last few days visited the Middlesbrough district and inspected 
several siteson both banks of the river Tees with a view to the 
establishment of large rolling mills. 


New Graving Docks On the Tees. 

Considerable progress has been made towards the con- 
struction of the new dry docks and shipyard, which are situate 
near Southbank, and which will be owned by Smith’s Dock Com- 
pany. A cofferdam 2000ft. long, enclosing an area of 23,000 
square yards, has been completed. This shuts out the water of the 
river, and it will now be possible to commence with the construc 
tion of the actual dock. The work is being carried out by Messrs, 
John Aird and Co., of Westminster, to the designs of Mr. J. 
Mitchell Moncrieff, of Newcastle-on-Tyne. 


Coal and Coke. 

General improvement continues to be reported in the coal 
trade, both in respect to demand and prices, and especially is this 
so in regard to gas ccals, which are in active request for export. 
Sellers are asking 13s. 3d. per tonf.o.b, for best qualities and 12s. 9d. 
for seconds. For steam coal, 14s 9d. to 15s. f.o.b. are paid, and 
for small, 10s. tol0s 6d. Bunker coals are kept 2 12s, 6d. per 
ton f.o.b., though they are more plentiful than they were. The 
tendency is upwards in coke prices, foundry qualities being quoted 
at 23s, to 24s. f.o.b., while medium furnace coke is steady at 20s. 
to 20s. 6d. delivered at Middlesbrough, 








NOTES FROM SCOTLAND. 


(from our own Correspondent.) 


General State of Trade. 

THERE has been a somewhat more hopeful feeling in the 
last few days with respect to the state of trade generally. The 
reductions in the price of money have undoubtedly exercised a 
wholesome effect in trade circles generally, inspiring greater confi- 
dence in the arrangement of contracts and other transactions. An 
fmprovement in the iron and other markets is largely traceable to 
the satne cause. Business appears to be ee with less 
restraint, and it is hoped that the result may be the placing of con- 
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tracts for new work with more freedom than has been the case since 
the year began. 


Foreign Demand for Iron. 

During the last few days fresh inquiries pointing to busi- 
ness have been received for pig iron for shipment abroad, and 
sales have been made both for Scotch and Cleveland pigs for the 
United States. It was thought that this business had practically 
ceased for the season, and its revival has tended to impart more 
confidence in pig iron circles, 


The Warrant Market. 

There has been a smart upward movement in the prices of 
warrants, anda large business has been done. Cleveland warrants 
have been done from 56s. 44d. up to 58s, 9d. cash, with a reaction 
on sales of operators of very considerable amount ; but the market 
has continued quite strong. Transactions have also taken place 
in this class of iron at 58s. 104d. for delivery in three months, 
while Cumberland hematite warrants have been done at 76s. 3d. 
cash and 76s. 94. for delivery in one month. 


Scotch Hematite. 

There has been an improved demand for Scotch hematite 
iron in connection with new shipbuilding work coming to hand, 
and also for other purposes, and prices are tending upwards, 
Merchants now quote for this class of iron 80s, for delivery at the 
West of Scotland steel works. 


Output and Stocks. 
The production of pig iron is fully maintained, there being 
91 furnaces in blast in Scotland against 90 at this time last year, 
43 being engaged in the manufacture of hematite, 42 on ordinary, 
and 6 on basic iron. It is believed that practically the whole of 
the current output is being absorbed in shipment and the home 
manufacture. The stock of pig iron in Glasgow warrant stores 
now amounts to 6500 tons, of which 4000 is ordinary warrant iron, 
and 2500 tons other makes included under the denomination of 

standard foundry pig iron. 


Prices of Makers’ Iron. 

Since last report the prices of Scotch makers’ special 
brands have been raised 1s, to 2s. per ton. G.M.B., No. 1, is 
quoted at Glasgow, 69s.; No. 3, 65s. ; Govan and Monkland, 
Nos. 1, 69s. 6d.; Nos, 3, 67s. ; Carnbroe, No. 1, 73s. 6d.; No. 3, 
67s, 6d.; Clyde, No. 1, 75s.; No. 3, 70s.; Gartsherrie, No. 1, 
75s. 6d.; No. 3, 70s. 6d.; Calder, No. 1, 76s.; No. 3, 70s. 6d.; Sum- 
merlee, No. 1, 77s.; No. 3, 71s.: Langloan, No. 1, 78s.; No. 3, 72s ; 
Coltness, No, 1, 87s.; No. 3, 72s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 76s.; No. 3, 70s.; Eglinton, at Ardrossan or Troon, No. 1, 
70s.; No. 3, 67s.; Dalmellington. at Ayr, No. 1, 72s.; No. 3, 
67s.; Shotts, at Leith, No, 1, 76s.; No. 3, 70s. 6d.; Carron, at 
Grangemouth, No. 1, 793.; No. 3, 72s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 8710 tons, being 2407 more than in the corre- 
sponding week of last year. There is now a total increase in the 
shipments since the beginning of the year amounting to 43,911 
tons. The arrivals of Cleveland pig iron at Grangemouth were 
11,534 tons, against 15,730 tons in the corresponding week, 
showing a decrease of 4196 tons. There is still, however, an 
increase ip these imports since the beginning of the year of 1082 
tons, 


Finished Iron and Steel. 

The market for finished iron and steel has had a some- 
what more promising appearance in the last few days. Inquiries 
are being made for both iron and steel which it is hoped may 
result in an improved business. Asit is, the works have generally 
full employment. A number of fresh shipbuilding contracts just 
announced will add considerably to the work of the steelmakers. 


The Shipbuilding Trade. 

The output of new shipping from the Scotch shipbuilding 
yards in the past month is the largest on record, amounting to 
65,249 tons, against 39,627 in Apri!, 1906, and 41,410 tons in the 
same month of 1905. The output of the past four months is also 
the heaviest that has ever taken place, exceeding that of the same 

riod of last year by 18,729 tons. The aggregate tonnage 
aunched in the four months is 195,996, the next largest on record 
being 177,267 tons in the first four months of last year, 156,126 in 
1905, Of the total output of the month, 58 794 tons took place at 
Clyde shipyards, which claim a total of 180,146 for the four months. 
It is estimated that the new contracts placed on the Clyde during 
April will amount to about 60,000 tons. 


The Coal Trade. 

There has been a somewhat easier feeling in the coal 
trade in several districts, and the business asa whole appears to 
be contracting to some extent. Of course the approach of summer 
will materially reduce the home consumption, but that effect is 
as not yet very apparent, cold winds necessitating the use of fires 
at a time when they have frequently been discontinued. The coal 
shipments were larger than in the preceding week, but fully 40,000 
tons less than the quantity despatched in the corresponding week 
of last year. Prices of coal are generally quoted without material 
change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Colliers’ Demand for Higher Wages. 

THIS, one of the most important questions of the time, is now 
maturing, and, though now freely discussed, will not come to the 
front until the 10th of May. It was officially stated this week 
that no opinion has been publicly expressed by the coalowners, 
and hence no belief can be attached to prevailing rumours, such 
as that a demand of 74 per cent. would have been favoured. The 
demand for 8? per cent. would have brought the wages up to 50 per 
cent. above the standard. One of the probable demands, 
currently reported, is for 11} per cent. I think it will be 10 per 
cent., and owners may offer 7} per cent. 


State of the Coal Trade in Wales. 

A healthy tone prevails, and the past week was a fairly 
busy one. This statement is borne out by figures, the total 
quantity of coal shipped foreign from the South Wales ports for 
the week ending April 26th amounting to 549,595 tons, an increase 
on the corresponding week of last year of 169,000 tons. Cardiff, 
as usual, figured well, shipping 396,365 tons, the chief customers 
being the River Plate, ten cargoes of coal, totalling some 40,000 
tons; Genoa, seven cargoes, 31,000 tons; and Port Said, five 
cargoes, 28,000 tons. Newport came next with 87,494 tons of coal, 
and 600 tons coke ; Genoa taking three cargoes of 11,000 tons ; 
Naples two, amounting to 10,500 tons. Swansea —- 50,165 
tons coal, and 13,100 tons of fuel; Rouen, as usual, being chief 
customer, with thirteen cargoes of coal, amounting to 14,600 tons. 
In fuel Genoa took 3000 tons, Oran 2300, and Tarragona, 2200 
tons. Port Talbot shipped 15,580 tons of coal and 2600 tons of 
fuel. 


Miners’ Claim for Shorter Hours. , 
It is widely rumoured in Waies that the Government 
will have a measure ‘upon this head this session. t 
owners contend that the eight hours’ claim would be very preju- 
dicial, and that interference with existinjy arrangements will be 
objectionable to both sides, 


Leading coal!) . 





Latest Coal Prices at Cardiff. 


Collieries appear to be well supplied with orders, On 
‘Change a merchant informed me that he found it impossible to 
get 500 tons of a particular coal required until the end of June. 
Latest figures aro :—Best large steam coal, 17s. 6d. to 18s., an 
ordinary figure is 17s. 9d.; best seconds, 17s. to 17s, 3d.; ordinary 
seconds, 16s. to 16s. 6d.; drys, 16s, to 16s. 6d.; best washed 
nuts, 15s. to 15s. 6d.; seconds, 14s. to 14s. 3d.; best peas, 
13s. 3d. to 13s. 64.; seconds, 12s, 9d. to 13s.; very best Fg og 


afterwards took place in private, all that can be stated now is that 
Swansea authorities are on the alert, in view of Barry being co 

cerned in the movement, as shipments vi@ Barry would material] “4 
it is contended, interfere with Swansea. bia, 


Pencoed Colliery, Llanelly. 
It is now arranged for the giving up of Pencoed Colliery 
Messrs, Nevill, Druce and Co. have sold the horses, ag 
and the fine pumping engine, one of the finest in Wales, is ‘to be 
di tled and sold. The outcome is not yet known. Vour 





lls. 9d. to 12s. 3d.; best ordinaries, 10s. 9d. to 11s.; » 10s. 
to 10s. 6d.; inferiors, 9s. 6d. to 10s. Very best Monmouthshire 
black vein, 17s. to 17s. 3d. Western Valley, 16s. 3d. to 
16s. 9d. Eastern Valley, lds. 3d. to 15s. 9d. House ccal: The 
severe weather influences this branch of trade, and the usual 
downward movement is sumewhat retarded. Best remains at 
18s, 6d. to 19s.; best ordinaries, 17s. to 17s. 6d.; No. 3 Rhondda, 
19s. 6d. to 20s.; brush, 15s. 6d. to 16s,; small, 13s. to 13s. 3d.; 
No. 2 Rhondda, 14s. 3d. to 14s. 6d.; through, 11s. 3d. to 11s. 6d.; 
small, 9s. 6d. to 9s. 9d.; patent fuel, 15s. 6d. to 16s. 3d. Coke, 
20s. to 22s. for furnace ; 26s. to 27s. for foundry ; and special, 29s. 
to 31s. Latest :—Market somewhat quiet through delayed ton- 
nage. Prices for coal: Steady for large and firm for small, 


Anthracite. 

Owners are looking forward to a busy period ; on ’Change 
there was a good deal of briskness this week, and machine-made 
coal remained strong in -favour ; best qualities firm ; some quota- 
tions unaltered. Latest are:—Best anthracite, 20s. to21s.; seconds, 
18s. to 18s. 6d.; big vein, 17s. to 17s. 6d.; red vein, a little easier, 
14s, to 14s. 6d.; machine-made cobbles, 19s. 6d. to 20s. 6d.; nuts, 
24s. 6d. to 25s.; peas, 14s. to 15s.; rubbly culm, 7s. 6d. to 7s. 9d.; 
duff, 5s. 6d. to 5s, 9d. Other Swansea quotations are :—Best large 
steam 17s. 6d. to 18s. 6d.; seconds, 15s. to 16s.; bunkers, 12s. 9d. 
to 13s.; smalls, 9s. to 10s.; bituminous coal, No. 3 Rhondda, 
19s. 6d. to 20s.; through, 12s. 6d. to 13s.; smalls, 103, to 12s.; 
patent fuel, 15s, 6d. to 15s. 9d. 


Pitwood. 

Total imports to South Wales last week were about 17,000 
tons. Pitwood prices stiffened towards the end of last week, but 
heavy arrivals somewhat weakened the market. Price mid-week 
203, 6d., ex-ship Cardiff ; 20s. 94. to 2ls,, ex-ship, Newport, Mon. 


Iron end Steel. 

A moderate dezree of briskness has been the distinguish- 
ing feature of the iron and steel trades, and the fact that Cardiff 
imported 20,000 tons of iron ore last week, and other ports were 
correspondingly large, implies a good outlook. Rio Janeiro took 
280 tons iron and steel from Newport and 160 tons from Cardiff. 
The rumour is that Germany intends to export largely, and last 
week 400 tons steel billets came from New York. From Bombay 
2800 tons manganese ore came last week to Newport. Pig iron 
cargoes are coming in freely ; 2780 tons came to Swansea last week, 
and Dowlais received some cargoes. The make of rails has not 
been so conspicuous at Dowlais, and the Goat Mill not so brisk, 
but good orders are held for lighter and for miscellaneous goods. 
At Llanelly and Swansea steel works continue brisk. In steel bars 
increased consignments are coming to Wales. From Workington 
730 tons came to Newport this week, and from Harrington 500 tons 
steel bars. Landore continues a good make of pig iron. Latest 

rices are as follows :—Pig iron: Bessemer mixed numbers, 76s. 5d. 
Middlesbrough, 58s.; Scotch, 65s. 94.; Welsh hematite, 84s. to 85s, 
It will be noticed that these, with the exception of Welsh hema- 
tite, compare favourably with the figures of last week. In heavy 
and light rails there is no change. Prices remain firm, with 
advancing signs. Latest quotations were :—£6 12s. 6d. heavy ; 
light, £6 17s. 6d. to £7; Cardiff iron ore, Newport: Rubio, 20s. 6d. 
to 21s.; Almeria, 20s. 3d. to 20s. 6d. Other quotations, Swansea : 
Lead, £20 12s. 6d.; copper, £104; silver, 304d. per oz; spelter, 
£25 17s. 6d. 


Freights at Cardiff. 

The freight market is moderately active, with rates well 
maintained. Since my last despatch there has been considerable 
demand for Spanish and Portuguese ports, and rates have in con- 
sequence hardened. Home markets steady demand, quiet. Mr. 
W. G. Flanders, who bas been wharfinger at Newport for some 
years, has been appointed to fill the position of secretary to the 
Alexandra Dock Company, caused by the death of Mr. John 
Smith. 


Tin-plate. 

In proof of the vigorous condition of the trade, no iess 
than 104 mills were in full action last week, and the result was 
a make of 86,920 boxes. The shipments were unusually large— 
146,964 boxes. Last week, in the Swansea Valley, 18 of the 
mills were occupied upon large sheets for galvanising, 6 semi- 
sheet mills, and the rest on ordinary tin-plate. At Llanelly, 
Lydney, Monmouthshire, and Glamorgan works the demand is 
steady, and prospects ahead, seeing that there is a tranquil 
market, are assuring. I hear that, in view of the annual joint 
conference, meetings will now take place for arranging the wage 
rate for the ensuing twelve months. Port Talbot shipped 237 tons 
tin-plates Jast week. In the Swansea Valley bars are in good 
demand. Newport sent last week 150 tons tin-plates to Buenos 
Ayres, and 240 tons galvanised sheets, Natal taking 100 tons, 
and Buenos Ayres 75 tons. In the shipments from Swansea it 
should be noted that the oil-plate trade is now coming back, 
Batoum taking 1150 tons. America is also prominent for tin- 
plates, New York figuring for 2270 tons. Hamburg continues its 
large demands, 1100 tons going there last week. 


Tin-plate Prices. 

There is a fuller demand setting in for tin-plates at all 
ports, and an improved price is likely. This was remarked at the 
Metal Exchange, Swansea, this week. Orders held back in expec- 
tation of a drop in prices are now coming forward. Latest prices 
are:—Ordinary Bessemer tin-plates I.C. 20 x 112 sheets, 14s. 104d. ; 
Siemens, 14s. 104d. to 15s.; odd sizes I.U. 28 x 20, 112 sheets, 
ternes 24s. 6d. to 25s. 6d. C.A. roofing sheets, £11 10s. per ton ; 
big sheets for galvanising, £11 10s.; finished black plate, £11 5s. 
to £11 10s.; galvanised sheets, 24 g., £13 lis. to £14. Block tin, 
£194, 


Cardiff Sewerage. 

The new western sewer at Cardiff, designed by Mr. Harpur 
and staff, is being carried out under their supervision. It is esti- 
mated to cost £184,000, but is expected to be of great service in 
improving the health of Cardiff, 


Swansea New Dock. 

The Midland Railway authorities are offering to erect two 
tips at the New Dock, and to undertake the erection of a portion of 
the wharfage ata cost of £100,000. The Harbour Trustees are 
pledged, it is understood, to give the same terms to the Midland as 
to the Great Western Railway, namely, when the New Dock is 
opened, only to pay tonnage in excess of the average shipment 
despatched from the existing docks for the past five years. 


The German Colliery in Wales. 

It is now stated that, in an informal manner, the sod for 
three pits has been removed. The intention is to form three pits, 
one bituminous and the two others steam. Mr. Jacob is the 
manager, 

The New Railway Scheme. 


The new project—Neath to Brynaman—was discussed by 
the Swansea County Council this week, and, as the discussion 





hundred hands were employed, and it is currently reported that a 
large trade was done with France. It is hoped that something 
will yet be arranged for the good of the district. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 24th. 

THE rail situation is full of interest because of the large require- 
ments which have recently been presented to the railmakers in 
this city, and estimated by one authority at 350,000 tons. For 
some time past but little business has been done in steel rails out- 
side of tramway work, but within a short time inquiries have been 
made which look to the early placing of large orders. These 
inquiries relate exclusively to 1908 delivery, as the current year's 
capacity is practically taken up. Rail authorities think that the 
pressure for railroad construction will result before long in a pre- 
cipitation of orders, which will soon cover the first quarter of next 
year. This activity is not in harmony with much that has bee) 
said recently regarding the policy of railroad managers with refer 
ence to the prosecution of enterprises. A more temperate and 
conservative state of mind is developing among law makers and in 
the public with reference to supervisory legislation, and the rail 
road men are inclined to believe that while legislation will be 
severe in its limitations and demands, it will not be of such a 
character as to discourage the prosecution of construction which 
traffic demands, A good deal has been said recently about the 
substitution of open-hearth rails for Bessemer rails, and the 
developments along this line will be interesting. For the time 
being the structural steel makers are having a little breathing 
spell, The orders which are coming along day by day are for 
comparatively small lots, and are coming mostly from the cities of 
the Central West and of the Pacific Coast, where a great deal of 
building is under way and projected. The steel plate mills are 
crowded with orders as usual, most of them now coming being of 
small dimensions and intended for boilermakers, tank construc 
tion, and locomotive work. The locomotive builders continue to 
book orders for engines to the limit of their facilities, and the car 
builders are unable to accept much business. The result of this 
inability is the projection of a number of car building plants by 
railroad companies who find it impossible to find any satisfactory 
assurances, even for car requirements for 1908. In crude iron 
very little has transpired which calls for special comment. A fair 
business is being done in foreign irons, and a moderate business is 
reported in domestic foundry for stove founders, pipe works, 
boiler manufacturers, and jobbing foundries. These orders range 
from 200 to 1000 tons, and they serve to keen the market in « 
healthy condition, The copper market is in a somewhat unsettled 
state. Rumours prevail that prices will be lower in May and 
June. In surveying the market the facts upou which such a pre- 
diction should rest are not very apparent as yet. For the wesk 
ending April 18th exports were 4690 tons, and since April Ist 
11,848 tons. Imports of copper at Atlantic ports for the week 
2209 tons. The tin market is strong, and the trade estimates of 
American dekvery during April run from 3000 to 3500 tons. Lead 
and spelter are quiet and quotations are unchanged. Stocks are 
about the same level, and production is continued without 
interruption, 








ConTRACTS.—Between February lst and April 13th, Ed. Bennis 
and Co., Limited, received twenty-six separate orders for mechanical 
stokers, the number of stokers totalling eighty-three. Many of 
these were repeat orders.—The most important of the orders 
recently booked by Clyde shipbuilders is that by Messrs. Russell 
and Co., Port Glasgow, for a twin-screw steamer of about 12,000 
tons carrying capacity, to be built for Messrs. Cosulich, of Trieste, 
intended for the emigrant service between Austria and America. 
This vessel will be fitted with twin emgines of 7000 indicated 
horse-power by Messrs. Rankin and Blackmore, Greenock. The 
Scott Shipbuilding and Engineering Company, Limited, Greenock, 
has also contracted to build and engine, for Liverpool owners, a 
first-class passenger steamer of considerable dimensions.—Messrs. 
A. Rodger and Co., Port Glasgow, have contracted to build for 
British owners two steamers, the machinery for which will be 
built in the firm’s engineering works at Govan —Messrs. Ritchie, 
Graham and Milne, Whiteinch, have booked orders for a stern 
wheel steamer of 110 tons and a steam launch of 25 tons. ‘The 
Grangemouth and Greenock Dockyard Company is to build for 
Canadian owners a steamer of 240ft. length, designed for lumber 
and general trade on the Canadian Lakes. This firm has already 
built several vessels for such service and has one on hand at 
present. It has contracted to build a large floating orane pontoon 
on behalf of Messrs. Harland and Wolff, Belfast, which is reported 
to be for a large electric jib crane capable of lifting 150 tons to a 
height of 120ft., which,will be supplied by the Benrather Company, 
Germany, whose huge dockside cantilever cranes at Barrow and at 
Dalmuir, are notable recent productions.—The Caledon Shipbuilding 
Company, Dundee, has also booked an order for a steamer for the 
Canadian Lakes trade which will be 250ft. long, and is to be de- 
livered in September. A still more important contract booked by 
this company is for the building and engining of a passenger and 
mail steamer of 5000 tons. This vessel is for the Booth Shipping 
Company, Liverpool, and will be practically a repeat of the 
Laufranc, recently completed by the Caledon Company.—In the 
matter of marine engines an important order has been booked by 
Messrs. John Brown and Co., Limited, Clydebank, viz., the tur- 
biue machinery for the new cruiser Boadicea, which is to be con- 
structed at Peinbroke Dockyard.—The designs and estimates of 
the Sutclifie Ventilating and Drying Company, Limited, have been 
accepted by the Government for ventilating and removing the dust 
in the polishing shop at the Royal Small Arms Factory at Enfield 
Lock, and the new plant will be on similar lines to that at the Bir- 
mingham Small Arms Factory, where there are twenty fans 
drawing the dust from nearly 250 bobs.—The Paterson Engineering 
Company, Limited, has recently supplied water purifiers to the 
City and South London Railway Company, the Sydney Electricity 
Works, the War-office for the Royal Arsenal, the London and 
North-Western Railway Company, and to the Lowestoft Elec- 
tricity Works.—Messrs. Bruce Peebles and Co. have secured an 
order for a motor converter from the Oxford Electric Company, 
Limited.—The Chain Belt Engineering Company, Derby, is making 
the special water chute chains for the Dublin International Exhi- 
bition and the White City, Manchester. It has also just completed 
a new chute chain for Earl’s Court Exhibition, London.—The 
British Westinghouse Electric and Manufacturing Company, 
Limited, Trafford Park, Manchester, has received an order for one 
of its new type six-cylinder vertical tandem gas engines for 
operating the Hollins Hill Company’s mill at Marple.—Messrs. 
R. H. Longbotham and Co., Limited, of Wakefield, inform us that 
among the orders recently received are orders for a pair of 16in. 
by 24in. main and tail haulagés, eight sets of electrically-driven 
haulages for shipment to India, 150 aig Diving electric endless 
haulage gear, also eight coal measure boxes for the Leeds 
Corporation, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Iron Market in Rheinland-Westphalia. 

THOUGH reserve is being shown in many departments, the 
ndency of the iron industry has remained firm, as before. 
Pig iron is as scarce as ever, and English foundry pig, therefore, 
frecly bought. Semi-finished steel sells briskly. From the bar 
trade varying accounts are given ; at some mills a good number 
of orders have been received. while others complain of a decided 
slackening off in demand, On the whole, there is rather less done 
in this branch of the iron trade now than at this time last year : 
also for girders and sectional iron a somewhat moderate demand 
js coming in, whereas rails are very animated, and prospects for 
further employment continue fair in this department. Consumers 
of plates and sheets show much reserve recently. The same may 
be said of pipes; only cast iron tubes are in lively request. 


general te 


Current Quotations. 

Spiegeleisen, 10 to 12 per cent. grade, costs M. 92 to M. 93 : 
good forge quality, M.78; basic, M.74 to M.75; foundry pig, 
No. 1, M. 85; No. 3, M. 81; hematite, M. 88, all per ton at works. 
(Quotations for scrap iron vary between M 42 and M.71. Old iron 
rails fetch M. 100 to M. 102 p.t. Raw bars cost M.97-50; billets, 
M. 110; and raw plates, M.112-50 p.t. For girders, M. 132-50 to 
to M. 135 p.t. bas been given. Heavy rails are paid with M. 125 to 
M. 170; light section rails, M. 122-50 to M.125; and small track 
rails, M. 140 p.t. Common bars in basic are quoted M. 148 to 
M. 150; for Martin quality M. 160 is given, while the price for 
iron bars is M.165 to M. 170 p.t. Rivet iron stands on M. 180 
p.t. Home quotations for hoops are M.160 and M. 162-50 p.t. 
Common plates in basic realise M.145; iron plates, M. 165 to 
M.170; and boiler plates in basic, M. 155 p.t. Sheets fetch M. 160 
p.t. Iron wire rods are quoted M. 152-50 ; drawn wire, M. 165 to 
M. 170; wire nails, M. 167 to M.170p.t. at works, 


From the Siegerland. 

Home demand in Siegerland pig iron is reported to re- 
main satisfactory, and quotations accordingly are stiff as before. 
Activity at the rolling mills continues strong, as so many orders 
had been secured some time ago; fresh work comes in slowly, and 
the few contracts given out are of smal] weight. Both in the sheet 
trade and in bars consumers and dealers show much reserve; a 
reduction in price has not, however, taken place in any depart- 
ment. The wire mills are well occupied, not merely on home, but 
also on foreign account. 


Production of Pig Iron in Gcrmany. 

According to statements given by the Union of German 
Iron and Steel Masters the output of crude iron in Germany, in- 
cluding Luxemburg. was, for March of the present year, 1,099,257 t., 
against 1,058.527 t. in the same month the year before, and 
against 978,191 t. in February of present year. Production in 
foundry pig was 201,058 t.; basic, 690,312 t.; forge pig, 69,435 t.; 
Bessemer, 43.574 t.; steel and spiegel iron, 94,878 t. The figures 
of last. year were, for the different sorts of pig iron, 181,110 t., 
690,587 t., 73,981 t., 39,111 t., 71,638 t. 


The Steel Convention. 
According to the Co/ogne Gazette the prolongation of the 
Steel Convention is expected by those connected with the Conven- 
tion to take place before the 30th inst. 


Turkey and the German Arms Factory. 

The Frankfurter Zeitung has given a report from Constan- 
tinople, according to which the Turkish Army Administration has 
signed a contract with the German Armsand Ammunition Fact ry, 
concerning the supply of cartridges for £15,000 ; at the same time 
an agreement is said to have been made with the same factory 
concerning improvements and extensions at the Turkish shrapnel 
and cartridge shops ; the costs of the last-named undertaking are 
estimated on £100,000—Turkish money. 


Coal in Germany. 

There appears to be the same scarcity in fuel now as 
during the period of the most vigorous demand in winter. Output 
of the pits is behind consumption, and the want of wagons tends 
to increase the scarcity in supplies. Dealers have been filling 
their stores largely in the present quarter, and the strong tone in 
the coal trade is sure to be maintained for some time to come. In 
Upper Silesia a rising tendency could even be noticed last week. 


Austria-Hungary. 

Good activity prevails in all departments, and the busi- 
ness in iron and steel is expected to remain healthy and satisfac- 
tory during the remainder cf the present quarter. Some branches 
report an improvement upon previous weeks, while at some 
establishments a want of fresh work is complained of ; a fair num- 
ber of contracts, however, had been secu-ed previously, and so the 
mills are looking forward to being regularly occupied for some 
weeks, On the coal market in Austria-Hungary a vigorous trade 
is being done, and the pits have sold their production till spring, 
1908. The sugar mills have already been purchasing coal for next 
season, 


Favourable Condition of the French Market. 


Both iron and steel have shewn increasing firmness in 
France, the demand being regular and extensive in all trades, In 
coal a very good business is being done. During the first three 
months of the present year 360,736 wagons coal have been produced 
sea coal districts of Northern France, against 345,744 wagons in 
906. 


Increasing Life on the Belgian Market. 


Last week’s accounts of the pig iron trade in Belgium 
were decidedly satisfactory, a lively tone prevailing generally, and 
there was increasing animation felt in several department. 
oundry pig, No. 3, firmly maintains the price of M. 80 p.t.; forge 
pig, M. 70 toM. 75 p.t.; basic, M. 83-50 p.t. Total production of 
the Belgian blast furnace works during the first quarter of 1907 
was 350,110 t., against 345,280 t. for the satne period last year. 
Semi-fiaished steel is steadily inquired for ; girders remain quiet. 
List quotations for merchant bars No. 2 are 166-25f. for inland 
and 17(f. p.t. for abroad ; bars, No. 3, fetch 167°50f. to 177-50f. 
p.t.; merchant steel, 17:f. to 177f. p.t.; iron plates, No. 2, und 
plates in basic, 175-50f. to 185f.; iron plates, No. 3, 175f. to 
187-50f. p.t.; Siemens-Martin plates, 180t. to 195f. p.t. In the 
selgian coal industry #n upward tendency is felt, all descriptions 
of fuel meeting with vigorous demand. Engine coal is sold freely 
at 15f. to 17f, p.t., and anthracite has been realising 25f., 32f., and 
34f, p.t. Briquettes are firm at 21f. to 23f. p.t. Coke is strong at 
25f. p.t. for common sorts, while better quulities realise 28f. and 
36f. p.t. Coal for coke making is exceedingly scarce, and, as 
activity on the pig iron market improves, a rise in the prices for 
coke is expected for the third quarter. 








_ Apparatus, devised by M. Berlemont, for varying the 
intensity of X rays, produced in a Crookes tube, has been brought 
before the French Academy of Science by Dr. d’Arsonval. ‘To 
the Crookes tube is added a small aluminium tube, and, according 
as the latter is put in connection with the anode or cathode of the 
apparatus, the aluminium absorbs or disengages the hydrogen in the 
Crookes bulb, thus varying the intensity of the X rays emitted, 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech. LE. 


When an invention is communicated from abroad the name and address of 


the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C , at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the accept of t. upl 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 








STEAM ENGINES AND EOILERS. 


7554, March 29th, 1906.—IMPROVEMENTS IN DRIVING MECHANISM 
or CHAIN GRATE STOKERS, Babcock and Wilcox, Limited, 
and Richard A, McLaren, both of Oriel House, 30, Farring- 
don-street, London. 

This invention relates to chain grate stokers for steam boileratd 
like furnaces, and it has for its object to improve the driving 
mechanism which imparts movement to the endless chain grate by 
providing a continuous, variable, and multiple speed in lieu of the 
intermittent and variable or single speed continuous drive hereto- 
fore used. There are six figures. Fig. 2 is a vertical section, and 
Fig. 3 a horizontal section of driving mechanism. The driving 
gear comprises a shaft A, which may be connected directly or 
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through any usual gearing to operate sprockets of the chain grate 
stoker, the shaft having on it a worm wheel B meshing with a 
worm C on a shaft D, at whose opposite end is loosely fitted a 
worm wheel E made fast on the shaft D by means of a spring- 
actuated friction clutch F, which is adapted to slip or yield when 
undue strain is put upon the gear. The worm wheel E is driven 
by a worm G on a main driving shaft H carried in bearings H! in 
a casing H2, and on this shaft are keyed a number of spur wheels 
I! [2 ]* I4, but which number may be varied. Each of these spur 
wheels meshes with a corresponding spur pinion J! J? J* or J4, 
fitted loosely on a driving spindle or sleeve K, on which is a 
sprocket L adapted to be driven continuously and at practically 
uniform speed by a chain. This sprocket may be loose on the 
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driving spindle or sleeve K, and connected to the latter through a 
friction clutch similar to the clutch F. Any one of the spur 
pinions J! J? J® or J4 may be made fast on the spindle or sleeve K 
by means of a clut hing device to vary the speed communicated 
through the gearing to the chain grate. The clutching device 
consists of a key or pin m fitted through a central spindle M within 
the sleeve K, which spindle M is adapted to be moved endwise to 
bring the key or pin m into engagement with any set of notches 2 
in the bos-es of the several spur pinions. A hand wheel O is 
provided and screw-threaded to act as a nut on a screw-threaded 
sleeve P fitted on the spindle M, the sleeve P being flattened on 
one face, and held from turning by engaging a rib on the boss Q of 
a stationary bracket.—A pril 3rd, 1907. 


INTERNAL COMBUSTION ENGINES. 


7971. April 3rd, 1906.—IMPROVEMENTS IN OIL OR GaAs ENGINES, 
Cecil R. Boswell, 49, Highfield-road, Dartford, Kent. 

This invention relates to engines which are actuated by the 
combustion of inflammable vapour on the two-stroke cycle. In 
this engine the cycle of the combustion cylinder is as fo'lows :— 
Assuming the engine to be vertical, on the ignition of the charge 
of inflammable mixture the piston is forced downwards, the 
exhaust opening just before the end of the down stroke; when the 
piston has just commenced to ascend and while the exhaust is still 
open, the cylinder is flushed with air from the crank chamber if 
the pressure in the combustion cylinder falls below that in the 





crank chsmber before the cornection between the {wo closes, 
During a great portion of the up stroke, the products of combus- 
tion and air are expelled from the cylinder and the fresh charge is 
only admitted when this has taken place. There are ten figures. 
Fig. 1 is a vertical section through an engine. The two cylinders 
are shown in line with each other, but of different diameters. A 
is the large cylinder and B the small one. C is the large piston 
fitting in the cylinder A, and D is the small piston fitting in the 
cylinder B, The pistons C and D are shown cast together in the 
drawings, and are connected to the crank shaft by means of the 
connecting-rod F, The connecting-rod F is pivoted to the piston C 
by the hollow gudgeon pin J. This piston J is held firmly in the 
connecting-rod F by the cotter pin K, so that it is partially rotated 
in the bushes L. Three sets of ports M N and O are made in 
each half of the piston pin, and three sets M! N! and O! are made 
in each of the linings L. The ports N! in the linings L form the 
openings from the short mixture passages Q, which have their 
other openings in the circumference of the piston C. One of the 
recesses at the upper end of the large cylinder wall is shown at 8, 
which enables the combustible mixture in the cylmder A to enter 
the opening R when the pisto: C is near the upper part of its 
























































stroke. Supposing the pistons C and D to he at the top of their 
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stroke, the large piston C is quite close to the top end of the large 
cylinder A, and only a small space is left above the top of the 
small piston D for the combustible charge to be compressed into 
it. As soon as this charge is ignited, the pistons are forced down- 
wards, the large one drawing in a fresh charge of combustible 
mixture through the inlet valve Al. During this down stroke, the 
ports N and 0 in tke piston are closed. Just before the pistons 

reach their lowest point, the small piston D uncovers ths recess Y 

in the cylinder wall, which permits the products of combustion to 

escape down the exhaust passage V and the exhaust outlet Z. 

Shortly after the pistons have reached their lowest point and have 

commenced to ascend, the piston pin J opens the ports N! and 01, so 

that the scavenging passages ‘I'T!, the lower port of which is still 
in the crank chamber H, are put into communication with the 
common passages P, leading to the small cylinder, and the air 
which has been compressed in thecrank chamber H, by the descent 
of the pistons, passes up and helps to expel the burnt gases left 
in the cylinder B, As the pistons ascend, the lower port U of the 
scavenging passage T! is closed by entering the cylinder A, until, 
ascending further, it passes in front of the exhaust outlet Z and 
allows the contents of the small cylinder B to escape. The open- 
ing in the cylinder wall of the exhaust outlet Z is made soas to allow 
this to continue during a great part of the up stroke. When near the 
top of the up stroke, the piston pin J shuts off the communication 
between the scavenging passages T T! and the common passages 

P, and almost immediately afterwards opens communication 

between the mixture passages Q and the common passages P. The 

ports of the mixture passages in the circumference of the large 

iston having also reached the recesses S in the cylinder wall, the 
inflammable mixture, which up till now has been compressed in 
the large cylinder A, is free to escape into the space B! above the 

small piston, where it is ignited.— April 3rd, 1907. 

9863. April 27th, 1906.—IMPROVEMENTS RELATING TO INTERNAL 
ComBusTION ENGINES, Thomas H. Gardner and Edward 
Gardner, both of Barton Hall Engine Works, Patricroft, 
Lancashire. 

This invention relates to internal combustion engines, and has 
for its object to provide for the ready and convenient reduction « f 
the temperature of the compressed charge before ignition, in order 
to avoid the well-known troubles that arise during ignition and 
inflammation of a very hot compressed charge—particularly in 
engines using liquid fue!s, as petroleam—such as violent detona- 
tion causing knocking and the imposition of great stresses on the 
engine, and irregularities in the driving effort. ‘Thre are two 
figures. Fig. 1 is a sectional elevation showing the apparatus 
arranged for the admission of water along with the main fuel and 
air supply to the engine. An apparatus comprising an automatic 
valve a is employed for the supply of water. The valve a is 
arranged between the engine throttle valve or its equivalent ard 
the fuel feed apparatus, or in such position as will enable the 
automatic controlling piston } to be subjected to the influence of 
the suction intermittently produced in the main fuel and air 
supply passage c, and which will enable at the same time the fuel 
and air supply to pass the’ outlet orifice automatically controlled 
by the valve aso as to carry the water emerging from the orif‘ce 
to the admission valve of the engine. When the device is thus 
arranged, the suction effect in the main fuel and air passage c is 
made to operate the piston ) by providing a passage of communi- 
cation d betwee» the main fuel and air passage c, anc the cylinder 
e within which the piston 4 is fitted. The spring , acting on the 
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piston }, constantly tends to keep the valve a closed. But, under 
the suction stroke of the engine, the valve a will be opened against 
the resistance of the spring 41. As the suction effect in the main 
fuel and air passage.is varied by the throttling action of the 
governor or otherwise, the lift or movement of the piston / will be 
correspondingly varied, and the supply of water through the orifice 
controlled by the valve a thereby regulated to suit the reduced or 
increased charge passing through to the combustion chawber, 
The regulating screw a! is fitted for controlling the supply of water 
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to the apparatus. To stop and start the action of the water feeder 
or automatic valve a without interfering with the setting of the 
controlling valve or regulating screw a!, a spring-loaded lever f is 
employed, so arranged as to press the water feed valve a on to 
its valve seat. The load on this valveis sufficiently great to opp»se 
the suction effect on the water-valve piston 4, so that when this 
loaded lever / is allowed to press on the water-valve rod g, it puts 
the apparatus out of action. A hand-operated cam h is used for 
putting the loaded lever out of action.— April 3rd, 1907. 


ELECTRICAL APPARATUS. 


26,688. December 21st, 1905.—IMPROVEMENTS IN OR RELATING 
TO MEANS FOR CONVERTING VARYING ALTERNATING ELECTRIC 
CURRENT INTO SIMILARLY VARYING DIRECT CURRENT, Sidney 
G. Brown, 4, Great Winchester-street, London. 

This invention relates to means for converting the variations of 
an alternating electric current such as that produced in a tele- 
graph Or telephone system, into a direct current having similar 
variations, and consists in passing an alternating current through a 
cell or battery of cells, with the effect that the cell becomes 
depolarised in proportion to the amount of alternating current 
passing through. There are eight figures. Fig. 1 represents a 


N° 26,688. 




















simple voltaic cell adapted for effecting this purpose. The appara- 
tus consists of a simple voltaic cell a, consisting of, say, dilute 
sulphuric acid, and electrodes of zinc b and carbone. If the cell 
delivers current the voltage of the cell will quickly diminish, 
owing to the electromotive force of polarisation. .The effects of 
this back electromotive force may be reduced and completely 
removed by passing an alternating current through the cell, the 
strength of current delivered by the cell increasing in proportion 
to the increase in strength of the alternating current, up to the 
full capacity of the cell. Under certain conditions of working, 
say, in the case of the alternating current having a fairly high 
electromotive force, a battery of cells may be employed, the area 
of the zinc and carbon exposed to the electrolyte being propor- 
tioned to the strength of the alternating current. Thealternating 
current is passed through by means of the leads dd, and the 
direct current flows through any circuit from ee. A condenser d! 
may be placed in the one or the other or in both the alternating 
current leads, so as to intercept or stop the passage or flow of the 
direct current therethrough, induction coils ¢! ¢! being placed in 
the direct current leads ¢ ¢, so as to intercept or stop the passage 
or flow of the alternating current therethrough and to force the 
latter current to flow through the battery 2 It has been observed 
that the effect of the alternating currents seems to be that the 
chemical action of the electrolyte is increased, and so intense may 
the action become that, if the anode be composed of carbon, gold, 
platinum, it becomes oxidised. It would therefore appear that 
the enhanced current from the cell is due to the increased chemical 
activity of the electrolyte—that is to say, to the increased activity 
of the ions incidental to the passing of the alternating current 
through the cell. This increased chemical activity may be utilised 
to remove polarisation or to increase the solvent action on the 
anode. The cell consequently increases in electromotive force.— 
April 3rd, 1907. 


ROAD MOTOR VEHICLES. 


7173. March 24th, 1906.—ImproveMENTS IN Exastic Roap 
WHEELS, Gaston Floquet, 42, Rue de Tocqueville, Pare, France, 
These improvements relate to elastic road wheels in which 
springs are arranged between an inner rigid rim fixed on the axle 
and an outer rim or felloe which is es or deformable in order 
that a great number of springs may work at a time and between 
them support the load, and also the strains due to inequalities of 
the ground, or to obstacles which present themselves in the passage 
of the wheel, There are four figures. Fig. 1 isa part sectional 
elevation of a part of the wheel. ais the inner rim of cast steel 
having radial slots for receiving the end of the springs. b are two 
rings which are fixed on the two faces of this rim by the bolts ¢, 
dddare the links which form the outer rim or felloe, and are 





connected by lugs for engani with each other and by the pins /. 
Each link is also provided with two lugs g for receiving a bolt h, 
which serves as the axis of articulation at the outer end of one of 
the springs. 277 are the blade part of the springs. Each spring 
has a boss j at its inner end, and an eye & at its outer end. As 
stated above, these springs are previously suitably bent, and they 
preserve this compression because the two rims are inextensible. 
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There may be two or more rows of such springs side by side, and 

in that case the springs may be bent in opposite directions in two 

adjoining rows. / / are the blocks of rubber reinforced with 
fabric, which are vulcanised in the links d, the bottoms of which 
are provided with circumferential dovetail grooves.—<April 3rd, 

1907. 

9524. April 23rd, 1906.—IMPROVEMENTS IN BRAKES FOR USE ON 
Roap VEHICLES, John E. Gurney, 79, Walsworth-road, 
Hitchin, Herts. 

This invention relates to brakes of the kind which are automati- 
cally applied upon a vehicle overrunving its tractor from any 
cause and in which the pull of the tractor bar is communicated 
through the medium of a spring to the draught bar or frame of 
the vehicle, and the end or head of the tractor bar, which com- 

resses the spring when the vehicle is being hanled, has hinged to 
it one end of an arm or rod, the other end of which is attached by 
levers to a bar extending transversely across the vehicle and 
carrying a pair of brake blocks opposite the peripheries of the 
wheels of the vehicle. There are two figures. Fig. 1 is a side 
elevation of a portion of a road vehicle having the improvement 
applied ; a represents the underframe of the vehicle and } the 
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draught frame, which is hinged to the front end thereof at ¢ ;d is 
the tractor bar, the inner end of which passes through guide holes 
provided for it in the draught frame }, and has coiled around it 
the spiral spring f, one end of which bears against the outer end 
of the draught frame / and the other against the nut or collar g 
upon the draught bar. By this means the pull of the tractor bar 
d is communicated to the draught frame / through the medium of 
the spring f ; / is the arm or rod, which is pivoted to the nut or 
collar g upon the tractor bar d at one end, and at the other end is 
attached directly to the transverse bar 7 carrying the two brake 
blocks jj adapted to be applied to the two front travelling wheels & 
of the vehicle. The rod A is provided with an eye /, through 
which passes the plate spring m. The ends of the spring bear 
against the bar 7, which is suspended to the framework a of the 
vehicle through the medium of the lateral links n. The object of 
the spring mis to deaden the shock of impact of the wheels / 
against the brake blocks j.— April 3rd, 1907. 





SUBMARINES. 


7179. March 24th, 1907.—IMPROVEMENTS IN SUBMARINE Boats, 
John M. Cage, 3008, Columbine-street, Denver, Colorado, 
U.S.A. 

This invention has for its object improvements in submarine 
boats of that kind which are provided with funnels or passages 
passing right through the boat in a vertical direction, propulsion 
devices being arranged in the passages for causing the boat to be 
submerged or to assist it in rising to the surface. There are five 
figures. Fig. 2 is a vertical longitudinal section : 5 represents the 
cigar-shaped hull or shell of a submarine boat, access to the interior 
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of which may be had by means of the normally hermetically closed 
hatch 6, which opens into the upper surface of the conning tower 7. 
The interior of the boat is divided into two compartments 8 and 9, 
the former of which constitutes the operating-room, while the 
latter, being preferably located in the middle of the boat, contains 
a suitable dynamo electric machine or generator 10, driven byagaso- 
line engine, and by means of which the motors employed to operate 
the propelling, subraerging, and steering appliances of the boat are 
energised. Four screw propellers and two longitudinally disposed 
horizontal rudders are arranged for the propulsion and guidance of 
the boat while floating upon or below the surface of the water. 
The means employed for submerging the boat consist of two or 
more horizontally extending screws, as used for marine propulsion. 
The submerging screws 15 consist of a hub 16, from which extend 
the diametrically arranged spiral blades 17. They are arranged in 
pairs inside two vertical cylindrical funnels 14, which extend trans 





versely through the boat in proximity to its prow and to its stern, 
Hubs 16 are mounted in superposed relation within the funnels on 
vertical centrally located shafts, the extremities of which extend 
in sockets 19, secured by braces 20, which extend transversely of 
the orifices of the conduits, The screws in each funnel may be 
actuated through a horizontal shaft 21, the extremities of which 

extending in proximity to the shaft, are provided with bevel gear 
wheels 22, which mesh into corresponding gears 23, secured to the 
opposite ends of the superposed hubs 16. A sleeve 36, surrounding 
the shaft 18 between the hubs, supports the upper screw propeller, 
to avoid detrimental friction of the gears. The gearing in each of 
the cylindrical conduits is preferably enclosed by a water-tight 
housing 24, provided with aligned packing-boxes, through which 
hubs 16 extend, and secured to the wall of the condvit by a 
laterally extending sleeve 27, which surrounds and supports the 
shaft 21; 25 indicates suitable packing material. An electric 
motor 26, which receives its energy from the generator 10, is con. 
nected with the shaft 21 by gears 28 and 29 to impart a revoluble 
movement thereto when it is desired to actuate the submerging 
screws. The submarine boat is sufficiently buoyant to cause the 
conning tower to extend above the plane of flotation, which 
approximately extends along a line A-A when the submerging 
screws are at rest, and the vessel floats in consequence on the 
surface of the water. To submerge the vessel, the submerging 
screws are actuated by a switch, electrically connected with the 
motor 26. By the action of the blades, the water below the boat ‘s 
displaced and thrown upward, to subsequently cause the sub. 
mergence of the vessel by reaction on the screw blades and the 
upper surface of the shell. As the speed with which the boat 
descends is dependent on the velocity of the submerging screws, 
the vertical movement of the vessel is under absolute contro! of 
the operator, who, in consequence, may hold the boat at any depth 
by modifying the speed of the motor, or cause it to return to the 
surface by arresting the movewent of the submerging screws.— 


he 
April Gnd, 1907. 


MISCELLANEOUS. 


79564. April 2nd, 1906.—IMPROVEMENTS IN AND RELATING 10 
ExLastic FLUID COMPRESSING APPARATUS FOR BLOWING Forces 
AND THE LIKE, Edward Scott-Snell, 66, Victoria-street, West- 
minster, London. % 

The object of this invention is to construct a practical apparatus 
for blowing forges or the like, which will ensure a supply of air at 
a constant and predetermined pressure, and which will be auto- 
matic in operation, and which may be left without attention after 
it is once started, until it is shut down. ‘There are four tigures, 
Fig. 1 represents the complete forge-blowing arrangement. A 
steam generator a is employed, deriving its heat from any suitable 
source, such as gas or petroleum, and the steam is used through 
an injector, in which air is drawn in and compressed by the 
impulse of the steam jet. The generator consists of two connected 
tubes, one inside the other, and is fed with water direct from an 
elevated tank or other convenient supply of water under suitable 
predetermined pressure. By reason of the direct connection to 
the water supply, the admission of water will cease as soon as the 
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steam pressure is equivalent to the predetermined water pressure, 
and any immediate surplus of steam would relieve itself by enter- 
ing and condensing in the water supply. Tbe injector used is 
constructed of a casing ) having a steam inlet c. The cover 8 
enables foreign matter to be easily removed. Steam issuing at a 
high velocity sucks in air at 7, the velocity of the mixture of air 
and steam being then reduced inthe cone é. From here thesteam 
passes to a condenser illustrated as an air-cooled condenser, but 
which may be cooled by the generator feed if desired, consisting 
in a series of narrow chambers / joined at one end to the inlet 
header m and at the other end to the outlet header xn. The 
steam is all condensed in the condenser and the compressed air is 
therefore left to pass on to the forges—only one of which / is 
shown—through the connection g. No feed pump or water gauge 
is required, and the pressure of steam is automatically and safely 
regulated by the water pressure. To provide more uniform 
regulation and to obviate fluctuations of steam pressure, there is 
interposed between the water supply and the generator a valve 
opening towards the water supply and a by pass. The by-pass 
may be capable of regulation, and is so designed as to allow only a 
slow feed to the generator, while a quick return from the generator 
to the supply can take place through the valve. This is repre- 
sented by p.—April 3rd, 1907. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 

R. J. NICHOLSON AND Co., of Macdonald’s-lane, Corporation- 
street, Manchester, have arranged to open offives at 46, King 
William-street, E.C, 

J. HALDEN AND Co., of 8, Albert-square, Manchester, advise us 
that the business of drawing material dealers hitherto carried on 
by them has been converted into a private limited liability com- 
pany under the title of J. Halden and Co., Limited. 

Mr. A. C. KELLY, Assoc. M. Inst. C.E., who was for severa 
years on the staff of the locomotive department of the Great 
Eastern Railway, has recently been appointed traction engineer 
to the British Westinghouse Electricand Manufacturing Company, 
Limited, with headquarters at Manchester. 

Messrs. THE FARRINGDON WORKS AND H. PONTIFEX AND SONS, 
Limited, announce that they have purchased the business, good- 
will, patterns, drawings, &c., of the firm of Bennett, Sons and 
Shears, Limited, engineers and coppersmiths, of Kingsland-road, 
London, N.E, and will carry on the busiuess, in conjunction with 
their own, at Farringdon Works, Shoe-lane, London, E.C. 








For nearly fifteen years St. Louis has, it is said, been 
active in the enforcement of smoke prevention measures, and the 
systematic work of its smoke inspection department has been bear- 
ing fruit. The report of the supervising engineer for 19(6 says 
that a marked improvement in smoke conditions was made in that 
year. The taking of steam from central heating stations has in- 
creased, and the introduction of gas enyines and of electrical 
power has helped matters further. Mechanical stokers in use in 
St.. Louis now number 800, and in addition are 400 automatic 
smoke-preventing devices, 
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MACHINE TOOL DESIGN. 

Nico.tson D.&c., and Mr. DEMPSTER SMITH. | 

No. XXXV.* 

FRICTION CONE FEED WITH INTERLOCKING TURNING 
. AND SCREW-CUTTING GEAR. 

In the design by the Lodge and Shipley Company, | 

shown in Figs. 151 and 152, the screw-cutting and | 

traversing feed gear is arranged in such a manner that 


By Professor A a. 


of feed desired—by means of a lever, rod, and claw, 
operated from the front of the saddle. The sliding and 
surfacing feeds are independent, are engaged by means 


| of friction cones, locked by knurled nuts outside the 


apron, and driven from the spur pinions on the bevel 
wheel shaft. The apron is tongued and bolted to the 
carriage. The inner wing, which furnishes a bearing to 
the rack pinion shaft, &c., is supported and slides on the 


| steel strip let into the bed to reduce the springing be- 
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Fig. 151-LODGE AND SHIPLEY APRON 


the possibility of their simultaneous action is avoided. 
Motion is transmitted to the screw by the gear at the end 
of the headstock—eree Fig. 142—and the double clasp nut 
is made to clcse upon the same by means of a cam 




















Fig. 152—SECTION OF APRON 


actuated by a lever at the front of the apron. The feed 
shaft commonly used in British lathes is here dispensed 
with, and the work of driving the turning feed gear is 
performed by the guide screw. This screw is furnished 
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tween the rack and pinion when heavy cutting—see Fig. 
152. To ensure accuracy of fit and reduce cross-winding 
the guide screw-nut is chased from the solid and fitted 
directly to the slide, no adjusting strips or screws being 
used. Notwithstanding the fact that the key in the 
leading screw extends the full length of the bevel 
pinion muff, it does not prevent the burring of 
the screw threads and consequent destruction of the 
nut. ‘This method, although at one time common 
in American machines, has been gradually dropped, and 
the more recent productions are fitted with a feed shaft. 
It will be observed that a stop finger is fitted on the end 
of the rod carrying the claw, which prevents the nut 
closing upon the screw when the sliding or surfacing 
feeds are in use, and that the recess in the nut casing 
to receive the finger prevents the engagement of the 
latter feeds when the nutis closed. It is, however, still 
possible for these—sliding and surfacing—feed gears to 
be locked and motion transmitted from the rack and 
pinion when screw cutting; yet the friction cones, being 
situated so near the work and locked only by the knurled 
nuts, and not by a screw-key, may be sufficient to avert 
disaster if accidentally coupled. 

The design of saddle adopted by de Fries and Co., 
Diisseldorf, is shown in Fig. 153. It is fitted with a short 
screw or worm L, which engages the long segmental nut 
or rack T bolted to the bed, and takes the place of the 
usual guide serew and nut. The feed shaft Z derives its 
motion from the spindic through the reversing and 
change gear at the rear of the fast headstock—see Fig. 
128. The sliding and surfacing feeds are obtained 
through the worm H, which is mounted freely on Z and 
coupled to it by means of the clutch N. The worm 
meshes with the wheel I on the transverse shaft, whereon 
is keyed the friction clutch J. On the end of J is fitted 
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to the surfacing screw. The sliding motion is obtained 
by engaging J with the pinion U, which gears with V on 
the rack pinion shaft; the rack pinion W meshes with 
the rack on the underside of the segmental nut T. Two 
stops S are fitted to the bracket on the apron front to 
prevent the possible jamming of the clutch J within the 
cup by the handle nut R, and also to allow for adjustment 
and wear. The longitudinal adjustment to the saddle is 
obtained through the hand wheel and pinion D, which 
meshes with V on the rack pinion shaft. When screw- 
cutting the clutch N is engaged with the wheel M, which 
drives wheel X on the endof the shortscrew L through an 
intermediate wheel. The screw L is carried in an oil box 
swinging about the centre G, and the handle Q actuating 
the cone A engages or disengages L with T. A lip B is 
cast on the swinging bracket and fits between the bear- 
ing and the collar on the rod C when the clutch N is in 
mid-position. As the rod C is controlled by N it is im- 
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Fig. 154—SELLER’S APRON 


possible to engage. N with H whilst L and T are in mesh. 
Similarly, when N and H are in mesh the screw L cannot 
be engaged with T. -In this way the simultaneous engage- 
ment of the sliding and screw-cutting feed mechanisms 
is prevented. The clutch N can be automatically dis- 
engaged from the gear M or worm H by means of the 
stops P on the rod O. By this arrangement the tendency 
to cross-thread when cutting multiple-threaded screws is 
considerably reduced. 

It is difficult to see what advantage is gained by the 
substitution of the long nut for the guide screw, except 
that the former is more rigid than the latter. It is 
doubtful, however, if this nut can be reproduced with as 
much accuracy as the screw, and it is certainly much 
more expensive to make. If the screw be made sufii- 
ciently large in diameter, a degree of accuracy sufficient 
for all practical purposes can easily be obtained. 


POSITIVE FEEDING MECHANISM WITH INTERLOCKING 
TURNING AND SCREWING FEEDS, 

In the arrangement by William Sellers and Co.—shown 

in Figs. 154 and 155—the possibility of simultaneous 

engagement of the screw-cutting and traversing feed is 





Fig. 1I55—SELLER’S SADDLE 


altogether avoided. Two bevel pinions are keyed to the 
longitudinal feed shaft, but are free to slide along the 
same, and either of them can be mate to engage with 
the bevel wheel on the diagonal worm shaft by means of 
a rod and counterbalanced lever at the front of the 
carriage.- The worm is multi-threaded, and its angle, 
together with that of its axis, is such as to allow the 
wheel to slide through the worm. This worm wheel C is 
provided with a clutch face on each: side of its hub, to 
engage with the corresponding clutches on the pinion A 
at the inside for the traversing or sliding motion, 
and with the hub of the outer wheel B for the 


Fig. I52—CE FRIES SADDLE ‘ . A 
s surfacing motion—as shown in the figure the wheel C 


; is engaged with B, The wheel B meshes with 
with a long kcy way to receive the key fitted in the sliding ; a-screwed cylinder, and the handle nut R onsame moves|the combined pinion and rotary nut F, which is 
muff carrying the bevel pinions, either of which can be | the clutch transversely, so that itmay engage either E or} only free to rotate when the surfacing feed is in 


made to engage the wheel—depending on the direction | U, which are free on the shaft. When surfacing J is| use. To engage C with B, or A an excentric bush is 
a ~ | engaged with E, which meshes with the wheel F keyed | fitted on the end of the short transverse shaft carrying 
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the wheel C. It receives the small crank shaft within 
the bracket, which is operated by a handle. When C is 
advanced to mesh with A for the traversing feed the 
pawl E simultaneously engages with the teeth of the 
pinion F on the surfacing screw, thus positively locking 
and preventing the possible engagement of these two 
feeds at one and the same time. A similar locking 
arrangement is provided for the screw-cutting and 
traversing feed by the projecting lip D on the guide screw 
nut push rod, which prevents the engagement of C with 
A whilst.the nut embraces the screw, or vice versd. 

It will be observed that, with this arrangement, there | 
is no possibility of accident to the traversing feed gear | 
by the rack pinion driving backwards when the screw- | 
cutting mechanism is in use. A taper turning motion is | 





—— 


tion. Both the sliding and surfacing have their reversing | Chaussées, 1866; W. J. M. Rankine, Tae Enciyeg, 
mechanism in the saddle, and a quick hand motion for | London (January 5th), 1872; Bouvier, Annales des Ponts 
operating the saddle in either direction is provided. The | ef Chaussées, 1875; Pelletreau, Annales des Ponts et 
screw-cutting motion, when fitted, consists of a leading | Chaussées, 1876 and 1877; De Beauve, Manuel de ’] ngé- 
screw situated at the front of the bed, actuated in the | niewr des Ponts et Chaussées, 1878. : 
usual way by change wheels at the end of the headstock. | All of these, with the exception of some minor Varia. 
tions, were based on the principles first pointed out } 
De Sazilly. Prior to his memoir, masonry dams had 
| not been designed according to scientific principles. Jy 
| fact, says Mr. Wegmann, it has been shown that some of 
| the dams built would be stronger if their positions were 








THE NEW CROTON DAM. 


No. V.* 
Tur form of cross section of the New Croton dam has | 
received some criticism, not on the score of safety, but | 
on that of the economical efficiency of the design. The | 


reversed, the up-stream face being turned down-stream, 
It was stated by De Sazilly that in order to be safe g 
masonry dam must comply with the following con. 
ditions :— 

A. The pressures on the masonry or on the foundation 


| must not exceed certain safe limits. 


B. There must be an ample margin of safety against 


| the dam sliding on its foundation, or shearing apart. 


The theoretical section having been deduced fromm for. 


mulas based on the De Sazilly method, it was modified 


Fig. 156—BUCKTON’S SADDLE 


obtained by the simultaneous engagement of the screwing 
and surfacing feeds. The guide screw is placed within 
the bed to reduce cross wind of the saddle, and is pro- 
tected by the upper front way from dirt, and supported 
a its entire length by a lower ledge cast with 
the bed. 


FINE HAND TRAVERSING MECHANISM. 


An outstanding feature of the American saddle is its 
handiness for rapid and accurate manipulation. In the 
early machines and until recently the American firms did 
not, a8 a rule, supply a swivel slide to the rest, and, as a 
consequence, had to furnish a fine hand traversing 
motion in the saddle. This has proved so convenient 
that it has been retained in the machines of to-day 
even when a swivel slide is provided. The American | 
operator prefers it to the slide for hand traversing, and in 
the smaller machines it is generally admitted to be the 
better method. The British firms, as a rule, have always 
furnished a swivel slide to the rests and a quick hand 
traversing motion to the saddle. In the older 
machines this last motion was only intended for 
bringing the tool quickly up to the work, and 
not for a hand feed. Ihe pinions and racks were cast, 
thus producing an irregular or jerky motion alto- 
gether unsuitable for fine hand traversing. The 
latter was secured through the swivel slide screw. 
When this was the function of the hand traverse motion 
the single or double lever was usually fitted directly to 
the rack pinion shaft in the smaller lathes, and with only 
sufficient gear purchase in the larger machines as to 
enable the operator to move the carriage along the bed. 
The perfection of the wheel-cutting machine, and the | 
common use of machine-cut gears, together with the | 
change of practice—partly brought about by the American | 
design of saddle—have all led up to the present design, | 
which leaves little to be desired for fineness of adjustment | 
and regularity of motion. A few makers, however, adhere | 
to the single or double lever, which does not give the 
machineman the same opportunity of observing the work 
whilst hand feeding as he would have with a hand wheel. 
When taking a heavy cut with the power traverse feed, 
however, the motion is not so continuous as is desirable, | 
even in some comparatively new machines. In the more | 
recent lathes by British makers, the racks and pinions | 
are of steel—machine cut—permitting the use of a finer 
pitch, and the parts within the apron have been 
strengthened to reduce springing, whilst in some an outer 
bearing or support to the rack pinion immediately under 
the rack has been provided. These modifications con- 
siderably reduce the above objection, but the smallness 
of the pinion diameter is detrimental to uniformity of 
motion. 

In a recent design of high-speed lathe, by J. Buckton 
and Co, Leeds, shown in Fig. 156, the usual rack pinion 
has been displaced by a spiral pinion, or multi-threaded 
worm, which meshes with the vertically straight tooth 
rack on the side of the bed. Motion is transmitted from 
the feed change gear below the headstock to the longi- 
tudinal feed shaft, and suitable gearing within the apron 
communicates with a pinion shaft whose axis is inclined 
to an angle of about 30 deg. to the rack, afver the manner 
of the Sellers planing machine drive. Four teeth of the 
pinion are continually in gear, so that in the 14in. lathe, 
e.g.,& tin. cut with }in. traverse on mild steel at 60ft. 
per minute can be taken without any perceptible vibra- 


| 





one point that has been criticised in regard to safety is 
the comparatively thin top—18ft. thick. In view of the | 
size of the lake, the occasional fierce storms, and the pos- | 
sibility of sudden flood discharges into the lake, it has been 
suggested that 18ft. of masonry might not be sufficiently 
strong to resist the attacks of heavy waves. The criti- 
cism as to the theoretical features of the adopted cross 
section were presented at a recent meeting of the Ameri- 
can Society of Civil Engineers by Mr. E. Wegmann, the | 
author of “ The Design and Construction of Dams,” and | 
it will be of interest to present a summary of his views, 
condensed from his paper in the January number of the 
Society’s “‘ Proceedings.” 9482 a ‘ 
In the first place, the design was based entirely upon | 





(206 Ft. Max. Width) 


Fig. 7—-SECTION OF CROTON DAM 


slightly to form a practical design:—(1) The top width 
was increased by corbelling out to give the width required 
for a roadway. (2) The outlines were simplified by sub- 
stituting a few simple batters for the many changes 
occurring in the theoretical design. (3) The dam was 
given a superelevation of 4ft. above high water. (4) The 
thickness for 40ft. from the top was increased to make it 
more symmetrical, and to provide additional strength to 
resist shocks from floating bodies. (5) The sharp triangle 


| at the down-stream toe was cut off—as not being strong 


enough to distribute the pressure, and the face was 


| had been made. 


that previously prepared for the larger Quaker Bridge | stepped for a certain height; this reduced the width of 
dam, and for this latter extensive studies and calculations | base from 230ft. to 216ft., increasing the pressure on the 
The first design for the Quaker Bridge | masonry at the down-stream face to 33,266 lb. per square 
dam was prepared by the engineers of the city’s Depart- | foot. This section is shown as No. 2 in Fig. 6. The total 
ment of Public Works; Mr. Isaac Newton was then chief | height was 262ft.—258ft. to water line, with 170ft. above 


engineer, and associated with him as consulting engineers 
for this particular work were E.S. Chesbrough, Julius W. | 
Adams, and B. 8. Church. The section then designed is 
shown as No. 1 in Fig. 7. Below the river bed both 
faces were made vertical, and above it both faces had a 


N°2 
Adopted 
Design 


Nor 
Original 


f- Design 


the river bed; top width, 20ft. 

The next question was whether the dam sbould be 
straight or curved in plan. Good examples of both forms 
existed, and two curved dams—the Zola dam in France 
and the Bear Valley dam in California—had resisted the 
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Fig. 6-PROPOSED SECTIONS OF THE QUAKER BRIDGE DAM 


decided curve; the width was 205ft. at the base, 185ft. at 
the surface of the river bed, and 17ft. at the top; the 
height was 274ft. The plans thus prepared were sub- 
mitted to the Aqueduct Commission, and referred to its 
own engineers, Mr. B. S. Church, Mr. A. Fteley, and Mr. 
J. P. Davis. The engineers made a very thorough inves- 
tigation of the subject of high masonry dams, and the 
mathematical part of the study was assigned to Mr. 
Wegmann. At that time—1884—the only such dam in | 
the United States was the Boyd’s Corners dam, 78ft. | 
high; this was in New York State, and was built | 
in 1866-72. Several high masonry dams had been 
built in France, notably the Furens dam, near St. | 
Etienne, built in 1862-66. The first step made by | 
the engineers was to search for methods of propor- | 
tioning the cross section of a masonry dam, and they 
found the following methods :—De Sazilly, Annales des 
Ponts et Chaussées, 1852; Delocre, Annales des Ponts et 


* No. IV. appeared May 8rd. 








water pressure successfully, although the lines otf pres- 
sure for full reservoir fell outside the cross sections. These 
dams, therefore, owed their stability entirely to arch 
action, as they were unable to resist the water pressure 
by gravity. The former was built in 1843; it is 119-76ft. 
high above the foundation and only 41°82ft. wide at the 
base; it is 205ft. long on top, and curved to a radius of 
158ft. at the crest. The latter was built in 1684, and was 
64ft. high, 20ft. wide on the bottom, and 3°17ft. on top, 
with a radius of 385ft. A stronger dam has now been 
built below this one. The engineers of both the Aque- 
duct Commission and the Department of Public Works 
recommended that the Quaker Bridge dam should be made 
straight, for the following reasons :— 

(1) Adam of such length—1350ft. at the crest—would 
be exposed to excessive strains if it acted as an arch. 

(2) If designed to resist the water pressure by its 
weight alone, as recommended by Rankine, it would not 
yield sufficiently to cause arch action. 
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(3) If no arch action should occur, the curved dam 
would involve a waste of money, as it would have an 
increased volume of masonry. 

The plans prepared contemplated the use of uncoursed, 
broken-range, rubble masonry, built of quarry stone of 
irregular sixes, laid with full Leds and joints. Cut stone 
was only to be used for ornamentation, where required. 

On account of the importance of the (Quaker Bridge 
dam, and the opposition to its construction, the Aqueduct 
Commissioners in 1888 appointed a board of engineers to 
consider the plans prepared and any modifications that 
might be suggested. ‘his board was composed of Joseph 
P. Davis, J. J. R. Croes, M. Inst. C.E., and Wm. F. Shunk. 
The section recommended by the board is shown as No.3 
in Fig. 6, and it was also recommended that the dam 
should be curved in plan, with a radius of about 1200It., 
increasing the volume of masonry by about 10 per cent. 
This design was not adopted, but Mr. Wegmann calls 
attention to it to show how eminent engineers may differ 
in their views in designing an important structure. 

The drawings for the New Croton dam were based upon 
those prepared for the Quaker Bridge dam by the en 
gineers of the Aqueduct Commission. The contract plans 
for the former were not made until about five years after 
the studies for the latter had been completed, but no 
further calculations were made. Mr. Fteley, who had 
become chief engineer of the Aqueduct Commission, 
based the section upon the design he had prepared for 
the Quaker Bridge dam, the only difference being that the 
down-stream face of the section for the latter was rounded 
off in its upper part by the introduction of more changes of 
batter, the area of the cross section being also slightly 
increased. The New Croton dam, of which a section is 
shown in Fig. 7, has polygonal outlines approaching to a 
curve in the upper part of the down-stream face. As to 
the specific criticisms, which are of importance in view of 
the great size of the dam and the fact that other large 
masonry dams are now under construction, the following 
extracts are given from the paper by Mr. Wegmann :— 

“Considering the protracted studies made in designing 
the profile for the Quaker Bridge dam, one would 
expect to find the profile finally adopted about as perfect 
as was possible with the knowledge available at the time. 
Such, however, does not seem to the writer to be the case, 
for reasons which he will give. The profile was based on 
conditions proposed by Rankine, but, on account of the 
unprecedented height of the dam, greater limits of safe 
pressure had to be assumed in the lower parts of the 
structure than had been recommended by Rankine. One 
of the points in which Rankine had improved on the 
methods adopted by the French engineers was in assum- 
ing a lower limit of pressure at the down-stream than at 
the up-stream face of the dam, the limits adopted by him 
for a dam 180ft. high being, respectively, 15,625 lb. and 
20,000 Ib. per square foot. In designing the profile for the 
Quaker Bridge dam, the maximum pressures assumed in 
the calculations were, according to itr. Fteley, consulting 
engineer at the time and later chief engineer of the Aque- 
duct Commission, for a depth of water of 110ft. or less, 
16,400]b. per square foot at the down-stream face and 
20,625 lb. per square foot at the up-streamface. From a 
depth of water of 110ft. to the base of the dam the maximum | 
pressures inthe masonry were allowed to increase gradu- 
ally until they reached a maximum of 30,000 lb. per square 
foot at both faces at the base of the dam. The cross 
section seems to be somewhat inconsistent, for the | 
following reasons :— 

“(1) Greater pressures are allowed at the up-stream | 
than at the down-stream face, until the base of the dam 
is reached, where the pressures are made the same at both 
faces. Why should not a difference in pressure be made 
at the base, as in the upper parts of the dam ? 

“(2) The pressures at the down-stream and up-stream 
faces, respectively, were limited to 16,400 Ib. and 20,625 Ib. | 
per square foot, to a depth of 110ft. of water, which was | 
assumed arbitrarily. Below this depth the pressures 
were allowed to increase gradually. What object was 
accomplished in limiting the pressures as described above 
to a depth of 110ft., when below that depth they were 
allowed to increase? Would it not have been more 
— to have designed the upper part of the cross section 
solely with a view of confining the lines of pressure, with | 
reservoir full or empty, to the centre third of the section, | 
and to have allowed the pressures to increase gradually | 
until some assumed limits of maxinium pressures for the | 
down-stream and the up-stream faces of the dam were 
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reached, below which point the section should have been , cases. 





Nevertheless, the list is of interest, especially in 


designed so as to keep the pressures at the ends of the | showing the relatively great height of the new dams in 


joints exactly at the prescribed limits ? 

“The theoretical profile discussed above was slightly 
modified to meet some practical requirements, as already 
explained. The modifications changed the distribution of 
pressures in the masonry, but the distribution is worse 
in the modified than in the theoretical profile, the pres- 
sure at the base, in the former, being greater at the down- 
stream than at the up-stream face. This is principally 
due to the fact that part of the toe of the dam at the 
down-stream face was cut off and replaced by steps. The 
writer does not think it was necessary to make this 
change. The pressure to be distributed at the base is 
not vertical, but, according to Rankine, parallel with the 
face. The batter immediately above the steps is the 
same as at the toe of the theoretical cross section, and 
there appears to be no good reason why the face should 
be broken into steps at the down-stream toe, while 
remaining battered immediately above the steps. 

“The cross section of the New Croton dam as given in 
the contract drawings has polygonal outlines, which, in 
the upper part of the down-stream face, approach closely 
to a curve. In constructing the dam, the engineer in 
charge fitted curves to the angular line intended for the 
down-stream face. Three circular curves separated by two 
short tangents of 22in. and 26in. were used. It would 
cert inly have been better if, in preparing the contract 
drawing, the section had been slightly changed by adopt- 
ing a compound curve for the upper part of the down- 
stream face. 

“The up-stream face of the dam was built vertical for 
70ft. down from the top, and below that the face was 
battered. A section could easily have been designed with 
the up stream face vertical from the top of the dam to 
the refilling—or bed of the river, and this would have 
been more easily followed in construction. 

“The writer has given herein some criticisms of the 
profile of the New Croton dam, considered as an engi- 
neering design. In doing so, however, he does not mean 
to imply that the dam is not sufficiently strong to resist 
the pressures to which it is exposed.” 

The great masonry dams now being built by the United 
States Government for its irrigation works were men- 
tioned in the first of these articles, and in a report of the 
Reclamation Service comparisons are drawn between 
three large irrigation dams and the New Croton and 
Wachusett dams for the water supply of the cities of 
New York and Boston. These are tabulated below. 








Waterworks. Irrigation. 
3 > é b ialhxo b's Ss 
es z 8 z = 
2 3 & a 2 = 
2x g 3 q = 
o = F x 3 
Height, max., ft....| 297 207 | 308 280 210 
Height, above 
ground, ft.... .... 166 185 240 230 200 
Masonry, cu. yds....| 833,000 | 280,000 | 69,000 | 350,000 | 53,000 





the United States :-— 
List of Large Masonry Dams of the World. 


Height Height 
Ft. Ft. 

J. Shoshone . United States ... 308 240 
2 New Croton... -- 297 166 
3. Roosevelt... uth 280 230 
4. Cheesman ... -" 236 
5. Pathfinder ... ” 210 200 
6. Wachusett ... a 207 ~~... ~=185 
7. Aachen... Germany 1909 .. — 
8. Periyar... India ... 175... 155 
9. Furens... ... Fimme@ 26 a: 174 ... 164 
10. Cross River ... United States ... 170... — 
11. Vilar ere 170 ... 162 
12. San Mateo ... United States ... 170 - 
13. Gileppe... Belgium 166 150 
14. Puentes... Spain ... 164 154 
5. Tache France 161 — 
16. Ban France ayer 156 138 
17. Otay ... ... United States ... 150 — 
18. Cataract River New South Wales ... 145 — 
19. Hijar ... SN are ela. aia. en - 
20. Habra ... Algeria eres ae — 
21. Vyrnwy England ... ... 136 89 
22. Titicus .. United States ... 135 109 
23. Hamiz ... Algeria 135 -- 
24. Mercédés ... Mexico 133 105 
5. Komotau . Bohemia 1338... — 
26. Bhatgur India ... 130. -- 
27. Alicante Spain ... 130 2... — 
28. Assouan Egypt ... 130 — 
29. Ternay... ... France pam Baoan 130 — 
30. San Leandro... United States ... 125 - 
31. Turloch... ... 15 123. — 
32. Tabeaud rs 123 - 
33. Gorzente NO ne ace 122 — 
34. Hemet ... United States ... 122 _ 
35. Butte United States ... 120 
36. Zola France 120. - 
37. Tansa . India ... 118 2. — 
38. Beetaloo | eee 110 . 
39. Barossa... South Australia 110 . 94 . 
40. Poona India ... 108 98 
fl. Ni... Spain ... ... 101 - 
42. Moreno .. United States ... 100 _ 








THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. V.* 

In the last article of this series we referred to the 
general aspects of inland navigation in Ireland; we now 
summarise the evidence given concerning the principal 
lines of navigation and schemes of improvement. 

Royal Canal.—This navigation extends from Dublin to 
Richmond Harbour in Co. Longford, where it joins the 
Shannon, a length of nearly 96 miles. Commenced in 
1789 by the Royal Canal Company, which became 
insolvent, the undertaking was in 1814 vested in the 


| Directors of Inland Navigation, and was completed by 


them. In 1822 it was handed over to a new company, 


| and sold to the Midland Great Western Railway Com- 


pany in 1846. The total original cost of the work was 


| £1,421,900, of which £359,777 was made up by free grants. 
| The canal has 47 locks, and the maximum dimensions of 


Cost, £ ... 1,520,000; 400,000 | 200,000 | 770,000 200,000 
Storage, million | 

cubic feet ... «| 4, 8,400 200 | 61,000 | 43,560 | 
Cost per million 

cubic feet of 

storage, £ ... 380 48 0 | 1 4106 





The comparison of costs. has little meaning, as a 


favourable site may enable a very short dam to form a | 


very large reservoir; these conditions frequently exist in 
the West, where dams are built in the narrow valleys and 
rocky canyons of the mountains to conserve water for the 
plains below. Besides this, none of the irrigation dams 
are yet completed, so that only the estimated costs are 
dealt with. In addition to this, the expensive face work 


which may appropriately be employed for a waterworks | 


dam near a great city may properly be omitted entirely 
in an irrigation dam in wild mountainous country. 


In conclusion, there is given a list of a number of | 


masonry dams over 100ft. in height. The actual figures 
are somewhat indefinite in several cases, as those given 
by different_authorities vary by as much as 10ft. in some 





| boats using the waterway are: Length, 70ft.; width, 


13ft. lin.; draught, 4ft. 6in.; headway, 10ft. The general 
load is 45 to 50 tons. The summit level is 313ft. above 
sea level at Dublin. 

The railway company paid £298,059 for the canal, and 
since 1846 has spent additional capital to the extent of 
£37,352. The railway company has also constructed 
the Spencer Dock in Dublin, by which the canal enters 
the river Liffey. The only important centres served by 
the canal, besides Dublin, are Mullingar and Longford. 
The district it traverses is purely agricultural, and the 
majority of witnesses considered that there is little 
prospect of increased traflic. The company is not a 
carrier on the canal, traffic being worked by by-traders. 
The traffic is a decreasing quantity, the total in 1905 


| being 25,334 tons, as against 32,140 tons in 1898. The 


Spencer Dock, which cost £71,961, was opened in 1873, 
and gives accommodation for vessels carrying up to 500 
tons. A mere fraction of the goods entering the dock 


* No. 1V. appeared April 19th. 
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ultimately passes along the canal, the bulk of the goods 
entering being distributed by the railway, or locally in 
Dublin and the neighbourhood. 

About one-third of the canal traverses bog land, and the 
expense of maintaining the navigation in these sections 
is very considerable. 
about £4500. Mr. J. Tatlow, the general manager of the 
railway company, stated that the net excess of expendi- 
ture over revenue had averaged £1415 annually during 
the past seven years, without taking into account interest 
on capital. The total revenue in 1905 was £4761. 

Many complaints were made by witnesses to the effect 
that the canal is improperly dredged, encumbered with 
weeds, and that generally it is not maintained as effi- 
ciently as it might be. The general demands were for 
an efficient depth of 5ft. throughout, that the waterway 
should be kept free from the weeds which impede naviga- 
tion in many places, and that the towing path should be 
improved. Many witnesses attributed the unsatisfac- 
tory condition of the canal to the alleged policy of the rail- | 
way company of strangling the canal trade in favour of | 
the railway. Reviewing the whole of the evidence, how- | 
ever, there seems little to complain of against the railway 
company except as regards the weed nuisance, and the 
admitted deficiency in depth in certain places. Most of 
the responsible witnesses examined agreed that there 
would be no benefit obtained by extension of the canal 
or by enlargement of its nominal section. 

The Grand Canal.—This canal extends from Dublin to 
Balinasloe, in Galway, with several branches. The total 


length is over 209 miles. Commenced in 1755 by the Com- | 


missioners of Inland Navigation, in 1772 it was transferred 
to a company, which became much embarrassed, and in 
1813 received a large grant of money 


The annual maintenance charge is | 


| well as weeds. I myself should be very glad to see a 
| very careful consideration of the question as to how far 
/a canal company that seems to be doing its work well 
|could get some assistance in keeping its property in 
| better order.” 
The Barrow Navigation is now amalgamated with the 
| Grand Canal. Itextends from Athy to the tidal water at St. 
Mullins, a distance of nearly 42 miles. Below St. Mullins 
| the navigation is tidal to Waterford and the sea. The 
| works were commenced in 1759 by the Commissioners of 
| Inland Navigation. The total original cost was £239,000, 
| the expenditure by free grant being £75,810. There are 
| twenty-three locks, with a fall of 128}f{t. The maximum 
dimensions of boats using the waterway are: Length, 68ft. ; 
| width, 18ft. 4in.; draught, 4ft. The navigation is hindered by 
| too much water in winter and too little in summer, and 
| by a tendency to silt up to an increasing extent. The 
| trade on the lower part is unprofitable, but above Bagenals- 
| town to the junction with the Grand Canal there is a 
considerable traffic. : 

Sir Alexander Binnie is of the opinion that the main- 
tenance of navigation on the river Barrow is responsible 
for a good deal of the flooding in the basin of the river; 

| there are 45,600 acres of land rendered practically useless 
| by flooding, He considered that the navigation might 
be abandoned with advantage, and that its maintenance 
|is not warranted by the small amount of traffic now 
|obtaining. Apparently his remarks were intended to 
| refer in the main to the lower part of the canalised navi- 
| gation, and the tidal section. 
The Lagan Navigation extends from Belfast to Lough 
| Neagh, by way of Lisburn, adistance of 26 miles 20 chains. 
‘It was begun about 1753 by the Commissioners of Inland 





from Parliament ; since then it has 3 


| eeke 








continued to manage the canal. T 
The original cost was £1,137,680, 
of which the sum of £321,674 was | 
a free grant. The locks are sixty- 
seven in number, and the maximum 
dimensions of boats are:—Length, 
61ft.; width, 13ft. 6in.; draught, 
4ft. 6in. 

Mr. George Tough, the general 
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manager of the canal, expressed 
the opinion that any large expen- 
diture on the works of the company 
would be a waste of money. The 
canal serves a district with no large 
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towns except Dublin and Limerick 
at the terminal of its connection 
with the Shannon Navigation. It 
has, however, a connection with 
Waterford by way of the river Bar- 
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row. The company is under an 
agreement with the Great Southern 
and Western Railway Company, by 
which the canal surrendered a por- 
tion of its traffic, chiefly coal, to the 
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railway, and agreed not to lower 
its rates without consent. In re- 
turn, the railway pays to the canal 


which amounts to over £4000 a 


PERARY 





company a percentage of receipts, 
sed 0 
| Be 


year. This arrangement, which 
many witnesses hostile to the canal 
company strongly condemned as 
detrimental to the public interest, 
was the subject of close inquiry by 
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the Commissioners... There cer- 
tainly appears to be nothing in the 
arrangement which can conduce to 
the advantage of the trading public 
in the district, however beneficial it 
may be to the companies. 

The canal terminus at Limerick 
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which, although it forms part of 





the Shannon Navigation, receives “THe Encineer’ 
most of its traffic from the Grand 

Canal, is about a mile from the 

harbour proper, and there is a very imperfect water connec- 
tion between the two. In consequence, most of the traffic 
passing from the canal to the harbour, and vice versd, has 
to be carted at an expense of about 1s. per ton. There 
appears to be a very strong.case or improvement in this 
detail, and nearly all witnesses were agreed as to the desir- 
ability of efficient water connection, which can be pro- 
vided at no great cost. 

A large proportion of the traffic on the canal, close on 
70,000 tons out ofa total of nearly 300,000 tons, is porter and 
malt, which commodities appear to form the staple trade 
ofthe navigation. Two-thirds ofthe total traffic is carried 
in the company’s own boats, and the remaining third by 
by-traders. A length of about 70 miles of the canal 
passes through bog land, and from this district there is 
a considerable traffic in peat, but the expenses of main- 
tenance of the works in bog areas are very heavy. 
The total maintenance expenditure on the canal is about 
£9000 annually. The minimum depth in the canal is 
often as low as 3ft. 6in., but the ordinary depth is 
4ft.3in. Complaints as to insufficient depth are frequent, 
and a uniform depth of 4ft. 6in. as a minimum would 
appear to meet all requirements and to be desirable. 

The company pays 4 per cent. on its ordinary 
capital and 3 per cent. on the preference shares. In 
this respect it may be regarded as fortunate, and un- 
doubtedly it is the most flourishing of all the inland 
navigations of Ireland. The capital of the company was 
written down in 1848 to a total of £666.000, now 
equally divided into ordinary and preference shares. 

In view of the complaints launched against the 
mabagement of the Grand Canal Company by many 
witnesses it is only fair to quote the opinion of so sound 
an authority as Sir Horace Plunkett on the subject. 
He said: “I do hear reports that the canal might be 
very much improved, especially by dredging in some 
parts, and I also hear that they have to fight sand as 
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Navigation, and completed early in the nineteenth century. 
It is now held by a company which pays a rental charge 
of £300 per annum tothe Exchequer. The original cost 
of the work is made up as follows:— ‘ 
43,304 
60,000 
4,947 
£108,251 
The maximum dimensions of boats using the navigation 
are :— Length, 62ft.; width, 14ft. 6in.; draught, 5ft. 6in. 
They carry from 60 to 90 tons. The canal has twenty- 
seven locks, with a total rise of 120ft. The tonnage 
carried by the canal—about 170,000 tons—is the next 
largest to that of the Grand Canal, but the company has 
never been able to pay a satisfactory dividend, and for 
some years none at all, on account of the continuous 
loss on the Ulster Canal, which is now owned by the 
same company. The traffic on the Lagan is an increas- 
ing quantity. Sir Horace Plunkett regards the naviga- 
tion as very important. He considers “ it most desirable 
that the system with which it connects should be deve- 
loped, and, if possible, that the company should in some 
way be relieved of the serious charges which the unhappy 
arrangement with the Ulster Canal imposes upon it.” 
The canal is reported to be in fair order, and appears to 
be worked in an efficient manner. The only important 


Expended by Commissioners of Inland Navigation ... 

Marquis of Donegal out of private 
funds, 1809-20... ... ... 

Lagan Navigation Co., 1885-9 


” 


” 


defect alleged is the occasiorial insufficiency of water | pe 


supply in the summer months, but to secure a thoroughly 
adequate supply would apparently be an expensive 
matter, and might—according to the evidence of the vice- 
chairman of the company, Mr. W. R. Rea-—entail recon- 
struction of the waterway. The Lagan Navigation Com- 
pany is not a carrier. 

The Ulster Canal extends from Charlemont, in Co. 
Armagh, to Upper Loch Erne, at Wattle Bridge, in 


Co. Fermanagh, forty-six miles. It is connected with 
Lough Neagh by the river Blackwater. It was constructed 
between 1825 and 1842 by a private company. After 
many vicissitudes it became vested in the Commissioners 
of Public Works in 1865, and was transferred to the 
Lagan Navigation Company i 1888. Government loans 
contributed a sum of £18¢,00 out of a total cost of 
£210,000. The locks are twenty-six in number, 
153ft. The maximum dimensions of boats are :—Length 

62ft.; width, 11ft. 6in.; and draught, 5ft. The naviga. 
tion is in a very unsatisfactory condition, and the trade 
is quite inadequate to pay even maintenance expenses, 

In 1883 the Board of Works proposed to close the canal 
and sell the lands, but ultimately the directors of the 
Lagan Navigation Company were persuaded to take over 
the white elephant as a perpetual responsibility. At the 
present time they regret their bargain. To put the water 
supply into proper order they expended £12,700, towards 
which the Treasury gave £8500. Notwithstanding this 
expense the water supply is. still inadequate, and regular 
traffic on the canal an impossibility. Mr. A. J. O'Neill, 
the engineer to the Lagan Company, estimates the cost 
of adapting the Ulster Canal for the passage of boatg 
using the Lagan Navigation, and the provision of an 
efficient water supply at £50,770. The company asks that 
either the Board of Works shall provide an adequate water 
supply, or that they shall take over the canal trom them, 

The maximum load carried on the canal at present is 
40 tons, and the western portion of the navigation is not 
worked. The loss to the company on account cf the 
canal is about £1100 per annum. Both Sir Horace 
Plunkett and Mr. Rea are in favour of maintaining the 
canal, but there seems to be little evidence to warrant a 
large expenditure upon it. Certainly the company is 
unwilling to throw more good money after bad, and 
unless the Government assists there is little likelihood of 
anything being done in the way of improvement. 

The Coalisland Canal is a short canal, 4} miles in 
length, extending from the Blackwater River to Coalisland. 
It was taken over by the Lagan Company in 1888, from 
the Board of Works, with the Ulster Canal. It has a 
draught of 5ft., and is in fairly good order. It about pays 
its working expenses. The principal suggestion for 
improvement made by witnesses is that the canal be 
deepened to give a draught of 5ft. 6in., which is the same 
as on the Lagan Canal. The canal was constructed by 
the Commissioners of Inland Navigation under an Act 
of 1729. The cost was £25,813. It has seven locks, 
rising 54{t., and takes boats measuring 62ft. by 14ft. 6in. 

Upper and Lower Bann Navigation.—The Lower 
Bann Navigation extends from Coleraine up to and 
through Lough Neagh, about 32} miles; there are five 
locks, and the dimensions of boats are :—Length, 110ft.; 
width, 18ft. 6in.; draught,6ft. The Upper Bann Naviga- 
tion includes two branches, one from Lough Neagh to 
Blackwater Town, and the other from Lough Neagh to 
Whitecoat Point, each about 10} miles long. There are 
nolocks. The works were constructed between 1845 and 
1859 by the Board of Works in connection with arterial 
drainage works, and transferred to trustees. The total 
cost was £106,175. 

Much conflicting evidence was putin in reference to the 
Lower Bann. Some witnesses urged the improvement 
of the waterway, while others, notably Sir Alexander 
Binnie, strongly advocated its abandonment as a navi- 
gation, and the removal of the weirs as a means of 
improving the arterial drainage of the basin. At one 
time there was a certain amount of traffic on the water- 
way, but now there is a railway on either side of it, and 
traffic is practically non-existent. 

The Lough Erne Navigation extends from Belturbet 
to Belleek on the river Erne, a length of 52 miles. It was 
constructed between 1881 and 1890 by the Local Drainage 
Board in connection with arterial drainage works ; £30,000 
of the total expenditure on the scheme was charged to 
navigation. The minimum depth is 6ft. 

The Ballinamore and Ballyconnel Canal, from Leitrim 
on the Shannon to Lough Erne, 40 miles, was constructed 
between 1845 and 1859 by the Commissioners of Public 
Works in connection with arterial drainage, and trans- 
ferred in 1860 to trustees. The total cost, almost all of 
which was a free grant, -was £228,652. It has sixteen 
locks, measuring 86ft. by 16ft. 6in., with a nominal 
navigable depth of 5ft. 6in. The canal is not now used, 
and is blocked by a fixed low-level bridge on the Cavan 
and Leitrim Railway built in 1884. 

This canal came in for a good deal of consideration by 
the Commission in connection with proposals for the 
completion of a through navigation between Ulster and 
Limerick by way of the Lagan and Ulster Canals and the 
river Shannon. The canal appears never to have carried 
any traffic, and was closed for navigation very soon after 
itscompletion. The opinion of most responsible witnesses 
was to the effect that there is an insufficient prospect of 
trade to warrant the completion of a through route from 
Lough Neagh to the Shannon, and that the reopening of 
the canal is unnecessary. The evidence given as to the 
prospect of trade between Limerick and Ulster certainly 
does not warrant any expenditure in this direction. 

The Shannon Navigation from Limerick to the north 
end of Lough Allen—143 miles—with branches to Boyle 
and Strokestown, has a total length of 158 miles, and con- 
nects with the Grand Canal near Banagher. The total 
cost of the works has been £800,738, of which £482,448 
was a Government grant. There are 23 locks, with a 
rise of about 148ft. on the main line. Boats measuring 
66ft. by 13ft. by 4ft. 6in. draught can use the navigation 
from end to end. The works were carried out at various 
riods between 1715 and 1852. Since 1846 the entire 
navigation has been under the control of the Commis- 
sioners of Public Works. The Commissioners maintain 
the works and take the navigation tolls, which are suffi- 
cient to pay for maintenance. Between 14 and 15 miles 
of the main navigation are in canal proper, the remainder 
being the river Shannon and lakes. Most of the traflic 
on the Shannon is to and from the Grand Canal]. Pro- 
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ment of the locks on the Shannon below Killaloe. 
Several locks on the higher reaches are considerably 
larger than those at the Limerick end of the navigation, 
the former having been constructed for the accommoda- 
tion of steamers plying on the lakes and river. Mr. 
Stevenson, representing the Board of Works, stated that 
the cost of enlarging the lower locks would be very great, 
and he did not see any probability of an increase in traftic 
which would justify the expenditure. At present the 
locks on the Limerick section, the smallest of which is 
74ft. in. by 15ft. 2in. by 5ft. draught, are larger than 
those on the Grand Canal, which contributes nearly all 
the traflic. Many schemes were suggested by Limerick 
and other witnesses for improving the connection between 
the sea at Limerick and the Shannon, but there was very 
little evidence to show that the large expenditure entailed 
would be remunerative. In fact, the balance of evidence 
was decidedly to the contrary. Anxious as the Limerick 
people are for local improvements—and it must be 
admitted they urged their claims with no little persistency 
and some very weak arguments—there appeared a strong 
disinclination to contribute in any way towards the cost 
of the works proposed. The demands for the great through 
route from Limerick to Belfast came for the most part 
from the representatives of the former city. 

The Kkiver Suir is navigable as far up as Clonmel, that 
part between Waterford and Carrick-on-Suir being under 
the jurisdiction of the River Suir Navigation Company, 
incorporated urder an Act of 1836. The company has 
a small income from tolls, which it expends on mainten- 
ance. Evidence was given to the effect that a moderate 
expenditure of up to £10,000 would effect great improve- 
ment in the navigation, and suffice to remove several 
rocky shoals which obstruct the waterway. Other 
schemes suggested involved canalisation. At present 
there are no locks. Chain haulage on the river was 
suggested by several witnesses. 

The Boyne Navigation from Drogheda to Navan, 
19 miles in length, was commenced by the Commissioners 
of Inland Navigation prior to 1787, and handed over to 
a company in 1895. The original cost was met by a free 
grant of £160,000, and £30,677 from other sources. There 
are twenty locks, and boats 70ft. by 14ft. 3in. drawing 
4ft. 6in. can use the waterway. 

The Newry Navigation is canalised from Lough Neagh 
to Newry, thence to Warrenpoint in Carlingford Lough 
it is tidal. The total length is 25 miles, of which seven 
miles are tidal. Commenced in 1729 by the Commis- 
sioners of Inland Navigation, it has been since 1901 in 
the hands of a Trust. The total capital expenditure to 
1891 was £205,679. The navigation has 14 locks, and 
can be used by boats measuring 64ft. 6in. by 15ft. lin. 
drawing 5ft. 2in. The canal is reported to be in good 
order. Sir Horace Plunkett stated that the canal has 
undoubtedly helped to keep down railway rates in the 
district it serves. The canal might be of very great 
assistance to the port of Newry if it were developed so 
as to admit of sea-going ships coming right up to the 
town. Proposals have been made for the diversion of a 
large portion of the water flowing from Lough Neagh 
down the Lower Bann into a new cut between the Lough 
and Newry. This scheme would involve a cutting 7Oft. 
in depth and do away with the existing locks on the 
Newry Canal. Sir Alexander Binnie considered the cost 
of the scheme would be out of all proportion to the 
advantages gained. 

The Strabane Canal extends from Strabane to Lough 
Foyle. It was begun between 1787 and 1800, and is 
4 miles in length, having two locks. Boats 70ft. in length, 
16ft. 6in. wide, and drawing 5ft., use the canal, but the 
existing locks are much larger. The bulk of the evidence 
given concerning this navigation showed that it is in a 
very bad condition. The canal is leased from the Duke 
of Abercorn by a private company, which has paid no 
dividends for some time. If the navigation were 
improved it would be of considerable service to the town 
of Strabane, although in its present condition very little 
use is made of it. 














ORE CONCENTRATION BY OIL. 


Tue extracting of the last particle of metal from 
pulped ores has exercised more brain power all the world 
over than any other mining problem. Of late years 
science has so come to the aid of the mechanic in this 
matter that it is now an established fact that the tailings 
dumps of many of the gold, silver, copper, tin, and other 
mines in various countries from which all the ore obtain- 
able under the processes of twenty years ago had been 
extracted are valuable assets to-day. The application of 
a tube mill and modern means of concentration has 
proved that there still remains in these old dumps a 
fortune in the shape of unrecovered metals for the man 
who will subject them to these processes. 

Of all these schemes for mechanical ore concentration, 
those which have relied for their success on an adapta- 
tion of the natural law of gravitation have been at once 
the most ingenious and attractive. But these machines 
have all possessed one fundamentally weak point. Unless 
the specific gravity of the material to be saved was con- 
siderably higher than that of the surrounding gangue the 
concentration was bound to be incomplete. However 
carefully the machine might be adjusted one of two 
things was bound to happen: either a considerable por- 
tion of the gangue was saved with the metal particles, or 
some of the metal found its way to the dumps with the 
tailings, 

As a revolutionary improvement on the gravitation 
principle, and in some measure a reversal of it, has 
come the process of concentration by means of oil. For 
Some years the known affinity of oil for metal has caused 
inventors to conduct careful experiments in order to 
bring that property to bear upon pulped ore, and on more 
than one occasion we have referred in these columns to 
the progress of these researches. It is, however, only 











recently that an oil concentrating process has been per- 
fected which may be said to have solved this problem. 
The inventor is Mr. F. E. Elmore. 


means of a water tap E, which admits water to the barrel 


| G through the down pipe F. 


The amount of oil required varies considerably with 


The “Elmore Oil Process” is in reality an oil and | the nature of ore under treatment. In some cases a 
vacuum process, in that it relies, in effecting the concen- | mere suspicion of oil suffices to effect the separation, and 
tration of the ore quite as much on the subjection of the | in no case does the amount required exceed about 10 Ib. 
pulp to the action of a vacuum as it does on the| per ton of ore. In practice it has been proved that the 
presence of oil in the pulp. We have said that the | cheapest of residue oils can be used, whether animal, 
principle of gravitation has been reversed in this process. | vegetable, fish, or mineral. 


To be more explicit, we would explain that in it the metal 
particles, which are heavy, are made to rise to the surface 
and discharge themselves at the top of the concentrator, 
while the gangue, which is not so heavy, remains at the 
bottom aud is discharged therefrom. 

To elucidate our description we give in Fig. 1 a fully 
lettered diagram of a standard Elmore concentrating 
plant, with a concentrator 5ft. in diameter, capable of 
handling from 35 to 45 tons per day, according to the 
nature of the ore under treatment. We also reproduce, 
in Figs. 2 and 3, two photographs of an installation 
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In treating certaip ores it has been found advisable to 
| introduce to the mixer, in addition to the ore, certain 
| acids. These have the effect of accelerating the selective 
| properties of the oil in seizing upon its mineral prey. The 
| beater arms N, in the mixer N thoroughly stir together 
| the pulp and the oil, and in this process the oil seems to 
| disappear entirely. In reality it has merely performed its 
| essential function of selecting each of the metal particles 
|in the pulp, and covering it with a thin impalpable 
| oleaginous coat, while ignoring or leaving untouched all 

waste material. From the mixer the pulp falls in a 


x 


Swain Sc. 


Rererence anp Key. 


A. Pulp thickening tank. N:. Beaters for mixit g pulp and oil. b. Tailings outlet valve. 

B. Gear-operating valves of pulp feeder. O. Discharge pipe from mixer into hopper. ec. Tailings valve-sealing tank. 

C. Valve-box of pulp feeder. P. Belt driving mixer. d. Waste launder to dump. 

D. Feed-box to mixer. Q. Hopper. e. Cable operating tailings valve. . 

E. Water tap regulating oil supply by cisplacement. Rk. Feed-pipe to concentrator uptake. J. Roching arm and valve-opening adjustment. 
F. Water pipe to oil barrel. S. Block relief valve. y. Suction pipe. 

G. Oil barrel. T. Uptake pipe to concentrator. h. Water-separating trap. 

H. Oil pipe to feed-box on mixer. U. Concentrator. i. Pipe to vacuum pump. 

1. ‘Acid tank (10 per cent. solution). V. Overflow lip in concentrator. j Vacuum pump. 

J. Pipe leading acid solution to feed-box on mixer. W. Concentrates discharge pipes. k. Belt operating concentrator. 

K. Overflow discharge pipe from ‘bickening tank. X. Settling ot for concentrates. l. Motor ariving plant. = 

L. 3-way cock regulating supply of water to hopper. = be pe launder overflow. m. Shows an alternative method of driving. 
M. Waste-water pipe discharging into launder. Z. Inclined draining floor. n. Vacuum gauge. 

N. a, Tailings discharge pipes. o. Waste-water pipe. 


Fig. 1—-STANDARD ELMORE CONCENTRATING PLANT 


recently erected at the Broken Hill mines in New South 
Wales. The first—Fig. 2—of these shows the building 
which is to contain the plant in course of erection along- 
side an existing crushing mill, and the other, taken some- 
what later, shows two concentrators fixed in the top 
storey of the building, shown in skeleton in the other 
photograph. These two concentrators are 5ft. and 3ft. 


; continuous stream into the hopper Q, and thence into the 


feed pipe R into the uptake pipe T to the concentrator U, ~ 


| shown enlarged in Fig. 4. In the first instance the pulp 
| is drawn up the pipe T by the application of the vacuum, 


but as the discharge pipes are longer than the uptake, 
and both are water sealed, and so uninfluenced by the 
vacuum, a syphon action is induced which is very nearly 


in diameter respectively. We also append a table show- | suflicient to effect the supply to the concentrator auto- 


ing a few out of many results arrived at with this process 
on various ores at the works of the Ore Concentration 
Company, Limited, of Kingsland-road, Dalston. 

To revert to the diagram, Fig. 1, the pulp is first intro- 
duced to the thickening tank A, and thence passes in a 
continuous stream to the mixer N through the feed-box 
C. The feed is regulated by the gear B. Oil is admitted 
to the mixer N from the barrel G through the uptake H. 
The oil supply is effected by displacement, regulated by 


| matically as long as the pipes are full. ® 
| The vacuum is created by the pump j, and the 


| suction in the concentrator is effected through piping 
| from this pump to the top of the concentrator at g. 
| When the pulp arrives in the concentrator, the applica- 
| tion of the vacuum to it has the effect of liberating, 
| partially or entirely, the gases dissolved in the milling 
| water, and these, collecting round the greased metal 
‘ particles, buoy them up to the surface, whence they 
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Fig. 2—MILL AND CONCENTRATOR 


escape in the form of rich concentrates at the {top of 
the chamber over the annular lip V, and pass down the 
‘discharge pipes W W, eventually finding their way_into 
the settling pit X. 

Meanwhile the gangue. clean and freed from the 
greased metal particles, remains at the bottom of the con- 
centrator, discharging itself through the down pipes 
aaa into the sealing tank c, whence it finds its way to 
the tailings dump through the launder d. 
of the concentrator U, rotating rakes worked by worm 
gearing keep the pulp in motion to facilitate the liberation | 
of the greased particles and the regular discharge of the 
tailings. The overflow of the concentrates at the top is 





At the bottom | 


BUILDING 


The percentages of recovery shown in the accompany- 
ing table, which have been selected at random from a 
much longer list, are remarkable. The tests were carried 
out by the Ore Concentration Company in London, and 
many of them were of a very exhaustive nature, in 
some cases as many as 100 tons of ore being treated. 
Among the first E]more installations to be set to prac- 
tical work were those in Cornwall, Scandinavia, and 
Australia. The first plant in South Africa is working at 
the Cape Copper Company’s mines at Ookiep, where two 





occasioned and assured by the fact that the intake of pulp | 


to the concentrator is greater than can be discharged 
through the tailings down pipes. 
uptake T is from 25ft. to 30ft. 
The moving parts in the Elmore installation are 
insignificant, and can be driven, including the vacuum 


pump, the beaters in the mixer and the rakes in the con- | 


centrator by from 2 to 2} horse-power. As none of these 
parts are quick moving there is no vibration, and no 
costly foundations are necessary. 
successful working of this plant depends exclusively on 


“DTo Vacuum Pump 











Fig. 4—SECTION OF CONCENTRATOR 
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Fig. 3—-ORE CONCENTRATORS 


necessity accompanies the method of balancing, and 
which cannot be avoided unless there are at least four sets 
of reciprocating parts. 
Adjacent to this exhibit Professor Ashcroft gave some 
most interesting demonstrations with a lecture table 
testing machine which is in use at the Central Technical 
College. It is intended to exhibit to large classes the 
| elastic and plastic properties of the materials used for 
constructive purposes, iron and steel being the most 
| important. Small specimens, 10in. long and hin. square 





Table showing some Results obtained on various Ores Concentrated by the Elmore Process. 
ae Ore treated | Tailings (Concentrates, Percentage 
Description of ore. Metal assayed. assayed. assayed. extraction. 
Oz, p.t. Oz, p.t. Oz, p.t. 
Australian gold ore irae ro Gold 0-22 0-035 1-04 86-6 
Galena with quartz gangue ... ... .. Silver 13-20 1-56 | 57-34 90.6 
Argentite and discoloured quartz gangue ... Silver 19-32 0°727 77-45 96-78 
| Copper glance, chalcopyrite, quartz gangue Copper 1-36 p.c. 0-14 p.c. | 18-20 p.e. 90.4 
| Spathic iron with chalcopyrite... ... ... Copper 2-56 ,, 0-11 17-60 ,, 96-2 
| Spathic iron with chalcopyrite... ... Copper 2-56 ., 0-11 | 17-60 ,, 96-3 
Spathic iron ore containing blende... Zine 5-92 ,, i am 43-9 81-0 
ee eee Zine 18-2 ,, 0.40 ,, 64-5 ,, 98.9 
Zine blende, garnet, and rhodonite gangue ... Zine 19-9, 1-37, 44-30 ,, 96.3 
Oz. p.t. | Oz. p.t. 
Stibnite which floats badly, FeS,, quartz gangue es Gold . 0-06 26-20 95.2 
| Molybdenite gangue containing magnetite and much garnet ... Mo, 2-30 p.c. 0-06 p.e. | 51-57 p.e. 98-1 
Oz, p.t. Oz. p.t. Oz. p.t 
| Rand banket Gold 0-20 0-03 5-29 85-5 


5ft. Elmore concentrators are working over again the 
dumps which had already been subjected to concentra- 
| tion by the old processes. With the machines already 
supplied and those now in hand, some eighty in all, the 
company claim that over 3000 tons of ore can be put 
through this process in twenty-four hours. 








THE ROYAL SOCIETY. 


| THE annual conversazione of the Royal Society was 
| held at Burlington House on Wednesday evening. The 
President, Lord Rayleigh, received the Fellows and guests, 
of whom there was a large number. The exhibits were 
| good, but, on the whole, were not of very great interest 
| to engineers. Those models to which engineers would 
| pay special attention were more for laboratory work than 
| the workshop. Some of these were beautifully made in- 
| struments, and were designed to work with a very high 
| degree of accuracy. Among the models which we were 


| specially interested in was a measuring machine, designed 





proper adjustments of the various supplies and dis- | by Colonel Crompton, which combined accuracy with 


charges, when once this is effected the whole process is | 
automatic and no skilled labour is required. Glass | 
windows in the 5ft. concentrator casting permit of an | 
inspection at all times of the discharge of the concen- | 
trates, and a reference to one of our engravings shows 
that in the smaller—3ft.—machine the cylinder above the 
cone is entirely of glass. The diagram shows alternative 
motor and belt drives, and the reference key gives further 
details with regard to those letters which we have not | 
found it necessary to mention in this article. 

Two great advantages possessed by this plant are that 
no sizing of the pulp is necessary, and that it is applica- | 
ble to an enormous variety of ores, including many which | 
cannot, it is claimed, be dealt with by any other known 
mechanical methods. Thus, chalcopyrite is readily sepa- 
rated from magnetite and spathic iron gangue, zinc | 
blende and galena are easily separated from a gangue of 
baryta, and copper sulphides from oxide of tin. Copper, 
lead, and zine are readily separated from garnets and | 
other heavy gangues, and antimony or molybdenum sul- | 
phides, which are too friable for water processes of con- | 
centration, can be easily treated by this process. Cinna- | 
bar and iron pyrites carrying gold yield high grade 
concentrates with clean tailings, and the native metals, | 
gold, silver, and copper, when in a fine state of division, 
are found to give extremely good results, 


| at the rate of one per minute. 


rapidity in working. With this machine, which has been | 


designed for observing length differences due to the heat 
treatment of specimens of steel, measurements of objects 
from lin. to 6in. lung, not differing among themselves 
more than }in., can be made and entered on a test sheet 


the accuracy obtainable is greater than 1 in 200,000. The 
end pressure is obtained by a spring and electric contact. 
The accuracy is due to extreme solidity of construction. 
Two working models, illustrating the balancing ot a 
two-cylinder gas engine and a locomotive, were exhibited 
by Professor Dalby. 
cylinders were placed opposite to each other; and each 
connecting-rod worked on to a separate crank shaft, the 
latter being connected together through gearing. When 
the cranks were so arranged that the pistons were at 
their extreme inward position of the cylinders at the 
same time, then almost perfect balancing was attained. 
When they were arranged in the usual manner consider- 


able vibration was at once set up. In practice the two | 


cranks would of course be arranged to work on the same 
crank shaft. 


We were informed that | 


In the model of the gas engine the | 


in section, are used. The elastic properties of the speci- 
men are determined by gradually applying loads, which 
must not exceed the elastic limit, and observing the 
corresponding extension multiplied about 250 times by an 
Ashcroft extensometer. The plastic properties are shown 
by drawing a stress strain diagram on smoked glass, and 
projecting this, while being drawn, on a screen by a 
lantern. When required, permanent records of stress 
diagrams obtained can be made. 

Mr. W. Duddell, F.R.S., showed how persistent electric 
oscillations could be obtained. The oscillations were 
produced by the method of the “musical are.” In this 
method a direct current are is shunted with, a circuit 
consisting of a condenser and a self-induction in series. 
The frequency of the oscillations can be varied by altering 
either the capacity or the self-induction in the shunt 
circait. The oscillograph records exhibited showed the 
variations in the P.D. and current when the oscilla- 
tions were produced. To obtain powerful oscillations 
at very high frequencies the arc may be placed in 
hydrogen gas as indicated by Paulsen. In the apparatus 
shown the arc burned in coal gas, and no magnetic 
field was used to blow out the are. Experiments in 
magnetic induction, tuning and discharge in vacua 
| were easily demonstrated with persistent high frequency 
| oscillations. The persistent oscillations are of special 
use for energising the transmitter in wireless telegraphy, 
as they permit better syntony or tuning to be obtained. 
Mr. Ulrich Behn showed how by means of floating 
| glass bulbs the temperature of liquid air-baths could 
| easily be obtained by any ordinary workmen. The prin- 
ciple upon which the invention was based appears to be 
that since from liquid air nitrogen evaporates more 
| quickly than oxygen, the specific gravity changes greatly 
with (composition and) temperature. Mr. Behn also 
| showed a flame tube, which was a simple apparatus 
| capable of indicating very small changes of air pressure. 
It consisted of a short metal tube with wide outlets, at 
| which, after the tube is connected with the gas main, the 
| gas is lighted. It showed, if one end was raised a few 
| millimetres, by the changes in size of the flames, the 

| decrease of atmospheric pressure with height. 

Mr. 8. G. Brown’s exhibit showed relay working of 
long submarine telegraph cables. The apparatus con- 
| sists of an automatic transmitter, the movements of 


The model of the locomotive showed the ordinary two- | which are governed by means of a perforated tape, and 
cylinder type and arrangement of weights usually adopted | originate the signals sent into an imitation cable, and a 
in order to balance the inertia forces. The model was | relay receiving the signals at the other end of the line, 
used to illustrate the hammer blow on the rails which of | and actuating an automatic perforator by which 4 
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duplicate of the originating type are reproduced at the 
vp station for re-transmission on another cable. 


_ F. D. Chattaway, F.R.S., showed some mirrors of 
copper deposited upon glass from aqueous solution. 


sh silver isso readily deposited upon glass from an 
Ae alien as a saeieenh unable film that mirrors 
= extensively manufactured in this way, it has not 
hitherto been found possible thus to deposit the metal 
hich in so many other respects closely resembles 
copper, w 7 y Le . 
silver. In the mirrors exhibited the copper was deposited 
upon the glass by reducing cupric oxide by an aqueous 
solution of phenyl hydrazine in presence of potassium 
hydroxide, which, it was said, accelerated the action to 
a remarkable extent. The mirrors were equal in bril- 
liancy and uniformity of surface to silver mirrors, and on 
account of the colour of the copper were much more 
iful. 
a was a large number of photographs of all 
kinds submitted, and of these we were particularly 
attracted by some shown by the Hon. C. A. Parsons, 
F.R.S., of microscopic diamonds obtained from pure iron 
heated in a carbon crucible in an electric furnace and 
rapidly cooled. These photographs were taken to a 
scale, 150 diameters. 

Sir James Dewar, F.R.S., carried out some experiments 
with the Crookes radiometer. The experiments proved 
the cessation of radiometer action in very high vacua, 
made by charcoal cooled in liquid hydrogen or liquid air, 
when the instrument is subjected to the concentrated 
radiation of an electric lamp. 

In a second experiment the radiometer filled with 
helium at atmospheric pressure was inactive in a char- 
coal liquid air vacuum, but became active in a charcoal 
liquid hydrogen vacuum. 

Mr. C. Carus- Wilson showed a magnificent specimen of 
crystallised granite. Thismassof Cornish — was being 
« worked up ” near Truro for a gate-post, but was rejected 
when found to be “faulty.” The mineral constituents 
have crystallised out around the walls of a large cavity. 
He also had a splendid example of a musical flint 
nodule, which we were informed was probably the largest 
of its kind known. This specimen was found in the 
chalk near Faversham. It is 2lin. long, and emitted 
a loud metallic ring when struck at the thin end. 
In addition to these there wasdisplayed a large collection 
of models, specimens, &c., of such a varied character as to 
appeal to the most catholic tastes. Fossil remains from 
Madagascar, throwing some light on the extinct lemurs 
of that island, were exhibited by Mr. H. F. Standing, 
while a specimen from Nebraska proved chat the Masto- 
don had reached that continent before its final extinction. 
No subject possesses more attraction either for the 
scientist or for the layman than Biology, and perhaps in 
no direction have greater steps been made within recent 
years in wresting her secrets from Nature. A very fine 
collection of alge from the Plymouth district showed 
clearly the habits of these organisms and their method 
of reproduction. The various transitions which take place 
in the life of the common eel from the marine larva into 
the fresh water elver and young eel were illustrated by a 
series of specimens submitted by the Director of the 
3ritish Museum. A similar series illustrated the life of 
the conger. Botany furnished a number of interesting 
specimens. Prof. Bottomley showed an interesting dis- 
play illustrating the fixation of nitrogen by leguminous 
and other plants. A beautiful collection of Labrador 
lichens made by Sir Wm. Macgregor, the present Governor 
of Newfoundland, showed some striking resemblances to 
the lichens of Northern Europe, and hes suggested the 
introduction of the reindeer into Labrador. 

During the evening some demonstrations were given in 
the meeting room. At one of these Mr. Louis Brennan 
showed a working model of his new mono-rail, which we 
have illustrated and described on page 480 of this issue. 
This was followed by a cinematograph exhibition of 
native dances taken during the course of the Daniels 
Ethnographical expedition to British New Guinea. 

During the last few years much attention has been 
paid to the study of aéronautics, and there have been a 
large number of experiments carried out in connection 
with aéroplanes and machines for soaring and gliding. 
This interesting study was the subject of Dr. Hele-Shaw’s 
demonstration. He gave a brief account of the work of 
Lilienthal, the Wright brothers, and others, and a sum- 
mary of our present knowledge on the subject. Dr. Hele- 
Shaw illustrated his remarks by means of experiments, 
lantern slides, and the cinematogravh. 








OBITUARY. 


ANDREW BROWN. 


WE regret to have to announce the death of Mr. 
Andrew Brown, the principal of the dredger building 
firm of William Simons and Co., of Renfrew. Mr. Brown, 
who was in his eighty-second year, died at his house, Castle 
Hill, Renfrew, on the afternoon of the 6th inst. He was 
born in Gorbals district of Glasgow, in October, 1825. At 
the age of fourteen he was placed as an apprentice with 
Mr. John Neilson, with whom he served five years, 
afterwards becoming assistant draughtsman and foreman 
pattern-maker to William Craig and Co. After holding 
this position for two years he spent two years with 
Messrs. Tod and Macgregor, where he assisted in the 
construction of engines for steamers. He was then for 
a year at the St. Rollox Works of the Caledonian 
Railway Company. 

Mr. Brown, however, had distinct leanings towards the 
marine branch of his profession, and in 1850 he was 
made engineering manager to Messrs. A. and J. Inglis, a 
position which he occupied for some ten years, during 
which time he designed and built many marine engines. 
He was among the first to fit the link motion type 
of valve gear to marine engines. He designed paddle- 
wheel engines, so that either paddle could, if required, be 
worked independently, and also some geared beam engines 


for screw boats—some of these*being for the London- 
Leith service. 

In 1860 Mr. Brown joined Mr. William Simons as 
partner, and turned his attention to the multifarious 
problems relating to steam dredgers, and dredging plant 
generally, though he still found time to design and build 
other types of vessels. For instance, the Clyde passenger 
steamer, which attained a speed of 20} knots in 1861—a 
remarkable speed for that time—was his handiwork. It 
may be mentioned that forty years later this vessel was 
still running, though not on the Clyde, but on the Canadian 
lakes. The Anchor liner India, which is said to have 
been the first vessel with four-cylinder compound engines 
on the North Atlantic route, was also built by him in 
1867. We might go on multiplying instances of his 
versatile talent in shipbuilding almost indefinitely. 

Mr. William Simons retired in 1880. The business was 
made into a private limited company in 1895, and was 
made into a public company in 1900. 

It would require a very considerable space to catalogue 
the many forms of dredger which were evolved from Mr. 
Brown’s active brain. Many of these have been from 
time to time illustrated in our columns. They have been 
sent to all parts of the world, and are engaged in every 
kind of dredging work. Among them we will only men- 
tion that the pioneer sand pumping plant employed by 
the Mersey authorities—the forerunner of many another 
pump dredger put to work at this port—was one of Mr. 
Brown's early productions. 

He also devoted a great deal of time to public matters 
entering the Renfrew Town Council as long ago as 1865, and 
serving on it for no less a period than thirty-five years. He 
was for fifteen years Provost, and was elected for three con- 
secutive periods of three years—a unique distinction. 
One of his best known works was the getting through 
Parliament of the Renfrew Dock scheme. 

He was an indefatigable worker, and though he retired 
so long ago from active business, was still accustomed 
almost to the day of his death to visit the works daily. 
His loss will be keenly felt in the district. 








THE YORKSHIRE STEAM COAL TRADE. 


Tue abnormal state of the Yorkshire steam coal trade is 
forcibly illustrated by the latest report as to the amount 
of coal taken to Hull, showing that little short of half a 
million tons were received at that port last month, being 
a record in any one month in the history of the coal trade at 
this port. The remarkable condition of trade in Yorkshire is 
responsible for the remarkable changes which are being 
witnessed. Owing to the vast tonnage of steam coal locked 
up in railway and other contracts to the close of June next, 
Yorkshire firms who hitherto sent the bulk of the coal to the 
port are unable to increase their ordered tonnage, having 
practically no surplus coal to sell. Notwithstanding these 
defects, the return shows that last month 493,904 tons were 
received, being 116,208 tons in excess of last year, and over 
35,000 tons more than were consigned to the port in the 
month of March last. It is a significant fact that of the 
fourteen firms who sent over 10,000 tons last month, nine 
were working the South Yorkshire thick seam, three are 
situated in West Yorkshire, whilst a Notts and Derbyshire 
colliery for the first time reached the figuresnamed. Despite 
the way in which someof the large South Yorkshire firms are 
handicapped,-six sent 147,262 tons last month, compared with 
108,634 tons in the corresponding month of Jast year, being 
an increase of 38,636 tons. In addition to the Notts and 
Derbyshire collieries reaching the coveted tonnage, it may be 
stated that Rother Vale, an early South Yorkshire, usually low 
‘ou, the list, sent over 1500 tons last month, against only eight 
tons in April, 1906, whilst Birley Vale contributed over 
26,000 against 5500 tons last year. Business at Hull seems 
to be going up by leaps and bounds. The total tonnage for 
the past four months reached 1,714,320 tons, being an in- 
crease of over 300,000 tons for this period, as compared with 
last year. The exportation of Yorkshire and Derbyshire coal 
at Hull isreaching alarming proportions. Last month 288,045 
tons were dealt with, being an increase of 111,744 tons, 
bringing up the increase of the four months’ traffic to 204,893 
on a total tonnage of 791,205 tons. The exports to Holland 
last month reached 60,560 tons, being about 20 per cent. of 
the entire traffic, and an increase of 40,000 tons, compared 
with the corresponding period of last year. France took 
about an average tonnage, and Germany shows an increase of 
30,000 tons compared with April, 1906. The three countries 
named took fully half of the entire quantity exported. In 
other respects the return develops some striking features. 
The coastwise trade from this port, which has grown rapidly 
of late years, shows that last month 89,606 tons were carried 
to London, being an increase on the three preceding months. 
What will be the immediate future of the Yorkshire steam 
coal trade few can conceive, as the Baltic ports will shortly 
be fully opened. Even now the thick seam coal pits are 
working full time, and are commanding 12s. to 13s. per ton 
for best South Yorkshire hards. The largest railway contracts 
of the year fall out at™ the end of next month, when it is 
anticipated several shillings per ton more will be asked for 
locomotive coal for next half year. The outlook to railway 
companies, steam fishing companies, and large consumers of 
steam coal is the reverse of pleasant. 











WE hear that a motor cruiser for the Mission to 
Seamen, for use in the Bristol Channel, is being built.. The engine, 
it is said, will be of 21 horse-power. tN oS ly 


INSTITUTION OF MINING AND MFTALLURGY.—The annual dinner 
of this Institution was held at the Hotel Cecil on Friday, 3rd inst. 
It was well attended, and although the smaller hall which had 
been engaged was surrendered at the last moment in order to 
oblige the Colonial. Premiers who had need of it, the large hall in 
which the company sat down was very fairly filled. The principal 
speakers of the evening were Prof. Gowland, the President, and 
Mr. McKenna. Both speeches turned a great deal on the ques- 
tion of education in mining engineering, and particularly on the 
future of the Royal School of Mines. Mr. McKenna repeated 
and confirmed the promise which he had made a few days 
previously, that the Royal School of Mines should be interfered 
with as little as possible, and that he hoped before many days 
were out to lay upon the table of the House the new charter for 








the famous school, This he actually did on Tuesday evening last. 





BIRMINGHAM SMALL ARMS. 


ALTHOUGH there are probably few more interesting 
or more extensive factories in this country than those 
of the Birmingham Small Arms Company, Limited, 
no description of the works has hitherto been published 
which can lay claim to any considerable degree of statis- 
tical or technical completeness. In view of the fact that 
the works were established as long ago as 1861 solely for 
the production of small arms, and have since grown to large 
dimensions, employing at the present peaceful period as 
many as 3000 persons, it has occurred to us that an illus- 
trated article could not fail to be of interest. When the 
works were founded hand labour was largely employed for 
the production of rifles. Progress has, in the meantime, 
been steady, and the shops once fitted chiefly with 
benches and vices are now occupied almost exclusively 
by machinery. Operations formerly considered impossible 
of accomplishment otherwise than by skilled handiwork 
are now so accurately performed by machinery that the 
work of the fitter has been reduced to a minimum; in 
fact, it may almost be asserted that the fitter has no 
share in the beautiful workmanship seen in the rifle, the 
hundreds of parts contained in this arm merely requiring 
to be assembled after they are received from the machine- 
rooms. The plant for the manufacture of these weapons 
may be said to embrace almost every known type of 
machine tool, and consists of about 2540 machines, of 
which a very large proportion are either automatic or 
semi-automatic. Although there are the productions of 
both British and foreign toolmakers, not a few of the 
tools have been designed and built by the company’s own 
workpeople. In all about 2000 persons are employed in 
the small arms department alone, and no complaint can 
be made regarding the comfort, airiness, or cleanliness 
of the surroundings under which these people have to 
work, a remark which applies with equal force to all 
departments of this huge factory. The works were 
originally erected for the production of from 500 to 600 
muzzle-loading guns per week, but the normal output of 
breech-loading weapons is now more than three times 
this number, and in one year, that of 1900, no fewer 
than 100,000 rifles were sent out from the Small Heath 
shops. 

rg general idea of the extent of these works will be 
gathered from the plan, Fig. 1. They occupy an area of 
about 16 acres, covered with buildings, having a floor 
space of upwards of 520,000 square feet. The length of 
main shafting is 3} miles, and 26 miles of belting requires 
to be kept in order. The power for driving such an 
immense establishment is derived from various prime 
movers, but electricity preponderates. The chief power- 
house, illustrated in Fig. 2, contains four 150-kilowatt 
combined British Westinghouse direct-coupled gas engine 
and dynamo sets, giving 500 volts at 200 revolutions per 
minute, and supplying continuous current to forty-one 
electro-motors. The engines are operated by Dowson 
gas, and are fitted with high-tension ignition. The 
batteries for ignition purposes are charged by 
means of a motor generator in the power-house 
driven off the mains. There are fourteen other gas 
engines driving the different sections of the cycle 
factory, varying in capacity between 20 horse-power, and 
70 horse-power. These engines and those in the chief 
power-house are supplied with gas generated in ten pro- 
ducers of 200 brake horse-power capacity each. These gene- 
rators also supply the heat for the hardening shop—sup- 
plement. The smithy—Fig. 3—is driven by a 45 horse- 
power steam engine. The power installation further com- 
prises five high-speed steam engines by Bellis and Mor- 
com, three of which drive a portion of the cycle factory, 
and the other two, of 110 and 50 brake horse-power 
respectively, are direct coupled to lighting dynamos 
supplied by Crompton and Co., Chelmsford. For illu- 
minating purposes there are also 320 high-pressure incan- 
descent gas lights by Keith and Blackman, these being 
in the machine shops. For rapid communication between 
the various departments of so large a works, the telephone 
is a necessity, and a complete system has been put in by 
the Electric Ordnance and Accessories Company, Limited, 
with fifty-six stations. These are coupled to a central 
switchboard room controlled by one operator, who also 
is responsible for the National Telephone switchboard, 
which has three direct lines to the Birmingham Exchange 
and twelve extensions to different parts of the works. 
For protection against fire 93 hydrants are provided, and 
the fire-engine shown in Fig. 4 is one of Shand, Mason, 
and Co.’s improved double-acting, two-cylinder pattern. 
The boiler is tested to a steam pressure of 160 lb. per 
square inch, and the working pressure is 125 lb. The 
pumps are capaple of delivering 600 gallons of water per 
minute at a pressure of 140 |b. per square inch and 
throw four 3in. jets from four 200ft. lengths of fire hose 
connected to the pumps to a height of 120ft. 

The materials employed almost exclusively in the produc- 
tion of rifles are, of course, steel and wood. The steel is mani- 
pulated in a huge smithy containing many steam hammers 
of different powers. Stampings are largely used, and these 
are made on the premises by very durable dies, and are of 
remarkable accuracy. Most of the stampings are made in 
one heat from roughing and finishing dies, and great 
care is exercised by the smiths not to overheat the steel. 
In the smith’s fires nothing but anthracite is employed, 
so that no deleterious effects are produced in the steel. 
As specimens of the work in this section may be men- 
tioned the nose caps for rifles, made from steel 2in. by 
Zin. section, roughly formed under 15 cwt. steam 
bammers. Three sets of breaking-down and one finish- 
ing die are used in the operation, and two heats are 
necessary. The magazine body, too, is an interesting 
example of smiths’ work. This part is produced from 
steel 2;5;in. by 1,4;in. section, and requires two hammers. 
On one hammer three breaking-down impressions are 
made, and on the other two stamping and trimming 
impressions give the desired form to be sent to the 
machines. Fig. 5 represents one of these bodies as it 
leaves the smithy, and Fig. 6 the finished body. The rifle 
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barrels are made from bars of medium temper steel 12} 
long by 1jin. diameter, containing -5 carbon, *55 man- 
ganese, *2 silicon. They are forged in one heat to a 
taper form 23in. long and 3in. atthe small end, and 14in. at 
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“The Engineer” 


. Offices—Engineering and Gun Factory staffs. 
3, and 4 (ground floor). Rifle body 
3, and saa floor). Back sights, bolt head, Xe. 
— oor). Front sight, &c. 

rst floor). Trigger and sear. 
ground floor). Front sight block, dial sight, Xc. 


- Nosecap. 
. Browning. 


1 
2. 

2, 
5 ( 
5( 
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23. Steel stores. 


and 8 (ground floor) General stores. 

. Despatch stores, air and miniature rifles. 

6, 7, 8, and 9 (first floor). War-office Inspection De- 
partment. 

10 aoe floor) Trigger guard, butt plate, &c 

10 (first floor). Assembling Service-pattern rifles. 

1L. Small Tools Department 

12, 13, and 14 (ground floor). Bolt, cocking-piece, 


27. Magazine case. 
and 38. Stores. 


. Stores. 
. Pickling forgings 
. Mess-rooms. 
Stables. 
46. Hardening shops. 


&c. 
12 (first floor). Rifle component stores, Xc. 
13 and 14 (first floor). Assembling air and miniature 


rifles 
15. General Tool-room. 
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9, 20,and 21. Barrel mill, &c. 


. Millwrights, die-sinkers, forging, trimming, &c. 
and 26. Smithy—Rifle 
forgings and stampings. 


. Steam boilers—Smithy and shop warming. 
29 to 36 War-office Proof-house, &c. 

. Electric power generating station 
41. War-office Range (35 yards) 


gauging stages are introduced to ascertain if the previous 
operations have been performed correctly to gauge before | 
the part is submitted to the next set of operations. The 
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. Automatic Department. Gun screws, Xc. . Gun-stocking. 
ners. 


. Joiners. 

Gun-stock drying. 

General and cycle engineers’ staft offices, 
cycle warehouse, iuspection, polishiry, 
plating, &c. 

. Cycle cranks, hubs, pedals, chains, chain 
wheels, &c. 
. Electrical stores. 
. Annealing (forgings) furnaces. 
3. Cycle lugs, bling anc 
e . Cycle fork and stay ends, &c 

. Cycle frames, &c. 

Printing Department. 

Cycle frame enamelling. 

. Malleable iron foundry 

. Dressing castings. 

Annealing. 

Workpeople’s cycle stor n shed 


and cycle component 


nt stores 





P 


Fig. 1—-GENERAL PLAN OF WORKS 


the large end. Before leaving the smiths’ shop the barrel 
blanks are placed between lathe centres, and while ata 
black-red heat, are by means of a mallet, made as 
nearly straight as is necessary for the turning and boring. 
This apparently simple operation is one of considerable 
importance from a metallurgist’s point of view, all the 
molecules of the steel being placed in their natural posi- 
tion, and the barrel being rendered free from internal 
stresses which might be liable to develop into strains 
during the life of therifie. After leaving the steam hammer 
shop the forgings are taken into a trimming shop, in 
which the fins are removed, and the forgings are annealed 
and examined before handing over to the machine de- 
partment. Specimens are taken from batches of articles 
and tested to destruction, in order to show the con- 
dition of the grain at the fracture. It may be re- 
marked incidentally that the average number of 
stampings produced from a pair of impressions is 
5000. Adjacent to this shop are the annealing ovens, 
of which there are ten. Foundry work forms but a 
. minor feature in gun manufacture. In the construction 
of bicycles by the Birmingham Small Arms Company, 
however, malleable cast iron of very high quality is still 
employed for brackets and lugs. We show in Figs.7 and 8 
specimens of these castings, and the results of tests for 
ductility, which leave nothing to be desired. All castings 
are made from the crucible, and they vary in weight from 
a few ounces for cycles to 1 cwt. in the case of motor car 
parts. The present output of the foundry is about five 
tons per week, but this amount can be doubled ifnecessary. 
The ultimate tensile strength of the castings made during 
the last six months has been between 30°35 and 34°15 
tons per square inch. No gas annealing plant is used. 
One of the most interesting purely manufacturing pro- 


cesses in the rifle, involving the sub-division of operations | 


and nicety in tool-room organisation, is that of making 
the magazine body into which the breech mechanism fits. 
We have already alluded to the part played by the smiths 
in the production of this article. When it leaves the 
smithy the body forging weighs 5 lb., but before it is in 
a condition suitable for assembling—see Fig. 6—some- 
thing like 180 operations on 170 machines have to be 
performed, until the weight of the body has been 
reduced to 180z. Anyone who is familiar with the 
army rifle knows the extreme accuracy of finish 
which the body must possess. A. description of the 
entire series of operations, chiefly on milling and 





first operation on the body necessitates four simultaneous 
milling cuts for the ends and tor. The bodies are now 
placed in a boring machine, and roughed out to }%,in. 
diameter throughout, and are then ready for the third 


sin. | in the supplement, no less than fifteen examinations or the barrel end is circular-milled to 2/1000ths tolera. 


tion; the end is recessed for threading ; the thread is cut 
fourteen threads per inch, ‘999 diameter, on one of Muir's 
automatic machines. The cutting of the screw is a very 
delicate operation, as it is absolutely necessary that the 
thread should commence at exactly the same point of the 


| circle in all cases. Having got an accurate thread, a 
| mandril is now screwed in so that the body can be set in 


a milling machine to have two sides cleaned up simulta- 
neously. The trigger and bolt movements and recess for 
the magazine involve some pretty slot-milling and pro. 
filing work, and the outside curvature is produced on 
copying milling machines with vertical lateral move. 
ments of the table produced by “ formers.” The hole at 
the end of the body which has to accommodate the stock 
provides an interesting operation. Three holes are drilled 
first to remove the surplus material. Next the irregular 
rectangular form is cleared out by a milling cutter, and 
two “formers ” are necessary to get the complex shape 
at the bottom, but one tool only completes the operation, 
Another pretty piece of work is that of milling out the 
curved recess for the resistance shoulders for the bolt, 
The gauges and jigs necessary for so many complex forms 
are numerous, but so effective is the system of jig-making 
that fewer than 1 per cent. of the whole of the parts are 
rejected by the Government viewers. After all the other 
machinery operations are completed nine holes are 
required to be drilled to jigs. These have also to be 
countersunk and afterwards reamered out. The tools in 
the body shop in which all the above mentioned work is 
carried out are driven in groups by electric motors of 
14 horse-power made by Laurence, Scott and Co. 

A separate shop is provided for the production of rifle 
sights, and here may be observed something approaching 
to the fineness of watch-making. The back sight bed alone 
involves aboat twenty-seven machine operations, and 
scarcely a touch of a hand tool is required. The work is 
so precise that there is no room for the toleration given 
in limit gauges. 

After the various parts—118 in all—are completed, and 
before they are permitted to be used on a rifle, each one 
is subjected to a rigid examination by a staff of Govern- 
ment inspectors, who verify that each piece is correct in 
every dimension, as well as temper, finish, &c., and who 
make use of about 550 different gauges for the purpose. 
After having successfully passed this examination, the 
parts are assembled to make the complete rifle, and 


Fig. 3—SMITHS’ SHOP 


operation of finishing the hole to *585in. diameter. The 
importance of accuracy at this stage will be obvious 
when it is stated that all subsequent operations are 





Fig. 2—-POWER HOUSE 


profiling machines, would be tedious. 


during this operation no alteration due to fitting together 
or adjustment is permitted; so that the perfect inter- 
changeability of every component is assured, and enables 
any component to be replaced from stock without any 
preliminary fitting. Each rifle, when completed, is again 
submitted to the Government inspectors, who examine 
it as a whole, and by whom it is proved with an increased 
charge, shot for accuracy of sighting, tested for manipula- 

| tion, and every other point which is of importance to 
ensure its satisfactory performance in the service. 

The most important part of the rifle is the barrel, and 
in passing through the shops the attention is arrested by 
the company’s special methods of barrel productions so 

| far as boring and testing «re concerned. These operations 
| are performed by machines—see -Figs. 9 and 10—speci- 
| ally designed for the work by the company’s engineers. 
| The first operation in the machine shop is the turning of 
the outside of the barrel previous to drilling the bore. 
The desired amount of taper is given to the outside of 
| the barrel by providing on the bed of the lathe a former, 
which guides the travelling tool carrier. Steadies are 
| fitted to prevent the barrel from vibrating. These press 
|on the barrel at a point diametrically opposite to the 
tool, and by means of a system of bell-crank levers move 
to and from the centre line, in accordance with the move- 
ment of the tool. For polishing the outer surface of 
| the barrels they are placed variants in groups of five in 
| a machine which causes them to move up and.down and 


The operations | carried out and depend on this hole as 4 basis. | rotate simultaneously through wooden rubbers supplied 


are performed in regular-and unvarying order, and during Some of the subsequent operations in their correct | with a mixture of oi] and emery, a process which takes 


the progress of the body through the machine-room, shown | order are as 


follows:—The ends'’are faced up; about ten minutes, 
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The boring is divided into two operations—roughing and | of the machine, as shown. One headstock is movable bya | depth of the grooves is graduated from ‘005in. to 


finishing. In the first process two barrels are bored sumul- | screw and the centre remote from the viewer and nearest 
taneously on one machine, the speed of rotation being | to the light. The process consists in revolving the barrel 
The rough boring takes | upon the hollow-coned centres, and presenting one end | pleted the barrel is revolved one-fifth revolution. Another 
minutes, andfoneman attends$'to three or fonr | to the light, either natural, reflected or artificial, while the | form of machine, instead of having a screw “ former,” has 


1300 revolutions per minute. 
fifty 








Fig. 4—FIRE PUMPING ENGINE 


machines. The hole is produced by a long drill, through 
which a stream of oil is forced. The fine boring is done on 
special machines, patented by the company’s engineers, 
of which a view is given in Fig. 9, on this page. In this 
operation, again, two barrels are treated on each machine, 
the speed of rotation being 500 revolutions per minute 


operator looks into the other end of the barrel. The front 
hollow pivot is fitted with a disc of blackened glass, the 
surface of which has cut upon it a concentric circle. The 
light entering the barrel is thus controlled so as to cause 
a series of alternate concentric reflections or rings of 
light and shade to fall on the inner surface of the barrel. 


| “0065in. from breech to muzzle. Seven cuts are 
| required for each groove, and as each one is com- 


a rack and pinion movement. After the rifling operation 
is completed the barrel is placed in a lathe, being secured 
on the turned portion of the “ reinforce,” and the position 
screwing, facing and chambering done by means of a 
revolving headstock. 

A large number’of wood-working machines is installed 
in the rifle stock factory. As will be seen from the view 

















Fig. 8-TESTED BOTTOM BRACKET CASTING 


shown in the supplement, this is a light and commodious 
shop, driven by electric motors, one of 30 horse-power and 
two of 40horse-power. The timber employed is Italian wal- 
nut, purchased and provided by the British Government. 
Before use it has to be tested for soundness and freedom 
from salt. The latter test is rendered necessary by the 
sea trip which the material has to take before it reaches 
the works, and it has been found that any salt left in the 
wood tends to rust the rifle barrels. To give the desired 
forms to the various parts, the stock, butt, the hand guard, 
and the fore end require more mechanical operations than 
might be imagined, but the manufacturing routine which 
is so marked a feature of other parts of the works 
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Fig. 5-STAMPING OF BODY 


and the traverse }in. per minute. The barrels are secured 
at one end in taper chucks and driven. The opposite end 
is carried on a cone centre, andthe cutting bit is screwed 
to a rod which is held by a grip chuck at the end of the 
machine. The oil is foreed into the barrel at the chuck 
end, and escapes at the other end with the material which 
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Fig. 7—BOTTOM BRACKET OF CYCLE 


has been removed. There are twenty-nine of these 
finishing lathes. Before rifling the barrels have to 
be inspected for truth in special machines made and 
patented by the company. One of these machines is 
illustrated in Fig. 10. The barrel is supported between 
two hollow centres held in headstocks secured to the bed 


The positions of these reflections are easily detected with 
a little practice, and upon revolving the barrel by hand 
any excentricity is readily discerned by the operator 
looking through the barrel. If there should appear any 
irregularity it is corrected by the application of pressure 
by a transverse sliding screw and guide, no hammering 
whatever being required. In the machine for cut- 
ting the rifle grooves the barrel is held stationary, 


Fig. 6—FINISHED BODY 


already mentioned holds good in the woodworking 
department. Copying machines are most extensively 
used, rendering the employment of hand labour infini- 
tesimal. The jigs and gauges are equally numerous. 
The number of operations in making a stock is 56, in the 
production of the correct form of the butt 31, while a 


| Similar number is necessary to produce a hand guard. 


The Government viewers make a thorough inspection of 























Fig. 9—RIFLE BORING MACHINE 


and the cutting tool is caused to revolve, the desired 
pitch being given to-the groove by a forming screw. 
The depth of the rifle grooves becomes deeper as 
these approach the muzzle, and the cut is regulated 
by hand screw and wedge on the backed-off side of the 
cutting tool, which causes the depth to be graduated as 
required. It should be stated that the rifling bit has a 


cutting edge, and is supported in a slot in a tubular 
carrier. The tool makes one revolution in 10in., and the 








the wooden parts before and after being finished. The 
nuinber of men employed in this shop at the time of our visit 
was 124, A view of the rifle assembling shop is given in the 
supplement. In this department every detail of the rifle is 
inspected and passed before being put together. The 
army weapons pass from here to a room adjoining, in 
which the Government viewers find constant employ- 
ment. The functions of these men are to inspect every 
part critically by the aid of between 90 and 100 gauges, 
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and it says much for the quality of the work turned out 
at the Small Heath Works that the number of parts 
rejected with such small limits of toleration is almost a 
negligible quantity. The gun department is at present 
principally occupied with the manufacture of the service 
pattern rifles for the British Government, and is capable 
of turning out 1500 to 2000 rifies per week without over- 
time, and with overtime this has been increased to 3000 
per week. 

In addition to this a large number of other rifles, 
such as specially made match rifles, various patterns of 











Fig. 10—BARREL STRAIGHTENING 


sporting rifles, miniature rifles of War-oflice pattern 
for cadet corps, and B.S.A. air rifles are made; the 
latter has become very popular among air-gun clubs, 
and gives employment to a large number of people. 
There is a growing tendency to “teach the young idea 
how to shoot,” which deserves nothing but encourage- 
ment. The great difficulty of obtaining really reliable 
instruments, coupled with an element of danger which 
attends the use of fire-arms by persons of immature age, 


| tion of the arrow. 


stop screw locking pin, V the trigger spring compression 
nut, W the stock bolt, X the piston-rod keeper screw, Y 
the trigger block, Z the guard. 

The rifle is made ready for shooting by releasing from its 
retaining catch the hand lever G, and pressing in the direc- 
Through the medium of the link H 
the movement of the lever on its pivot lis transmitted to 
the piston D against the pressure of the spring E, and 
the backward movement is continued until the trigger F 
hooks into the piston-rod J. The slug is inserted through 
a hole M in the breech plug B. The latter is afterwards 
turned through an angle of 90 deg., placing the slug in a 
continuous line with the barrel, and ready to be projected 
when the trigger is pulled and the spring released. It 
has been calculated that the 10 grain slug of the air rifle 
receives an average thrust from the compressed air 
behind it of about 100 1b. per square inch, or 80 per cent. 
of the energy imparted to the spring in charging. It will 
be gathered from the foregoing description that the air 
rifle is quite a serious instrument. Experiments have 
shown it to possess a muzzle velocity of 516ft. per 
second, representing a muzzle energy of 5°9 foot-pounds. 

Miniature rifles are also made at Small Heath from 
models designed for and submitted to the War-oflice 
Committee. In its breech mechanism and the workiag 
of the bolt the miniature rifle is substantially the same 
as that of the ordinary service rifle. The safety bolt, 
the adaptability of the trigger to the application ci two 
successive values of leverage, and the simplicity of the 
detachment arrangements are among the notable features 
of this rifle. The barrel is 24in. in length, has eight- 
groove rifling, one turn in 16in. and is chambered for 
‘22 rim-fire long-rifle cartridge. 

The name of the Birmingham Small Arms Company 
is as popular in the world of sport as it is famous for 
weapons of war, and the cycle works furnish corrobora- 
tive evidence of the admirable workshop practice which 
characterises the departments of the gun-making shops. 
The methods are under strict supervision, and exhaustive 
tests are made with every detail of cycle construction, 
while the selection of materials used is based on 
the result of long experience. The system of detailed 
inspection of all parts in each stage of manufacture is 
practised exactly as in the case of the War Department. 
All faulty parts are absolutely rejected and destroyed. 
One of the illustrations in the supplement shows the 
automatic section, in which there are upwards of 400 
machines. The small tool fixings and jigs which are used 
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Fig. 1—AIR RIFLE 


has no doubt acted as a brake on the wheels of progress, 
which need no longer be taken into consideration. The 
Birmingham Small Arms Company has metaphorically 
stepped into the breach, and provided an air rifle which 
up to a range of 50 yards will provide really good practice 
for the serious marksman equally with the youthful cadet. 
It is made with the same degree of precision and of the 
highest class materials, and can be purchased for a sum 
which ought to bring it within the reach of almost every- 
one. It weighs under 7 !b., measures 43$in., has a barrel 
19tin., long by *177in. bore, has a distance between the 
sights of 16}#in., and will propel a slug of 10 














Fig. 12—FORK BRIDGE STAMPING 


grains through a deal plank ,%in. thick at 50 yards | 


range. The illustration, Fig. 11, shows a sectional 
elevation of the rifle :—A is the barrel, B the breech plug, 
C the cylinder, D the piston, E the piston spring, F the 


trigger, G the hand lever, H the link, I the hand lever | 


axle screw, J the piston-rod, K the trigger spring, L the 
trigger stop screw, M the charging hole, N the piston-rod 
guide; O the trigger spring plunger, P the leather washer 
(piston), Q the leather washer (screw), R the link axis 
screw, S the trigger axis screw, T the butt, U the trigger 


on these machines are cleverly designed and adapted to 
their special purposes. 

Another shows the machine shop in which the hubs and 
pedals are manufactured, and another shows very clearly 
the arrangement of the hardening shop. This department 
plays an important part in the production of cycle parts, 
and the very satisfactory methods at present in use have 
only been obtained after many years of scientific research, 
combined with practical experiments. The control of 
this section is under an experienced metallurgist. An 
adjacent and similar department to this is engaged 
in hardening and tempering rifle components, to which 
the above remarks are equally applicable. 

We give also a view of the assembling department, with 
the component stores in the background. If, by chance, 
any defective part should has escaped the scrutiny of the 
viewers in its earlier stages, it would be detected in the 
final view, as all details are assembled here before going 
through the final inspection, previous to being sent into the 
warehouse for despatch to the trade. There is also a 
special staff of designers, for evolving ideas to satisfy the 
changing fashions of the cycle world, and there is the 
experimental department, under the charge of the chief 
designer, in which all new components are thoroughly 
tested before being handed over to the factory for the 
manufacture in large numbers. 

Few branches of manufacturing engineering lend them- 
selves so readily to the successful use of milling machines 
as that of the production of cycle parts. With accurate 
jigs, and an efficient tool-room staff to keep cutters in 
order, the cost of labour, even when spread over quite a 
large number of operations on sinall details, is trifling. 
“ Skilled ” labour, as usually understood, becomes unne- 
cessary. Girls are found to be as adept as men for 
purely routine work, and the B.S.A. Company finds em- 
ployment for several hundreds of girls for such work. 
Take, for example, a bicycle crank. This comes into the 
machine shop straight from the smith’s, and after passing 
through several milling and drilling operations—all jig work 
—the crank passes to the polishing and plating departmert. 
In some establishments where cheaper work is necessary 
the emery grinding machine replaces the milling tool, but 
the B.S.A. Company mills this part al] over. There are four 
sides and the boss to be so treated. Take as an example 
a fork bridge, Figs. 12 and 13, which is a steel forging. 
This piece involves no less than thirteen operations of 


—— 


milling and boring on automatic machines, and the 
cost for labour is extremely low. No fault can 
be found with the workmanship, as all parts are 
made to limit gauges with a very small toleration, 
The wheel hubs are made from solid steel forgings, 
and necessitate about twenty-one operations, all per. 
formed by women. The antiquated idea that the 
field of usefulness of a milling machine is merely to 
remove surplus metal does nat meet with acceptance in 
the B.S.A. works. The tool-room organisation is thorough, 
andthe machine work is largely divided into roughing 
and finishing processes. This is the only way in which 
accurate finish and good surfaces are to be obtained, and 
such results are only acquired by well-kept cutting 
edges. Cycle chain wheels are cut out of sheet steel 
*120in. thick, and rolled and dished round the circumference 
to give the desired formation and lateral rigidity. The 
discs are afterwards bolted together in numbers in order 
to have the teeth cut. This operation is done by automatic 
gear-cutting machines. The manufacture of driving chains 
is carried cut in its own special department, and is almost 
exclusively performed by girls. The links, pins, and 
siseves are cut out of the finest grade of steel on automatic 
machines to limit gauges. A novel feature in the con 
struction of the chains is the manner in which the pin 
carrying the roller is secured in the side links to prevent 
turning. With this object, one link out of each pair, 
instead of having a complete circular hole, is made with 
a key which fits into a corresponding recess in the annular 
steel roller. The assembling of the chain parts is also donc 
by machine, with mathematical accuracy. All chains are 
tested, and possess a very high factor of safety. We have 
seen several examples taken at random from jin. chain, 
jin. pitch, which broke at between 1800 lb. and 2000 lb. 
tensile. A jin. chain, }in. pitch, broke at 1850 lb., at 
which the bolt sheared and the links fractured. If we 
take the maximum pressure which the average rider is 
likely to apply as 160 lb., it-will be seen that the factor of 
safety is ample. 

We give in the supplement a view of the admirably ar 
ranged hardening and annealing shop, which contains four- 
teen carbonising furnaces, the fuel for which is Dowson gas. 
This gas is obtained from ten producers of 200 horse-power 














Fig. 13—FORK BRIDGE MACHINED 


each which also supply the gas for the engines. Other de- 
partments which deserve favourable notice are the polish- 
ing, nickel-plating, and mopping shops. The plating shop 
includes forty large vats, in which the articles to be treated 
are kept in constant motion. The polishing and mopping 
shops are models of cleanliness, the Fast being all extracted 
from the wheels by means of extraction fans and ducts. 
The finished stores are well ordered, and usually contain 
from 6000 to 8000 complete sevs of bicycle parts. 








BRITISH ASSOCIATION. 


THIS par’ meeting of the British Association, which is to be 


+ 


held at » will cc on Wednesday, July 3lst. The 
reception-room at Leicester will be opened on Monday, July 29th, 
at 2 p.m.; Tuesday and Wednesday, the 30th and 3lst, at 10 a.m.; 
and on the following days at 8 a.m., for the issue of tickets. The 
opening meeting will be held on Wednesday, July 3lst, at 
8.30 p.m., when Sir David Gill, K.C.B., F.R.S., President-elect, 
will the presidency and deliver an address. On Thursday, 
August Ist, the Mayor of Leicester—Alderman Sir Edward Wood 
—will hold a reception in the Abbey Park, and on Tuesday, 
August 6th, there will be a soirée in the Museum Buildings. On 
Friday, August 2nd, a discourse on ‘‘The Arc and Spark in Radio 
Telegraphy ” will be delivered by Mr. W. Duddell. On Monday, 
August 5th, a discourse on ‘Recent Developments in the Theory 
of Mimicry” will be delivered by Mr. F. A. Dixey. The con- 
cluding meéting will be held on August 7th, at 2.30 p.m. 

The following is a list of the officers of those sections which are 
of most interest to our readers :— 

A: Mathematical and Physical Science.—President, Professor 

A. E. H. Love, F.R.S.; Vice-presidents, Principal E. H. Griffiths, 
F.R.S., the Earl of Berkeley ; Secretaries, Professor A. W. Porter, 
Dr. L. N. G. Filon, Dr. J. A. Harker, and Messrs. A. R. Hinks 
and John Blakeman. 
: Chemistry.—President, Professor A. Smithells, F.R.S.; Vice- 
sresidents, Professor Wyndham Dunstan, F.R.S., and Professor 
V.J. Pope, F.R.S.; Secretaries, Professor A. W. Crossley, Dr. 
E. F. Armstrong, Dr. F. M. Perkin, and Mr. J, H. Hawthorn. 

C: See ae" Pe Professor J. W. Gregory, F.R.S.; Vice- 

presidents, G. W. Lamplough, F.R.S., and C, Fox Strangways ; 
Secretaries, J. Lomas, Rev. W. Lower Carter ; Professor Th odore 
Groom, and Dr. F. W. Bennett. 
G: Engineering.—President, Professor Silvanus P. Thompson, 
F.R.S.; Vice-presidents, Professor Hele-Shaw, F.R.S., Colonel 
H. C. L. Holden, R.A.; Secretaries, W. A. Price, H. E. Wimperis, 
Professor E. G, Coker, and Alexander C. Harris. 

















THE deepening of the Neckar from the Rhine to Heil- 
bronn for through traffic from Rotterdam will probably be taken 
in hand at an early date. It is, however, largely dependent on 
Wurtemberg coming to an agreement with Prussia as to the levying 
of river dues on the Rhine. Eventually it is proposed to canalise 
the Neckar from Heilbronn to Esslingen for through traffic, and so 
bring Stuttgart into direct water communication with Rotterdam 





for goods traffic. 
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——_— 
RAILWAY MATTERS. 


We hear that the Russian Government have decided 
to double the Trans-Siberian lines. 


Ir has been stated that the New York surface car lines, 
with electric conductor in condui‘ below street level, cost approxi- 
mately £30,000 per mile. 

Tuere are twelve tramway companies in Chile and 
eleven different gauges of track. This condition offers an inviting 
field for some of our standardisation committees, 


Tux Decauville Company has, it is said, introduced a 
motor vehicle for running on existing railroads. It has a 16-20 horse- 
power four-cylinder motor and carries from thirty to thirty-five 
passengers. 

Ir is reported that the trial of a 3-cent fare on the 
Central-avenue and Quincey-street lines of the Cleveland Electric 
Railway Company for the last three months proved unprofitable 
and has been suspended, 


AccorDING to the San Francisco Magazine, on the 
average a new building has been finished every forty-five minutes 
in San Francisco since the fire. In ten years all the old business 
area will be covered and solid blocks of new business streets will 
be erected, 


Iv is stated that the Northern Pacific Railway has 
notitied the railway commissioners of Montana that the company 
intends to ignore the new law of that State limiting to sixteen 
hours the time for which railroad employés may be kept con- 
tinuously on duty. 


Tux Bavarian railway authorities direct that coffee 
with sugar be supplied free to train attendants, and to a very large 
class of station and permanent way men while on duty, to the 
amount of one litre—a little less than a quart--per day. This is 
probably intended to reduce the consumption of a beverage more 
likely to muddle one’s head, popular in Bavaria. 


Tux number of employés on the 34,132 miles of rail- 
way in the German Empire in 1905 was 606,612, or 17-3 per mile 
of road, and one out of every ninety-nine inhabitants of the 
Empire. In the United States during the same year the 216,973 
miles of railway had 1,382,196 employés, which is 6-37 eee mile of 
road and about one out of every sixty-three of the population. 


We understand that the Madras Railway Company 
has announced that formal notice has been given by the Secretary 
of State for India of his intention to purchase this company’s 
railway under the powers conferred upon him by Clause 9 of the 
contract dated January 2nd, 1871, and subsequent contracts, 
The purchase, it is stated, will take effect from December 31st, 
1907, 

We understand that the Midland Railway Company is 
making experiments on the Wirksworth branch with audible dis- 
tant signals, which are designed to supersede the usual semaphore 
distant signals. The engines working over the lines are equipped 
with special apparatus for producing audible signals, It will be 
interesting to hear what the engineers have to say on the working 
of this system of signalling. 


AccorpInG to a Consular report, the Société du 
Chemin de Fer Ottoman de Jaffa 4 Jérusalem et [prolongements, 
which is in French hands, appears to be in a prosperous condition 
financially. This prosperity is to be attribu to the steady 
increase of the population of Jerusalem, which may now be 
reckoned at 70,000, and also to the annually increasing number of 
pilgrims and tourists who visit the Holy City. 


AmonG the advancements made during the past year 
in British commercial undertakings in Venezuela, the Central 
Railway has slightly extended its system and electricity has been 
partly substituted for steam. e railway to El Valle, near 
Caracas, in which British interests are involved, has also adopted 
electric power, and British engineers are at present commencing 
the electrification of the Caracas tramway system. 


Ont explanation of electric tram rail corrugations is 
that they are caused by the lateral play of the wheels and axles in 
weak trucks and by the unsymmetrical thrust of the gear motor 
on the axle. This causes the wheels, it is said, to skew in the 
track, the flanges to bind in the narrow grooves, especially at 
guard rails on curves, and hence the wheels are constantly tending to 
climb the rail and fall back, all this causing the irregular surface 
wear of the rail. 


Canapa is making rapid progress in the construction of 
her railways, there being, according to the latest statistics issued, 
21,280 miles of line open for traffic at the end of 1905, whereas ten 
years previously the mileage was 15,977, and in 1885 only 
10,773. In the year 1905 alone 1056 miles were added, much 
of the material for which was imported from Great Britain. The 
value of the railway material imported into Canada in 1905 was 
over £1,172,000, 


Ir is undoubtedly true, states Engineering News, that 
one of the most difficult tasks confronting American railway 
officers is the training of the employés responsible for the safe 
movement of traffic. Literally thousands of men have been 
maimed in coupling cars with the old link-and-pin coupler because 
they would prefer to risk their hands and lives rather than handle 
the link with a coupling stick. Men will incur serious danger 
rather than face ridicule. 


In an interesting article in the Street Railway Journal 
on * Transportation Facilities in South America,” it is stated that 
transportation is so difficult over the mountains that the coal 
imported into Bolivia for tke railway’s own use costs about £6 
per ton, At La Paz abundant timber grows within fifty miles 
from the mountains, but transportation is so difficult that trolley 
poles and lumter for building operations are brought from the 
State of Oregon, a distance of thousands of miles. 


Tue Board of Trade have recently confirmed the 
undermentioned Orders made by the Light Railway Com- 
missioners :—(1) Llanelly and District Light Railways Order, 1907, 
authorising the construction of light railways in the urban district 
of Llanelly and in the rural district of Llanelly, in the county of 
Carmarthen ; (2) Ackworth Light Railway Order, 1907, authorising 
the construction of light railways in the West Riding of the county 
of York, from Ackworth to Kirk Smeaton. 


A Revuter’s telegram from Lahore states that threats 
of strikes, acts of insubordination, and other excesses have been 
fomented at various stations of the North-Western Railway of 
India by travelling professional political agitators. The manager 
vf the railway has issued a notice recognising the possible exist 
ence of legitimate grievances and assuring the workpeople of the 
readiness of the Government to consider sympathetically any re- 
spectful representations of the men, but warning the disaffected 

. classes of the consequences of lawless methods. 





AccorD1NG tothe Railway News, there have been placed 
in use in the Broad-street Station of the Pennsylvania Railroad in 
Philadelphia, baggage and mail trucks which are in themselves 
miniature automobiles. Their speed is controlled from a small 
lever fastened on the tongue by which they are steered, and it is 
further arranged that if this tongue is dropped or let down the 
current is shut off and the brakes are puton. A catch is also 
provided, so that the tongue can be fastened up against the front 
of the truck, in which position the current is also shut off, and the 
brakes a-e held on the same as when it is off the ground. 





NOTES AND MEMORANDA. 
Iv is stated that at a depth of 2000ft. at Oxton, nine 


miles from Nottingham, a thick seam of hard coal has been found. 
Steps are being taken to develop the field. 


Ir is stated that M. Armand Gautier has communi- 
cated to the Paris Academy of Science a new, easy, and rapid 
method for determining the tungsten content in iron alloys. 


Ir has been said that “if the whole of the power from 
Niagara was utilised, it would only give three times the horse- 
power that is thrown away by the blast furnaces of the United 
States of America alone, 


Ir is stated that the aéronaut, Mr. Roy Knabenshue, has 
invented a remarkable gas engine for a new airship built to carry 
two persons. The engine weighs only 541b., but generates from 
12 to 16 horse-power. It is of the two-cycle pattern. 


In the treatment of roads for the prevention of dust 
some authorities hold that flowing the coal tar on the roads is 
better than vertical sprinkling. Each method, says (ood 
Roads Magazine, has its friends and its enemies. It will require 
time and the use of the roads to demonstrate which method of 
application is the more efficient and economical. 


GLACIER ice is now delivered to some of the larger 
consumers of Lyons and other cities of Europe. There are so 
many railways in the Alps at present that it has been found profit- 
able to gather this ice and transport it to the cities, where it is 
preferred to other ice because of its hardness and lasting qualities. 
This ice is blasted and mined in the same manner as stone is 
quarried, 


Tue only graphite deposits of importance in this 
country are those of Borrowdale, near Keswick, in Cumberland, 
where it was formerly known as ‘* black cawke” or ‘‘ wad,” and 
was originally used for marking sheep. As early as the middle of 
the sixteenth century it was manufactured into black-lead pencils, 
and for nearly three centuries practically all the material 
employed for the purpose came from this mine. 


Tuart the natural colour of pure water is blue, instead 
of white, was long ago discovered. ‘The green and yellow tints 
are said to be due to extraneous substances. Dissolved calcium 
salts, though apparently giving a greenish tint, due to a fine in- 
visible suspension, have no effect on the colour of the water when 
precautions are taken to prevent it. The brown or yellow colour 
due to iron salts is not seen when calcium is present. 


Tut Loch Lomond Waterworks are being constructed 
at Glenfinlas, near Luss, for the supply of the Vale of Leven. 
Meanwhile, states the Suxitary Record, the water from various 
contributaries on the hiils has been diverted into pipes and 
conveyed nine or ten miles to a reservoir at foveal i The 
Glenfinlas reservoir will be ready in about a year, and this 
temporary arrangement, it is said, dispenses with continuous 
pumping of the Loch Lomond supply. 


AccoRDING to a contemporary, experiments have shown 
that, as a general rule, Australian coals are not specially liable to 
spontaneous combustion, with the exception of those coals that are 
rich in iron pyrites. If the pyritous portion, commonly known as 
‘* brassy tops,” is exposed to the weather, there is then a liability 
of spontaneous combustion, and it is important for the working of 
the coal that these ‘‘ brassy tops” be absolutely got rid of in a 
mine if air is admitted at all to the seam. 


An electrical resistance thermometer has been made 
by Herwus for recording temperatures up to 900 deg. Cent. It is 
constructed of platinum and quartz. The platinum wire is wound 
on a capillary of quartz glass, which is heated meantime in an 
electric furnace. The wire adheres firmly to the quartz. This is 
then put intoa quartz tube, and the whole is heated so as to make 
it melt together. A compact and handy instrument is thus 
obtained, which in shape and application much resembles a 
thermometer. 


Tests of a pneumatic hammer, states the Industrial 
World, reveal the fact that a very slight error of design or 
adjustment of the valve may affect the efficiency of the tool to a 
very marked degree. With a certain hammer, giving 936 blows 
per minute, the piston had a velocity of impact of 38-56ft. per 
second at the end of the forward stroke. A slight improvement in 
the valve increased the number of blows to 1040 per minute, while 
the velocity of impact at the end of the forward stroke was 
44.65ft. per second, resulting, of course, in a much more effective 
blow. 


Waite the use of refrigerating mixtures remains 
limited to the production of very small quantities of ice, a system 
almost abandoned, that of ice production by a vacuum appears 
likely to be employed to a considerable extent, thanks to steam 
injectors, observed M. Charles Lambert to the French Civil Engi- 
neers. He called upon electricians to design apparatus for the 
direct production of cold by electricity by means of the well- 
known thermo-electric reaction—not that a high yield is to be 
expected, but perbaps such simplicity of working as might render 
its use possible in countries where motive power is cheap might be 
attained. 


A NEW method of producing ballast during a balloon 
trip has recently been tried in Berlin. Ina balloon ascent just 
made by Capt. von Krogh, the pilot of the Parseval balloon, a 
quantity of chemicals were carried, which have the property of 
absorbing moisture, and thus increasing their weight in a damp 
atmosphere. The experiments took place under the superinten- 
dence of Dr. Knochs, of the Meteorological Institute, and as far as 
can be gathered at present, were ofa successful nature, The 
ascent was made in the spherical balloon Betzold from Tegel, 
Berlin. After reaching a height of 5904ft. a landing was effected 
at Ratteick, near Koslin, 186 miles distant. ‘The time taken was 
about six hours. 


AccorDING to our contemporary, the Engineer of 
Chicago, experiments have recently been made by E. Jona in the 
handling and transmission of current at 320,000 volts. Tests were 
made on a cable 400ft. long, consisting of a 19-strand core with 
successive layers of rubber and paper, the whole being covered 
with lead. Reese tests on this cable showed an insulation 
voltage of 208,000 volis. When using the transformer for tests on 
overhead lines, two thicknesses of wire were used, one being seven- 
tenths the other. The former gave brush discharges at 
50,000 volts, and the latter at 100,000 volts. When the pressure 
was increased up to 280,000 volts the brush discharge was brilliant, 
and considerable flashing took place across the line and over 
insulators. 


At the Royal Institution recently Professor Silvanus 
P. Thompson, continuing his course of addresses upon ‘‘ Studies in 
Magnetism,” said that most umbrellas of modern make were very 
magnetic. A person standing outside the shop window of an 
optician and holding such an umbrella would see the needles of the 
compasses begin to move. Not so many of the old horseshoe or 
Sheffield magnets were made now as formerly. At one time, 
before the Pag, of the Suez Canal, such magnets were in great 
demand by tea dealers, who used them to rake about with in chests 
of tea with the object of extracting any odd pieces of iron which 
the ‘“‘heathen Chinee ” might have put in to make up the weight. 
Bricks, especially of the red variety, were magnetic, and very 
retentive of their magnetism. Magnetic qualities had been 
found in some Etruscan vases from Pompeii, Florence, Rome, 
and Naples, dating in manufacture to about 800 B.c, 








MISCELLANEA. 
It is stated that the use of nitrogen gas has been tried 


in France for inflating tires. 


Botton Gas Committee have handed £20,000 out of 
the profits of the gas department in relief of the borough rates. 





In Palestine oil engines have of late years been 
replacing the old water-wheels for irrigation purposes in the 800 
or 900 orange gardens in the neighbourhood of Jaffa, 


A motor meeting is being organised to take place 
during the Madrid Exhibition. The races have been organised b 
= Z utomovil, under the patronage of the Royal Automobile Clu 
of Spain. 


Ir is said that Potchefstroom, Transvaal, is to have a 
new irrigation reservoir at a cost of £150,000. A new electric 
lighting scheme costing £10,000 is also in progress for this 
community. 


Permission has been granted by the Edinburgh Dean 
of Guild Court to the Governors of the George Heriot’s Trust for 
the erection at the Heriot-Watt College of new engineering labora- 
tories to cost between £8000 and £9000. 


We are informed that the Motor Union is at present 
considering particulars of a new scheme for protecting the high- 
ways of the country and ensuring the safety of the public—in 
which the co-operation of the local authorities, clergymen, and 
landowners is to be invited. The details, it is said, will shortly be 
announced. 


Tue Indian Government are, it is said, considering 
the desirability of using motor transport wagons for freight in 
moving produce of out-of-the-way districts to market. This is 
quite practicable, considering the good roads of the plains in India, 
and it would solve a problem that has given much perplexity to 
the Government. 


Tue Royal Commission on Canals have decided 
to make a short tour of inspection of the canals of France, 
Holland, Belgium, and Germany, Afterwards they will visit 
Scotland for a similar purpose ; aad, according to the present out- 
look, they will formulats their conclusions and recommendations 
before the end of this year. 


TnE Upper Chenab Canal is the most recent irrigation 
work in operation in the Punjab. The Chenab Canal system, com- 
prising channels with the total length of 2765 miles, distributes 
water to nearly 3,200,000 acres of cultivable land. The total 
irrigated area in the Punjab presidency is more than 6,300,000 acres, 
or, we believe, practically equal to the cultivable land in Egypt. 


SEVERAL gas engines for motive power generated in the 
suction producer, with anthracite nut coal as fuel, have been im- 
agg into Palestine during the past year with successful results. 

he principal advantage that producer gas has over steam is 
economy in both fuel and water, and as Jerusalem, like other 
towns in Palestine, depends on rain for its water supply, the gas 
engine is obviously desirable. 


AccoRrDING to a contemporary, a labour detection clock 
is in use in some American factories. It has three hands, and is 
attached to the machine tool at which a workman is engaged. 
One hand tells exactly when the machine was set going or stopped, 
another indicates the speed at which the machine runs, and the 
third shows whether the tool has been cutting, or whether 
the workman has allowed the machine to run without doing work. 


Ir was noticed recently at Gibraltar that numbers of 
Japanese sailors, many with breasts covered with war medals, 
when on shore carried with them water bottles. Presumably, this 
is in order that the men should not run any risks of contracting 
water-borne disease by drinking, on shore, water which for all 
they know to the contrary may be impure. It is a little detail, 
but it shows how keenly alive the Japanese are to the practical 
application of preventive hygiene. 


Ir has been decided by the Newlyn Harbour Commis- 
sioners, states the Times, to pi with the works of extension 
and improvement for which they obtained powers last session. 
The north pier is to be widened for the whole of its narrow part 
800ft., and, in addition, there is to be a new quay 300ft. long for 
the fish traffic. New fish-packing sheds and offices at the market 
are included in the scheme, and a new road is to be made. The 
cost is estimated at about £20,000. 


Te Dust Committee of the Royal Automobile Club 
recently arranged its programme for the coming year, and has 
decided to recommend to the Committee of the Olub that 
exhaustive scientific tests shall be undertaken with a view to mini- 
mising the dust difficulty. The experiments will be carried out 
with models, and also with a chassis with a good clearance fitted 
with various shapes of bodies. The Dust Committee suggests that 
a competition should be held in the summer. 


As Greater New York now stands, a contemporary states 
that less than one-half of 1 percent. of the water of the boroughs of 
Manhattan and Bronx is supplied by a private company ; the rest by 
thecity. Ninety-three percent. of Brooklyn is supplied by the city, 
the remainder by private companies. Queensis supplied largely by 
wells, 30 per cent. owned by the city, 70 oe cent. by individuals 
and private corporations. Richmond still depends upon wells, 
either private or owned by private corporations. 

ALTHOUGH scientists are still studying the cause and 
meaning of earthquakes, uncivilised peoples havelong ago settled 
the questions involved to their own complete satisfaction. . In 
Mongolia it is believed to be the YP ag and skippings of a 
huge frog that cause the mischief ; if China, a gigantic dragon ; 
in India, a world-bearing elephant ;-in Celebes, a hog, and in 
other countries the idea is varied by the introduction of a bull and 
a tortoise. Earthquakes in Siberia are believed to be due to the 
frolics of mammoths which live in the centre of the earth, while 
in Vancouver Islands it is the spirit of evil, with his marshalled 
hosts of all the wicked people who have ever lived. 


A conTEMPORARY states that the Jamestown Exhibi- 
tion will be memorable as being the very first display in any 
country to include a cosmopolitan naval exhibition. At Hampton 
Roads the Americans, it is said, possess the grandest harbour on 
the Atlantic. This splendid estuary of the historic James River 
has naturally become the central home of the United States Navy. 
On the shores are grouped immense forts, some of which are said 
to be the costliest in the world, like Fort Monroe, a colossal struc- 
ture in armoured masonry. On Ripraps Fort, built on an islet in 
the roads, the American Government spent £4,000,000. The con- 
struction of the Navy Yard at Norfolk, where warships are built 
and repaired, cost about £5,000,000. 


In an article in a contemporary on wrought iron 
work it is stated that if the material is not properly 
cared for with respect to painting, or placed under conditions 
otherwise bad, it may be expected to rust at a rate which 
corresponds to the loss of jin. on each surface in from fifteen 
to thirty years; but with P pee? care as to painting, and 
exclusive of exceptionally bad conditions, it does not appear to 
waste at any measurable rate. In some instances, upon scraping 
the paint from girders which had been in use for thirty years, the 
metallic surfzce, bright and clean, showing no trace of rust, has 
been found beneath the original red lead. Of ordinary steel work 
the same cannot be said, the common experience being that mild 
steel is very liable to be attacked by rust. 
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VENTILATING PLANT, KAISER WILHELM TUNNEL AT COCHEM 


( For description see page 481 ) 
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notice can be taken of communications which do not comply with these 
instructions. 


sar We cannot undertake to return drawings or manuscrepts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


A. P. (Shepperton).—We regret that our inquiries have been fruitless ; we 
are unable to find the names of the contractors in question. Remember 
it is getting on for forty years ago. 

A. F. F.—There are several good books on marine engineering ; we shall 
not attempt to say whichis best. See Seaton’s ‘‘ Manual of Marin: 
Engineering,” Sennett and Orams’ ‘‘The Mari’ e Engine,” and Bauer 
and Robertson’s *‘ Marine Engines and Boilers.” 

F. D. (Exetzr).—- We see no reason at all why the valve should go shut if 
the valve rod breaks. If the rod broke inside the chest the valve would 
be driven by the moving portion to its back position and stop there ; if 
the rod broke outside the cbest the valve would be driven to its furward 
position by the unb2lanced pressure on the cross section of the red— 
unless, of course, a tail rod was used, when the valve would stop where 
it was when the rod broke. The chests ure made long in order to 
have the ports short ; look at the drawing and you will see what we 
lncanh, 


INQUIRIES. 
SIMPLEX TUBE SCRAPER 
Sir, —Can any of your readers let me know the name of the m: oc of 
the Simplex tube scraper? . T. 








MEETINGS NEXT WEEK. 





ASSOCIA- 
by Mr. 


ENGINEERS: GRADUATES’ 
**Petrol Mctor Omnibuses,” 


INSTITUTION OF MECHANICAL 

Monday, May 13th. Paper, 
. B. Morris. 

‘Bociney or Arts.—Wednesday, May 1th, at 8 p.m., at John-street, 


THE 
ac. 


Adelphi, London, W.C. Ordinary meeting. ‘Prypanosomiasis of Sleep- 
ing Sickness,” by Herbert W. G. Macleod, M.D., B.Se. 
Tax Junior INSTITUTION oF ENGINEERS. — Saturday, May J8th. at 


3 p.m., Visit to the Scientific Instrumental Works of Messrs. W. F. Stan- 
ley and Co., and the Stanley Technical Schools at South Norwood. 

Roya. InsTITUTION oF GREAT Britain.—Friday. May 17th, at 9 p.m., at 
Albemarle-street, Piccadilly, sourse, ‘‘Seiches in the Lakes of 
Scotland,” by Professor George Chrystal, M.A., LL.D., Sec. R.S.E., 
assisted by Mr. E. M. Wedderburn. 

Tue InstiTuTION oF ELEcTRICAL ENGINEERS. — Thursday. May 16th, 
atS p.m., at the Society of Arts, John-street, Adelphi, W.C. Extra- 
ordinary general meeting. If the discussion on Messrs. Cohen and 
Shepherd's paper is concluded at the meeting of May 9th. the following 
paper will be read and discussed: ‘‘ The Present State of Direct Current 
Design as Influenced by Interpoles,” by F. Handley Page and Fielder J. 
Hiss. 
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Modern Rolling Stock. 


Mr. Hurry Ricues’ presidential address to the 
Institution of Mechanical Engineers contains a 
great deal of floating information condensed into a 
small space. We commend it to the attention of 
our readers as reproduced in our columns. Its 
object is, to some extent, a comparison of old and 
modern rolling stock as used on the railways of this 
country, and it was very fully illustrated by photo- 
graphs of the most recent examples of locomotives, 
carriages, and wagons of every kind. There are 
two or three points in the address which deserve 
very careful consideration. We venture to think 
that Mr. Hurry Riches, in common with many 
other railway men, has fallen into error as to the 
causes which have led up to the development of 
rolling stock, until it has assumed unwieldy and 
even extravagant proportions. 

We learn from his address that whereas a dead 
weight of 2:3cwt. per passenger was at one timecon- 
sidered sufficient, modern coaches weigh as much in 
some cases as 30cwt. To make matters much 
worse, these figures do not refer, as would be 
gathered from the general statement, to each 
passenger carried, but to each seat provided in the 
train. Mr. Riches very properly calls attention to 
the enormous waste incurred in many trains, which 
are but half filled. In this he only echoes the 
complaint of every locomotive superintendent in 
the kingdom. The fact, he says, is one of serious 
import to the dividend earning of the railways ; and 
if it could be remedied, so that carriages were better 
filled in proportion to their seating accommodation, 
“it would be an enormous advantage to the railway 
companies, and I cannot help thinking no serious 
loss to the public.” The question which at 
once thrusts itself forward for solution is why 
so wasteful a system of conducting traffic should 
be tolerated? Why, in a word, the railway man- 
agers throw overboard every principle of economy. 
Mr. Riches gives an answer, and it is this answer 
which we think is incorrect and misleading to a 
considerable extent. He asserts that the lavish ex- 
penditure incurred is forced upon the companies by 
the demands of the travelling public. There is nothing 
new in this; it is the rooted belief of traffic super- 
intendents; but it is not the general belief of those 
who have to provide haulage. The evidence that the 
public insist on extravagance is not convincing, simply 
because, so far as can be seen, it is not forthcoming in 





any tangible shape. No one can prove that a yore 
passenger is lost because a coach weighs 20 ewt. 
per seat instead of 30cwt. In point of fact, there 
is very good reason to believe that much of the cost 
now incurred both in the form of capital or revenue 
expended on the purchase or construction of 
passenger rolling stock is due, not to the real 
demands of the public, but to a desire-for display 
and pre-eminence, combined with a fear that a rival 
will carry off passengers by tempting them with 
luxuries in the way of upholsteries, and nickel 
plating, and rare veneers, and two travellers to each 
compartment. 

Anyone who has watched with care the develop- 
ment of rolling stock during the last ten years will 
admit that it has been attended with an enormous 
outlay. What is to be the end? Where will the 
development cease? Is there any reason why it 
should cease at all? Mr. Riches was disposed to 
regret that a 5ft. 6in. gauge had not been adopted, 
because the existing gauge limits the size of 
rolling stock. He had, no doubt, only locomotives 
in mind. But there is another side to the matter. 
It may, indeed, be regarded as a fortunate circum- 
stance that the 4ft. 8in. gauge imposes a limit 
which cannot well be passed. We have not yet 
got to the point where two colossal six-coupled 
engines will be employed to haul a train carrying a 
hundred passengers. Yet, if traffic managers con- 
tinue to compete for passengers in the future as they 
have done in the recent past, even piloting of this 
kind will be recognised as quite legitimate. 

When we turn to that portion of Mr. Riches’ 
address in which he deals with goods traffic, we find 
ample confirmation of the views which we have 
always supported. The big wagon can only have a 
very limited field of usefulness in this country. 
Indeed, the general indication is that, for a quite 
important class of goods traffic, the existing wagon, 
instead of being too small, is much too large. 
“ Although,” we read, “a large percentage of the 
goods wagons of the railway companies are built to 
carry 8 and 10 tons, the average weight carried by 
these vehicles rarely exceeds two tons, and there- 
fore, if it were possible to put the load of a train 
into the wagons capable of carrying the weight, the 
load to be hauled could be’ reduced by at least 
50 per cent. through the saving in tare weight. 
This is a matter that, in the interests of the country 
at large, should surely have better attention.” 
Unfortunately, the legitimate demands of trade for 
quick despatch render it impossible to do much in 
the way of better loading. If this is really the case 
—we do not doubt that it is in very large degree— 
then the remedy lies in working in the opposite 
direction. If the load cannot be increased, then 
reduce the weight of the wagons. It may be said 
that this is impossible, but it is at least certain that 
the tare of some wagons is 44 tons, while that of 
other wagons is 64 tons. Obviously it will pay 
best to use the light wagon for a two-ton load. 
The principle of suiting the wagon to the load 
because the load cannot be suited to the wagon 
deserves, we think, more than passing consideration. 

Steam motor coaches have no doubt come to stay. 
They, at all events, show that railway directors are 
willing to seek out and adopt economies ; but Mr. 
Riches has a word of warning to say concerning 
thom. It seems that no dimensions can be kept 
down on railways; there is a fatal tendency to 
favour size. The motor coach has a limited and 
very useful sphere; bu. the traffic manager cannot 
rest content. ‘I say that for sparsely populated 
districts, and, indeed, for close traffic in short dis- 
tances, I look upon these self-contained cars as 
eminently successful; but when they are used to 
take trailer cars, and are, in fact, converted into 
mixed trains, then I think their advantages very 
soon disappear.” The solution of the difficulty 
which he recommends is the method adopted-on the 
London and South-Western, London and Brighton, 
and some other lines, including the Taff Vale, of. so 
fitting carriages that they can be attached to an 
ordinary tank locomotive, which can be driven from 
the end of the train, which is then pushed, or from 
the footplate when the engine is pulling. On the 
Great Northern of Ireland and the North-Eastern 
this system has been carried so far that the loco- 
motive has one coach in front and another behind 
it. On the first-named line. a small tank engine, 
weighing 311 tons, is used; on the last a tender 
engine weighing 46 tons. This seems to be getting 
away from the motor coach, but it represents a 
fairly economical method of conducting passenger 
traffic. 


Meap Pressures and Steam Economy. 


From the first varidtis® ods of using steam 
economically have been suggestéd and discussed, 
and from that discussion certain opinions havé been 
evolved which have been taken as representing facts 
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—at all events, for the time being. Thus, it has 
been held that the ratio of expansion is the measure 
of economy, for an engine expanding steam tenfold 
must use less steam per horse-power per hour than 
an engine expanding it fivefold. This did not come 
quite true in practice. Another opinion maintained 
that jacketing secured economy under almost all 
conditions ; while yet another asserted that in high 
piston speed salvation was to be found. All these 
views had, and have, a substratum of truth; but not 
one of them represents all the truth. The reason is 
that no investigation can cover the whole ground ; 
while theory, even if based on a number of facts, 
is never of general application, qualifying conditions 
always turning up. he a consequence, inquiry goes 
on, and results are obtained, and the literature of 
the. steam engine is enlarged, and no one appears to 
be either the better or the worse for the expenditure 
of much thought and labour. 

Now, it has occurred to Mr. R. Royds, M.Sc., 
that it would be worth while to examine the results 
of a number of investigations carried out by various 
people, and endeavour to arrive at some indisputable, 
generally realisable, facts. He rejects ratios of 
expansion as a standard ; jackets and superheating 
come in incidentally only. His work has consisted 
in tracing the relations which mean pressures, 
referred in the case of compound or triple-expansion 
to the low-pressure cylinder, bear to the consump- 
tion of steam. He has arrived at some remarkable 
conclusions which were made the subject of a 
paper recently taken as read before the Institution 
of Engineers and Shipbuilders in Scotland on “ The 
Most Economical Mean Effective Pressures for 
Steam Engines.” The mean or average pressure 
in a cylinder may, of course, remain the same, no 
matter what the ratio of expansion, provided the 
initial pressure bears the necessary relation to that 
ratio. To put this in another way, if we reduce the 
ratio of expansion with the pressure we can main- 
tain the same average. The examination of a 
great many experiments made by Willans, Donkin, 
Mellanby, Longridge, Ripper, Delaford, and several 
others, he has embodied in sets of curves. The 
general results of his inquiry he has condensed 
into a series of eight conclusions, the most note- 
worthy of which is that variation in the mean 
pressure, through rather wide limits, has little or 
no effect on the economical efficiency of the steam 
engine. Thus triple-expansion engines, with 165 lb. 
saturated steam, do best with about 45 lb. mean pres- 
sure. But those working below that pressure also 
appear to do best with the same average. For 
jacketed engines the best pressure will be slightly 
under 45 lb. For quadruple engines, and 200 lb., 
the best average pressure will lie between 45 lb. and 
50 lb. The more economical an engine can be 
made the lower is likely to be the mean pressure, 
though not to any great extent. The use of highly 
superheated steam lowers the average pressure a 
little. It must not be forgotten that the lower the 
average pressure the larger must the engine be for 
a stated power, and, therefore, the more expensive. 

We do not see how it is possible to get away 
from these conclusions ; unless, indeed, we are fool- 
hardy enough to reject the investigations on which 
they are based as untrustworthy. Indeed, practice 
goes along way to confirm their accuracy. It must 
be understood that Mr. Royds takes the consumption 
of steam in pounds per horse-power as his standard, 
and that he compares each engine with itself 
directly and with other engines indirectly. At the 
first glance it does not appear that any fixed rela- 
tion should exist between mean pressure and the 
quantity of steam required to give a horse-power ; 
and careful investigation does nothing to clear the 
point up. Use what pressures and ratios of expan- 
sions we please, the result comes out about the 
same. Mr. Royds arrives at the conclusion that 
there is a straight line law connecting the best 
mean effective pressure and the steam pressure, 
which law can be expressed by the formula 
Pz = a (P + b), where Pz is the best mean 
effective pressure, and a and 0 are constants, de- 
pending on the conditions under which the engine 
is working ; but it must be remembered that there 
is a considerable range of mean pressures, with 
little or no effect on economical efficiency. 

The direct deduction to be drawn from all this is 
that the range of expansion has but little effect on 
the economy of an engine. In other words, 
moderate ranges are very nearly as good as extreme 
ranges. In many cases expansion is pushed so far 
that the mean pressure is small; the results are 
usually disappointing. The most anomalous fact is, 
perhaps, that there is not much reduction in the 
mean pressure, although there is some, secured by 
superheating. If we push inquiry a little further, 
we find that a given steam engine whose most 
economical pressure is, say, 45lb. on the square 
inch, with a given moderate ratio of expansion, will 
not be improved by augmenting the ratio of expan- 





sion until the pressure falls; nor will it be injured 
by reducing the ratio until the pressure rises. In 
fact, the steam engine is not in practice, although 
it is in theory, economically sensitive to changes in 
pressure or ratios of expansion. Of course, this 
steadfastness is, in the main, due to the circum- 
stance that initial cylinder condensation, other 
things being equal, increases in amount as the ratio 
of expansion augments. The gain due to expansion 
is neutralised by condensation. In marine work it 
has long been known that nothing is gained b 
pushing expansion beyond that point at whic 
the terminal pressure in the low-pressure cylinder 
is about 8 lb. absolute. For an initial pressure 
of 2001b., this gives nominally twenty-five ex- 
pansions. In practice, however, the ratio is very 
much less, because steam is required to make up 
for losses. A statement of the average mean pres- 
sures in the best marine work would be very interest- 
ing. Many of the investigations examined by Mr. 
Royds were carried out with very small engines, 
and perhaps there is an element of uncertainty in- 
troduced. But it is a suggestive fact that, so far 
as can be seen, the mere size of the engine or the 
number of revolutions per minute have had little or 
no effect in determining the mean pressure which 
gives most efficiency. As the facts stand, then, we 
find that whether the pressure is 200]b. or 75lb., 
the result is about the same, a difference of 125 lb. 
in the initial pressure leaving the best mean pressure 
the same within about 10lb. The most important 
conclusion that can be drawn is that little is to 
be gained in the way of economy by augmenting 
initial pressures, or ratios of expansion, or improv- 
ing jackets. There is only one way in which further 
economy can be sought with success, and that lies 
in superheating. Probably the time is not distant 
when no steam engine making any claim to economy 
will use saturated steam. Happily for inventors, 
there is still room for improvement in the produc- 
tion and use of superheated steam. The steam gas 
engine should be ¢he steam engine of the future, at all 
events for large powers. 


Motor Car Rating. 


THE question of motor car rating has lately been 
considered by the Royal Automobile Club, and as 
our readers are aware, it has been decided to adopt 
the rule that the nominal brake horse-power shall 
be reckoned as 0-40 D® per cylinder, where D is the 
diameter measured in inches. The committee that 
decided on this had the advantage of the valuable 
assistance of Mr. Dugald Clerk; but the formula 
represents the limit of simplicity which is achieved 
when a number of factors other than cylinder 
diameter are neglected, or held to be of relatively 
slight importance. Last Wednesday night Pro- 
fessor Callendar read a paper before the youthful 
Institution of Automobile Engineers upon “The 
Effect of Size on the Thermal Efficiency of 
Motors,” and he took opportunity to discuss at 
length the effect of dimensions upon the horse- 
power of motor car engines. Those who, at a 
recent meeting of the Institution of Civil Engineers, 
heard Professor Callendar speak on a paper dealing 
with an allied topic were able to realise how much 
attention he had given to these matters, and in the 
present instance ample evidence is afforded of the 
very considerable insight he has brought to bear on 
the various problems presented. 

Professor Callendar proceeded in two ways; he 
explained that any simple rule must of necessity 
have a physical foundation, and then, after giving a 
simple theory of the matter, he took the case of 
actual tests in engines of different sizes, and showed 
how it was possible to invent empirically a rule 
which would put them all on the same footing. 
The four engines he selected for this purpose were 
the three tested recently by a Committee of the 
Institution of Civil Engineers, and one, a very 
small one, tested by himself. He found from an 
analysis of these results that the efficiency rating 
brake horse-power should be written down as pro- 
portional not to D* but to D (D—1), where the 
diameter is in inches, or to D (D--25°4) when D 
is in millimetres. The Royal Automobile Club 
formula would only give the brake horse-power as 
zero when the diameter of the cylinder was zero, 
whereas it is fairly obvious that the motor would 
cease to give any appreciable output some time 
before the diameter had receded to anything like 
that extent. Professor Callendar calls this formula 
the “P C” formula, meaning the “ Petrol Con- 
sumption” formula, although the letters stand 
equally conveniently for the Professor himself. His 
formula makes the horse-power vanish when the 
cylinder diameter becomes exactly lin., and this, 


although a little startling at first sight, appears to | i 


be a conclusion easily capable of defence. The 
lecturer actually put the position in these words :-— 
“ An obvious objection to the P C type of formula 





is that the brake horse-power of an engine of |in 
bore and stroke would be zero. According to the 
Automobile Club — it should be two-fifths of 
horse-power. It would, no doubt, be possible to 
get such an engine to run if very delicately made 
but the effect of ignition lag would be serious at 
the normal speed of 6000 revolutions per minute 
and I doubt whether it could be made to give as 
much as one-tenth horse-power on the brake.” 
Professor Callendar’s formula as suggested for 
use when the cylinder diameter is measured jn 


D 
inches is a (D — 1), as contrasted with the A.C, 


rule of 0:40 D*. It happens that the two rules 
give nearly the same answers when used for the 
diameters of cylinders customary in motor car 
work. Thus, for cylinder diameters of 2in., 3in,, 
d4in., 5in., and 6in. the P.C. rule gives horse-powergs 
of 1:0, 3-0, 6:0, 10-0, and 15:0 against 1:6, 3-6, 
6:4, 10-0, and 14:4 horse-power respectively, as 
calculated by the A.C. rule. Taking further factors 
into account, such as length of stroke, compression, 
and piston speed, it is easy still further to elaborate 
the formula ; but since the ratio of stroke to boro is 
usually a simple one, and as the other two factors 
do not differ very widely, not a very great deal of 
difference is caused by their inclusion, although the 
formule so obtained differ somewhat in appearance, 
It is a question for decision how far it is advisable 
to depart from the simplest type of rule that can 
be devised. The disadvantages attaching to the 
A.C. rule are that since it is equivalent to assuming 
a normal piston speed of 1000ft. per minute, and a 
mean effective pressure of 67°2 lb. per square inch 
per explosion, it rg happen that its use in motor 
competitions would lead to undesirable Cepartures 
from good design, since considerable advantages 
may be obtained by varying factors of which no 
account is taken in the formula. These are the 
difficulties as put forward by Professor Callendar, 
and we agree with him that they are disadvantages. 
We would even say that if it should be found that 
the adoption of the present A.C. rule leads to the 
production of “monstrosities” in design, it 
should forthwith be amended, even if it gains in 
complexity in the process. It will be semem- 
bered that the fuel allowance in the forth- 
coming Tourist Trophy Race organised by the Royal 
Automobile Club is one gallon for each 25 miles, 
which will mean that the fuel economy of the com- 
peting cars will have to be very carefully nursed, 
and there is a temptation for builders to increase 
comparisons beyond the point corresponding to the 
greatest degree of comfort of riding and flexibility 
of engine. This they can easily do, as the thermal 
efficiency of internal combustion engines is pro- 
portioned to the thermal efficiency as calculated on 
the air standard, usually being about 60 per cent. 
of it, and it is well known that the efficiency can be 
greatly improved by an increase in the compression 
ratio. The antidote to this suggested by Prof. 
Callender is to multiply the formula by the expres- 
sion for the air standard efficiency, and so get an 
expression which prevents engines built with un- 
usually heavy compressions deriving any unfair 
benefit therefrom. A further rating suggested by 
the lecturer was what was called an “ A.C. rating” 
—meaning hill-climbing rating. In this formula 
allowance is made for the effect of differences in the 
ratio of lengths of stroke to cylinder diameter. In 
appearance it is slightly more complicated than the 
others, and if in addition it receives the “ com- 
pression” correction above referred to, it becomes 
very decidedly more complicated than the simple 
A.C, rating. 

The A.C. rating has beea made the subject of a 
good deal of criticism lately. Prof. Callendar’s 
paper was preceded by one by Mr. Lanchester, 
which gave several reasons why the A.C. 
formula was unsatisfactory; but it may be doubted 
whether any better substitute was then found. If 
change is to be made, it will probably be on the 
lines suggested by Prof. Callendar, as the basis of 
his reasoning is purely experimental, and the results 
are easily expressible in a convenient form. Both 
the Institution of Automobile Engineers and Prof. 
Callendar are to be congratulated on the result of 
Wednesday night’s meeting; unfortunately there 
was then little time for discussion, but we antici- 
pate an animated meeting when the discussion is 
resumed. A paper of this kind must needs call 
forth a good deal of criticism, but it is hardly to be 
anticipated that it will be of such a nature as to 
disturb the equanimity of so careful a worker as the 
author. The A.C, rating is on its trial at present, 
and it will be necessary to watch carefully its 
effect, although we hardly anticipate that motor 
manufacturers will be likely to interfere with exist- 
ing designs in order to take advantage of a formula 
only temporarily adopted, and one which may at 
any time be altered should it be shown desirable 
to do so. Prof. Callendar’s paper touches on ‘a 
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good many other points than engine rating, and the 
manner of their elucidation will in many cases 
repay careful study. For them we must refer our 
readers to the actual paper. 


The German Steel Syndicate. 


Tux prolongation of the German Steel Syndicate 
for a period of five years is now an accomplished fact. 
The renewal represents a fulfilment of the pre- 
diction which was made in this journal on Decem- 
ber 28th, 1906, when discussing the question of the 
syndicate control of the prices of steel. On that 
occasion we ventured to say that, ‘ Having regard 
to the benefits conferred by the syndicate on 
German industry down to the present time, it is 
highly probable that the organisation will be 
renewed, although it inay be deferred until the last 
moment.” By @ mere coincidence, the new 
agreement was only concluded at Diisseldorf one 
hour before the time fixed for the og Orage of the 
old convention on April 30th. The fresh arrange- 
ment is not only a matter of considerable interest 
from an international point of view, but the actual 
completion of the agreement has been received with 
feelings of relief in various quarters outside the 
Fatherland. Indeed, the tension in the inland iron 
and stoel market in Germany has been severe in 
the past two months, owing to the uncertainty 
regarding the fate of the syndicate after negotia- 
tions extending over many months, whilst the 
prospect of a collapse of the combination has not 
beer. looked at favourably, either in Great Britain, 
Belgium, or France. The explanation lies in the 
fact that the break up of the syndicate would have 
brought about ruinous competition in international 
markets, and a fall in prices, and would probably 
have given to the prevailing period of prosperity 
the blow which some people believe was only 
needed in order to cause a serious reaction. 
Although British producers would have been 
involved in the struggle, there is no doubt they are 
glad to find there is no near prospect of uncon- 
trollable rivalry or of the condition of the market 
being seriously disturbed, as would have happened 
in the event of the Steel Syndicate not having been 
renewed. The announcement of the prolonged life 
of the combination has been well received, and the 
belief exists that the restoration of confidence will 
now dissipate the reserve which has been manifested 
during the past two or three months. It is worth 
observing that the Steel Syndicate starts on the second 
period of its existence on a materially different 
basis from that upon which it was founded three 
years ago. In 1904 the combination made a 
beginning with twenty-eight constituent works 
having a controllable production of nearly 8,000,000 
tons of steel per annum. But now, at the beginning 
of May, the rearrangement of the allotments in the 
classes of products and the adhesion of an important 
works hitherto outside the organisation have brought 
about a further advance, and the syndicate under 
the new agreement starts with an output of over 
12,000,000 tons of steel under control, represented 
by thirty-seven works, but exclusive of those which 
merely produce open-hearth steel. 


London Electricity. 


Tue fate of the London County Electric Supply 
Bill was practically settled on Tuesday last, and 
only the most rabid municipalists will regret that 
the expenditure out of the rates of some twenty 
millions odd has been averted. The proposal made 
by the Parliamentary Committee has every appear- 
ance of being sound and sensible. The intention is 
to go on with the second reading of the Bill, but 
only with a view to its ultimate modification to 
such a form that, whilst private enterprise will be 
allowed to generate and manage the supply of elec- 
tricity within the area covered by the Bill, the 
Council will retain the ultimate control. Natur- 
ally, the Progressive party consider that this 
18 putting the whole thing into the hands of the 
hated monopolists. 1t is, of course, nothing of the 
kind. Private capital will, very properly, be allowed 
to risk itself on a speculative venture, and it will, 
ol course, expect a reasonable return; but, as Mr. 
Peel pointed out, there is no intention to hand the 
supply of electricity in bulk over to companies or 
trusts, except upon agreements which would con- 
tain the strongest conditions for the protection of 
the public and the consumers. That isas it should 
be. If more than one company is to be allowed to 
supply power then it is a desirable thing that there 
should be one central body to harmonise the work 
of the others, and the Council is exercising its most 
legitimate and highest powers when it thus directs 
private enterprise for the welfare of the community. 
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Contributions a Il’ Etude des Argiles et dé la Ceramique. 
4to. Pp. 626. Paris: La Societé d’Encouragement. 
1906. 

Tuis is a collection of memoirs by fifteen different 

authors on subjects connected with clays and their appli- 

cation to pottery purposes—many of them of recent 
date, while others have appeared previously in the 

“ Transactions ” of the Society. Among the former may 

be specially noted a long geological memoir on the clay 

deposits of France by M. Faville, which contains a very 
large amount of information upon a subject which has 
hitherto been little known, namely, the sedimentary 
clays used in pottery, fire-brick and crucible making in 
France, which, although occurring in numerous localities, 
are in the main grouped in three series about equidistant 
from the central granitic plateau, namely, a northern 
group in the basin having Paris for a centre, which were 
mostly of tertiary age; a western or south-western group 
in the cretaceous region of the Dordogne, consisting largely 
of felspathic sands, which are washed to produce china, 
clay for the Limoges porcelain works, and a south-eastern 
group in the region of the Maritime A)ps, where the clays, 
dating as far back as the period of the Bath oolite, are 
extensively worked by actual mining for the fire-proof 
procelain and similar work with which the name of 

Vallauris is associated. We do not, however, find any 

notice of clay mines analogous:to those of the coalfields 

of this country, nor of actual china-clay workings 
in the granitic regions like those of Cornwall and Devon. 

Probably the latter may not fall within the definition 

assigned to clay by the author. Also it is not quite easy 

to understand why an eruptive origin is assigned to the 
felspathic sands, which appear to be merely irregular sedi- 
mentary deposits filling pockets and other depressions in 
the cretaceous limestones. The interest of this memoir 
is largely enhanced by a companion work on the compo- 
sition, fusibility, and other properties of the different clays 
studied by M. Laville, which has been very thoroughly done 

by M. Lavezard in a memoir embodying the results of a 

long analytical investigation made in the laboratory of 

the National Porcelain Works at Sévres, which will be 
of standard value for those interested in the chemical 
analysis of clays. 

The general conclusion is that two classes of clays can be 
well made out, of which the first, made up of kaolin 
alone or in mixture -with quartz, mica, and a little titanic 
acid, and distinguished by their high melting points, are 
essentially the result of the waste of granites and similar 
rocks, while the second, resulting from the destruction of 
rocks containing magnesian and lime silicates, show a 
greater range of constituents, including iron, magnesia, 
lime, manganese, and titanic acid. 

The same subject is more systematically treated in the 
succeeding memoir by M. G. Vogt, of Sévres, on the com- 
position of clays. M. Vogt has found that white potash 
mica which, according to previously current experience, is 
unafiected by boiling sulphuric acid, may be completely 
decomposed by such treatment, supposing the mineral to 
by sufficiently finely divided; and when so divided the 
excessively minute mica scales show a decided plasticity 
when tempered with water in the same way as kaolin or 
china-clay proper. It therefore appears that the alkalies 
found by analysis in ordinary china-clay are not derived 
from the kaolin base, but from included mica scales 
which are absent, or are only present in very reduced 
quantity in the most refractory fire-clays, their only 
foreign constituent being quartz and highly aluminous 
minerals, such as allophane. Clays for stoneware, on 
the other hand, owe their vitrescible properties to the 
comparative abundance of mica apart from the greater 
fusibility due to oxide of iron and lime. 

In all cases plasticity is determined by the size of the 
particles of the constituent minerals, it being most marked 
when the lamellar elements kaolin and mica are extremely 
small in size. 

The next memoir, by Prof. H. Lechatelier, on the 
action of heat on quartz, describes the experimental work 
done in the determination of a peculiar property noticed 
about ten years ago by the author in studying the 
question of the rate of expansion by heat of porcelain, viz., 
that the forms of crystalline silica, including both 
quartz and calcedony of density (2°59—2°65) and 
tridymite of sp. gr. 2°3, when heated gradually expand 
regularly until a temperature of 570 deg. to 590 deg. Cent. 
is reached, when there is a sudden increase, in the case of 
quartz, from 06 per cent. to 09 per cent. linear, 
when it becomes stationary or diminishes slightly up to 
about 1000 deg. Cent. On cooling the same change takes 
place in the reverse direction when the critical tempera- 
ture is reached. The same thing is observed with cal- 
cedony and tridymite. With the fatter mineral, however, 
a sudden change is observed corresponding to an allo- 
tropic change at a lower temperature, 130 deg. Cent. to 
170 deg. Cent., above which point the change is gradual 
up to about 500 deg., when it decreases slightly. In 
vitrified amorphous silica, such as that got by melting 
quartz in the oxyhydrogen flame, the dilatation varies 
nearly regularly with the temperature, its absolute value 
being a ears 8 small; the average between 0 deg. and 
1000 deg. being only 0°07 mm. on 100mm., or 1 in 
1,430,000 per degree Centigrade, the lowest known value 
for any substance. At the highest attainable furnace 
temperatures, or about 1600 deg., all the varieties of 
silica are changed permanently into the amorphous form, 
aud by continued heating may be partially crystallised as 
tridymite. 

Another interesting paper by Mr. B. Zschokke deals 
with the somewhat obscure subject of the plasticity of 
clay and its cause, and although it cannot be said to give 
any very authoritative answer to the latter point, it 
reviews the work done by previous investigators, includ- 
ing that of Rejté in Hungary, whose views are to a 
great extent adopted, and gives details of experimental 
methods for determining the tenacity of clay mixtures, 








and other physical points which involve considerable 
difficulties and delicacies in manipulation. The final 
result arrived at is that the causes of plasticity in clays 
are intimately related to the size of the constituent 
particles and the mutual attraction between them and 
the tempering water, the absorptive power being partly 
due to the extreme tenuity of the clay particles, and 
partly to a chemical or physical affinity of the nature of 
hydration. The remainder, about two-thirds of the 
volume, is made up of special memoirs dealing with 
technical matters in pottery and porcelain, making which 
may be considered as lying beyond our special province, 
and, therefore, not suited for further notice here. To 
those specially interested in these subjects the volume 
may be heartily recommended as a perfect mine of infor- 
mation, and even the ordinary collector of ornamental 
china may find material in it to give a fresh interest to 
his pursuits. 





SHORT NOTICES. 


Transactions of the Association of Water Engineers. 
Vol. XI. 1906. By Perey Griffith, Secretary. London: 
King, Sell and Olding, Limited, 27, Chancery-lane, W.C.— 
The ‘‘ Transactions ’’ contain a catalogue of the books in the 
Institution’s library and a list of the Council and officers for 
1906-7. A full account is also given of the eleventh annual 
general meeting, which was held in Scarborough. The 
papers read on this occasion and the discussions are included. 
The meetings held in London during the winter months are 
reported. At these meetings papers were read by Dr. A. A. 
Kemna on ‘‘ The Use of Sulphate of Copper in Filtration; ’’ 
another by Mr. George Phelps on ‘‘ The Wind Engine for 
Pumping.’’ Mr. Herbert Hall described the laying of a 
submerged water main in the river Usk at Montrose, and 
Mr. Ralph Blakiston read a paper on ‘‘ Various Causes of 
Waste of Water and Methoés of Prevention.’’ 

The Technical Year-book, 1907. By Arthur C. Kelly, 
Assoc. M. Inst. C.E., and Charles Weekes. London: Percival 
Marshall and Co., 26 to 29, Poppins-court, Fleet-street, E.C. 
Cloth, price 5s. net; leather, price 6s. 6d. net.—The authors 
of ‘*The Technical Year-Book’’ have endeavoured, by 
abstracting articles which have appeared during the year in 
the technical Press, to give the reader a clear idea of the 
year’s actual advance in engineering. Such tables and data 
which appeared to the authors to possess permanent and 
general value were selected in preference to other articles. 
The book is divided into fifteen parts, dealing with all phases 
of engineering. In each case the source of information is 
clearly stated, so that anyone desirous of doing so can look 
up the complete article in its original source. The little 
pocket-book has much to commend it, and will no doubt be 
found by many to be most useful. 

Kerrawalla’s Textile and Engineering Directory and Year- 
book for 1907. Published by C. D. Kerrawalla, Kalachowki- 
road, Parel, Bombay. Free.—We have just received the 1907 
edition of Kerrawalla’s Textile and Engineering Directory, 
which now enters upon its second year of publication. It 
contains a revised list of cotton mills in India, cotton press- 
ing factories in India, jute mills, woollen mills and iron works 
in India. Also cotton and spinning and weaving mills in 
Japan and China. There are also many useful notes which 
will be appreciated by mill owners, managers, and engineers ; 
there is a diary for 1907, and plenty of space for notes. The 
cotton spinners of this country will find this directory of 
considerable value tc them, as also will all those who are 
interested in the textile industries of India. 

The Mercantile Year-book and Directory oy Exporters. By 
Walter Lindley Jones, F.R.G.S. London: Lindley Jones 
and Brothers, 21, St. Helen’s-place, Bishopsgate-street 
Within, E.C. Price 10s.—There are few alterations in this 
year’s edition of the Mercantile Year-book. It has, as usual, 
been carefully revised, and many additions have been made. 
The book is a directory of exporters in London, Manchester, 
Liverpool, Birmingham, Glasgow, Bristol, Leeds, Bradford, 
Nottingham, and many other English and continental towns. 
There is also given a guide to the shippers of London in 
alpnabetical order; » list of importers abroad, with their 
European representatives, and much other information for 
those: connected with the export trade. 

The Manufacture and Properties of Iron and Steel. By 
Harry Huse Campbell. Fourth edition. London: Hill 
Publishing Company. Price 5 dols.—The fourth edition of 
this well-known book has been carefully revised and much 
new matter added. It is divided into three sections. The 
first deals with the main principles of iron metallurgy, and 
the second with the metallurgy of iron and steel. The latter 
section is sub-divided into twenty chapters, each dealing with 
some special phase of the subject. In the third part the 
author discusses the iron industry of the leading nations. 
The appendix also contains much useful information for the 


metallurgist. The book is well printed and nicely illustrated 
throughout. 

Setting Out of Tube Railways. By G. M. Halden, Assoc. 
M.Inst.C.E. London: E. and F. N. Spon, 57, Haymarket. 


Price 10s. 6d. net.—This book is a reprint of a series of 
articles which recently appeared in THE EncsxerR. In 
these the author describes in detail the setting out of tube 
railways. The book is essentially practical, and all that the 
author requires of his reader is a knowledge of trigonometry, 
and that he is conversant with the use of a theodolite. The 
author has had considerable experience with this class of 
work, a fact which greatly enhances the value of the book. 
The book is well printed and nicely illustrated. 

Fowler’s Mechanical Engineers’ Pocket-book, 1907. By 
Wm. Fowler, M.Inst.C.E. Manchester: The Scientific 
Publishing Company. Price 1s.6d.net.—There do not appear 
to be many changes in this year’s edition of Fowler’s 
mechanical handbook. The section on turbines has been 
considerably enlarged, and in some places re-written. Altera- 
tions have also been made in the section dealing with gas and 
oil engines. For the very modest sum of ls. 6d., this 
pocket-book gives an enormous amount of information and 
useful tables. 





BOOKS RECEIVED. 

Gli Accoppiatori Automatice per veicoli ferroviari all’ Espcsi- 
zione di Milano-Torino-Roma. Societi Tipografico-Editrice ~ 
Nazionale, gia Roux e Viarengo. 1907. 

The Steam Engine and other Heat Motors. By W. H. P. 
Creighton, U.S.N. (Rtd.). London: Chapman and Hall, 
Limited. Price 21s. net. 
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TORPEDO BOAT DESTROYER AFRIDI. 


THE torpedo boat destroyer Afridi, which, together with her 
sister ship Ghurka, will constitute the fastest class of vessel 
in the British Navy, is illustrated above. The Afridi, which 
is an ocean-going torpedo boat destroyer, was launched last 
Wednesday from the Elswick shipyard of Sir W. G. Arm- 
strong, Whitworth and Co., Limited. Her length between 
perpendiculars is 250ft., and her breadth, moulded, 25ft. 
Her depth, moulded, is 15ft. 6in., and her mean draught 
7ft. lin. The ship will carry three 12-pounder quick-firing 
guns, two of which will be mounted on the forecastle deck, 
and one on the upper deck aft. She will also be fitted with 
two 18in. torpedo tubes, which will be mounted on the upper 
deck. 

The machinery will be supplied by the Parsons Marine 
Steam Turbine Company, Limited, of Wallsend-on-Tyne. 
It will consist of a set of compound turbines, which will 
drive three propeller shafts, each fitted with one propeller. 
The boilers will be of the Yarrow type, and will develop 
approximately 14,500 horse-power. It is interesting to note 
that the Admiralty have decided to use oil instead of coal in 
these ships. Both the Afridi and the Ghurka have been de- 
signed for a speed of 33 knots. 








A NEW MONO-RAILWAY. 





At the invitation of Mr. Louis Brennan, C.B., we recently | 


visited his house at Gillingham to witness some trials of a 
new type of mono-railway, on the design of which he has 
been engaged for some years. This railway has been built 
only on a small scale, the model being one-eighth of the size 
of a similar railway which the inventor is at present con- 
structing. Briefly stated, the model mono-railway may be 
said to consist of a circular section rail laid on wooden 
sleepers on the ground, or it may be laid on piles, as would 
be required on the slope of a steep hill, such as shown in the 
illustration. And in places the track consists only of a 
stout steel rope tightly stretched to represent the construc- 
tion of a bridge across a ravine. The car somewhat resembles 
in shape a large pontoon or barge. Part of the inside is 
arranged for passenger accommodation, and part for goods, 
The car is carried on two bogies, one at eachend. These 
bogies are so pivoted that they allowed the car to turn 
easily on curves, and also vertical movement. By this means 
it is claimed that the vehicle can run upon curves of even less 
radius than the length of the vehicle itself, or on crooked 
rails, or on rails laid on uneven ground, without any fear of 
derailment. 

The inventor, as is natural, is very sanguine as to the 
future of his railway; to use his own words:—‘‘ By its 
means vehicles of colossal dimensions, more like moving 
hotels or ships on shore than the usual form of railway 
carriage, will travel at velocities of probably from two to 
three times that attainable at present; at the same time 
there will be a complete absence of lateral oscillation in the 
carriages, and a great increase in the smoothness with which 
they will run every facility can be given for the 
enjoyment of life while travelling, as the carriage may be 
fitted up with all the comforts of a first-class hotel, and 
separate rooms provided for every purpose, such’ as, king, 
dining, reading, writing, &c., even promenade and “mnie 








rooms, will probably be provided to relieve the tedium of rail- 
way travelling.’’ Whatever we may think for or against this 
system for railway work in general, we cannot but admire the 
manner in which the inventor has applied gyrostatic prin- 
ciples to it. 

Returning for a moment to the construction of thecar. We 
have already stated that it is carried on four wheels. Each pair 
of these wheels is coupled, and one in each set is driven direct 
through gearing from electric motors carried on the bogies. 
The power for propulsion is derived from a number of small 
secondary cells placed inside thecar. But by far the most in- 
teresting part of the carriage is the means adopted for main- 
taining equilibrium, for it must be at once apparent that the 
centre of gravity of the car is much higher than the centre 
of buoyancy, and consequently it is an unstable body. To 
overcome this Mr. Brennan has introduced two gyroscopes 








recognised phenomenon of the gyroscope, and need not be 
entered into here. Thegyroscopes were motor-driven, and ran 
at a speed of from 7000 t> 8000 revolutions. This mechanism 
occupies little space, and it was stated that in larger cars it 
will only be about 5 per cent. the total weight of the vehicle, 

The model was built essentially to illustrate the 
value of the invention for military use, and was there- 
fore designed with a low spsed—about seven miles per 
hour—but with good hill-climbing capabilities. The trials, 
which lasted f r some time, were successfully carried through, 
The car was loaded with weights representing 20 tons, and, 
in order to prove its stability, a weight corresponding to that 
of fifteen men was thrown suddenly on to the side of the car, 
and as we have already stated, the side of the car on which 
the weight was thrown gradually rose to restore the position 
of equilibrium. To show how well the car could turn, an 





THE BRENNAN 


mounted on bearings which run in a partial vacuum. These 


gyroscopes work in a vertical plane and run in opposite | 


directions ; they are connected together by suitable gear- 
ing so that their peripheral velocities are equal. This 
arrangement overcomes the difficulty which would be 
experienced in turning were they not so constructed. Special 
means are provided for advancing the precession of the gyro- 
scopes, and thereby causing them more qucikly to 
return to the horizontal plane. It was very interesting to 
notice how the car, when going round a curve, leaned 
inwards, returning to the vertical position directly it passed 
on to the straight rail again. It was also interesting to 


notice how when a heavy weight was thrown on to the side | 


MONO-RAIL SYSTEM 


ordinary steel rope, about gin. in diameter, was laid on the 
lawn, and round the many turns specially arranged for the 
purpose the little car wended its way very gracefully. It 
appeared to experience no difficulty in climbing gradients of 
1 in 5, and on one occasion the bank was said to be 1 in 24: 
however, this was shot, and the car had a ‘‘rush’’ at it. 
But, loaded as it was, the climb up 1 in 5 was an excellent 
performance for so small a car. At the conclusion of the 
trials one gentleman, weighing nearly 10 stone, was given 4 
ride round the miniature track, and he finally crossed the 
wire bridge, which had a somewhat considerable span. That 
sosmall a car could take the weight it didand run so well shows 
that, whatever be the future of this type of mono-rail, there 


of the car the latter rose, instead of dipping, as one would at | can be no question as to its success on the small line we had 


first expect it to do. 


The explanation of this is simple, a | the pleasure of inspecting. 
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Mr, Brennan is at present engaged upon the construction 
of a full-sized vehicle, 12ft, in length, similar, we believe, to 
the model just described. It will, however, be driven by a 
petrol engine of 100 horse-power direct coupled to a motor. 
The gyroscopes will be 2ft. 9in. diameter, and will have a 
speed of from 2000 to 3000 revolutions per minute. The road 
wheels will be power driven, and change gears provided to 
facilitate hill climbing. It will also be possible to free-whcel 
down hill. peace sa of being operated by pneumatic 
or manual power will be fitted to all the wheels. The in- 
ventor considers that one of the most valuable applications of 
his mono-rail will consist in its adaptation to vehicles of 
ordinary dimensions, which will serve as feeder lines to 
existing railways, and pioneer lines in new countries, such as 
the Colonies. By this means, he states, it will be possible to 
construct lines at a minimum cost, and give settlers a means 
of getting their produce to market with great speed and 

onomy. 
Our illustration shows the railway constructed on the side 
ofa hill—a construction which Mr. Brennan states is fre- 
quently required in India, where notching in the side of a 
hill would cause many tons of material to fall from higher up 
the hill-side. It is also claimed that this construction in no 
way interferes with the natural drainage of the land. 











VENTILATING A GERMAN TUNNEL. 


Tur Kaiser Wilhelm Tunnel is the longest tunnel in 
Germany. It has a double line, and is 4:2 kiloms. long, 
with a transverse section of 48 square metres. It is situated 
between the stations of Cochem on the Moselle and Eller, 
and its direction is from south-west to north-east. The 
southern portal is at a level 13°98 m.—say, 45ft.—higher than 
the northern entrance, and the gradient in the tunnel is, in 
part, 1 in 200, and in part 1 in 300. When it was first 
opened some seventy trains went through it in the course of 
the twenty-four hours, but this increased, and in the year 
1905 the number averaged 120 trains a day. This increase 
in the traffic rendered the original ventilating arrangements 
entirely inadequate—so much so that it became impossible to 
carry out the smallest repair work in the interior of 
the tunnel without grave risk of the workmen being 
asphyxiated. It was therefore decided to lay down another 
ventilating plant, and the work was entrusted to the 
Aktiengesellschaft R. W. Dinnendahl, of Kunstwerkerhiitte- 
Steele. 

The plant which has been erected differs from that of the 
St. Gothard Tunnel in that it is provided with an adjustable 
discharge tuyére or nozzle, if such a term may be correctly 
applied to an orifice of such size—see Fig.1. The advantages 
claimed by the constructors as accruing from an adjustable dis- 
charge are as follows:—First of all, it is possible to obtain by 
trials, which are easily carried out, the most efficient cross 
section of orifice and the best angle of discharge having regard 
to the axis of the tunnel, This is of great importance from 
the point of view of the efficiency of the plant, as will be seen 
from some figures given later on. Moreover, just the exact 
amount of air required can be blown through, and fuel need 
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Fig. 1—-ADJUSTABLE AIR DISCHARGE 


not be burnt in order to send through more air than is 
actually required, and, lastly, irregularities in the flow of the 
air through the ducts can be adjusted. 

The flow of the ventilating air is from Cochem towards 
Eller. This direction was chosen as the mcst advantageous, 
as on the northern side the entrance to the tunnel is only 
just outside the town of Cochem, while the southern portal 
is right in the country, where the discharge of smoke and 
gases would be less objectionable. 

In order to ensure regular and uninterrupted working, it 
was considered necessary to lay down two entirely inde- 
pendent plants, each driven by a separate engine, so that if 
any repairs became necessary to one of the engines or fans, 
the other might still be available. The double plant has been 
erected quite close to the entrance of the tunnel and at the 
foot of a steep cliff. So as to save expense, the rock work was 
kept as light as possible, and arrangements were so made 
that it was not necessary to use very deep foundations for 
the fans and their engines. The air chamber is built 
immediately behind the tunnel portal, The air is driven 
from the fans into this chamber through short ducts, which, 
as is the case in the St. Gothard plant, enter this chamber 
in a direction perpendicular to the axis of the tunnel. On 
page 476 we give two views showing the work in course 
of erection, and when the fans were being tested. 
The discharge duct of one of the fans is shorter 
than that of the other, and is constructed underneath 
it, The Jower parts of the fan casings are made of stone 
masonry, the interior surfaces of which have been made as 
smooth as possible by means of a serving of cement. The 
upper portions are, as will be observed, made of sheet iron, 
and are removable, so as to enable any repairs that may 
become necessary to be carried out. Both ends of the fan 
shafts are carried on plummer blocks, and all the bearings 
are easily accessible. The fans draw in the air from both 
sides, and the discharge ducts are constructed of masonry, 
the tops being made of concrete armoured with railway rails. 
The exterior walls of the air chamber were also made of 
masonry, with a roof of concrete armoured with I irons, the 
outside being served with melted asphalt, As in the St. 
Gothard plant, the interior walls, the ceiling, and the floor 


have been covered with sheet iron. The sheets used for this 
purpose have a thickness of 6°5 mm. The walls are 
strengthened with T and angle irons. The reinforcement 
of the ducts is buried in the material, and the inside surfaces 
made as smooth as possible so that the resistance offered to 
the passage of the air might be reduced toa minimum. All 
the sides of the air ducts are connected to the air chamber 
by means of hinges. In order that the passage of the air 
into the tunnel from the smallest octagonal section of the 
annular discharge—which should be as near as possible to 
the periphery of the opening—should take place with the 
minimum amount of eddying, which would cause a loss of 
efficiency, a screen is placed close to the discharge opening. 
This screen is made of sheet iron 6°5 mm. thick, and 
strengthened with ribs. 

As it might be expected that rain and snow would pene- 
trate into the air chamber through the fans and air ducts, it 
was thought necessary to provide means of getting rid of the 
water so as to avoid rusting of the iron. This was brought 
about by cast iron drain pipes, which discharge into the 
drainage channels which bring the water, finding its way by 
percolation into the tunnel tothemouth. This water, which 
at certain seasons of the year comes out in considerable 
volume, is always sufficient to cool the gas engines which are 
used to drive the fans, as will be explained later. 

The testing of the plant was effected by means of old 
locomotives which were past service on the railway, their 
engines being coupled to the shafts of the fans, as may be 
seen in one of our engravings. The first trials were directed 
towards finding the best sections for the ducts and the most 
advantageous angle for the working of the nozzles. It was 
found that with an average angle of 29 deg. between the 
nozzles and the axis of the tunnel the opening of duct which 
gave the best result was 40cm. The trials also showed the 
great influence which the correct adjustment of the nozzles 
had on the efficiency of the plant. 

The following figures give some of the results arrived at :— 


No. of Brak Opening of Velocity of 
revolutions ee xp < passage of air at mouth 
of fan. ge aes. i nozzles. of tunnel. 

cm. m. 
Tee teers = ne 
ne Ee MOBO 2c cco cs BB ee ce ue ee 
BP ce see, oe as aa ee eee 
BOD cea | ts oe) SERB Se ie a? WE Fee b 151 
Te ae ere es | eee 
116 130-0 . 40 202 


We understand that the air of the tunnel since the new 
plant has been at work has not shown on analysis more than 
11 parts in 10,000. 

For driving the fans a gas-producer plant has been chosen, 
and some of the gas is used for producing electricity for the 
lighting of the Cochem Railway Station. Gas engines and 
producers were chosen both on account of their relative 
cheapness in working and because they emit no smoke. The 
gas producers can be fed with either anthracite coal or coke. 
For driving the fans two double-acting Kérting gas engines 
are used. They are provided with two systems of ignition. 








JUBILEE OF SCOTTISH INSTITUTION OF 


ENGINEERS AND SHIPBUILDERS. 

Tue Institution of Engineers and Shipbuilders in Scotland, 
which was founded on May Ist, 1857, celebrated its jubilee on 
Wednesday evening, the Ist inst., by holding a conversazione 
in 8t. Andrew’s Halls, Glasgow, over 900 guests being present. 
Mr. James Gilchrist, president of the Institution, along with 
Miss Gilchrist, received, while there were also present at the 
reception, Mr. John Ward, president-elect; Messrs. C. P. 
Hogg, W. Melville, D. M. Mathieson, &c., and the Secretary 
of the Institution, Mr. Edward H. Parker. The proceedings 
took the form of a promenade concert and dance, while at 
intervals during the evening a programme of vocal music and 
cinematograph views was submitted, the whole being much 
enjoyed. In the Berkeley Hall, adjoining, an exhibition of 
engineering, shipbuilding, and electrical models, drawings, 
photographs, &c., washeld. Many of the exhibits were most 
interesting, amongst which were a square and hexagonal hole 
drilling machine, calculating machines, and the patented 
speed indicator with which the name of Professor Biles is 
associated. About mid-day on Friday, 3rd inst., the memorial 
stone of new halls and offices which are being erected for the 
Iustitution was laid by the Duke of Argyll in the presence 
of a large gathering of members and the general public. 
The new buildings are situated at the corner of Elmbank- 
street and Elmbank-crescent, nearly opposite the Glasgow 
High School. Architecturally the new building, which 
is from the designs of Mr. B. Wilson, A.R.I.B.4., 
Glasgow, will be a fine example of the latter English Renais- 
sance. It will be arranged internally on three floors 
and a basement, with iecture halls, ante-rooms, council and 
committee rooms, library, reading and secretarial rooms, all 
on a scale adequate to the demands of the Institution, which 
has now a membership of about 1600. The accommodation 
will also partake somewhat of the nature of a club, where 
members may meet and confer in a social as well as a 
business and professional way. The lecture hall on the upper 
floor will be 72ft. by 40ft., amd will seat an audience of from 
450 to 500. A lesser lecture hall, 40ft. by 22ft., has been 
arranged on the ground floor. The library, reading-room, 
and offices will be on the street floor, while the basement will 
pe devoted to stores for books and documents, and to the 
heating and lighting plant. The cost of the buildings, with 
site, &c., will be between £25,000 and £30,000. Prior to the 
ceremony of stone-laying, Mr. Jas. Gilchrist, the president, 
gave a brief résumé of the history of the Institution. Fifty 
years ago, he said, it was started under favourable auspices, 
and its success had been steadily progressive all through 
these years. The membership at the opening was 127, and 
the place of meeting was the Andersonian University. Ten 
years later the numbers had risen to 376, and the members 
changed their meeting place to the Corporation Galleries, 
where they remained until 1880. In 1880 they removed to 
207, Bath-street, to premises which had been built conjointly 
by the Royal Philosophical Society and themselves. At 
that time their membership was 541. After the lapse of 
twenty-five years it rose to 1450, and they found it absolutely 
imperative to make some arrangements to meet the needs of 
their much enlarged body. The new buildings will be fitted 
up internally on a scale adequate to the demands and wortby 
of the Institution. At a luncheon in the Windsor Hotel, 
which followed the stone-laying, Mr. James Gilchrist pre- 
siding, Lord Provost Bilsland, in proposing ‘‘ The Institution 
of Engineers and Shipbuilders in Scotland,’’ said that 
Glasgow and the West of Scotland might well be proud of 








the engineering and shipbuilding industries, for they had 


been no inconsiderable factor in the development of the city 
and neighbourhood. The new premises, doubtless, would 
increase the opportunities for progress, not only in marine, 
but also in the other branches of engineering. The Chair- 
man, in replying, said that they were anxious to include 
young men training for all branches of engineering in their 
students’ section. Their Institution was essentially an edu- 
cational one, and they wanted to get kindred institutions to 
come into their midst. Mr. Gilchrist afterwards submitted 
‘‘The Health of the Duke of Argyll,’’ remarking that they 
felt it a great honour that he had consented to become an 
honorary member of the Institution. 








DOCKYARD NOTES. 


JAPAN is initiating a scrapheap policy for old ships, and 
the following are all to go between now and December, 
1908 :—Battleships: Chin Yen, Fuso. Cruisers: Metsu- 
shima, Hoshidate, Itsukushima, Akitsushima Naniwa, Taka- 
chiho, Chiyoda, Idzumi. Gunboats: Takao, Yaeyama, 
Tatsuta. 








Or the above the Fuso was built at Samuda’s on the 
Thames. The Chiyoda came from Clydebank, and was the 
first Japanese ship built in England for some time, as France 
then had the Japanese trade. The Chiyoda was built to re- 
place the Unebi, a French built cruiser, which capsized 
mysteriously. The Idzumi was once famous as the Es- 
meralda, and was built at Elswick, being the first of the 
famous ‘‘ Elswick eruisers."’ She was purchased by Japan 
during the war with China. The Tatsuta was also built at 
Elswick. A little before the late war she was re-engined and 
re-boilered in Japan. The Naniwa and Takachiho are also 
Elswick productions. 





Or the other ‘‘ condemned’ the Chin Yen was made in 
Germany, and was formerly the Chinese Chin Yuen, of Yalu 
fame. France built the Matsushima and Itsukushima. The 
other ships were constructed in Japan, chiefly with imported 
French material. 





Tue Alger and Isby, sisters of the Jean Bart, have been 
condemned in the French Navy as unseaworthy. They are 
very old cruisers. 





THE new 20,500-ton United States battleship has been 
named Delaware. 





Preparations for building a Dreadnought have com- 
menced in Russia at Galernii Island Dockyard. This ship 
will carry ten 12in., but be of over 22,000 tons displacement. 
It is estimated that she will cost well over two million 
pounds. 





Recent or impending big ship launches are as follows :— 
April 15th, Japanese battleship Aki, at Kure; April2Ist, 
Italian battleship Roma, at Spezzia; May 28th, French 
battleship Vérité, at Bordeaux. 





Tue German armoured cruiser ‘‘ F’’ is to be built at the 
Weser Yard, Bremen. She is of 19,200 tons displacement. 
Armament, twelve llin. Speed, 25 knots. Horse-power, 
50,000. Turbine machinery. 


Aut four ofthe Ersatz Sachsen class now appear to be in hand 
as follows :—E. Sachsen at Weser, Bremen; E. Baiern at 
Wilhelmshaven Dockyard; E. Baden at Krupp’s yard, Kiel; 
E. Wurtemburg at Schichau’s. 





Tue armoured cruiser ‘‘ E’’ is advancing rapidly at Kiel 
Dockyard, and it is expected that she will be launched during 
the autumn of this year. 





THE report that the Japanese battleships Aki and Satsuma 
have turbine machinery is incorrect. Both are fitted with 
reciprocating engines. The two new battleships in hand are, 
however, to have turbines. The report that one of these will 
be built in England is premature, because preparations for 
building both have been made in Japan. A sumof £2,500,000 
has, however, been allotted to replace ships lost in the late 
war, and it is not impossible that, Japanese yards being full, 
some of this money will find its way to this country. 





THE small Italian cruisers Agordat and Coalit have had 
their main masts taken out. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the annual general meeting of the Institution of Civil 
Engineers, held on Tuesday evening, the 30th April, the 
result of the ballot for the election of officers was declared as 
follows :—President: Sir William Matthews, K.C.M.G.; 
Vice-presidents: Mr. W. R. Galbraith, Sir E. Leader 
Williams, Mr. J. C. Inglis, and Mr. G. H. Hill; other 
members of Council: Mr. J. A. F. Aspinall (Liverpool), Mr. 
J. Benton, C.I.E. (India), Mr. B, H. Blyth (Edinburgh), 
Mr. C. A. Brereton, Mr. R. Elliott-Cooper, Colonel R. E. B. 
Crompton, C.B., Mr. J. Davis (Sydney, N.S.W.), Dr. G. F. 
Deacon, Dr. F. Elgar, Mr. M. Fitzmaurice, C.M.G., Mr. 
R. A. Hadfield (Sheffield), Dr. C. A. Harrison (Newcastle-on- 
Tyne), Mr. J. Hobson (Montreal, Canada), Mr. W. Hunter, 
Mr. G. R. Jebb (Birmingham), Mr. J. H. Johns (Johannes- 
burg, Transvaal), Sir Wm. Thomas Lewis, Bart. (Aberdare), 
Sir George T. Livesey, Mr. A. G. Lyster (Liverpool), Mr. A. 
Ross, Mr. J. H. Ryan (Dublin), Mr. A. Siemens, Mr. J. 
Strain (Glasgow), Professor W. C. Unwin, Mr. W. B. 
Worthington (Derby), and Mr. A. F. Yarrow. This Council 
will take office on the first Tuesday in November, 1907. 

We are also informed that the Council have made the 
following awards for papers read and discussed before the 
Institution during the past session :—A Telford gold medal 
to Mr. Dugald Clerk, a Watt gold medal to Mr. James 
Tayler Milton, a George Stephenson gold medal to Mr. 
‘George Andrew Hobson, Telford premiums to Messrs. 
Charles Frewen Jenkin, William Archer Porter Tait (Edin- 
burgh), Alexander Pelham Trotter, and Moses Kellow 
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LONDON COUNTY COUNCIL ELECTRIC SUPPLY. 


At the meeting of the London County Council on 
Tuesday last the following recommendation was made 
by the Parliamentary Committee, and on Thursday even- 
ing it was acted on, when the Bill was read a second time 
in the House of Commons :— 


We have given careful consideration to the question as to what 
action the Council should be advised to take with regard to the 
London County Council (Electric Supply) Bill, in which powers are 
sought to enable the Council to supply electrical energy in London 
and certain surrounding portions of Essex, Kent, hau, and 
Middlesex. 

At the outset we would direct the attention of the Council to 
the following extract from the report of the Select Committee on 
the Council’s, Bill of last session :—‘‘ The Committee consider that 
the provision of cheap electric power for London is so important 
and pressing that they do not view with favour the possibility of 
the question being indefinitely hung up; they, therefore, urge 
that the Council should be prepared to make a decision as to their 
action early enough to allow other Bills to be presented for next 
session.” 

We may also remind the Council that the Select Committee 
expressed the opinion that the Council should be made the central 
authority for the purpose of carrying out one large and inclusive 
scheme for the supply of electrical energy in bulk, and for power 
and motive purposes, not only throughout the Administrative 
County of London, but also in adjoining boroughs and districts. 
In arriving at this decision the Select Committee stated that they 
had in view the fact that the Council, as the central authority, 
might exercise its powers in more than one way, viz.:— 

“*(a) The County Council may undertake the whole work, pro- 
viding every authorised distributor and every private consumer 
with electricity in bulk at a maximum scale of prices, 

‘*(6) The County Council may retain for itself one part of the 
undertaking, while permitting a private enterprise to undertake 
another part. 

‘*(e) The County Council may lease for a substantial considera- 
tion the whole enterprise to a private enterprise, to resume 
possession of it when its initial stages are over.” 

The Select Committee were also of opinion that the report of 
the Council’s Finance Committee which had been placed before 
them rendered desirable a careful consideration of alternative 
schemes, 

The Finance Committee, in the report referred to, stated that 
they desired to impress upon the Council the fact that the enter- 
prise to which it was being asked to commit itself was, from its 
nature and from the possible developments of electrical science, of 
a somewhat uncertain character. 

The report of the Select Committee was fully considered by the 
Highways Committee, who, in November, 1906—pages 1057-61— 
recommended the Council to introduce into Parliament the present 
Bill to authorise a comprehensive seh for the supply of electri- 
eal energy in London and adjacent districts on the lines laid down 
in the Select Committee's report. The Finance Committee, in their 
report on the scheme—pages 1471-4—called attention to the 
financial difficulties attendant thereon, and expressed the opinion 
that these difficulties ‘‘ would, to a large extent, be obviated if the 
Council saw its way to adopt some sch of « ising the powers 
sought if and when conferred by Parliament by which the Council, 
while retaining general control, would be relieved of the responsi- 
bility of working the undertaking in whole or in part.” 

The main features in the Council’s Bill of the present session may 
be stated to be as follows :— 

(1) The total area of supply is 451 square miles, comprising 117 
square miles in London, and 334 square miles in the surrounding 
districts. 

(2) Power for the Council to supply electricity (i.) in bulk to 
authorised distributors, i.-., any local authority or company 
authorised to supply electrical energy ; (ii.) to railways, tramways, 
canals, ealeeneni hydraulic power works and docks; (iii.) to 
local authorities for public lighting ; (iv.) to its own undertakings 
and works ; and (v.) to any person for power purposes with the 
consent of the authorised distributor concerned, with a power for 
the Board of Trade to dispense with such consent under certain 
circumstances, 

(3) Compulsory powers for the acquisition of land at Barking 
and Erith for the purpose of sites for generating stations. 

(4) Power to enable the Council to acquire compulsorily the 
electrical undertakings of the metropolitan borough councils, 
except St. Marylebone and Woolwich. 

(5) The transfer to the Couccil of the powers of purchase 
possessed hy local authorities throughout the proposed area of 
supply in regard to companies’ electrical undertakings. 

(6) Power to enable the Council to acquire by agreement any 
electrical undertaking within the proposed area of supply. 

We would remind the Counvil that there are three Bills now 
before Parliament affecting the proposed area of supply, one of 
which—the Administrative County of London and District: Electric 
Power Bill—is almost entirely confined to a power to make 
agreements with the Gouncil; a second—the North Metropolitan 
Electric Power Supply Bill—would enable an existing power 
company supplying in and considerably beyond the proposed area, 
to enter into arrangements with the Council, and would also confer 
further powers to enable the company to supply in competition 
with the Council within a portion of the north-east part of the 
Council’s proposed area of supply; and the third—the Loadon 
Electric Supply Bill—to authorise a combination of existin; 
London companies to supply electrical energy to sathesion’ 
distributors within an area somewhat smaller than the Council’s 
proposed area. None of these Bills in themselves constitute, in 
our opinion, a satisfactory settlement of the question apart from 
the Council’s Bill, and consequently the withdrawal of the Council’s 
Bill would postpone the solution of this most importaut and pressing 
’ question for an indefinite period. 

It will be seen that the Bill as drawn contemplates two 
alternative courses. The Council may either itself carry out the 
whole of the undertaking and raise the capital required, or it may 
assign or transfer its powers to some company or budy, leaving the 
transferee to find the whole or the bulk of the necessary capital 
and to carry on the business. 

We think that the aiternative provisions in the Bill may be 
utilised for the purpose of securing some arrangement under 
which the financial risks to which the Finance Committee called 
attention may be avoided, and in which the business of the supply 
of electrical energy may be carried out by private enterprise 
under the control of the Council, and that the Bill should be pro- 
ceeded with, with that object in view. At the present time we 
are unable to indicate to the Council the nature and extent of the 
arrangement which the Council may eventually enter into, but we 
are strongly of opinion that any such arrangement must be in the 
direction of providing for a cheap supply of electric power with a 
sliding scale of prices and dividends, and a satisfactory purchase 
clause for the Council with regard to the undertaking. 

This will necessitate certain modifications in the Bill, and render 
desirable the deletion of the cl relating to the compulso 
acquisition of the undertakings of the metropolitan Boroug 
Councils, As regards the transfer to the Council of the powers of 
purchase over the companies’ undertakings which are vested in 
and inure to metropolitan Borough Councils in most cases in 1931, 
we think that these provisions should be distinguished from those 
relating to compulsory acquisition, and that therefore the Council 
might consider whether it is not advisable for the Council to 
possess these powers. We are, however, directing our careful 
attention to the character and extent of the necessary modifica- 
tions which we propose to submit to the Council as soon as 
possible. In the meantime the Bill is pnt down for second read: 











ing in the House of Commons on May 9th, 1907, and it is neces- 
sary for us to ask the Council to decide as to the course to be 
taken at that stage. We have been in communication with the 
Highways Committee on the subject of this report, and they 
concur in the recommendation which we now submit. We 
recommend :— 

“That the London County Council (Electric Supply) Bill be sub- 
mitted for second reading in the House of Commons with a view to 
securing an arrangement under which private enterprise under- 
takes, subject to the control of the Council, the business of the 
supply of electrical energy, and on the understanding that such 
alterations as may be required in the Bill to effect this object and 
to deal with any other matters of importance which may arise oa 
the Bill will be reported te the Council for its approval as soon as 


possible.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COMPOUNDING AND SUPERHEATING, 


Srr,—For the information of the correspondent Whose letter 
appears on page 457, I may say that the comparison is based exclu- 
sively on the steam produced per weight of fuel consumed under 
average conditions of service upon two railways ; that is, in column 
No. 1, Italian Railways, and in column No. 2, Great Western Railway. 
No reference is made to the fuel of French railways or to the 
results obtained from compounds working on French railways. 
The average evaporations stated are official. The basis of the com- 
parisons in columns 1 and 2 is not the ee of fuel consumed, 
but the consumption of steam corresponding to the average 
evaporations of the coals indicated. It is simply assumed that to 
produce a given amount of steam it will require twice the weight 
of fuel in a coal evaporating 5 lb. of water as of a fuel 
evaporating 10lb. in the same time. It may be said that 
comparisons upon this basis of steam evaporation and consumption 
are of no value beside the actual comparative test of boiler. with 
such fuels ; but they have at least more approximation to fact than 
the all but worthless comparisons based upon the weight of coal 
consumed. Comparisons upon this weight basis can have no 
value in the determination of loromotive efficiency when it may 
represent from four to thirteen times its weight in steam, the 
average evaporation with certain grades of combustible in each 
ease. It is, none the less, very common and usual to find litera- 
ture basing all manner of comparisons upon tests effected in all 
parts of the world—whether n service or upon rollers—upon the 
mere basis of weight of the fuel expended, and with the most com- 
plete disregard as to whether the coal evaporated on average 5 Ib. 
of steam or double that quantity, and supremely indifferent to 
the ‘‘mile” represeated, whether it was on a mountain or ona 
dead level. The tenacious idea that vitiates such comparisons is 
that ‘‘a mile is a mile” and that a ‘‘ pound of coal is a pound ” all 
the world over. Scientific literature is quite satisfied that these 
are fixed quantities, and so deductions of the most misleading 
nature are made, either from want of knowledge of the conditions 
governing the results, or, more often, from inability to follow up 
the hundred and one accessory circumstances which combine to 
modify and control the sum total result. Broad results, and not 
the details which are instructive to engineers as being productive 
of these results, satisfy the present vogue for popular super- 
ficialities. 

fo continental engineers the enormous calorific power of coals, 
English and American, producing from 13 lb. of steam in actual 
service ; or 15 lb., corresponding to a little over 15,000 B.T.U., as 
a laboratory result, such values are even deemed incredulous by 
experts accustomed to imported coal whose best average, under 
best conditions, rarely exceeds 74 lb. of water out of the tender 
for each pound of coal passed —- 5 the fire-door, and the labora- 
tory test, of which coal is Thomson or, at maximum, 
8400 Mahler. These thermal values only serve as an indication of 
the boiler efficiencies of the different locomotives. As they have 
no bearing upon motor efficiency, distinct from the boiler, they 
have no connection with comparisons based upon steam 
consumption. It is impossible to doubt that the thermal value is 
less than 15,000 B.T.U., in view of the Great Western Railway 
service average of 12 lb., with the best qualities of the same com- 
bustible, and of the maximum evaporation of 13 lb. with the coal 
used by the St. Louis Test Commission. In fact, 101b. or 11 lb. 
appears to be an ordinary average with best English and American 
coals. Tests effected with a number of new Italian boilers this year 
—and therefore entirely free from scale and other deposits—have 
shown that the maximum evaporation of the imported Welsh coal, 
quality A—7700 B.T.U.—never exceeds 8 lb., as compared with 
the Great Western Railway maximum of 12 Ib. 

Evaporations of 5 lb. are the rule in Austria, and to compare 
locomotive efficiencies with all the coals named upon the basis of 
the weight of fuel consumed might certainly serve a purpose, but 
the result would be inaccurate. The comparison made with the 
Canadian superheated engines is open to doubt as implied by the 
remark, ‘‘‘ loose statement’ of -129 lb. per ton-mile” ; for, as the 
average evaporation of the Canadian fuel is not stated, the co- 
efficient may have been more, or it may have been slightly less. 
The figures are published as a fine réc/ame to show an enormous 
saving of 26-7 per cent. by the use of superheat—probably an 
application of the ‘‘philosopher’s stone” to engineering, as 
suggested by your correspondent. Assuming those ton-miles to be 
to American standards, they are easily outdistanced . the official 
figures, given me some years ago, of the tests of the Du Bousquet 
saturated compounds on the Nord Railway, i.¢., 0-111 lb. per ton- 
mile of very inferior quality French slack and briquettes. These 
are not, however, figures derived from a three months’ average of 
ordinary service, as are those, taken from service reports, given in 
column No. 1, but they give verosimile to those based upon the 
superior coal of ‘‘ B” quality. 

ferring now to actual side-by-side comparative tests of loco- 
motives, the recent experience of the Great Western Railway 
with a compound system which has the reputation of being the 
best extant, has served to prove that, after thirty years’ practice 
in double-expansion, the so-called best system involves a fuel waste 
of about 84 per cent. when compared with ordinary two-cylinder 
single-expansion locomotives having six-coupled wheels, These 
figures are given on page 633, December 21st, 1906, and allow of 
no doubt. If this is the best result obtainable from the ‘‘ best” 
compound system on the splendidly-managed Great Western line, 
it is impossible but to infer that the waste by all other compound 
systems on the same line would be yet greater. No inference 
could be much farther from the truth. This final result would be 
equivalent to finding, after a period of thirty years’ regular prac- 
tice in superheating—with resulting economies varying from 9 to 
20 per cent,—that really, after all those years of heavy extra 
costs for the boilers, royalties, &c., the system represented a fuel 
loss of 8 per cent. when compared with good osdiaady saturated 
steam locomotives. 

If money has been wasted on one system for thirty years it is 
only logical to suppose that it will take something like the same 
period finally to demonstrate the corresponding waste with the 
other. In the rush for novelties and novel ‘‘ economies” in costs 
of traction much is overlooked, to be found out later by sober 
experience. It is not to be forgotten that as the reputed economy 
of the Du Bousquet compounds was about 12 per cent.—in the 
unique De Gleha engine, No, 701, using only the very low pressure 
of 1481b., the saving was 18 to 19 per cent., a saving never realised 
by the newer high-pressure Nord engines—consequently the 
French engines of the Great Western Railway represent a total 
loss for the system of 8 + 12 per cent. = 20 percent. In certain 





cases—enumerated—the article in question indicated where the 





Italian compounds appear to show better by either 20 or 97 
cent. than the really deplorable comparative results of the G Lad 
Western Railway compounds, This only gives a small net olen . 
tage of from 0 to 7 per cent.; and to invoke the philosopher 
stone to explain this superiority is, possibly, easier than an Kt iy 
standing of mechanics, Heavy losses can be occasioned in pot 
ene engines equally well as in other systems of steam eoomeme: 

y means of fire-box or grate unsuited to the nature and form - 
the combustible or of an incorrect position or diameter of the blast 
nozzle, and these when properly modified have been known to 
cause differences up to 15 per cent. in the results. In compound 
engines the possession of a separate reversing gear has, jn th, 
hands of any but the most expert drivers, been known mon 
seriously to affect the anticipated economy, and it is often no fault 
in the system itself which is to blame. To make a success of an 
innovation in locomotives a certain stimulus of interest is requisits 
—commercial or otherwise—and with the men in charge of the 
engines a goodwill and interest must be encouraged. The histor 
of railways testifies to the fact that locomotives have been kusee 
to be very economical—extraordinarily so—so long as the results 
aided some particular interest, but no longer. The more powerfy 
the influence of such interest the greater the reserve necessary jn 
reading results. Incredulity is a wise precaution. 

May 7th. THe WRITER OF THE ARTICLE, 


GOLD DREDGING, 


Str,—I notice in your issue of April 2nd an article headed 
‘The Gold Dredge as a Machine,” and with your kind permission 
I beg leave to offer the foliowing criticism. 

I quite agree with many of your correspondent’s opivions j+ 
prospecting claims, causes of failure, &c., but one point he has 
apparently missed, viz , many prospectors in measuring the dirt 
for testing the values measure it in the solid and calculate that 
the dredge will lift a given quantity, quite overlooking the fact 
that before the dredge buckets can lift the dirt it has been 
loosened and increased in volume by about 33 per cent., conse. 
quently the dredge will only treat 75 per cent. of what has been 
allowed, even if the buckets are kept continually running full, 
which is quite impossible in hard ground. In many instances the 
dredge will only treat 50 per cent. of its bucket capacity, and in 
no case should the duty be taken at more than 75 per cent. of the 
bucket capacity. The suction dredge in New Zealand has proved 
quite a failure. Nineteen of these have been put on, and al! have 
proved failures, and I know of many failures in Australia. 

Your correspondent says that where two of a crew are employed 
on a dredge, it is necessary to have an extra hand to walk around 
and see that nothing is wrong, &c. This is not my experience, for 
on an ordinary dredge of even fairly efficient design, two men are 
all that are required to work the shift, and the engine-driver has 
ample time to oil and attend to all the machinery except the winch, 
which is in the charge of the winchman. 

Again, he says that ‘‘in Pond dredges, the surging of the 
dredge sets up waves, and very soon after the buckets have com- 
menced to revolve the whole of the water is in a state of commotion, 
and the resultant boil cannot fail to lift no small quantity of the 
fine and scaly gold off the bottom.” This isa new and unheard-of 
theory to me, for although the surging action of a dredge does set 
up little waves or ripples on the surface of the water, they cannot 
— affect the water at any depth or lift the gold from the 

ttom. I have been on board close upon 200 dredges in New 
Zealand, and have never seen suchconditions as above. Referring 
to the time worked by a dredge, no one could expect a dredge to 
run for 7000 hours in a year, as mentioned by your correspondent, 
unless it was run on Sundays, a practice I believe peculiar to 
America. A high-class dredge under favourable circumstances 
cannot reasonably be expected to run for more than forty-five weeks 
in a year, averaging 135 working hours per week. Many of the 
dredges in New Zealand fall far short of these figures, although | 
have known a small and simple slnice box-dredge—the Golden 
Gate—on the Molyneux River, which put in fifty weeks’ work for 
one year. This is, however, very uncommon. 

The size of the holes in the screens, and the effect on the tables 
is another subject mentioned ; but if your correspondent had even 
looked carefully at any dredge recently designed to work a claim 
containing nuggety gold, he would have seen that the lower end 
of the screen was provided with large holes, in some instances 
ljin. in diameter, and that the stones which fall through these 
holes do not pass over the tables, but into special nugget-saving 
appliances ; therefore the tables are not inany way overloaded, as 
stated. In some dredges working in Australia, nuggets up 
to lloz. are being saved by dredges fitted with screens. Your 
correspondent says that the gold-saving appliances are primitive, 
and quotes a remark made by Rickard over twenty years ago, 
before the industry had assumed any importance, and when there 
had been no serious attempt made to improve the saving appli- 
ances. It-does not apply to the present dredges. The statement 
about the boil effectually driving away the fine gold would go to 
show that he does not understand the principle of the boil. _Boil- 
boxes are never intended to catch fine gold in the boxes them- 
selves ; they merely check the increasing speed of the water 
travelling down the tables, distribute the sands evenly across the 
mats, and keep the mats clear immediately below the boil, conse- 
quently the fine gold has a better chance of being caught there. 

Your correspondent contradicts his own contention about the 
gold-saving appliances by stating that a parcel of tailings from the 
streaming down were received at the Otago University Mining 
School, and gave by fire assay 20z. to the ton, some of which could 
not be detected even with a magnifying glass. If the concentrates 
were found to contain gold as fine as stated, how did that gold get 
there if not saved by the tables’ Surely the saving appliances 
cannot be so primitive after all if they save such very fine gold. 

The fact that the residues from dry blowing carried extremely 
high values means an infinitesimal loss ; the whole of the blowings 
from a year’s operations of a dredge would not amount to half a 
hundredweight. The statement made re starving of gold-saving 
appliances is very ambiguous. In all well-designed dredges, built 
to suit the conditions under which they are to work, the gold- 
saving and excavating appliances bear a relative proportion one to 
the other, which proportion is governed by the material which has 
to be dealt with. 

Dredging, as well as other methods of gold mining, especially 
quartz, prove that an absolute 100 per cent, extraction is com- 
mervially impossible, for as soon as the economic limit is passed 
the extra gold won costs mor than its value. 

Referring to the question of size of buckets, this is, of course, in 
the first place, governed by the conditions under which you are 
going to work, and where these conditions are suitable, I have 
always advocated a large bucket, recognising the fact that the 
greater proportion of the working expenses is the wages. In New 
Zealand, nineteen years ago, the largest buckets in use were 
24 cubic feet capacity, and many persons, like your correspondent, 
were satisfied that these were too large. I. was then quite of my 
present opinion, and was the first to put on a7 cubic feet bucket, 
which proved so successful that it is now largely adopted where 
circumstances permit. 

Even larger buckets than 7ft. are now being used, and I have 
seen a dredge working in California most successfully with 
buckets of 13 cubic feet capacity, and at the present time my firm 
is having a dredge built with 10ft. buckets to work a property to 
which we have already sent out three 7ft. bucket dredges. We 
have also the designs in hand for one with 12ft. buckets. 

The question of putting the designing of the gold-saving 
appliances of a dredge into the hands of a metallurgist is a unique 
one, for, although I have the greatest respect for the work done 
by the metallurgist in the extraction of gold from ores, [ have 
yet to learn that he has been able to show the alluvial gold saver 
or old miner any improved method of saving the gold ; therefore I 
look forward with great interest to fyture articles on the subject, 
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fail to follow the argument that reducing the size of a dredge 
I . ickets is going to save the surging in ponds or anywhere 
or ep “on ‘my experience the lighter the dredge the greater the 
else, Or ™ Possibly your correspondent means that the less 
pol will be due to the metallurgist having designed the gold 
saVi0g OPP ad quite a number of applications for patents for 


In New Zealand : S 
; vold-saving appliances have been made in many cases b 
improved Fo bo re Thought quantities of gold over the Keak 
bee ters ; needless to say none of these have been successes. 
oo though your correspondent is inclined to belittle the present 

Althoug) yyredge, 1 do not agree with him in this, and I think 
Pe orking of some of the New Zealand dredges will bear me 
- For instance, the golden bed dredge working on the Moly- 


x River and the Pactolus on the West Coast, both of which 
ee been working for over six years and paying dividends. 
- Golden Bed has 6 cubic feet buckets, and is treating the dirt 


ta little under 1'25d. per cubic yard, and the Pactolus with a 5ft. 
buoket on a much rougher claim at just under twopence. I should 
like to hear of any other mechanical means of treating the dirt 

s cheé ly. 

more cliollen Bed is dredging to a depth of 40ft. below the water 
in which it is floating, and is working into a bank of fine gravel 
from 30ft. to 45ft. high, The machine cost under £9000 at work 
on its claim, and is the best example I know of a machine treat- 
ing low grade gravels cheaply. 


London, April 24th. W. H. Curren. 


MODERN ARMOUR AND ARMOUR-PIERCING PROJECTILES. 


sir,—In the series of articles by Lieut. H. J. Jones on ‘‘ Modern 
Armour and Armour-piercing Projectiles,” which have recently ap- 
red in THE ENGINEER, there are some statements concerning the 

inception of caps for armour-piercing projectiles, which, in the in- 
terests of historical accuracy, will bear correction. Lieut. Jones 
dates the origin of this invention from a round fired ata steel-faced 
plate with a 2hin. wrought iron plate in front of it, about 1877.” 
This was, in fact, one of the steps in an investigation in 1878, the 
salient points of which were a3 follows :—On February 19th, a 7in. 
service Palliser shot, charge 301b. pebble powder, round Expl. 
No, 2366, had been fired against the iron face of a 9%in, compound 
plate--din. steel, Sin, iron—made by Brown’s. The shot broke a 
hole through and remained sticking in, the point having entered 
toadepth of 7-8in. from the iron face, and the head was quite 
uninjured. This round compared with three similar ones fired 
against the steel face of the same plate, in each of which the 
projectile had broken up into dust, and splashed against the face 
of the plate. 

On the 5th March a Qin. Palliser service shot, charge 50 Ib. 
pebble powder, round Expl. No. 2368, was fired against the 
steel face of the same plate, with a similar result, only the extreme 
point, about 2in. long, remaining whole, and the remainder of the 
shot being comminuted and splushed against the steel face. The 
depth of indent was 104in, from the steel face. After a study of 
the effects of these two rounds, I proposed that a 24in. iron plate, 
6ft. by 3ft., should be placed in front of, and touching as nearly as 
practicable, the steel face of the same compound plate, and be 
subjected to a similar blow. This round, No, 2377 Expl., was fired 
with a 9in. Palliser service shot and 501b, pebble powder on the 
9th April. 

The iroa plate was within a quarter of an inch of the steel face, 
and broke in half horizontally. The shot remained in the com- 
pound plate, the penetration being 13in. frcm the steel face. The 
head remained entire. The body of the shot from immediately 
behind the head broke. into large pieces. The hole through the 
steel appeared to be perfectly clean cut, and was lined-by a thin 
layer, about yyin. thick, of wrought iron from the 2hin, plate. 
The bulging and cracking on the iron (rear) face of the compound 
plate were more than in round 2368, 

I then proposed that a corresponding round should be fired at 
the steel face of the same plate with a 9in. Palliser service shot 
provided with a wrought iron cap of approximately the same 
thickness in frout of the point, as the wrought iron plate used in 
round 2377. This was agreed to by the Sub-committee on Plates 
and Projectiles, who had the conduct of the experiments, with the 
condition that no alteration should be made to the service pattern 
of shot, and the cap had, therefore, to be secured by studs enter- 
ing the extractor holes in the head. The cap was designed by me 
and made in the Royal Laboratory, and the round, Expl. 
No. 2412, was fired on May 28th. The shot passed through 
and broke the plate into several pieces, which, when put together, 
showed a clean hole through the steel. About 6in. or 7in. of the 
head had passed through entire, but the body of the shot had 
broken into angular fragments, There was no trace of the disin- 
integration or splashing which had hitherto resulted from firing 
service shot against compound plates. 

The results of these two rounds, Nos. 2377 and 2412, showed con- 
clusively, in my opinion, that the cap saved the chilled head of the 
shot from disintegration, but that the mottled cast iron of which the 
body of the service projectile consisted could not be depended 
upon to hold together against a steel-faced plate, and this view was 
confirmed by the results of other similar rounds subsequently 
fired. 


pea 


I was not allowed to protect the invention by applying for letters 
patent, and the Sub-committee did not authorise any trials of caps 
with steel projectiles, the result being that capped projectiles, 
which have added probably 20 per cent. to the penetrative power 
of guns against modern armour, were not adopted in the British 
service until the Japse of more than a quarter of a century, and 
after they had been used by nearly every other naval Power. 

It is not surprising that Lieut. Jones and the authorities whom 
he quotes should be unaware of the exact history of this matter, 
as I have been informed, in a letter sent by command of the Army 
Council since the adoption of a projectiles into the service, 
of the imperfection of the official records on this subject. 

In the words of the letter, it is ‘‘clear that the suggestion 
originated entirely with you, a fact which is not disclosed by the 
Departmental Records.” 

The letter goes on to say, ‘‘ That private firms have put forward 
designs of caps varying chiefly as to shape and method of attach- 
ment, and to which different names have been given, is a matter 
which is beyond the control of the War Department.” Some of 
these variations are shown ia the sketches of different caps illustrat- 
ing Lieut. Jones’ article No. III., those marked French and 
Spanish being practically identical with my original design, except 
as to the method of attachment. 

Hawley, May 7th. Txos. ENGLISH, 

Lieut.-Colonel. 


Sir,—In your issue of the 26th April, Lieut. Jones quotes from the 
Naval Annual of 1905 my abbreviated explanation of the action of 
acap in assisting a projectile to hold together on impact with 
hard-faced armour. He says this is typical of the explanation 
current in text-books, which might be understood to suggest it was 
taken from them, but the fact is the other way about. He also 
says, ‘‘ As far as I can understand its terms it fails to 
acount for the general experience that caps add nothing to the 
penetrative power below a striking velocity of about 1700 1800 foot- 
seconds, and it throws no light on the behaviour of small capped 
projectiles, which, gerierally speaking, seem to gain little by the 
use of a cap, or on the behaviour of capped shell against plates 
differing considerably from one calibre in thickness.” 

_ Itis apparent from this criticism that I did not make my mean- 
ing clear in the paragraph quoted, so perhaps the following alter- 
native form of the same explanation may be more intelligible. My 
theory is that when an uncapped shot breaks up on a hard face, it 








fails as a pointed arch would fail when overloaded at the crown 
and underloaded at the spandrils ; i.¢., the spandrils break away 
outwards, so allowing the point or crown to come down. The 
remedy for this is to load the spandrils, and this is what the cap 
virtually does, since the spandrils cannot be thrust outwards with- 
out stretching it. The amount of the load, which constitutes the 
efficiency of the cap, depends on the force necessary to stretch it, 
This, again, depends on the time available. When the striking 
velocity is hi.h, the time available is so brief that the force 
required to stretch the cap in that time is adeq to reinf 
sufficiently the spandrils of the projectile. As the striking velocity 
diminishes the time available increases, and the force required to 
stretch the cap in the time—that is, the load on the spandrils— 
becomes less, until a point is reached when that force, or load, no 
longer sufficiently reinforces the lateral strength of the shot, which 
then fails. 

Thus the failure of caps at low strikng velocities is accounted for 
by my theory. 5 

If, after the reduced velocity at which the cap fails has been 
reached, the cap is dispensed with and firing continued with still 
further decreasing velocity, another point will be reached at 
which—still considering the shot’s point as an arch—the load on 
the crown at impact will be insufficient to burst the spandrils, 
Then, though the cap is absent, the behaviour of the shot and plate 
will be just as if it were present with a sufficiently high velocity to 
make it useful. That is to say, the shot will retain its shape intact, 
and the hard-faced plate be indented just as the capped shot 
indents it in the early stages of successful perforation—although, 
on account of the low velocity, indentation only, and not 
perforation, is likely to result, unless the plate is correspondingly 
thin, and this would vitiate the experiment, as it would not then 
stand up to its work. This phenomenon—which I first drew 
attention to in a pamphlet published in 1894, with an account of 
some trials that clearly demonstrated it—is quite consistent with, 
and confirms, my theory of ballistic impact. 

In the attack of hard-faced armour with pointed projectiles 
there are then two critical velocities. Below the lower one a cap 
is of no use, as the projectile’s head has sufficient strength of its 
own to stand the relatively moderate pressure applied at its point 
on impact. This lower critical velocity will vary to a small extent 
with the hardness of the plate’s face, but will principally depend 
on the strength of the projectile, and that again will depend, 
ceteris paribus, Oe its calibre, as small projectiles are relatively 
more difficult to break—having less internal initial stress in their 
material—than larger ones. At the Dutch trials of 1893, this 
lower critical velocity appeared to be about 1600 foot-seconds for 
Krupp 5in. projectiles against Harveyised plate. Above the lower 
critical velocity and below the higher one—which experience tends 
to put at about 1800 foot-seconds or a little less—a cap is still of no 
use, po longer, however, because the projectile is strong enough 
without it, but because it is not strong enough with it, as previously 
explained. Above the higher critical velocity only is the cap 
useful, 

As to small projectiles, these, as mentioned above, are naturally 
stronger than large ones, and, being better able to hold together 
without a cap, have less need of one, and soseem to gain relatively 
little therefrom. 

lastly, if there is anything in the behaviour of cap shell 
against plates differing considerably from one calibre in thickness, 
which is incompatible with my theory, I am not aware of it. 

Norwood, May 3rd. T. J. TRESIDDER. 








THE PATENTS AND DESIGNS BILL. 


Sir,—The second reading debate on the Patents and Designs 
Bill in the House of Commons leads one to apprehend that the 
compulsory working clause will be passed substantially in the form 
in which it has been drafted. For reasons, some of which are 
given below, I fear that the effect of this clause would, on the 
whole, be detrimental to the interests of this couatry, and I, there- 
fore, hope that it will be given further and very careful considera- 
tion before the passing of the Bill. 

Many other countries have somewhat similar provisions under 
which patents may be revoked unless they are ‘* worked ”—7.e., 
their inventions are carried out—within a given time in the 
countries in question. 

The experience gained from the working of such laws may be 
gathered to some extent from the opinion expressed by the Inter- 
national Association for the Protection of Industrial Property, 
which holds congresses from time to time in different countries, 
and consists of a large number of experts, including patent 
barristers, patent agents, and manufacturers of various nationali- 
ties. This Association, at its Congress in Berlin in 1904, passed, 
by a large majority, a resolution affirming that the omission 
to work a pa:ented invention shall not lead to the revo- 
cation of the patent, but to the granting of compulsory licences. 
This resolution was confirmed at the Congress at Milan in 
September, 1906. 

As a result of the compulsory working law in France, where 
probably the law in respect to the working of patents is as 
stringent as anywhere, important manufactories have, indeed, 
been established, but not only have they been established and 
worked by foreigners, to whom their profits have been sent 
abroad, but although a native industry was previously flourishing, 
the foreign competition thus created has obtained the command 
of the market. Tne manufacture in question was a chemical 
one, and it is well known that it is in regard to such manufac- 
tures that the demand for revocation for non-working has arisen 
in this country. 

In Canada, Iam informed, the difficulty in getting inventions 
taken up and manufactured witbin the time allowed is found to 
be so great that many large companies who are so near at hand 
as in the United States no longer take out Canadian patents. 

It may be said that it is rather to our advantage that the 
patents of foreigners, against which the present Bill is directed, 
should be declared void. Is not this, however, a short-sighted 
view ? The late Sir William Siemens once said that it was rarely that 
any success attended inventions that were not the subject of 
monopolies, and he added, ‘‘ If I found an invention in the gutter, 
I would rather give it to an individual than to the public, for in 
the latter case it would be practically lost.” 

One effect of the proposed alteration of the law seems probable ; 
that is, as in the case of Canada, foreign inventors will cease to 
take out British patents, and particularly in the cases to which the 
proposal is specially directed—namely, inventions relating to dye- 
stuffs—and that foreign manufacturers will simply keep their pro- 
cesses secret. Consequently, the technical knowledge of this 
country will not be enriched, as at present, by the published 
specifications of the patents in question. 

Another result will probably be that not only the Colonies but 
the United States will, in some way or other, act in a retaliatory 
manner—perhaps, by simply following in our own steps, as is fre- 
quently done by the Colonies in regard to our patent laws. 

Now, the disadvantages above indicated do not attach to the 
plan of compulsory licences, the proper carrying out of which 
would, in my opinion, be the true solution of the problem, for not 
only would it enable inventions to be worked in this country 
whenever such working was really required, but it would still 
preserve the patents for the inventions, and so, according to the 
quoted opinion of Siemens and the general experience, do much 
to ensure the successful establishment of the inventions in the 
industry of this country. 

It is true that compulsory licensing has been tried in’ this 
country and failed. Its failure, however, has been due to the 
expense of the procedure prescribed. Now the present Bill pro- 
vides an inexpensive procedure for obtaining revocation—namely, 
by placing the power to revoke in the hands of the Comptroller, 
subject to a single appeal—and | submit that if, instead of this, 
the Comptroller were given the power to grant a licence to any 





suitable applicant to work a patent that, for a given time after its 
grant, had not been worked in this country, a satisfactory solution 
would be found to be a really difficult problem, 


London, May 7th. J. A. Law. 





THE JOHANNESBURG ELECTRICITY PLANT. 


§1r,—Since reading your editorial and your representative's 
article relating to the above which appeared in the issue dated 
—_ 12th, 1907, I have been waiting with great interest to set 
what comment this information would evoke from those in the 
forefront of gas engine practice. 

The success or failure of this installation will, without the lease 
doubt, have an important effect on the future of the large gas 
engine, working in conjunction with producers, as applied to the 
generation of electricity on a large pec And to a lesser degree, 
though none the less real, will it influence its adoption for purposes 
other than the one under immediate consideration. It is because 
of this fact, and also because the generation of electric power on a 
large scale offers one of the most promising fields for the high- 
power gas engine, that those who are interested in the develop- 
ment of this branch of engineering should use their utmost 
endeavour in proving from experience gained during recent years 
that, although the initial joanna may be severe, a gas station on 
a large scale, properly managed, can ultimately be made a success- 
ful undertaking. That this can be done is, indeed, fully proved in 
the interesting letter appearing in the current issue of THE EN«at- 
NEER, which mentions some well-known examples of large gas- 
driven stations, which are operating with perfect regularity and 
smoothness. We should, in the writer's opinion, only be doing 
justice to the steam plant in stating that the troubles encountered 
when first starting up are at present far more numerous with the 
gas plant. This is not to be wondered at, considering the compara- 
tively short time the high-power gas engine has been a commercial 
article. At the same time, when once the plant has been skilfully 
adjusted and thoroughly understood by those in charge, satisfac- 
tory results seem easily obtainable; and there is no reason to 
doubt that the same results will be eventually obtained with the 
Johannesburg plant. 

As time goes on, and large plants become more general, the 
difficulties at present met with at the commencement will be over- 
come, and the gas plant will be started with as much, if not more, 
ease than obtains in the case of a steam plant. 

Your article probably hits the nail on the head when referring to 
the experience in gas engine running possessed by the men looking 
after the plant. This is a very important point, and one that is 
perhaps liable to be overlooked when making selections for these 
positions. Because a man can run and adjust a steam set with 
perfect satisfaction it is not safe to assume that he will obtain the 
same results from a gas engine. 

The driving of large gas engines should be regarded as a 
‘* speciality,” requiring as it does special experience and qualifica- 
tions, which do not appear to be developed even by a long 

uaintance with steam driving. 

he steam man, in the majority of cases, has not that alertness 
nor the faculty of instantly diagnosing the slightest trouble, to 
fit him, until experience has been gained, successfully to control a 
gas-driven station. 

Your representative points out one or two significant facts relat- 
ing to the producer plant. Thus far most of the reports that have 
reached us refer almost entirely to the engine, omitting all details 
respecting the behaviour of the gas plant. 

We now have it stated by your representative that ‘‘ the coal 
was not suitable for gas production, and extensive additions and 
alterations had to be made to the gas-cleaning plant.” It is quite 
certain that if the gas was insufficiently purified, inferior resultscould 
only be expected ; but why additions and alterations should be 
made to the “gas-cleaning plant,” when the coal was found to be 
“unsuitable for gas production,” is difficult to understand. Ifthe 
producer itself was not adapted to suit the particular class of coal to 
be consumed, then no amount of additional cleaning plant would 
make the gas any better as far its calorific power is concerned. It 
appears very strange that the makers of the producers were not 
acquainted with the quality of the fuel to be used before the plants 
were put towork. As the design of the generators must be influenced 
according to the class of coal to be used, it is quite possible that 
the gas at present being delivered to the engines is of a poorer 
quality than it would be if this point had been fully inquired 
into before the designs were carried out. On looking into the 
matter it can be easily imagined that the troubles experienced 
are not so much due to the engine as to the producer. 

In fact, it is stated in one of this week’s technical journals—the 
name of which I am unable to recolleect—that the complete stop- 
page of the tramway system, &c., was not due the. engines, but to 
an explosion that occurred somewhere in the gas service, resulting 
in the destruction of one or more of the gas blowers. Whether 
this was due to improper attention or ignorance it would be 
hardly safe to say, but if it is a sample of the troubles that require 
rectifying or avoiding, I have very little doubt that the result of 
the J ohannesburg undertaking will ere loug fully justify the 
action of the consulting engineer in advising the adoption of gas 

wer. W. F. SAUNDERS. 

Liverpool, April 30th. 


PROPELLERS AND THE HELM. 


Sir,—Referring to my letter in your issue of the 12th April, and 
a reply from one of your correspondents, As several comments 
have been made in our local papers regarding the action of a pro- 
peller, I would like to point out that in my opinion the canting 
of a steamer’s head generally to port when the engines are 
reversed from full speed ahead to full speed astern with a right- 
handed propeller is caused by the water being thrown up against 
the stern by the reversed propeller, plus the draw from the 
paddling effect of the blades on the port side of the ship. I might 
also say that when a vess9l’s head caats to port a few degrees 
before going to starboard, the cause can generally be traced to the 
he!m having been put hard-a-starboard a few seconds before the 
engines are reversed. In this discussion it is, of course, under- 
stood that all steamers do not act alike, and individual steamers 
will not always act in the same manner, as the wind, draught, and 
trim have a great deal to do with it, saying nothing about the 
eddies in rivers. I mention this because some of the gentlemen 
who have referred to this in the local papers appear to think that 
I have overlooked it. 


Liverpool, May 6-h. Wa. CORKHILL. 





INTERNATIONAL IRON AND STEEL PRODUCTION. 


s1r,—With reference to your comments on my speech at the 
Staffordshire Iron and Steel Institute, I should like to point out 
that I expressly said at the conclusion of my speech that we 
could not hope to regain the premier position in iron and steel 
production in this country, but that we might very much improve 
the present one if we competed upon equal terms. There never 
was any reason why Germany should have passed us, except the 
fiscal one, and but for protection, the development of the iron and 
steel resources of America would never have been serious enough 
to prevent our own expansion during the periods referred to, area 
and coal notwithstanding. 


Chesterfield, May 7th. HERBERT PILKINGTON, 








Ar the conclusion of the annual meeting of the Société 
Jougla, the first ‘‘omnicolore” nezatives, reproducing photo- 
graphically all the colours in natur2, were shown on the screen. 
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THE PATENTS AND DESIGNS BILL IN 
COMMITTEE. 


Tue result of the discussion of the first eight clauses of the 
Patents and Designs Bill in Committee would seem to indi- 
cate that the Government is likely to consent to a good many 
amendments of the original measure. By Clause 1, as 
amended, where a patent is granted to two or more persons 
jointly, they are to be joint tenants ; but, subject to any con- 
tract to the contrary, each of such persons shall be entitled 
to use the invention for his own profit without accounting to 
the others, and shall not be entitled to grant a licence 
without their consent. If any such person dies, his bene- 
ficial interest in the patent shall devolve as part of his per- 
sonal estate. Clause 2, which relates to the deposit of 
samples in the case of chemical inventions, now provides 
that ‘‘ where the invention in respect of which application is 
made is a chemical invention, such typical samples and 
specimens as may be prescribed shall, if required by the 
comptroller, be furnished before the acceptance of the com 
plete specification.’’ To Clause 3, which relates to patents of 
addition, the following important sub-clause was added at the 
instance of the Solicitor-General :—‘‘ The grant of a patent 
of addition shall be conclusive evidence that the invention is 
@ proper subject for a patent of addition, and the validity of 
the patent shall not be questioned on the ground that the 
invention ought to have been the subject of an independent 
patent.”’ 

The next important amendment relates to Clause 6, which 
deals with the grounds of opposition. Sec. II. (1) of the 
Patents Act, 1883, provides, in effect, that the grant of a 
patent may be opposed ‘‘ on the ground that the invention 
has been patented in this country on an’application of prior 
date.’’ By Clause 6 it is proposed to substitute for the above 
words the following words—inter alia—‘“on the ground that 
the invention has been described or claimed in any complete 
specification for a British patent which 1s or will be of prior 
date to the patent the grant of which is opposed.’’ Mr. 
Radford proposes to omit the words ‘‘ described or,’’ but 
the amendment was rejected. On the motion of the Solicitor- 
General the word ‘‘publisher,’’ for the purposes of this 
clause, means published in print in the English language, or 
published in a printed specification of a foreign patent. 
Clauses 7 and 9 of the Bill were agreed without ne sy 
We hope to deal with the discussion of the remaining clauses 
in our issue of next week. 








NEW ALLAN LINER CORSICAN. 


THE twin-screw steamer Corsican, the first of three vessels 
which are at present being built on the Clyde to the order of 
the Allan Line Steamship Company, Limited, was launched 
from the shipyard of Barclay, Curle and Co., Limited, 
Whiteinch, on the 29th ult. As far back as 1861 the White- 
inch firm—but in their old works at Finnieston—launched 
for the Allan fleet the steamer St. Andrew, since which date 
it has constructed upwards of a dozen vessels—both sailing 
and steam—to the same account. The Corsican is intended 
for the Liverpool—Canadian service, and is 516ft. long, 
61ft. 3in. beam, and 42ft. 9in. deep from bottom of keel to 
top of deck at centre. In t>nnage she will measure 12,000 tons 
gross, and her builders will fit her with triple-expansion 
engines of about 8500 indicated horse-power, designed to give 
her a speed at sea of 16 knots. In her construction the 
vessel not only conforms to the highest class in the British 
Corporation Register of Shipping, but possesses also consider- 
able additional strengthening in order to meet the owners’ 
special requirements in the North Atlantic service. The hull 
is divided into separate water-tight compartments by seven 
bulkheads, in addition to which a complete inner bottom is 
fitted, minutely sub-divided into separate ballast tanks, 
having arrangements for filling and emptying each tank inde- 
pendently, so that the draught and trim of the vessel can be 
adjusted at any time to suit the conditions of service. There 
are four complete steel decks—orlop, lower, main, and 
shelter--and at the after end there is a long combined poop 
and bridge, sheathed with pitch pine, forming a promenade, 
which is assigned partly to second-class passengers and partly 
to third-class. Above this is the promenade deck, which is 
reserved exclusively for first-class passengers ; and above this, 
again, is the upper bridge deck, on which are arranged the 
officers’ quarters and the flying bridge for navigation pur- 
poses. Accommodation is provided for 300 first-class, 400 
second-class, and 1500 third-class passengers. The first-class 
dining saloon is situated in the deck-house at the fore end of 
the bridge deck, and extends right across, being lighted by 
large square windows on three sides. Other features of note 
in the first-class accommodation are musie room, grand 
staircase, smoking-room, &c., all being well designed, well 
lighted and ventilated. The second-class passengers are pro- 
vided for ina style differing but little from the first-class, and 
the accommodation for 1500 third-class passengers is on a 
scale at least equal to that on any other steamships in the 
same service. 

The machinery of the Corsican consists of two sets of 
triple-expansion engines, with cylinders 28in., 47in., and 
79in. diameter vy 54in. stroke. Piston valves are fitted to 
the high-pressure and flat slide valves to the intermediate and 
low-pressure cylinders. Direct steam starting and reversing 
gear is fitted, as are also steam and hand gear for turning the 
engines in port. While the designed sea speed is 16 knots, 
it iS estimated that the machinery is of such power as to give 
the vessel on trial a speed of at least 17 knots. A full outfit 
of auxiliary and deck machinery for steering the vessel, work- 
ing anchors and cargo, &c., is, of course, installed. The 
naming ceremony, on the 29th ult., was performed by Miss 
Nita Allan, daughter of Mr. Bryce Allan, of Wemyss Bay. 
The new vessel is due to proceed on July 11th on her maiden 
voyage to Quebec and Montreal. 








ELECTROLYTIC COPPER TUBES FOR MARINE 
PURPOSES. 


THE manufacture of seamless copper tubes by electrolytic 
deposition of copper upon a revolving mandril has been 
carried on for some years in this country and in Germany 
with moderate success, the tubes made in this way finding 
employment in marine engineering work for condensers and 
other purposes. At Hunslet, near Leeds, and at Schledern, in 
Germany, a modification of the original Elmore process is 
employed, the chief feature of this process being the use of a 
travelling Agate burnisher for giving density and cohesion to 
the deposited copper. The early difficulties met with in the 


‘Natick, U.S.A., 





operation” of, this“process have been overcome, and copper 
tubes of the required strength for Admiralty and marine 
work are now being turned out at both the English and 
and German works; while at Hunslet short tubes of small 
diameter for motor purposes are also being manufactured by 
a similar process. 

Mr. Cowper-Coles has patented a method for obtaining 
smooth and dense deposits of copper, which dispenses with the 
travelling burnisher of the Elmore process, and makes use of 
the skin friction of the electrolyte upon the mandril revolv- 
irg at a high speed in the depositing vat or cell. We are not 
aware that this method has been operated upon a commercial 
basis, but the power required to work the process on a large 
scale would form a very considerable item in the total costs 
of the process. For this reason the much simpler method of 
attaining the same end, described by Krausl in the Zeitsch. 
f. Angew. Chemie, of February 23rd, 1907, is of considerable 
interest. 

The principle of this method is the use of some solid 
material in the electrolyte which will remain suspended in 
the liquid, and act as a burnisher upon the surface of the 
revolving cathode. In the original German patent covering 
this method—No. 125,404—sand, pumice stone, sawdust, 
and brickdust are named; but in the later patent, 
No. 174,470, the infusorial earths—Kieselguhr—are speci- 
fically named as the best material for the purpose. Using 
this material in the electrolyte to the extent of 20 kilos. per 
100 litres of liquid, a dense and coherent deposit is obtained 
at the cathode with an E.M.F. of 2-5 volts, a current 
density of 19 ampéres per square foot, and a speed of rota- 
tion of the cathode of only 20 revolutions per minute. 

The process of manufacture described above is in use at the 
works of Langhein and Co., at Leipzig, and tubes 6}ft, in 
length, 54in. to Sin. in diameter, and jin. in thickness have 
been made. 

Mechanical tests carried out by the testing authorities at 
Charlottenburg have shown that these tubes possess 50 per 
cent. greater strength than is demanded by the German 
Admiralty specification for such tubes, and that this strength 
can be doubled by drawing the tubes down to smaller 
diameter. 

This method of obtaining smooth and dense electrolytic 
deposits of metals upon a revolving mandril can be applied 
to the manufacture of other tubes than those of copper, and 
on account of its simplicity and ease of application it would 
seem likely that it will come into extensive use. 








SOCIETY OF ENGINEERS. 


Ata meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, May 
6th, 1907, Mr. J. W. Wilson, vice-president, in the chair, a paper 
was read on ‘‘ Waterworks Constructions in America,” by Mr. 
Ernest R. Matthews, Assoc. M. Inst. C.E., F.R.S.E., Borough 
Engineér of Bridlington, of which the following is an abstract : 

Fhe author stated that he had been in communication with 
several American engineers respecting the design and construction 
of reservoirs, dams, and other waterworks constructions in that 
country, and that he had received from them much valuable infor- 
mation which formed the basis of his paper. He first gave a 
de‘ailed description of the covering in and improvement of the 
reservoir. Those works were designed by Mr. 
F. L. Fuller, C.E., Boston, U.S.A. Previous to the works being 
carried out the reservoir was an open one, and was a source of 
coutinual expense for cleansing. At the time of the covering-in 
its dimensions were as follows :— 

At top, 217ft. by 212ft.; at bottom, 159-8ft. by 154-3ft.; area 
covered in, 44,730 square feet ; capacity before covering, with 
a maximum depth of water of 17-22ft., 4,340,000 gallons; with the 
same high water, it is now 4,280,000 gallons. In 1902 it was 
covered in by groined elliptical arches in concrete at a cost of 
9-50 dols. per cubic yard. There are 169 piers, spaced 15-2ft. 
apart centre to centre. The elliptical arches have a span of 
13ft. 6in., and a rise of 2ft. 9in., the thickness at the crown being 
6in. The concrete used was 7 to 1, composed of 1 part cement, 
24 parts sand, and 44 parts screened gravel. The floor of the 
reservoir is covered with 4in. of concrete. The load on the piers 
is 18 tons to 19 tons to the square foot at the bottom. The total 
cost was £5894 9s. The author then submitted a tabulated state- 
ment relating to the construction of groined arches in connection 
with reservoirs and filters in America, which had been prepared 
by Mr. Leonard Metcalf, C.E., of Boston, U.S.A. 

The author then described asmall covered reservoir at Franklin, 
U.S A., also designed by Mr. Fuller. The reservoir is circular, 
46ft. in diameter, allowing a depth of water of 20ft., and having a 
capacity of 248,600 gallons. The wall is3-5ft. thick at the bottom, 
2-5ft. at the top, and 22ft. high. This reservoir is built in con- 
crete composed of 1 part cement, 2 parts clean sharp sand, and 
4} parts screened gravel. The roof is 10in. thick at the springing 
and Sin. thick at the centre, and has a rise of 4-6ft. To resist the 
thrust of the rcof a steel band, 14}in. wide and lin. thick, was 
inserted near the top of the concrete wall. The bottom of the 
reservoir consists of 6in. of cement concrete. An electrical indi- 
cator shows at the pumping station the elevation of the water in 
the reservoir. 

The author then described a covered reservoir at Louisville, 
U.S.A. This, he said, was a good example of a modern American 
reservoir, constructed throughout in reinforced concrete. The 
roof is of the groined arch type, the arches being approximately 
19ft. span and 3-8ft. rise, the thickness of concrete at the crown 
being 6in. and above piers 3ft. The reservoir measures 460ft. by 
392ft. and 394ft., and it has a capacity of 25,000,000 gallons, The 
piers are 3-4ft. diameter and 21-11ft. in height, and are placed 
22ft. apart, ceatre to centre. The concrete used was Portland 
cement concrete, 6 to 1. 

He then described a covered reservoir at Rockford, U.S.A. 
The reservoir measures 156°56ft. by 66-26ft. The roof only is of 
reinforced concrete, the remainder of the reservoir being in ordi- 
nary concrete. The roof is a ribbed arch; the ribs increase in 
depth from crown to haunches, and are 7ft. apart. The reservoir 
is constructed in 7 to 1 concrete, and the cost was 18,506 dols. 

He then proceeded to describe a low buttress dam at Theresa, 
U.S.A., which was carried out in reinforced concrete, being a new 
departure in dam construction. It was designed by Messrs. 
Ambursan and Sayles, of Watertown, N.Y. It is 120ft. long by 
lift. high, and has a foundation on the solid rock. It consists of 
a concrete slope supported by concrete buttresses, the former 
being 6in. and the latter 12in. in thickness, the buttresses being 
placed 6ft. apart centre to centre. The whole is reinforced by 
4in. Thacher steel rods and expanded metal. The buttresses and 
toe are of Portiand cement concrete, 9 to 1, and each buttress is 
bolted down to the rock by 1jin. bolts 3ft. in length. 

The author finally described a special high-pressure fire service 
main which has been laid in the City of Providence, U.S.A., the 
leading features of which are the design of the joints, the method 
of securing the pipes where laid on the curve, and the method of 
securing the branch pipes. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, yp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Pig Iron Revival. 

MIDLAND producers are sharing in the current Pig iro 
revival. The demand for foundry sorts is improving, as well onic 
forge descriptions, and in both cases consumers seem inclined to 
arrange for forward supplies, as the tendency of values is jn an 
upward direction. Engineers and ironfounders would probably d 
well to enter the market now if they are likely soon to be needj . 
further supplies, since with the American and German demand 
pronounced, and with remarkably heavy shipments from the North 
of England, conditions are favourable to further strength at least 
for the next few weeks, if not for longer. During the first fou, 
months of the present year, British pig iron has been shipped 
abroad to the extraordinary extent of 670,340 tons in quantity 
and £2,525,305 in value. This, compared with last year, is an 
increase in quantity of 270,299 tons; and in value of £1,140,299 
The improvement, compared with a year ago, in the shipments to 
the United States has been from 70,629 tons, valued at £397,62] 
to 231,948 tons, valued at £1,068,578. In the case of Germany the 
increase has been from 52,202 tons to 97,643 tons, and from £1 11,16] 
to £290,880. British pig iron exports to the States so far this year 
have been more than three times as good asa year ago. ‘The 
quantity which has gone to the States has been aboat two and 
a-half times as large as the quantity which has gone to Germany, 
In some cases sellers are asking 6d. or 1s, more than a week ago, 
Average quotations may be given as—Staffordshire cinder forge 
56s, 6d. to 57s.; part-mine, 60s. to 6ls.; best all-mine, 87s. 6d. to 
92s. 6d.; and cold blast 115s. There is a good call for Northamp. 
tons at 58s. to 59s., and for Derbyshires at 59s. to 60s., whilst 
North Staffordshires are quoted 60s. to 61s. The dearness of cokes 
is still a subject of much remark. 


Heavy Foreign Demand for Galvanised Iron. 


The manufactured iron trade occupies an improved posi- 
tion this week both as to bars and sheets, there being a better 
inquiry. Marked bars are £9, and unmarked £7 to £7 10s, 
Galvanised corrugated sheets are quoted £13 15s., and have been 
shipped very freely during the first four months of this year, 
especially to India, Australia, and Japan. Compared with a year 
ago the increases have been :—India, from 27,950 tons to 43,507 
tons; Australia, from 18,914 tons to 27,222 tons ; and Japan, from 
6671 tons to 15,571 tons. The total quantity sent to all countries 
rose from 149,998 tons to 167,825 tons, and the value from 
£1,932,091 to £2,440,849. All the foregoing figures relate to the 
four months’ period. Spelter continues dear and somewhat scarce, 


Steel. 

The various steelworks are well engaged, and makers, 
following the example of German producers, seem inclined to quote 
higher figures than recently ; for it is expected that the renewal of 
the continental combines, now announced, will lead to a somewhat 
higher level for steel, both on the Continent and also in this 
country, for some time ahead. Joists are quoted this week 
£7 2s. 6d. to £7 5s.; angles, £7 5s. to £7 10s.; mild bars, £8 to 
£8 53.; girder plates also £8 to £8 5s.; and boiler plates, £9 2s. 6d. 
to £9 5s. The demand for constructional sections is better. 


Improvement in the Engineering Trades. 


There is more employment in several branches of the 
engineering trades, including the electrical, hydraulic, and 
machine tool departments. The bridge and roofing trades are 
moderately engaged. The decision of the Indian Government to 
raise three and a-half millions sterling for railway purposes 
—including construction and equipment—is regarded with much 
favour by railway carriage and wagon builders, and by makers of 
railway material. The value of British railway passenger carriages 
shipped to all countries in the first four months of each year has 
increased from £236,954 in 1906 to £521,786 in 1907; and the 
corresponding increase for railway trucks and wagons has been 
from £828,348 to £990,080. The proposed combination between 
the Metropolitan Amalgamated Railway Carriage and Wagon 
Company and Messrs, Docker Brothers has this week been 
formally ratified at special meetings of the shareholders of both 
companies. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, May Sth. 


Pig Iron again Booming. 

THE attendance on the Iron Exchange on Tuesday was 
larger than usual, and for once in a way the sharp and continuous 
advance in warrants has affected this centre. Demand for ship- 
ment has also affected prices toa great extent, but there is a feel- 
ing in certain quarters that the present ‘‘boom” is being ‘‘engi- 
neered ” in the bull interest. This, however, remains to be seen ; 
but, certain it is, there was some amount of excitement on ’Change 
owing to the news from Glasgow and London. Consumers were 
inclined to place orders, but declined to pay the higher prices de- 
manded by merchants. There is little makers have to dispose of, 
but for long forward delivery they would be inclined to accept 
current rates. We could not hear of any large orders being placed 
on Tuesday, and buyers curtailed requirements as far as possible in 
anticipation of values not going much higher. It is felt that if the 
American demand slackens there would be a relapse, and that soon 
‘*the boot would be on the other leg.” Values are again higher 
by 2s, to 2s. 6d. per ton as compared with last week. 


Finished Iron. 

The question ot advancing prices in fuel is causing some 
anxiety to makers. Generally the contracts now being fixed for 
delivery over next year are 2s. per ton higher. So far as can be 
ascertained, makers have not yet decided on any advance in bars, 
but in the meantime prices are very firm, and this is marked by a 
good consumptive demand, 


Steel. 

The strong feeling in this department continues, and 
Lancashire billets are held for full rates, In foreign there is 
little doing, and the renewal of the Stahl Verband for five years has 
imparted a firmer feeling. Plates have an advancing tendency. 


Copper. 
There is a very quiet feeling in manufactured stuff at 
unchanged quotations. Ingots are a turn higher. 


Sheet Lead. 
Firm and in sellers’ favour. 


Quotations. 

Pig iron: Lincolnshire No, 3 foundry, 65s. 6d.; Stafford- 
shire, 653.; Derbyshire. 65s. to 66s.; Middlesbrough, open brands, 
69s. 7d. to 693, 10d. “Scotch: Gartsherrie, 76s. 6d.; Glengarnock, 
75s. to 76s. 6d.; Eglinton, 73s. 6d. to 74s.; Dalmellington, 73s. 6d. 
to 74s., delivered Manchester. West Coast hematite, 79s. 6d.; East 
Coast ditto, 81s., both f.o.t. Delivered Heysham: Gartsherrie 
74s, 3d.; Glengarnock, 72s, 9d. to 73s. 3d.; Eglinton, 71s. 3d. tc 
71s. 9d.; Dalmellington, 71s. 3d. to 71s. 9d. elivered Preston: 
Gartsherrie, 75s. 6d.; Glengarnock, 74s. to 74s, 6d.; Eglinton 
72s. 6d. to 73s.; Dalmellington, 72s, 6d. to 73s. Finished iron : 
Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: 
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Bars, £3; hoops, £8 2s. 6d.; boiler plates, official, £9 2s. 61.; 
‘lates for tank, girder, and bridge work, £7 12s. 6d. to £7 17s. 6d.; 
Vazlish billets, £6 10s. to £6 15s.; foreign ditto, £6 2s. 6d. to 
£6 5s.; sheets, £8 17s. 6d. Copper: Sheets, in quantity, £120 
er ton; small lots, 14d. per lb.; tough ingot copper, £114 10s.; 
Post selected, £115 per ton ; seamless copper tubes, 14d. to 14}d.; 
seamless brass tubes, 10d. to 11d.; condenser, 12d.; brass wire, 
10}d.; rolled brass, 10d.; brass turning rods, 10}d.; yellow metal, 
i“ ver lb. ‘Sheet lead, £23 to £23 5s. per ton, Tin ingots, 
English, £195 10s. per ton. 


Lancashire Coal Trade. 
The recent advance in slack and burgy has been main- 

tained, but house coal is in quiet request, though locally there is 
no change to report in prices. Slack was more plentiful, and it is 
noticeable that in house coal offers are being made in outside dis 
tricts at lower prices than those ruling in Manchester. Best 
furnace coke is bringing 3s. per ton more for this year’s contracts. 


BARROW-IN-FURNESS, May 9th. 
Hematites. 

A very great improvement is reported in the hematite 
jron trade this week. The demand has increased considerably, 
and a large business has been done, but the demand for prompt 
deliveries is in excess of the supply, and this is resulting in an 
advance in prices which has been expected for some time. A 
farther effect is shown in the shrinkage of warrant stocks. Last 
week 3623 tons of iron were cleared, and now warrant stocks stand 
at 45,000 tons, or about nine days’ production of the furnaces in 
blast in the district. Makers’ stocks are very small—indeed, many 
makers are behindband in their deliveries, and they are hesitating 
to book orders well in advance, as there is reason to believe that 
the price of hematite will soon be much higher than at present. 
Makers are quoting 82s. 6d. for mixed Bessemer numbers, net 
f.o.b., being an advance of 2s. 6d. on the week, and warrant iron 
sellers quote 80s, 9d. per ton net cash. There is a very large 
business in special steel, and it is probable that additional furnaces 
will be required to meet the market. There is also a steady 
demand for spiegeleisen and ferro-manganese, and all the charcoal 
iron manufactured in the district finds ready buyers. Some large 
transactions in scrap iron are reported, and it is probable that 
still more bosiness will be done in scrap of all sorts, as there are 
more old merchant steamers and old warships being broken up at 
present than for some tite past, and it is likely that this business 
will be further developed in the future. There is a strong trade in 
native ores, and the chances are that further native supplies will 
soon be available. There is a large importation of foreign ores, 
and also big imports of manganiferous ores from India and 
elsewhere. Native ores are at about 18s. per ton net at mines, 
and good Spanish and Algerian ores are selling at about 22s. net at 
West Coast ports. 


Steel. 

There is nothing new to report in the steel trade, except 
the further demand for shipbuilding material, but these orders are 
not likely to have much effect on the industrial situation until 
specifications are obtainable. The rail mills are on full time, but 
the demand is quiet, and the higher prices of steel brought about 
by the advance in the price of pig iron are likely to have a 
deterrent effect upon trade. The plate mills and the merchant 
mills are on half time. Steel ‘eens are busy, and are likely 
to remain so for some time to come. 


Shipbuilding and Engineering. 

Some important contracts are pending, but, no new busi- 
ness is reported this week. Builders are, however, gradually 
becoming better employed, and in the course of a month or so will 
be busy in all departments, Engineers are full of work, and are 
expecting some good orders, 


Shipping and Coal. 
There is considerable activity in the shipping trade at 
West Coast ports, The exports of pig iron and steel up to date 
this year now total 323,975 tons, being an increase of 52,326 tons 
on the corresponding period of last year. A good trade is being 
done in coal and coke at very firm prices, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Steam Coal. 

Coat is going forward in large quantities to Hull for 
export, but the takings at the higher Baltic ports are rather slow, 
the navigation not being yet fully open. The middle of this 
month, however, ought to see the Baltic business in full swing. 
The trade now being done is considerably in excess of that at the 
corresponding period of last year. A heavy tonnage is also being 
sent to Grimsby. At both ports the Humber fishing fleets are 
receiving good deliveries of t steam coal. Prices range from 
12s, to 12s. 6d. per ton at the pits, figures which are significant of 
the rate likely to rule when new contracts for locomotive fuel 
come to be made. Notts and Derbyshire coalowners are also 
forwarding heavy consignments to the coast. 


House Coal. 


The position remains pretty much as last reported. 
Several colliery proprietors, as stated last week, have lowered 
their lists by amounts varying from 5d. to 1s. a ton. But the 
movement is by no means general, and the demand which has been 
maintained since the beginning of the month will probably lead 
the majority of the coalowners to issue no revised lists until May is 
out. Secondary qualities continue to be in most request, and there 
is a very fair business with the Eastern Counties, London, and 
southern markets, while local requirements are fully up to the 
average. Silkstone coal, being scarce, fetches full rates; best 
Barnsley ‘‘softs” are obtainable at 11s. to 11s. 6d. per ton ; good 
secondary sorts realising about 10s. per ton at the pits, 


Coking Fuel, Coke, &c. 

Slack and smudge, in all descriptions, find ready sale. 
Coking fuel makes 6s. 6d. to 7s. per ton at the pits. Manufactur- 
ing fuel has generally gone up 6d. per ton in West Yorkshire, and 
even more in other coalfields. The contracts which fall out*at the 
end of June are pretty certain to be replaced at higher rates. 
The situation in coke is practically en conse With a very 
heavy make, stocks keep low, and the demand from the leading 
iron smelting districts is fully maintained. Best washed smelting 
coke, at the ovens, 17s. to 17s. 6d. per ton; unwashed, 14s. 6d. 
to 15s, 6d. per ton. Steel melting coke in heavy demand at 27s. 
to 28s, per ton. 


Iron Prices Advancing. 

The tendency in iron values is distinctly upward. Last 
week we intimated an advance of 1s. per ton in Derbyshire irons, 
and this week a further advance of a like amount has to be noted, 
raising Derbyshire No. 3 foundry to 62s. per ton and No. 4 forge 
to 59s. per ton, An upward movement is looked for in Lincoln- 
shire iron prices, which have stood since last December at the official 
quotations given last week. Hematites are also stiffening, the 
price, delivered in Sheffield and Rotherham, being now 89s. to 91s. 
per ton for West Coast, and 85s. to 87s. per ton East Coast, the 
latter subject to’ 2} per cent. . Bars remain at former figures, 
£7 15s, to £8 5s, per ton, and sheets are also unaltered at £9 10s 


Steel. 


Continued activity is reported in the various steel 
establishments. Special descriptions of crucible steel are in brisk 
request, and several good orders for high-speed tool steel have 
recently been placed. B and Si steels are largely 
called for. Quotations are easily maintained, the increased cost 
of production, owing to the rise in raw materials, and especially 
on account of the dearness of fuel, making the tendency more in 
an upward direction. Generally, the outlook in the steel trades 
is favourable, both in respect of distant and home markets. 





Railway Material, &c. 


Orders coming forward from distant markets are of fair 
volume, and additional inquiries from India and Canada are 
reported, with every prospect of resulting business. Springs, 
wheels, and tires are chiefly inquired for. The Japanese are also 
placing fresh requirements in buffers and other specialities. 
Wagon and railway wheel manufacturers in the Rotherham district 
are reported to be briskly employed. The home companies con- 
tinue to place work with a view to meeting immediate require- 
ments, there being no great weight ordered at any single time. 
In electrical and tramway specialities, as well as in material for 
motor car manufacture, there is satisfactory business being done on 
the whole, the latest foreign order announced in tramway material 
being on Japance account, 


The Export Trade in Cutlery. 

? The figures for April are more encovraging. Better 
business bas been done with Australia, Canada, New Zealand, and 
the South American markets. Chili and Brazil have voth largely 
increased their trade. South Africa and the East Indies, however, 
exbibit considerable decreases, and less has been done with the 
United States. The German and French trade has increased— 
Germaty, from £1123 in April of 1906, to £2463 last month, and 
France from £215 to £1181. Our best export customers for 
cutlery are Australia and Canada, the business done with these 
Colonies being about twice that done with the United States, the 
next largest buyer. The value of cutlery exports last month was 
£62,927, compared with £51,633 for April of last year. 


The Antwerp Ivory Sales. 

As anticipated last week, the result of the two days’ 
ivory sales at Antwerp has been to advance values even beyond the 
figures reached at London. The catalogues contained 72 tons, as 
compared with 69 tons at the corresponding sales last year. The 
Shetfield trade bought moderately. The Americans were the chief 
purchasers, securing about one-quarter of the whole. Large and 
medium teeth from 30 lb, upwards advanced £3 above the London 
price, bangle teeth £2 to £4, and scrivelloes were £2 per cwt. 
higher. 


Sir William Lyne in Sheffield. 

Sir William Lyne, Minister of Commerce and Customs in 
the Australian Commonwealth, visited Sheffield on the 6th inst., 
accompanied by Dr. Wollaston, Comptroller-General 2f Trade and 
Customs. Sir William addressed a largely attended meeting of 
manufacturers, merchants, members of the City Council, officers of 
the Sheffield Federated Trades Council, the Cutlery Council, and 
others. The chair was taken by Mr. Joseph Dixon, President of 
the Chamber of Commerce, on whose invitation the visit was paid. 
Sir Williata vigorously advocated the policy of preference between 
the Colonies and Great Britain. A vote of thanks was heartily 
accorded for his address, on the motion of the Lord Mayor, seconded 
by the Master Cutler. Earlier in the day the visitors had an oppor- 
tunity of seeing several of the industrial processes carried on in 
Sheffield—at the Suffolk Cutlery Works. Hadfield’s Steel Foundry 
Company, and Tinsley Steel, Iron, and Wire Rope Works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position... 


IN all respects trade is very good indeed in the iron and 
allied industries, better, in fact, than it has been for over seven 
years, and prospects are excellent of business continuing healthy 
and satisfactory for some months. From America, Germany, and 
all the other iron-producing countries abroad the most favourable 
reports are received, and there is no question that our own 
trade is quite as encouraging, that being shown most clearly by 
the Board of Trade returns for April, and that it is no mere spurt 
is seen from the fact that the four months’ figures are as good as 
those for the month. Locally the stock of pig iron in the public 
stores is being depleted at an unprecedentedly rapid rate, far in 
excess of what the most optimistic of traders could ever have 
anticipated. All branches of the iron and steel trades are equally 
prosperous. 


Cleveland Pig Iron. 

A large business has been done in Cleveland pig iron 
during the last few days, especially on export account. With the 
Germans there has been a strong buying movement in progress, 
and Cleveland producers have secured good orders, Cleveland 
warrants have risen to 60s. 11d. cash buyers, a rise of 3s. in a 
week and of 7s. 7d. in just about a month. Some think this too 
rapid an increase, and expect areaction, but consumers are paying 
the higher prices, as they are really badly off for iron. Thus the 
sellers are the masters of the situation, and are able to maintain 
the quotations without any ‘‘set-backs” worth mention. For 
No. 3 Cleveland G.M.B. pig iron 61s, 6d. per ton has been quoted 
for early f.o.b, delivery, but 61s. 3d. has been the general price, 
and it has been paid. Merchants are not taking less than the 
makers. The scarcity of No. 1 Cleveland pig iron may be judged 
by the fact that it is realising 4s. 6d. to 5s. per ton more than 
No, 3, whereas for a long time it was never more than Is, 6d. per 
ton above No. 3. It is most difficult to find anyone who has No. 1 
to sell. The lower qualities of Oleveland pig iron are also scarce, 
and have gone up substantially. Not long ago we had No. 4 forge 
at 4s. per ton cheaper than No. 3, now it is only 1s. cheaper, and 
No. 4 foundry is 6d. below No. 3. 


Hematite Iron. 

The upward movement in prices has extended to the East 
Coast hematite iron trade, and the rise is going on at a rapid rate. 
For weeks mixed numbers were kept at 77s. per ton, makers being 
in a position to maintain that, and the situation as regards prices 
showed a great contrast with that in Cleveland iron, for while the 
quotations for hematite were stationary, those of Cleveland iron 
were very erratic. This is partly explained by the fact that there 
was no stock in the public stores of hematite iron, while between 
400,000 and 500,000 tons of Cleveland iron was lodged in Connal’s 
stores, much of which was in the possession of speculators, who 
regulated the prices, whereas the makers of hematite were able to 
fix their own prices. Within the last ten days makers of East 
Coast hematite iron have been able to put up their prices of mixed 
numbers from 77s. to 80s. per ton, and have booked a considerable 
number of good orders, for consumers have had to come forward 
to replenish their stocks. The price of hematite is relatively dearer 
than that of Cleveland iron, being 19s. higher instead of the normal 
103. No. 1 is at 8ls., and No. 4 at 76s. 6d. Rubio ore has 
followed pig iron up, and most of the merchants have this week 
been quoting 21s. 9d. to 22s. 3d. per ton c.i.f. Middlesbrough. 


Pig Iron Stocks. 


The shortage in the supply of Cleveland pig iron is 
indicated by the enormous depletion in the stock held by Messrs. 


since March last year the stock has dropped from 750,000 tons 
to 383,210 tons; in fact, it is only about half of what it was 
fourteen months ago. Moreover, there is reason to believe that 
the reduction in the stock will continue for the next three or four 
months to be at much the same rate as was reported in April. It 
is to be borne in mind that the output of pig iron in all countries 
is short of the demand, and that there isno large stock in any part of 
the world, except in Connal’s store at Middlesbrough. The 
deliveries of warrant iron on export account have never been any- 
thing like so extensive as they are at present, and they would be 
larger still if the shipping facilities were equal toit. The quantity 
now held consists of 369,029 tons of No. 3, 13,481 tons of No. 4 
foundry, and 700 tons of iron not deliverable as standard. The 
attention of the pig iron makers all over the world is now directed 
to the extraordinary decreases that have every day to be reported 
in the stock in the public store in this district. 


Shipments of Pig Iron. 

The export demand/for pig iron continues as pressing as 
ever, and it seems impossible to satisfy it, more especially the 
demands of America and Germany. Makers here cannot well in- 
crease the production to cope with the extra demand, because 
there is the difficulty of getting fuller supplies of ironstone, the 
output of which cannot well be increased. The quantity of pig 
iron exported from the Cleveland district this month has been 
35,755 tons, compared with 32,707 tons last month, 37,239 tons in 
May, 1906, and 22,829 tons in May, 1905, all to 8th. 


Wagon Supply in North-East Englend. 

For some months the traders of the North-east Coast have 
had to complain of their business being hampered and curtailed 
by the shortness of the supply of wagons furnished by the North- 
Eastern Railway Company. The freighters in the district are not 
permitted to find their own wagons and Jet the railway company 
do the haulage, an arrangement having been made some years ago 
by which the railway company bought up all the existing private 
wagons, and then furnished not only the haulage but also the 
wagons for the traffic passing over their lines. The supply has not 
of late been adequate to the requirements, and a few days ago a 
deputation from all the Chambers of Commerce interviewed the 
directors of the railway company relative to providing an ample 
supply of wagons to cope with the enlarged trade. Furnaces have 
even had to be put on slack blast, because a sufficient supply of 
coke was not to band, though it was ready at the colliery. Pig 
iron, &c., has had also to be put into stock which the customer was 
waiting for. 


Manufactured Iron and Steel. 


Buyers are coming forward more freely than for a long 
time, and there are no indications that there will be any slackening 
of trade this year. Producers are already well sold for the 
summer and the greater part of the autumn, and prospects 
altogether are encouraging. As far as regards prices, however, 
manufacturers have made no alteration, but it is expected that 
when there is any change it will be in the way of advances, for 
prospects are good. Steel ship plates are at £7 10s.; iron ship 
plates, £7 15s.; steel ship angles, £7 2s. 6d.; steel joists, 
£6 17s. 6d.; steel sheets, £8 15s.; iron bars, £8, all less 24 per 
cent. f.o.t. Galvanised sheets are firm at £13 15s,, less 4 per 
cent f.o.t. Heavy steel rails are at £6 15s. net. Ironfounders are 
booking orders more freely than for a long time, especially for 
chairs and pipes, both on export account. ‘The trade union 
officials report a steady decrease in the number of members out of 
work. Relative to the ironfounder»’ application for an advance of 
wages which the masters could not afford to concede, the men have 
suggested to the North-East Coast Engineering Federation that the 
application be referred to arbitration, and that the Conciliation 
Board shall be re-established. The employers have decided to have 
a conference with the men’s representatives on the question. 


Wages of Engineers. 

Some time ago the men in the engineering industry of this 
district made an application for an advance of 2s. per week on time 
wages and 50 per cent. for piece-workers, but the employers could 
not see their way to grant any part of therequest. The men were 
very dissatisfied with the reply, because in other districts such a 
concession had been made by the Employers’ Federation. The 
men have, therefore, decided to take a ballot on the question of 
stopping work. 


Coal and Coke. 

In the coal trade there is an excellent business being done, 
more particularly in the gas coal branch, and exports are very 
brisk. The metropolitan gas companies have bought practically 
about all the coal they will need over the next twelve months, 
estimated to be over three and a-half million tons, and the bulk of 
this will be obtained from the Durham collieries at prices above 
those agreed upon for the previous contracts. The general quota- 
tion for best gas coal is 13s. 6d. per ton f.o.b., with seconds at 
12s, 9d. Coking coal is at 13s. 6d. per ton, and the price of coke 
in the circumstances cannot well be further reduced ; indeed, it is 
rather stronger in sympathy with the rise in the value of pig iron. 
Foundry coke is at 24s. per ton f.o.b., and medium furnace coke 
at 20s. 6d. to 21s. per ton delivered equal te Middlesbrough. The 
Durham Coal Trade Conciliation Board have awarded the miners 
an advance of 37 per cent., making the wages 40 per cent. above 
the standard of 1879. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Fresh Boom in Pig Iron. 

THERE has been a further very decided upward move- 
ment in the values of pig iron since last report. Towards the 
close of last week an extraordinary demand was experienced for 
pig iron, both for home use and export. Prices of Cleveland 
warrants went up ls. 6d. per ton, and all the makers’ prices were 
likewise advanced. The large reduction in stocks and continued 
heavy shipments had a strengthening effect. Monday, being a 
Scotch Bank holiday, the pig iron market was closed, but in the 
London market the upward movement was accentuated, and when 
the business resumed in Glasgow on Tuesday, something like a 
boom was experienced. Cleveland warrants were done up to 6ls. 
cash, 61s. 4d. for delivery in one month, and 6ls. 6d. for three 
months. When it is remembered that only a few weeks ago the 
price of Cleveland warrants was at 52s. 10d. cash, some idea will 
be obtained of the subsequent strength of the upward movement. 
Merchants and makers report that the foreign demand continues 
unabated, and that the rise in prices in the last few days has 
brought out a number of needy home consumers. The thing that 
causes most anxiety is the meagre proportions to which the pig 
iron stocks have been reduced. Should the present demand con- 
tinue, it seems inevitable that a dearth of raw iron will have to be 
faced. 


Scotch Makers’ Prices. 

The prices of Scotch makers’ pig iron have been raised 
since last report, but the warning has been given that, in the present 
condition of the market, they must beregarded as nominal. G.M.B., 
No. 1, is quoted at Glasgow, 70s. ; No. 3, 67s. ; Govan and Monk 
land, Nos. 1, 71s.; Nos. 3, 68s. 9d.; Carnbroe, No.1, 75s. ; No. 2, 
69s.; Clyde, No. 1, 77s.; No. 3, 72s.; Gartsherrie and Calder, 
No. 1, 77s. 6d.; No. 3, 72s. 6d.; Summerlee, No. 1, 78s. 6d.; No. 3, 
73s.; Langloan, No. 1, 793.; No. 3, 73s.; Coltness, No. 1, 88s.; 
No. 3, 75s.; Glengarnock, at Ardrossan, No. 1, 78s.; No. 3, 








to £10 per ton, 





Connal and Co, Last month it equalled nearly 57,000 tons, and 
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68s. 6d; Dalmellington, at Ayr, No. i, 74s.; No. 3, 69s.; 
Shotts, at Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Carron, at 
Grangemouth, No. 1, 80s.; No. 3, 73s. per ton. 


Hematite Iron. 

Towards the end of last week Cumberland hematite 
warrants were sold in our markets at 77s. 6d. for delivery in four- 
teen days, and business has since been done at 80s. to 80s. 3d. for 
delivery in one month. There has beena further rise in the prices 
of Scotch hematite, which is now quoted at 82s. for delivery at the 
West of Scotland steel works. A large quantity of hematite pig 
iron is going into consumption at the steel works. 


Output and Stocks of Pig Iron. 


Since last report one furnace has been taken off ordinary 
iron, but an additional one has been placed on the manufacture of 
hematite. There are now 44 making hematite, 40 ordinary, and 
6 basic iron, the total of 90 thus in operation in Scotland compar- 
ing with 91 in the preceding week, and 90 in the corresponding 
week of last year. There has been some decrease in the stock of 
pig iron in the Glasgow warrant stores, which now amounts to 
5862 tons, of which 3362 is ordinary Scotch and 2500 other makes 
of pig iron, which are of standard quality. The stocks here have 
comparatively little influence on the market, because the prices of 
Scotch warrants are generally purely nominal ; but it is otherwise 
with the reduction of stocks at Middlesbrough, which strongly 
affects our market, and is watched with the keenest interest. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were 7837 tons, compared with 5766 in the corresponding 
week of last year. There were despatched to Canada 1380 tons ; 
Holland, 970 ; South America, 575 ; Australia, 408 ; Italy and Ger- 
many, 250 each ; China and Japan, 1 0; United States, 80 ; Spain 
and Portugal, 70; France, 85; Russia 50 ; India, 40 ; Belgium, 20; 
other countries, 210; the coastwise shipments being 3399 tons, 
compared with 3701 in the corresponding week of 1906. 


Wages of Blast Furnacemen. 

Although the price of pig iron is now advancing, the wages 
of the blast furnacemen fail to be reduced under the sliding-scale. 
The joint secretaries for masters and men have reported to the 
Board of Conciliation that, in view of the price of pig iron 
warrants in Glasgow market during the last three months, a fall of 
24 per cent. takes place in the workmen’s wages. 


Finished Iron and Steel. 

The makers of finished iron report that, while there has 
been some improvement in the business with home consumers, it 
has been of less importance than could be desired, and the foreign 
inquiry has been indifferent. In the meantime, current orders 
suffice to keep the works employed. The demand for steel has 
been quiet, and it is hoped that some improvement may be soon 
experienced, although the restricted fresh business in shipbuilding 
does not afford the most hopeful outlook. 


The Coal Trade. 


An active business has been passing in the coal trade of 
this district. The past week’s coal shipments at Glasgow Harbour 
exceeded those of the preceding week by about 25,000 tons. 
Supplies of all qualities are large, and, as regards splint coal, the 
demand for which has slackened to some extent, the price is down 
3d. to 6d. per ton. House and steam coal are both in active 
request at about former prices. There is an extensive business in 
the qualities required for manufacturing purposes. 








‘WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Cos! Trade. 

THE past week, owing to the heavy gale, which consider- 
ably delayed tonnage, was not a very busy one as far as local docks 
were concerned ; tonnage, however, has since come up in large 
quantities, and has consequently had the effect of congesting the 
docks, and I am given to understand that loading berths are diffi- 
cult to obtain. The promise of the week was very evident in a run 
I had over the principal lines on Saturday last. The accumulation 
of laden trucks was very great, bearing well-known names, from 
all parts of the coalfield. 


The Coal Shipments Last Week. 


I note that from the South Wales ports for the week end- 
ing May 3rd the returns from official totals were 517,724 tons, an 
increase on corresponding week of last year of some 18,700 tons. 
Of this quantity, Cardiff shipped 360,141 tons of coal, Port Said 
taking six cargoes of 34,500 tons, the River Plate seven cargoes 
of 33,400 tons, and Genoa eight of 32,000 tons. In addition, 
Cardiff shipped 600 tons coke and 11,000 tons patent fuel, Singa- 
pore taking 3500 tons. Newport's coal shipment was a large one, 
31,884 tons, the River Plate taking four cargoes, 17,000 tons, and 
Genoa two cargoes, 10,800 tons ; tons patent fuel going to 
Algeria. S coal ship t was 50,237 tons, Havre taking 
3600 tons and Barcelona 3200 tons. Some 7000 tons patent 
fuel were also despatched. Port Talbot shipped 25,662 tons of 
coal, Iquique taking two cargoes, 8000 tons, and Bordeaux two of 
7000 tons. F 





The Coal Market. 

The coal market is steady for large, and firm for small. 
Some of the collieries have been handicapped by non-arrival of 
tonnage, and this has had the effect in certain cases of weakening 
prices for spot shipment. Now, however, that suppliesare coming 
in of sufficient volume prices are well ma‘ntained, and the inquiry 
is fair, but there seems a disposition on the part both of buyers 
and sellers to await the result of the meeting on the 10th inst., 
when the wages question will be discussed by the representatives 
of owners and men. The approach of the Whitsuntide holidays 
will also have an effect. 


The Wages Question. 

On ‘Change, and wherever coalowners meet, the para- 
mount subject of conversation is the wage rate. It will be 
remembered by critics of the situation that in 1900, when the 
African War sent up prices to a great height, the sliding scale gave 
124, per cent. advance, followed by another of 13; but it is Sift 
cult to see what grounds the men have for such advances at the 
present juncture. It is urged by coalowners that for best steam 
coals there has been a falling off during the last two or three 
months, and that greater quantities of second steam, dry coals, 
and the western and eastern coals of Monmouthshire, have been 
sold. On the other hand, it is contended that higher prices in 
coal have come to stay. ‘‘ Wales,” says an authority, ‘‘is becom- 
ing the world’s coal cellar, and prices will have to go up.” Ina 
few days the verdict will be known. 


Latest Coal Prices at Cardiff. 

On ’Change, this week, the following quotations rule :— 
Best large steam coal, 17s. 6d. to 18s.; seconds, 16s. 9d. to 
17s. 3d.; ordinary large steam, 16s. to 16s. 6d.; drys, ordinary, 
16s. to 16s. 3d,; best black vein Monmouthshire, 16s. 9d. to 17s.; 
Western Valley, 16s. 3d. to 16s. 9d.; Eastern Valley, 15s. to 
15s. 6d. House ccal: Best, 19s. 6d. to 20s.; seconds, 16s. to 18s.; 
No. 3 Rhondda, 19s. 6d. to 20s.; through, 16s. to 16s. 6d.; smalls, 
13s. to 13s. 3d.; No. 2 Rhondda, 13s. 9d. to 14s. 3d.; through, 11s. 
to lls, 3d.; small, 9s. 3d. to 9s, 6d.; best washed nuts, 14s. 9d. to 





15s. 3d.; seconds, 14s. to 14s. 3d.; peas, 18s. 9d. to lds, 3d.; 
seconds, 13s, to 13s. 3d.; best small steams, lls. 9d. to 12s.; 
secohds, 10s, 6d. to 1]s.; inferior smalls, including drys, 9s. to 10s. 
Patent fuel improving, 16s. 6d. to 17s, 3d, Coke, 19s. 6d. to 
21s. 6d. for furnace ; foundry qualities, ordinary, 25s, to 27s.; 
special foundry, 29s, to 31s. 


Anthracite. 

At Swansea, mid-week, there was a better demand for 
this class of coal ; forward business was strong; ordinary large 
Swansea in very good inquiry; quotations firm. Best hand-picked 
malting, 20s, to 21s.; seconds, 18s. 9d. to 193s, 3d.; Swansea Valley, 
17s. 6d. to 183.; red vein, 13s. 6d to 14s.; machine made cobbles, 
203. to 2ls.; nuts, 23s. 6d. to 26s. ; , 133. 9d. to 16%.; rubbly 
culm, 7s. 9d. to 8s.; duff, 5s. 9d. to Be Other quotations; steam, 
17s. 6d. to 18s.; seconds, 15s. 6d. to 16s.; ordinary large bunkers, 
14s. to 14s. 6d.; through bunkers 11s. 94. to 12s 3d.; smalls, 8s. 6d. 
to 10s., aecording to quality. Bituminous, No. 3 Rhondda, 19s, 6d. 
to 20s.; smalls, 13s, to 18s. 6d. Patent fuel, 163. 


The Pitwood Trade. 

The total quantity imported last week into the various 
ports of South Wales and Mon, was about 17,500 tons. Several 
cargoes came from Youghal and Cork, but the greater quantity 
from France and Spain. L’Orient, Bordeaux, and Oporto figured 
well. Owing to the abundant supplies prices weakened, and mid- 
week Cardiff quotations were down to 19s. 9d. to 20s. for good 
French fir. 


Freights at Cardiff. 


Moderately active all round; more demand from coast, 
with improvement in freights, Mediterranean quiet ; Bay firm. 


The Iron and Steel Trades. 


Steel sleepers are in strong demand. The principal iron- 
masters maintain their importations of iron ore principally from 
Bilbao, 28,000 tons coming ir last week, and I note that substantial 
cargoes of pig iron continue to arrive at Welsh ports from Working- 
ton and other districts. Newport received a cargo last week, and 
Swansea 650 tons from various quarters, and nearly 900 tons scrap 
steel. Cardiff received some 800 tons of steel bars and billets from 
Germany, «/a@ Rotterdam, and Newport 2200 tons vid Antwerp. 
Newport continues to sena large quantities of steel billets to 
Lydney. Lilanelly is also sending to the same. The promising 
state of the iron trade is clearly shown by the advanced prices of 
pig iron. At Swansea the ruling quotations last given were, for 
Bessemer mixed numbers, 80s. 8d., instead of 76s, 5d.; Middles- 
brough, 60s. 8d., instead of 58s.; Scotch, 68s., instead of 65s. 9d. ; 
and Welsh hematite, 86s., instead of 84s. to 85s. Steel bars, 
Bessemer, £6 to £6 2s. 6d. Heavy and light rails unchanged. At 
Dowlais last week light weights and short lengths were turned out 
freely from the Big Mill; the Goat Mill was busy with supplies 
for home and foreign railways; good quantities of sleepers and 
fish-plates for Indian State Railways, 


Tin Plate Trade. 

A good deal of activity prevails in the trade in all quarters. 
Swansea shipments last week totalled 94,731 boxes, and 80,356 
boxes were brought from works. Total stock are now 106,007 
boxes, All the mills are doing good work, and in supplying bars 
for the works it was stated at the Metal Exchange last week that 
the utmost efforts were required to meet the demand. At 
Llanelly there was a very good output, and it is now stated that 
the trade is in such a healthy condition that it is very likely Llan- 
gennech works, long closed, will be re-started. One rumour is 
that the machinery will be re-erected in Spain. Latest demand 
still good, last returns showing large increase, China, India, and 
New York taking large supplies, Roumania large buyer of black 
plates, and Japan of galvanised sheet. Prices: Ordinary plates, 
B , 15s.; Si , 15s. 14d.; C.A. roofing sheets, £11 10s. 
per ton; big sheets for galvanising, £11 10s.; finished black plates, 
£11 5s. to £11 10s.; galvanised sheets, 24 g., £13 15s. to £14; 
block tin, £192. Other quotations :—Swansea: lead, £20 2s. 6d.; 
copper, £102 10s.; silver, 304d. per oz.; spelter, £26. 


French Colliery in Wales. 

It is well known on Change, Cardiff and Swansea, that 
French capitalists play no insigniticant part in the Welsh coal 
trade. It is now understood in Swansea that the New Wernddu 
Colliery owners, who control a large coal trade with France, are 
arranging to increase their capital to two millions sterling, and to 
sbip about three million tons from the Wernddu, the Maine, and 
other collieries to France. The principal seam is the well-known 
Graigola, and it is thought that an output can be obtained of 
500 tons a day from that seam. The intention also, I learn, is to 
have a factory for briquettes, 


The Navy and Welsh Coal. 

The Admiralty has been written to by a correspondent, 
who calls attention to the extreme need of sufficient supplies of 
Welsh coal being reserved for our own Navy, and has been assured 
that the coal supply for the fleet receives every attention. 





Alexandra Dock and Railway Company, Newport, Mon. 


An important addition to the dock has been opened for 
traffic ; this is a new wharf, constructed on Hennebique’s patent 
ferro-concrete system, and was built for the Alexandra Dock Com- 
pany by Messrs. Jackman and Son between the north pier of the 
north lock and the river jetties, It is 403ft. in Jength, and has a 
surface area of over 18,500 syuare feet. The depth of water at 
high-water spring tides is 31ft. 9in., and at high-water neap tides 
21ft. Yin. This is 3ft. 3in. more than that of any wharf in 
use in the port. The level of the berth is 3ft. 3in. above the 
Alexandra’ Dock sill, and 2ft. 6in. above the Town Dock sill. Itis 
provided with a crane road and two working roads linked with the 
company’s railway, with through communication to Maesglas and 
Mendelgref Junctions, The equipment is thoroughly up-to-date, 
consisting of four modern movable hydraulic cranes having a 
lifting capacity of 45 cwt., a working radius of 29ft , and a lift of 
60ft. The exigencies of fire are well looked after. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, May Ist. 

LarRGE orders have been placed during the past week for foundry 
iron for delivery between this dave and August, The business has 
been divided among New Jersey, New York, and Pennsylvania 
furnaces, Basic furnaces are being turned on to foundry grades 
because of the inquiries recently submitted for very large quanti- 
ties of foundry iron, It is estimated that there are at the present 
time inquiries for fully 90,000 tons of basic iron, the output of 
which is no more than equal to the present demands. All of the 
foundry furnace people are refusing to make the slightest conces- 
sion, and show good reasons for their determination. There is 
some trouble at the southern furnaces in ke-ping up an even out- 
put, owing to some labour difficulties and the ability of always 
having at hand q proper supply of material. Bessemer pig has 
sold in large lots at 22 dollars in Western Pennsylvania. Sales of 
10,000 tons of grey forge are reported to-day at full prices. Eng- 
lish iron has advanced a trifle in price, and importers are confident 
that they will be able to handle larger quantities during the next 
sixty days. The price of cotton ties have been advanced 10 cents 
per bundle over last year’s schedule price. All kinds of sheet iron 
are selling a trifle above last year, and everyehing going into the 
manufacture of agricultural tools and implements is selling at stiff 





prices. Within a few days-inquiries have appeared for autuiny 
supplies of steel for 1e qui ts representing engineer. 
ing pane, foundries, and car shops. There is less disposition 
to buy for later than six months’ delivery than there 
was a month ago. For early deliveries prices are very 
firm, while for remote deliveries buyers will not place 
their orders unless some attractive concessions are offered, 
Makers are in no disposition to solicit business in that way 
at this time. Railroad managers are developing a good deal 
of caution in further anticipating remote requirements, They fee} 
that they are safe in awaiting developments promised by the 
increasing we froma for steel making,. and which will be ready to 
turn out steel towards the close of this year. There isa strong 
undertone to the market and not a sign of over-production and no 
disposition to attract business. One order for 10,000 tons of stee| 
rails for export to South America has been taken. The cast pipe 
makers are having all the business they can possibly do, and they 
will probably be large purchasers of Middlesbrough pig iron ; in 
fact, some heavy purchases within a few days have already been 
made by those interests, Exporters are bidding 24 cents for 
copper for Jane export. The market is temporarily active and 
prices are very strong. Imports of copper are heavy at both 
Atlantic and -Pacific ports. ‘Total exports for week ending April 
25th 2998 tons, and since the Ist of April 14,846 tons. The tin 
market is stronger under statistical advices. The American 
deliveries for the month of April are estimated at 400 tons greater 
than a week ago, and it is believed that when the entire quantity 
is figured up it will be over 3500 tons for the month, 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. BrucE PREBLES AND Co,, Limited, announce that 
they have found it necessary to improve their office accommoda 
tion in the Newcastle district, and that their Newcastle office has 
been changed to Pilgrim House, Pilgrim-street, the telegrapbic 
and telephonic addresses remaining the same—viz., ‘‘ Peebles, 
Newcastle-on-Tyne,” and ‘‘ 2620 Central.” 

Watts AND ROBERTSON, engineers, Queen Anne’s-chambers, 
Westminster, the London representatives of RK. Roger and Co., 
Limited, Stockton-on-Tees, Normandy’s Patent Marine Aérated 
Fresh Water Company, Limited, the Hebburn Boiler Company, 
Limited, &c., inform us that they have recently been “pl inted 
the London representatives of Robert Stephenson and Co., Limited, 
shipbuilders, Hebburn-on-Tyne, and have found it necessary to 
remove to larger and more convenient offices at 23, Leadenhall- 
street, E.C, 








MANCHESTER GEOLOGICAL AND MINING SocieTy.—An ordinary 
meeting of the members of the Manchester Geological and Mining 
Society will be held at Queen’s-chambers, Manchester, on Tues- 
day, May 14th, at 4 p.m. The following paper will be read :— 
“The Rock-salt Deposits at Preesall, near Fleetwood, and the 
Mining Operations Therein,” by Mr. Frederick J. Thompson. The 
following paper will be open for discussion :—‘‘ An Account of 
Sinking and Tubbing at Methley Junction Colliery, with a 
Description of a Cast Iron Dam to Resist an Outburst of Water,” 
by Isaac Hodges. 

THE PATENTS AND DESIGNS BILL,—Progress was made with this 
Bill on Tuesday by Standing Committee C, under the chairman- 
ship of Mr, Laurence Hardy. On the motion of the Solicitor- 
General (Sir W. Robson), a modification of Clause 2 was agreed to. 
The clause as drafted required a deposit of samples in the case of 
chemical inventors; and, as it was amended, the comptroller will 
have a discretion as to the requirement of those samples before 
the acceptance of the complete specifications, It was also agreed 
on Clause 5 that complete specifications should not be treated as 
bad because they contained reference to an invention not in the 
original specification ; but that the new invention should be treated 
as a subject of fresh application. After Clause 8 had been reached 
and disposed of the ittee adjourned. 


Conrracts.—For the Pacific Steam Navigation Company, 
William Beardmore and Co., of Dalmuir, have just been commis- 
sioned to build a twin-screw steamer of 11,500 tons gross, which 
both in tonnage and in length will be the largest of the Pacific 
Line’s tleet. She will be 530ft. long, 62ft. beam, 40ft. Gin. deep, 
and will be fitted with all the latest improvements and with 
luxurious accommodation for 250 first, second, and 700 
steerage passengers.—The Mirrlees Watson Company, Limited. of 
Glasgow, has just received orders for condensing plant from 
J. and P. Coats, Limited, Paisley; the Powell .Duffryn Steam 
Coal Company, Limited; the City of Hereford; Les Ateliers 
Thomson Houston, Lille ; the Sunderland Shipbuilding Company, 
Limited ; W. Beardmore and Co., Limited ; Stewart and Lloyd, 
Limited ; and Taylor Brothers and Co., Limited ; the size of the 
plants varying from 90,000 Ib. to 75001b. of steam per hour. 


MURDOCK AND THE STEAM TURBINE.—The fact that the steam 
turbine, which is proving of late so marked asuccess for marine propul- 
sion, and which bids fair to er popular for certain land 
services also, has long been wanted and sought for was strikingly 
illustrated by an anecdote told at one of the recent meetings 
at Dudley of the Staffordshire Iron and Steel Institute by its Vice 

resident, Mr. Buchanan, who is also President of the Nationa 

‘oundrymen’s Association. Mr. Buchanan was moving a vote cf 
thanks to Mr. Noel—of Messrs. Willans and Robinson, of Rugby 
—for a very interesting and instructive lecture upon steam turbines, 
with special references to the ‘‘ Parsons” and the ‘‘ Willans” types. 
Mr. Buchanan said: ‘‘ This country, no doubt, owes a great deal to 
the ingenuity and ability of Mr. Parsons in making the first success- 
ful steam turbine for marine use, which you have seen on the screen 
to-night. The steam turbine has been wanted for years past, and it 
is within my knowledge that Murdock, who, you will remember, 
was associated with James Watt, made a small one, and a man | 
know came across it am alot of rubbish at Murdock’s house. 
Murdock’s name was on it, so there could be no doubt as to its 
genuineness, They took this old model to pieces, cleaned it up, put 
steam into it, and it rattled away ; but when they heard it going 
they guessed why Murdock had dropped it, namely, because the 
noise was soalarming. I believe that model isin possession of one 
of the Tangyes now.” 


THE DEVELOPMENT OF ScoTTisH CANALS.—The Commission at 
present sitting hearing and considering evidence as to the value 
and development of the various canals throughout the country are 
to visit the Crinan Canal in June, and the Inverness County 
Council propose to urge the Commission about the same time to 
examine and ccnsider the case, and the claims to development, of 
the Caledonian Canal. While it is understood that schemes are 
to be, or have been, put before the Commission for —ae the 
Forth and Olyde Canal and the Crinan Canal, the Council are not 
prepared to spend money in bringing expert evidence forward 
regarding the enlarging of the Caledonian, but it has been 
remitted to the Finance Committee to take any action that might 
be considered necessary in calling attention to the claims of the 
more northern waterway. It was stated at a recent Council meet- 
ing that the improvement of the Caledonian Canal would be of 
very great advantage to the country, and to the town of Inverness 
in many ways. At present it was in a moribund condition owing 
to the large size of ships, and the difficulty of getting through the 
canal owing to the approaches and the nature of the locks. It 
was not up to date in any way. At the same time, as naval 
squadrons came more to the north than hitherto, and were. using 
harbours which were near to the canal, there was every: reason to 
believe that the Commission would.go very closely into its possible 
advantages from a strategical point of view. 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Tye most important event of the week has been the pro- 
, of the Steel Convention for a further period of five years, 
»lace on the Ist of May, a full understanding having 
been arrived at on the question of freights, of dealers, and of 
“quotes” Of the Upper Silesian works, the Kinigs and Laura- 
Hiitte, K attowitz, and Gleiwiiz are — the Convention. After 
the prolongation of the German Stee) Convention that of the 
Belgian Steel Convention is generally looked upon as quite certain. 
The condition of the iron industry during the last few weeks has 
been comparatively quiet, as ironmasters and the consumers of 
iron and steel did not care to do any extensive business until the 
stion of the prolongation of the Steel Convention had been 
sfactorily settled. But now a ruth of fresh orders is 
expected. Pig iron remains scarce. Prices have not been 
changed, in spite of the fact that large consumers are rather 
inclined to purchase supplies of English pig iron. At a recent 
meeting of the Diisseldorf Pig Iron Syndicate demand and inquiry 
were stated to be strong. Orders on the Ist of April were exactly 
735,000 tons. The trade in manufactured iron has been somewhat 
irregular lately. Bars are wanting in animation, and so are girders, 
but an imcrovement in demand could be felt quite recently ; a 
little more life was also noticeable in the plate and sheet trade. 


longatior 
which took F 


que 
sat 


Business in Iron and Steel in Silesia. 

What has been reported of the Rhenish-Westphalian 
district may also be said of Silesia. Material changes have not 
taken place recently, but there a steady occupation is reported 
in the different departments, and much stiffness in prices. 


Silesian Mining Statistics, 

In the year 1906 the total production of the collieries was 
20,614,198 t., worth M. 215,220,574; iron ore mines, 209,146 t., 
worth M. 1,125,171; zine-lead ore mines, 657,970 t., worth 
M. 39 834,210; cokeries, 1,594,678 t., worth M. 18,613,201; 
briquette works, 138,819 t., worth M. 1,387,909; blast furnace 
works, 903,585 t., worth M. 53,260 955 ; iron and steel foundries, 


80.007 t., worth M. 12,403,549; basic, 921,773 t., worth 
M. 110,376,333 ; raw zine, 141,594 t., worth M 72,394,206; zine- 
plate mills, 58,125 t., worth M. 28,864,060; lead and silver works, 


10,603 t.; worth M, 15,219,891. 


Movement of Prices on the German Market. 


The first figures show prices on January Ist, 1900, the 
second those of January Ist, 1907, and the third figures show the 
prices on March: 30th, 1907 :—Spathose iron ore, raw, M. 149, 136, 
the same roasted, M, 202, 195. 196 ; forge pig, first quality, 
M. 90, 86, 88; white forge pig, M. 85, 80, 80; foundry pig, No. 1, 
M. 90, 82,84; No. 3, M. 86, 77, 79 to 80; spiegeleisen. M. 102, 93, 
$4to95; raw bars, M.125, 107, 110; billets, M. 150, 120, 125 ; 
ingots, M. 165, 130, 138; steel rails, M. 190, 142-50, 150; light 
section rails, M. 190, 143 to 145, 150; bars, Martin quality, M. 195, 
145 to 152, 150 to 155; the same, forge quality, M. 205, 160 to 165, 
165 to 170; hoops, M. 197, 150, 155 to 160; girders, M.170, 135, 
140; heavy plates, M. 190, 150, 145 to 150; sheets, M. 200, 155 to 
160, 160 to 165 ; boiler plates, best quality, M 220, 175, 180 ; rivet 
iron, M. 210, 160 to 165, 165 to 170. 


Q7. 
Os 


The German Coal Market. 

Demand continues heavier than production. Not merely 
engine fuel, but also house coal has been in brilliant request, and 
coke, ax well as briquettes, has likewise remained in exceedingly 
good call, 


Austro-Hungarian Iron Market. 

There was a fairly steady business done in the different 
departments la t week. Demand remains regular. As there is 
comparatively little life stirring in the building line, the trade in 
girders continues somewhat weak. Plates are well inquired for. 
A good business is doing in fuel of all kinds, engine coal remain- 
ing very scarce ; stocks in house coal had been entirely cleared, 
but they are slowly being filled again, the mild weather having 
caused an abatement in demand. 


Prices Improving in Belgium. 

On the pig iron market reserve is being practised ; quota- 
tions for foundry pig are firm at 80f. p.t.; basic is quoted 83f. p.t. 
Scrap iron can be easily disposed of at good prices; old iron rails 
and ditto sleepers realised 101f. p.t. ont 85f. p.t.; old castings 76f. 
and 77-50f. p.t. Present basis quotation for bars is 170 to 171-S0f. 
p.t. f.o.b. Antwerp, while steel bars stand on 173-75 and 177f. p.t., 
and the minimum quotation for plates is 177 -50f. p.t., all for export. 
Home quotations for iron bars is 180ft. -p.t., for steel bars 185f. to 
187-50f. p.t. isgiven, Business in the girder department has been 
slightly decreasing, but the mills are generally well employed on 
orders of previous date ; inland quotation is 165f. p.t., while export 
pricesare 184-75f. p.t., and 185f. p.t. insomeinstances, The rail trade 
is remarkably strong, ig swag tee foreign account, while the local 
business is but normal. en coal market, being greatly 
influenced by the Belgian iron industry, shows more strength than 
in previous weeks now, 


Iron and Coal in France. 


_ _Of the French iron industry fair accounts continue to be 
received ; quotations have not altered, and show much strength in 
all departments, activity remaining healthy, as before. In coal 
rere a good sort of trade is also done, the outlook being 
right, 








NAVAL ENGINEER APPOINTMENTS. 


= following appointments have been made at the Ad- 
miralty :— 

Engineer-Lieutenants.—O. W. Skinner, to the Hindustan; H. 
Wormell, to the Natal; J, Ashton, to the Mars; J. D. Niven, 
to the Bedford ; H. V. Gaud, to the Euryalus, to assist Engineer- 
Captain ; E, G, Ede, to the Racer, additional, for Osborne College ; 
W. A. Bury, to the Venerable; N.S. Richardson, to the Drake ; 
P. D, Fulford, to tue Hannibal; H. W. Wildish, to the Hermes; 
A. C. Brook, to the Jupiter; A. S. de St. Legier and T. J. 
Foulkes; H. L. Dowling, to the Orion, for the Stag; F. W. 
Sparrow, to the Scylla, on completing ; W. Denbow, to the Ocean 
(cancelled) ; J. M. Murray, to the Espiegle, additional for Dart- 
nouth College ; F. E. P. Haigh, to the King Edward VII; C. E. 
Garrard, to the Bulwark ; W. H. Mew, to the Sutlej; A. H. Dow- 
man, to the Wildfire, additional for the Endymion. 

_ Engineer -Sub-Lieutenant.—R. W. S, Hinton, to the Tamar, addi- 
tional, for charge of machinery of t.b.’s., t.b. stores, &c., and in- 
struction of engine-room ratings in water-tube boilers. 











RoyaL InstrruTIoN.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
6th inst., Sir James Crichton-Browne, treasurer and vice-president 
in the chair. Mr. J. H. Morrell, Dr. 0. Oberlinder, and Mr. 
F, L. Pattisson were elected members. It was announced that 
His Grace the President had ‘nominated the following vice- 
presidents for the ensuing year:—The Right Hon. Lord Alver- 
stone, G.C.M.G., Sir Benjamin Baker, K.C.B., Dr. Donald W, OU. 
Hood, 0.V.0., Sir Andrew Noble, K.C.B., Mr. Alexander Sie- 
mens, the Right Hon. Sir James Stirling, Sir James Crichton- 
Browne, treasurer, and Sir William Crookes, hon. secretary, 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech. B. 


When an i tion is ted from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specitcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chaneery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the t of the uplet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 











ORDNANCE, 


18,825. August 22nd, 1906.—IMPROVEMENTS IN AND RELATING 
TO CHAIN RAMMERS FOR LOADING ORDNANCE, Sir W, G. 
Armstrong, Whitworth and Co., Limited, and Charles H. 
Murray, both of Elswick Works, Newcastle-on-Tyne. 

This invention relates to chain rammers for heavy ordnance of 
the type in which the chain in its inoperative position is coiled in 
a spiral. Hitherto in devices of this type it has been usual to coil 
the chain spirally on a cylinder or barrel when the rammmer head 
was being run in. In this arrangement, however, it was necessary 
to provide means for rotating the cylinder or barrel on which the 
chain was coiled in addition to the means required for running out 
the chain. There are five figures. Fig. 2 is a view of the casing 
with the cover removed. Fig. 3 is a section on the line 3-3 of 
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Fig. 2. A casing a has a cover b, and corresponding spiral grooves 
¢ are arranged on these parts, as shown, the disposition and forma- 
tion of these grooves being such as are suitable to the particular 
form of chain used. A sprocket wheel d mounted ona shaft ¢ is 
actuated by a motor of any suitable type for running in and out 
the chain /, to the end of which chain a rammer head 4 mounted 
on rollers i is attached. The chain has the ends of the pins & 
jointing the links m together projecting beyond the sides of the 
links, and, if desired, fitted with rollers. The projecting parts of 
the pins engage with the grooves ¢ cut in the casing, so that, 
when the rammer head is run back, the chain is guided by the 
grooves in the casing and coiled in a spiral. In order to prevent 
shock when the rammer head is run back, a buffer stop is arranged 
to obstruct the tail end of the chain. This stop x is rigidly fixed 
to a shaft o mounted on the casing at the centre of the spiral, the 
shaft having a lever arm fixed thereon external to the casing, con- 
——o spring, the tension of which can be adjusted.—Apri/ 
’ i. 


ROAD MOTOR VEHICLES. 


13,359. June 11th, 1906.—IMPROVEMENTS IN ELASTIC OR SPRING 
WHEELS FOR MOTOR-DRIVEN AND OTHER VEHICLES, Ernest 

W. Bache, High-street, West Bromwich, near Birmingham. 
This invention rela'es to elastic or spring wheels for motor- 
driven and other heavy vehicles. There are six figures. Fig. 2 is 
a part vertical longitudinal section of the improved wheel. The 
rigid felloe « consists of a flat circular band of metal, whilst the 
tread consists of an annular series of articulated rectangular plates 
b arranged to bear upon a system of pillar-coiled expansion springs 
¢ carried by the rigid felloe. The transverse or opposed edges of 
the plates / are turned over.or incurled so as to form transverse 
sleeves ! on their underside, and the plates are connected to one 
anothér by means of jointed links ¢ on each side, which are each 
pivoted or jointed at their opposite ends respectively to the 
shouldered or reduced extremities of cross pins ¢ directed through 
the transverse sleeves of adjacent plates. These links d thus pro- 
vide flexible or articulated connections which join the plates 4 


N° 13,359. 





together into a flexible tread, but admit of each individual plate 
having a separate or independent mo t for following up the 
interposed springs c when they are ively subjected to com- 
pression by the weight of the load, as the wheel rolls along. Two 
springs ¢ are interposed between each plate } and the felloe a, one 
at each side, so that the pressure is distributed, and the inner ends 
are secured to the felloe by clamping the inner coil—which is 
formed into an eye c!—between the felloe and nuts f screwed on to 

a pin or stud g, screwed or otherwise secured in the felloe, and 

which may be prevented from working loose by a locking screw g!. 

The outer ends of the springs are kept from lateral displacement, 

and swaying is prevented by guide stalks or pins’ passing through 

eyes c? evolved out of the ends of the springs. These guide pins / 
are reduced in diameter or shouldered at their outer ends, which 
pass through holes in the plates 4 and also through washers or 
discs ¢, these ends being then headed over on to the latter, which 
act as non-skidding studs. Tke springs c are applied to the wheel 
in a compressed condition, so that by their tendency to expand 
they will act against the undersides of the articulated plates and 
force them outwardly, and thus take up any slack that may be 
present in the connections, compensate for wear in the joints, and 

prevent rattling. — April 10th, 1907. 

W,912. July 13th, 1906 —IMPROVEMENTS IN OR RELATING TO THE 
BRAKING OF ROAD VEHICLES, Thomas G, “Allen, 39, Victoria- 
street, Westminster, London. 

This invention relates to motor road vehicles and, in particular, 
to the application of brakes to their steering wheels. There are 
four figures. Fig. 1 isa perspective view. Each steering wheel 
ec is provided with a brake 6, and the coupling member consists 
of flexible material a, and ig passed from one brake device b to the 
other over pulleys e mounted on the same axes as the pivots cl cl 











of the steering wheels and over intermediate pulleys 4/ fixed on 


the car body. The braking movement is imparted to the coupling 
member a by means of a pulley d, which is disposed between the 
pulleys hi and has a reciprocating ment imparted to it by 
the pedal mechanism g!. In operation, a push on the pedal lever 
g pulls through the pulley ¢ upon the flexible coupling member a, 
and by lateral displacement thereof effects an equal movement at 
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each end and thus actuates the brakes of the two opposite steering 
wheels simultaneously and equally? this equality of pull is 
obtained by the coupling member being capable of running over 
the pul'ey or pulleys and thus automatically adjusting itself to 
compensate for any deviation from the centrs in the position of 
the pulley d between the pulleys ¢¢ or any inaccuracy in fitting the 
brake mechanism or brakes.—A pri/ 10th, 1907. 


VALVES. 


April 23rd, 1906.—IMPROVEMENTS IN CONNECTION WITH 
ELECTRICALLY - OPERATED VALVES, The Hlektrizitits- Actien- 
Gesellschaft corm. W. Lahmeyer and Co., 45, Hicherstrasse, 
Vrankfort-on-the-Main, Germany. — Late under International 
Convention, May 3rd, 1905. : 

The valves operated by electricity hitherto known have the dis- 
advantage that they are unsuitable for working by alternate 
current, as the armature actuating the valve proper vibrates under 
the action of alternating currents, and its vibrations are communi- 
cated to the valve proper, so that it does not close —— against 
its seat. The object of this invention is to obviate this dis- 
advantage by providing a valvular mechanism capable of being 
operated either by a direct current or by an alternate current. 
The sectional diagram illustrates a distributing valvular mechanism, 
in which two valves a and / can be so actuated by one armature c 
of a magnet d that the passage ¢, connected with a working 
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cylinder, can be put into communication either with a liquid, or 
compressed air, or gas reservoir, through the passage /, or with ap 
exhaust passage y. The stem of the valve a can move relatively 
to the armature c to an amount determined by the adjustable stops 
i. The stem of the valve } is provided with a stop 7. On the 
other side the valve / is sustained on the crosshead of the arma- 
ture ¢ through the medium of a spring &. One of the two valves 
is always closed. If the valve a is closed the admission of the fluid 
from the reservoir to the cylinder is therefore cut off. The 
magnet d then becomes energised, so that the armature c is raised 
pon valve } is pressed on to its seat by the pressure of the 
fluid. The armature of the magnet can now oscillate relatively to 
the valve stems and in the direction of their motion without the 
valve body } being affected by such oscillation, and, therefore, an 
alternating current can be used. The stroke of the valve a may 
be so determined that the play of the armature and the valve does 
not unduly reduce the area of the channel.—Apri/ 10th, 1907. 


RAILWAYS AND TRAMWAYS. 


11,067. May 11th, 1906.—IMPROVEMENTS IN BRAKE GEAR FOR 
Usk oN RaInway CARS, TRAMCARS, TRUCKS, AND MOTOR AND 
OTHER Roap VEHICLES, William H. Sleep, 203, Florence- 
terrace, Embankment-road, Plymouth, and Charles R. Everson, 
Lower Compton road, Mannamead, Plymouth. 

This invention relates to improvements in brake gear for use on 
railway cars, tramcars, trucks, and motor and other road vehicles, 
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and particularly to that kind of brake gear wherein a number of 
blocks are applied against the wheels of the vehicle and against the 
rails where such are used. There are five figures. Fig. 1 is a side 
elevation of brake apparatus; a is the frame of the vehicle to 
which the brake gear is applied; 64 are the wheels having 
suspended brake blocks 61}! in conjunction therewith ; « are the 
rails upon which the wheels run, ¢'c! the slipper blocks to be 
applied to these rails, and dd the chains for applying the brake 
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blocks, and which extend to the two ends of the vehicle in the 
usual way; ¢eare the rollers around the pulleys, on which the 
chains dd are wound, and g are the toothed wheels on the rollers 
which gear the latter together, so that whichever chain is operated 
to apply the brake blocks both rollers will be rotated ; A are the 
levers extending longitudinally of the vehicle, and having pivoted 
to their lower ends the slipper blocks c!c!, these levers being 
pivoted at ¢ ¢ to the bracket j and arranged in two pairs, one at each 
side of the vehicle, the members of each pair overlapping one 
another ; /£ are the chains connecting the upper ends of the levers 


/ to the rollers ee through the medium pulleys //, the chains being | 


adjustably connected to the levers, preferably by bolts and nuts 





mm, as shown ; nx are arms on the levers hh, to which arms the | 
brake blocks b! }! for the wheels} } are connected by the links o o. 

It will be seen that when either chain dis pulled to apply the brake, | 
both chains ££ will be lifted, and cause the levers h/ to simul- | 


taneously press the brake blocks /!/1 and the slippers c! cl against 
the wheels /) and the rails cc respectively ; x! are springs con- 


brake blocks to their normal position when the operating chain d 

is released.— April 10th, 1907. : 

ELECTRICAL APPARATUS. 

7961. 

DYNAMO-ELECTRIC MACHINES, Wilhelm Siebert, 30, Woodland- 
road, Seaforth, near Liverpool. 


| aluminium or aluminium alloys are placed fused, or even in the 
| solid state, at the bottom of the electrolytic cell. 
| an aluminium-depositing electrolyte, which is specifically lighter 
| than the impure aluminium, or the aluminium alloy to be 
| electrolysed, but is heavier than pure’aluminium, and a cathode is 
April 3rd, 1906.—IMPROVEMENTS IN AND RELATING TO | placed in the electrolyte above the anode. 
| most easily oxidisable of the metals present in the mixture ensures 


This invention relates to improvements in commutating dynamo- that aluminium only will dissolve from the anode, so that the result 


electric machines for low voltages, requiring a comparatively large | 


brush gear, and the objects of this invention are to arrange the 
brush spindles clese to each other without causing short circuit 
between brushes of opposite polarity, and to avoid se 
spindle carriers and separate connecting rings provided solely for 


rate brush- | 


the purpose of respectively carrying brush spindles, or connecting | 


brush spindles cf the same polarity. Thereare twofigures. Fig. 2 
is a Jongitudinel sectional elevation of a machine constructed to 
attain both these objects. The commutator is split in two, and 


F 
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Fig.2. 


two separate magnet frames, insolated from each other and from 
the rest of the machine, or the two halves of a magnet frame 
insulated from each other and from the rest of the machine, are 
used as brush carriers. All brushes rubbing on the one half of the 
commutator are of the same polarity, and fixed without insulation 
to the adjoining frame. D and E are the two halves of the frame 
carrying the brush spindles G, and insulated from each other by 
insulation F, and from the bed-plate by insulation H. The 
magnet frames take the place not only of brush carriers, but of 
collecting rings and terminals as well.—Apri/ 10th, 1907. 


WIRELESS TELEGRAPHY. 


258. 


U.S.A. 
This invention relates to an improvement in the sensitive 


| 
| 
| 
| 


| deticiency of aluminium caused thereby to occur in the electrolyte 
| is taken up by solution from the anode. As electrolytes, cryolite is 


| Thus, when it is a question of extracting aluminium from impure 
aluminium, barium chloride is added to the cryolite, a little at a 
the two halves are placed at either end of the armature winding ; | tiene, wnell pure abanniaiens just Gents oo She Sup. Senas Shey 


| 
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March 3rd, 1906.—IMPROVEMENTS IN OR RELATING TO WIRE- | 
LESS TELEGRAPHY, Lee de Forest, 42, Broadway, New York, | 


member used in systems of wireless telegraphy to detect or respond | 
to: the electrical oscillations which are created in wireless telegraph | 


receiving systems by electro-magnetic waves. Many methods have 
already been suggested for ionising a gaseous medium in order to 
produce an alteration in its resistance. Such means have included 
the application of heat, of a high potential difference, of light rays, 
and electro-magnetic and other radiations. Such use of an ionised 


N° 5,256. 


iii’ —=9" 

















Fig.1. 


medium in connection with a local source of E.M.F. has been 
made in ordinary line telegrapby, and it is the application of this 
device as a detector in wireless telegraphy which forms the subject 
of this invention. There are sixteen figures. A represents the 
antenna or receiving conductor, or wave intercepting means, E the 
earth connection, B the local battery, and ‘I' the receiving or 
indicating instrument which is herein shown as a telephone 
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receiver, although any other suitable receiver may be substituted | 


therefor. 
situated within the flame of an ordinary Bunsen burner D. Under 
these conditions, the electrodes may be adjusted so that there. is 


normally no indication of a passing current given by the receiving | 


instrument T. ‘The electrical separation of the electrode is how- 
ever insufficient to prevent electrical oscillations from jumping the 
gap. The influence of these oscillations upon the heated gas seems 
to break down or lower the insulating quality of the gap so that, 


The two electrodes F F are slightly separated and are | 


7 = | aluminium from alloys of aluminium and i uminium. T 
necting the arms x x of each pair of levers h, serving to return the | y and impure slominium. The 


This may be due to ionisation of the gases surrounding the 
electrodes which greatly increases their. conductivity, the 
ionisation being more or less accomplished or facilitated by their 
previous heating, which has already put them into a condition of 
intense molecular activity. Sodium or potassium salts of the 
halogen class may be added to the flame for the purpose of 
increasing the ionisation and conductivity of the gases of combustion 
and thereby increasing the sensitiveness of the oscillation respon- 
sive device.—A pril 10t/, 1907. 


METALLURGICAL. i 


7277A. March 26th, 1906.—-IMpROVEMENTS IN MAKING ALUMINIUM, 
Anson G. Betts, Head of 16th St. North, Troy, Rensselser, State of 
New York, U.S.A.—Date_under International Convention 1st 
April, 1905. 
This invention relates to the electrolytic preparation of pure 
section. Impure 


drawing shows the apparatus in vertical 


This cell contains 


The impure aluminium 


below forms the anode. The property of aluminium of being the 


of passing the clectric current is that pure aluminium is deposited 
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N° 7,277aA. 
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at or in the cathode, and floats on the electrolyte, while the 


used saturated with alumina, or cryolite and barium chloride. 


of tin or copper is the material from which the aluminium is to be 
extracted, the barium chloride can be freely applied, as there is no 
fear of the iron rising. 1 is a cast iron box lined with carbon 2, 
containing the fused aluminium alloy 3. On top of the carbon 
lining is a layer of non-conducting refractory material 4—for 
instance, alumina. The electrolyte 5 of cryolite and barium 
ebloride saturated with alumina, rests on thb specifically heavier 
alloy 3, and supports the specifically lighter fused pure aluminium 6. 
A cover of cast iron 7, lined with fire-brick 8, protects the 
aluminium from oxidation. Electric connection is made by the 
positive bus bar 9 to the iron box 1, and by the negative bus bar 10 
to the aluminium cathode by means of the aluminium in the 
channel 11 in the refractory material 4.—Apri/ 10th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


848,003. Screw, #. W. Braunschireig, Watertown, Wis.— Filed 
February 21st, 1906. &* 

This is a patent for fitting ornamental heads to screws. The 

first of eight claims substantially describes the invention. A screw 


having a screw driver seat in the head thereof with the bottom of 


the seat provided with diverged branches, and a cap having a pair 

of substantially parallel bendable ribs to enter the seat and the 

branches thereof for connecting the cap to the head. 

848,075. Meta Nosinc FoR CONCRETE STEPS AND OTHER 
Srructures, H. H. Wainwright, Philadelphia, Pa,—Filed 
February 7th, 1906. ee 

This invention is intended to be an improvement on existing 


crete mass at right angles to said body-plate, and a head thereof 
adapted to anchor the nosing firmly to the concrete. There arg 
three claims, 
848,093. GOVERNING MECHANISM FOR TURBINES, IW, J, R 
Emmet, Schenectady, N.Y., assignor to General Electric Compan ¥, 
a Corporation of New York.—Filed July 25th, 1906. es 
This invention is for a governor whose range of motion ang 
position varies with different loads instead of having 
constant change of position in all variations of loads. ‘The 
mechanism consists in the combination with a regulating valye 
controlling two or more ports in succession during its travel, of 4 


[848,093] 
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valve stem, a governor comprising a revolving weight pivoted 
excentrically to the axis of revolution, a wrist pin on said weight, 
whose orbit of revolution varies in diameter inversely with the 
speed of the turbine, a lever connected to said pin and actuating 
said stem in one direction, and a retarded device for moving said 
stem in the opposite direction, There are eight claims. 


848,106. GovERNING MECHANISM FOR TURBINES, UO. Jungyren, 
Schenectady, N.Y., assignor to General Electric Company, a Cor- 
poration of New York.—Filed July 25th, 1906. 

This invention refers to that type of turbine in which the steam 
is admitted by puffs, not continuously. The invention will be 


readily understood from the drawings. A stepped cam lifts and 

drops the admission valve. The shaft of the cam can be moved 

endways by a suitablegovernor. There are seven claims. 

848,325. WHEEL, 72. H. Sills, Belleville, Ontario, Canada, assignor 
of one-fourth to W. 8S. Conger and one-fourth to 8. EB, Carman, 
Bellewitle, Ontario, Canada.—Filed November 4th, 1905. 

Several patents have recently been taken out in the United States 
for the use of internal pneumatic rings in wheels, which are of in 
terest in connection with the motor omnibus. The construction of 
the wheel shown will be easily understood from the drawing and 


848,325.] 
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methods of making concrete steps. 


The thing patented is a nosing 


the first claim, which is for the combination of an inner cylindrical 
hub having a central annular groove,-and an annular groove at 
each side of the central groove ; a pneumatic cushion having its 
inner side lying in the central groove and provided with side 
flanges engaging the side ‘age clamping-bands adapted to 
clamp the side flanges in the grooves; an outer hub grooved to 
engage the outer side of the pneumatic cushion ; and means for 
holding the parts of the hub in alignment. 








AccorDInG to an American contemporary, the import- 
ance of testing rocks to be used in road building is being recognised 
at the present time by the leading highway engineers in America, 
and a number of pm ars modelled after the. Agricultural 


consisting of a body plate adapted to protect the top of the con- 
crete, a longitudinal corner bar adapted to protect the top and 
front of the concrete, a longitudinal web adapted to enter the con- 


Department’s Road Material Laboratory have been-established in 


while the influence of the oscillations lasts, the current of the local 
different places, 


circuit may pass across the heated gas intervening between the 
electrodes, thus causing the instrument T to produce a signal. 
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THE NORTH SEA: ITS PHYSICAL CHARACTER- 
ISTICS, TIDES AND CURRENTS. 
By W. H. Wure ter, M., Inst. C.E. 
No. I. 

Tue North Sea (Fig. 1), or as it is sometimes very inap- 
propriately called, the “ German Ocean,” branches out of 
the Atlantic between the coasts of Scotland and Norway. It 
is difficult to understand how the name of German Ocean 
came to be applied to this sea. Of the several nations 
whose coasts border on it, Germany has the smallest sea- 
board. The whole of the west side is British land. On 
the east side the coast of Norway occupies about 300 
mniles, Denmark 150, Holland and Belgium 190, while 
Germany has only 140 miles of coast. 

Dimensions.—This sea covers an area of about 1700 
square nautical miles. Its length from the Shetland 
Islands to Dover is 600 miles. The width in the widest 
part opposite the entrance to the Baltic is 360 miles; 
between the coasts of Norfolk and Holland the distance 
is 300 miles, and at the southern end, where it contracts 
to a narrow strait, the width between Dover and Calais is 
20 miles. 

The 100-fathom line of the Atlantic approaches close 
to the Shetland Islands, and this depth of water extends 
on the east side along the coast of Norway for a width of 
from 50 to 60 miles, increasing at the Skager-Rack to 
350 fathoms. Between the north of Scotland and 
Norway the depth varies from 80 to 50 fathoms, between 
Denmark and Scotland from 50 to 30 fathoms, decreas- 
ing to 20 fathoms up to the Dogger Bank off Flam- 
borough; south of the Humber the water becomes 
shallower, the depth being only about 10 fathoms, except 
for a narrow gut through the centre, in which there is 
from 20 to 30 fathoms. South of the Dogger Bank a 
deep channel, known as the Silver Pit, runs from about 
Fiamborough in an easterly direction to the Texel, the 
depth in which is from 20 to 40 fathoms. 

In the northern part cf the sea a shelf extends out 
from the coast on both sides. On the east side, along the 
coast of Denmark, the 10-fathoms line extends out for 
from 5 to 20 miles, and along the German and Dutch 
coast for about 10 miles. On the west side, down as far 
as Flamborough, the width up to the 10-fathom line is 
about five miles; from there to the Humber about 
10 miles. 

Coast line.—The sea may be divided into two com- 
partments, the character of the northern part varying in 
many respects from the southern. The coast line of the 
northern section is bordered by bold, rocky cliffs, in some 
places rising to a considerable height; and along the 
Scottish and Norwegian coasts these are intersected by 
deep fiords, or firths, running far inland. Along the 
southern part, on the other hand, there are few clifis, the 
highest little exceeding 100ft., and they consist principally 
of glacial drift; the land for some distance back from the 
coast is low, and bordered by sand hills. The sea is 
shoal, and encumbered by numerous sandbanks. 

Pre-qglacial condition.—The basin and shores of the 
North Sea received their present features at the close of 
the last glacial period, since which time there does not 
appear to have been any material alteration, except as 
to the making of new land, the erosion of the coast in 
places, and a slight depression of the surface. In pre- 
glacial times the northern part of the sea probably was a 
deep fiord branching out of the Atlantic, the upper end 
of which extended to the Wash up Lynn Well and the 
estuary of the Fenland as far as Huntingdon and Cam- 
bridge. Borings made at Boston indicate that there was 
a depth there of between 500ft. and 600ft., decreasing at 
Fosdyke on the Welland to 150ft., which subsequently 
became filled up with glacial drift. Into this fiord the 
rivers Ouse, Nene, and Glen discharged their water. 
The Witham had not then found its way through the 
gap in the chalk cliff at Lincoln, but joined the Trent at 
Torksey. The Humber, the bed of which is excavated 
through the chalk, then followed the same course as it 
does now, but went eastward across the Spurn peninsula 
with a trumpet-shaped outfall to the deep water of the 
fiord. 

On the eastern side of the coast of Norway, and along 
the northern part of Denmurk, there is no indication that 
the coast differed materially from its present condition. 

South of the Wash there was a large estuary extending 
over agreater width than now, but having no outlet at 
the south end, England being then joined to the Con- 
tinent—Fig. 2. Into this estuary was discharged the 
water of the Thames and the other rivers of the South- 
East of England, and those of the Rhine, with the Maas 
and the Scheldt. 

The water of this estuary covered a wide area on either 
side of the lower Thames Valley, and all the land now 
known as the Broads. Also the whole of the low part of 
Belgium, Holland, and Schleswig-Holstein, shown by the 
dotted area on Fig. 1. Where these countries now are 
there was probably a sea having a depth of from 15 to 
20 fathoms. Borings show a depth of alluvium upwards 
of 100ft. in thickness. 

The fact that England was at that time connected 
with the Continent is indicated by the similarity of 
character and shape of the chalk cliffs, and of the rocks 
which extend on both sides of the Channel—Fig. 2. 
Thus the chalk cliffs and downs which border the sea in 
the neighbourhood of Brighton and Beachy Head, and 
again at Folkestone and the North Foreland, correspond 
with those on the other side of the channel. The 
Wealden area, which intervenes between the chalk on 
the English side, and which forms a plateau of land 
600ft. to 700ft. above sea level, forming the watershed 
of the rivers draining respectively into the North Sea and 
English Channel, appears again on the other side 
between Cape Grisnez and Cape Alprech. 

The isthmus joining England to the Continent appears 
to have been about 40 miles in length and 20 miles in 
width, extending from the North Foreland to Dunkirk, 
and from Beachy Head to the north side of the river 


in the Straits of Dover over this area is shoaler than that 
in the North Sea or English Channel. In the former 
the 20 to 30-fathom line extends up to a line between the 
North Foreland and Calais, and, in the latter, on the 
east side up to the line between Hastings and Bou- 
logne, the deep water not extending beyond Beachy 
Head on the west side. 

Post-glacial period.—At the close of the glacial period 
the whole of the northern part of Europe was buried in 
a deep covering of ice and snow, under which the highest 
mountains of Scotland and England were buried several 
feet deep, and which still bear the marks where the 
moving glaciers passed over them. It is estimated that 
this covering could not have been less than from 6000It. 
to 7000ft. The basin of the North Sea was filled with 
ice from the glaciers which had travelled from Scandinavia 
in a south-westerly direction across Jutland and Schles- 
wig Holstein. These were joined by those moving across 
England from the elevated plateau in the neighbourhood 
of Cumberland and Westmoreland. 

The effect of these moving glaciers was considerably 
to alter the face of the land. The chalk cliffs that ex- 
tended from Flamborough to the Humber were cut away, 
and a large mass of material ploughed up by the glaciers 
moving across England was deposited, forming the cliffs 
of Holderness, which in places rise to a height of 130ft. 
The base of the original cliff of chalk with the shingie 


off the land brought very large quantities of detritus in 
suspension, and deposited this on the floor of the North 
Sea in the form of silt and sand. An examination of the 
Admiralty chart shows that nearly the whole of the basin 
of the North Sea is covered with sand. There are a few 
scattered patches marked “ stones and gravel,” and there 
is a considerable area of mud where the Dutch rivers 
discharge. The depth of the sand, as indicated by the 
channels that run between the existing sandbanks, may 
be inferred as not less than 100ft. 

In the southern part of the sea the sandy floor is 
furrowed by a great number of sandbanks which lie in 
groups off the Wash, the coasts of Norfolk, Suffolk and 
Essex, and also off the Belgian coast. 

An examination of the oldest charts to which reference 
can be made shows that these sandbanks have maintained 
their present positions for the last century and a half. It 
is therefore fair to presume that they have been in exist- 
ence ever since the time when this sea was stamped with 
its present form; and owe their origin to the torrents 
that were poured into the sea at the termination of the 
glacial period, and the great rush of water took place 
when the barrier at the southern end was breached. 

These banks consist of narrow parallel ridges, some hav- 
ing a length of from 10 to 20 miles, with a width of only 14 
to 2 miles, and are about 3 miles apart. The depth over 
them at L.W.S.T. is from 4 to 5 fathoms; the depth of 
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beach and sand that existed at its base have been traced 
from Sewerby to the Humber. 

South of the Humber there was a large deposit of 
glacial drift which extended to the Wash and filled up the 
deep depression that existed there to a depth of from 
500ft. to 600ft., as already mentioned. There was also 
a considerable quantity of drift deposited on the western 


which averages about 200ft. in thickness. 
coast of Essex the thickness of the post-glacial bed has 
been traced to 18ft. 

As the temperature increased the ice piled up in the 
North Sea melted. Part of the drift ice may have passed 
out northward to the Atlantic, but the general movement 
would be southerly. As the ice became broken up it 
would be driven southward by the flood tide, and become 
piled up in great masses at the Jower end of the basin. 
Owing to the funnel-shaped estuary, and there being no 
outlet at the southern end, the tides would rise much 
higher at that time than they do now as in the case in the 
Bristol Channel or Bay of Fundy. 

In the meantime the water in the English Channel. 
being less encumbered by drift ice, the piled up mass in 
the estuary at the end of the North Sea would be driven 


out the channel which now forms the straits of Dover. 





Komme. The depth of water—Fig. 3—at the present time 





side of the sea along the coasts of Norfolk and Suffolk | 
Along the 


over the barrier that separated the two seas, and scoop 


Sandbanks.—The vast torrents of water that flowed | 
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water between the banks being from 15 to 20 fathoms. 

They are all steep on their inshore sides, and spread in 
a gentle incline to the offing. For example, the Ruy- 
tingen Bank, which borders a channel 6 miles wide and 
from 4 to 18 fathoms deep, rises almost vertically from 
the bottom on the inner side, and has a gentle slope on 
the seaward side. The Stroom Bank, which forms the 
roadstead for Ostend, has a very steep slope on the east 
side, with a depth at low water of from 3 to 5 fathoms. 
The Leman Bank, off Yarmouth, extending for 20 miles, 
with a width of 3 mile, is so steep on the east side that 
a vessel would strike the bank before obtaining sound- 
ings in 20 fathoms of water. 

Dogger Bank.—Northward of the Humber, and extend 
ing up to the latitude of Berwick, is a large submerged 
island known as the Dogger Bank, which has from 10 to 
20 fathoms over it, the depth round it on the north side 
being 40 to 50 fathoms, and through the Silver Pit on the 
south, 20 to 40 fathoms. The axis of the bank lies in a 
north-easterly direction, having a length of 130 nautical 
miles, the width varying from 30 to 70 miles, the area 


| being about 6750 square nautical miles. 


This bank may have been formed by the deposit of 
glacial drift, similar to the islands of boulder clay to be 
found in the Fen country; or it may consist eutirely of 
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sand. In either case it is due to the eddy current of the deposit of material brought down by the Humber and 
tides coming from the north being checked in their course | its tributaries, and is now shut off from the sea by hills 
by the contraction of the sea, and the shoal water on the , of blown sand. 
south, causing the flow of the tide to divide southward | South of the Wash is an area of alluvial land which 
and eastward ; the material of which the bank is com- | reaches inland from the coast for a width of from 12 to 
posed being heaped up by the rotary action of the water. | 16 miles, and extends from Lincoln to Peterborough, 
Its surface is covered with a great mass of débris, in- | Wisbech and Lynn, covering an area of about 650 square 
cluding remains of trees and the bones and antlers of | miles. This deposit is due to material brought down in 
animals which are known to have at one time inhabited | suspension by the four fen rivers, and hasa depth of from 
this part of Europe. This bank is one of the richest | 15ft. to 25ft., and rests almost entirely on a previous 
fishing grounds of the North Sea, and is said to have a | deposit of glacial drift. This land was reclaimed from 
population of fish so large and productive that although | the sea in the time of the Romans by an earthen 
continuously fished over by trawlers from Hull, Grimsby, embankment. Since the time of the Romans a further 
and other ports, the supply appears to be inexhaustible. | area of over 10 square miles has been reclaimed. 
It is also celebrated in nistory as the scene of the great! On the north coast of Norfolk a tract of alluvial land, 
fight between the English and the Dutch in 1781; and | covering about 20 square miles, has alsoaccreted. In the 
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more recently for the firing of the Russian fleet on the 
boats engaged in the fishery. 

Making of new land.—One of the principal alterations 
that has taken place in the southern compartment of the 
North Sea since the pre-glacial period is the contraction 
of the sea area by the making of new land. The part of 
the North Sea south of the Humber and of the Dogger 
Bank and Silver Pit channel, notwithstanding the altera- 
tion of its character by the removal of the isthmus at 
the southern end, and thus opening it. out to the more 
free circulation of the tides, owing to its contracted 
width through the Straits of Dover, partakes very much 


southern part of Norfolk a large estuary that extended 
out of the North Sea from the neighbourhood of Yarmouth 
to Norwich has been filled up by material brought down 
by the rivers Yare, Waveney, and Bure, the alluvium being 
deposited on a substratum of glacial drift which had been 
previously deposited. This land, known as the Broads, 
is enclosed from the sea by banks of blown sand. 
Between London and Sheernegs, and on the coasts of 
Essex and Kent, a large area of land has been made by 
the alluvium brought down by the Thames, the greater 
pavt of which has been reclaimed by artificial embank- 
ments. The thickness of this alluvium at Crossness was 


| found to be 39ft. 

On the east side the whole of the area that was sea in 
the pre-glacial times, extending from the Scheldt nearly 
to the Skager-Rack, including part of Belgium, nearly the 
whole of Holland, and the low land of Germany and Schles- 
wig-Holstein, covering an area of nearly 30,000 square 
miles, has been made by the deposit of the alluvial matter 
brought down in suspension by the Rhine, the Maas, and 

| the Scheldt—Fig. 1. Including the sand first deposited, 
the depth of the deposit cannot be estimated at less than 
150ft. Borings have traced the alluvial matter to 100ft. 
This land is protected from the sea by a range of dunes 
or natural sand hills which extend in an almost unbroken 
line for a thousand miles from Calais along the coast of 
Belgium, Holland, and Germany, rising in places to a 
height of 200ft. to 300ft. . 

The making of the land on the east side of the sea has 
thus been much greater than on the west side, this being 
due to the fact that the movement of the tidal water is 
less active on the east than on the west side, and also, 

| owing to the tides along the east side coming from 
| opposite directions to a certain extent their effect. is 
| neutralised, causing slack water and eddy currents. The 
| area from which the tidal water has been excluded 
| from the southern part of the North Sea by the accretion 
of the character of an estuary. Into this estuarial sea | of alluvial land is approximately 30,000 square miles. 

is poured the water drained off the eastern midland| The making of land is still goingon. Off the coast of 
district of England covering an area of over 25,000 | Belgium and Holland, where the Rhine, the Scheldt and 
square miles; and on the eastern side, that from the | the Maas discharge their water, for a length of 40 miles 
Dutch and Belgian rivers, which drain an area of 108,000 | and a width of 20 miles there are a number of islands 
square miles, or a total drainage area of nearly 130,000 consisting entirely of alluvial deposit which have been 
square miles. : | reclaimed in modern times. 

On the west side, extending for 45 miles from the| In the bay where the Elbe and the Weser have their 
Humber to the Wash—Fig. I—is a large tract of alluvial outfall, and where there is a considerable eddy, owing 
land, which extends inland from the sea coast to the foot to the tides coming into the bay from opposite direc- 
of the chalk hills, a distance of five miles; the depth of | tions, and -where the rise of the tide is small, there. is 
this alluvial deposit is from 20ft. to 30ft., below which is | a large tract extending in a north-westerly direction 
glacial drift. This land has been made principally by | for 120 miles up to the Dogger Bank, which is marked 
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on the Admiralty chart as “mud,” Fig,1. Off the mouth 
of the Scheldt in the Pass of Wielingen there is a large 
quantity of alluvial matter always in suspension in the 
water which, when stirred up by heavy gales from the 
north-west, rerders the water so turbid that vessels 
passing through it are covered with thick mud, 








SETTING OUT CURVES. 
By Tos, G, Bockina, 

I.\NGINEERS who have had to do with railway curves are 
familiar with the method of setting out with theodolite and 
chain by tangential angles from the tangent point. It is 
probable that the majority turn instinctively to “ Moles. 
worth,” and in using the more or less mysterious formula 


A.= 1719 C do not trouble about its origin, but trust in 


its accuracy. The following simple rule, however, is a 
more accurate statement, and on it a table of tangential 
angles may readily be calculated :— 

“The setting out angle for a given chord is one-half 
that angle which is subtended by such chord at the given 
radius.” 

As examples :—It is required to set out points on a 
curve, 20ft. apart, to a radius of 480ft.:— 

a = *0416 = chord of 2 deg. 23 min. 15 sec. 

One-half this angle, i.¢., 1 deg. 11 min. 874 sec. is the 
tangential angle required. Or, again, it is required to set 
out 80ft. points on a curve of 200ft, radius.: 

ons = ‘15 = chord of 8 deg. 36 min. 9 sec. 
Tangential angle required = 4 deg. 18 min. 4} sec. 
To the first example the rule A = = 
v 
result—for the reason see later—but to the latter it gives 
4 deg. 17 min. 51 sec. 

The following table has been calculated upon the rule 

given :— 


gives the same 


: lode ‘ 
Tangential angles Tangential angles 

for Formule. 
one chain chords. 
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in 
chains. 


or 
thalf chain chor ds. 
deg. min. sec. mae deg. min. she. 
Boer "2 | M28 40-01 
23-42 
28 40-01 S| 7 10 51-3 


35 «39-03 ; 46 48-89 
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Be Heel 
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10 51-23 a | 8 O 


21-34 2 § 58- 


3 
oe 
~ 


¥) 
1719-31 
13 
1719-: 
M 
1719+: 
15 
1719- 
16 
1719- 
18 
1719. 
20 
1719- 


24 
1718- 

25 
1718- 


3u 
1718. 
40 
1718-86 
60 
1718-88 
a z 
160 te 10 44-57 


It will be noted that A is correct at one 
point only, that is when C = 1 and R = 24, as in the first 
- the two examples previously given, where C = 20 and 

= 480, 

As a comparison— 

The above table gives 3 deg. 85 min. 0°0 sec. for 
8 chain curves, calculated from 4§ = ‘125 = chord of 
7 deg. 10 min. 0 sec. 

Molesworth gives 3 deg. 34:87 min., an unwarranted 
decimal precision. 

The footnote following Molesworth’s table— 

“ The angle for 2 chain chords is double the angle for 
1 chain chords. The angle for $ chain chords is } the 
angle for 1 chain chords,” 
should read— 

“ The angle for 2 chain chords is the angle for 1 chain 
chords at $ the radius. The angle for } chain chords is 
the angle for 1 chain chords at twice the radius.” 

The table given herewith will make this clear. 

No doubt the old formula had its origin in the early 
days of railway enginecring—and was probably suflis 
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LOCOMOTIVE 











ciently accurate— when curves of large radius were the 
rule, and sharper curves seldom used. In these days of 
tramways and light railways, when such sharp curves a:e 
so frequently employed, cumulative errors of considerable 
magnitude may very easily arise unless the basis calcu- 
lation is correct. 

It may here be desirable to put forward a general rule 
to regulate the number of chords which can be set out 
from a given point before accuracy becomes improbable. 
The rule is :—The greatest number of chains to be set out 
from one position of the theodolite is 2 R. 

This rule is based on the general understanding that it 
is not advisable to rely on plotting accurately, by inter- 








secting arcs, a triangle with an apex angle of less than 
60 deg. 

The following diagram will explain the principle of the 
rule :— 











The angle at the intersection of the line ranged with 
the theodolite, and the chain line from the last point on 
the curve, is always :—Total Angle minus Unit Angle. 

a curve of 10 chains radi 





angle of 2 deg. 51 min. 58 sec. The theodolite and chain 
lines intersect at an angle of 60 deg. 11 min. 18 sec., 
when 22 chains of the curve have been ranged. At 
20 chains the apex angle would be 57 deg. 19 min. 20 sec. 
Whatever radius is taken it will be found that the number 
of chords which bring an angle of 60 deg. is always two 
or three more than 2 R, so that 2 R is a safe rule. 

Of course, itis seldom that such a proportionate length 
of curve is possible or desirable. It will be seen that at 
the point X, for instance, it is practically impossible to fix 
the intersection with any accuracy. It is, of course, 
a simple matter to transfer the instrument to a point on 
the curve and continue from thence. 








COMPOUND LOCOMOTIVE, ST. GOTHARD 

RAILWAY. 
Tue engine illustrated in the accompanying engraving 
is one of a number just built for the most difficult services 
of the St. Gothard line—Gotthardbahn—where the 
maximum gradient is 1 in 38 and the curves and tunnels 
very numerous. The interesting feature of the innova- 
tion represented in the new engine is the adoption in 
Switzerland of the Central-European system of the ba- 
lanced compound locomotive. The engine is also the 
largest and most powerful of rigid frame locomotives in 
Helvetia. 

This engine type, it will be observed, is constructed 
with all four cylinders in the same transverse line, all 
cylinders driving on a single pair of wheels—an arrange- 
ment which has proved adequate for the most powerful 
engines yet built in Europe—and with only one set of 


valve gears, the inside or high-pressure valves being | 
actuated by rockers pinned to the top ends of the outside | 


lead levers. The engine works compound always, so 
there is no intercepting valve. There are, as in all 
compound locomotives, automatically operated valves 
which admit live steam direct to the receiver in starting 
a train. These are visible at right angles to the low- 
pressure valve chests. They are of cylindrical pattern, 
one at each end of each low-pressure valve chest casings, 
and so connected by a light rod and arm to the reversing 
shaft or weigh-bar shaft that this latter—when the valves 
are given a cut-off exceeding 75 per cent. of the stroke— | 
opens the live steam valves. As in all very powerful 

engines, the low-pressure cylinders are of necessity placed 

outside of the frames. The radius rod in the valve motion 

is pinned to the lead lever in the position usual for slide 

valves, and this, together with the very long piston 

valve chests, shows that the valves have double | 
heads for giving internal admission to the low-pressure | 
cylinders. Anti-compression or relief valves are applied | 
to all cylinder covers, and aspiration valves to the receiver. 
The whole of the mechanism, as well as the framework of | 
the engine, is subject to very heavy stresses in working | 





nGeeaey anneal 





15-5 tons. These low frames facilitated the design of the 
fire-box and ashpan. The front ends for the pilot wheels 
and buffers are of flat section, and the intermediate 
boiler supports are of thin plates, allowing of expansion 
movements by bending. These latter support the 
running boards, from the middle of which all four cylin- 
ders are simultaneously visible. The frame front ends 
are stayed to the boiler with round struts to resist lifting 
stresses. 

The cab is of a pattern new to Swiss lines, of great 
size, but notable for the minimum amount of closed sur- 
faces above the waist-rail susceptible of interfering with 
the all-round look-out of the enginemen. It is provided 
with aspiration roof ventilators of the Austrian type. On 
its sides are glazed wing screens for protecting the eyes 
from sparks, &c., and to warn the men of the danger of 
obtruding the head from the side of a cab that fills the 
constructive gauge. The appendage below the cab is the 
Klose tachograph, which derives its movement, for the 
measurement of the angular velocity, from a roller in con- 
stant contact with the tire of the rear coupled wheel. The 
small mushroom-shaped whistle gives a deep, melodious 
note, which can be heard a great distance away. 

The engineers of the Gothard line have been watching 
the results obtained from superheating for four or five 
years past, and its adoption for these locomotives appears 
to indicate a favourable opinion as to its sum-total 
advantage. 

Eight of these fine engines have been built to the 
designs and at the works of J. A. Maffei, of Munich, 
Bavaria, and have just commenced regular work on the 
mountain division of the Gotthardbahn. 


Geneal Dimensions. 


High-pressure cylinders, diameter ... 15}in. 


Low-pressure cylinders, diameter 234in. 
Piston stroke, length ... ... ... 24in. 
Wheels— 
Driving . 58in. 
PU ciel gen ca de ccd een 
Boiler pressure... ... ... ... «.. 2201b. 
Heating surface— 
Fire-box 141-5sq, ft. 
(or 2152 sq. ft. 
Superhester ... ... ... 441-1 sq. ft. 
Total (firecontact).. ... ... ... 2734-6 sq. ft. 
Tubes—number, including stay-tubes 367 
Grate area... ww. case ee ee. «408 qe ft. 
Wheel base— 
Rigid... sevnn aca een. cee. gen: SU Ge GeO ceed 
Peta on ee oy. 5 Oe eee CS. Core) 
Length of engine over all . 11,032 mm. (36-2ft.) 
Height of engine from rail ... . ... 14ft. Qin. 
Width overall... ... 0... se 9ft. 10in. 
Weight— 
> ere 70-7 m. tons 
Fully loaded ... ... ... 76°4 m. tons 
iy for adhesion 62-2 m, tons 








Tue INSTITUTION OF ClvIL ENGINEERS ; NEWCASTLE-UPON-TYNE 


ius, with unit setting out | 


on the long, steep, and crooked inclines of the Alps | Association or StupENTs.—By the kind permission of the direc- 
traversed by the Gothard line, and it is instructive to | tors of the Newcastle and Gateshead Gas Company, the first visit 
note here the proportions in an engine built for the | of the session will be made to the Redhergh Gasworks, Gateshead, 
heaviest and most fatiguing of railway services, on Thursday, cae | ey Prise i f wit — ge Feta 
‘ | ten minutes’ walk from Gateshead end o eugh Bridge—a 
awe —- of rag ype, 2 — to mg SO 2pm. Weare informed that Mr. J. H. Nicholson has now taken 
powerlu} an engine to be provided with a very large | up the duties of hon. secre‘ary, and that all future communications 
boiler without exceeding the usual axle loads permissible— | should be made to him at 49, Perty-road, Whitley Bay. 
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THE ALUMINIUM INDUSTRY IN 1907. 


THE past year was marked by the expiration of five 
of the United States patents granted to Hall.in 1889 
for the production of aluminium. The Heroult patents 
lapsed in Europe in 1902, and the manufacture of 
aluminium by the electrolytic method is now free, and 
may be commenced in Europe by independent com- 
panies without payment of any royalties to the original 
patentees. 

In America the use of the electric current for the main- 
tenance of the electrolytic baths in a state of fusion is 
covered by the Bradley electric furnace patents, which 
do not expire until 1909, and in the United States, there- 
fore, the manufacture of aluminium is still a monopoly 
of the Pittsburg Reduction Company. 

The following is a list of the companies and works 
producing aluminium at the present date, with the power 
controlled by each works :— 


British Aluminium Company. 

EP. 

8. See a 1 is 
2 Barpeton, DORWAe sok nee see ccs, wes wee, SOOO 
Extensions and new works in progress :—Loch 
Leven, N.B., Conway Valley, N. Wales, and 
Osieres in Switzerland ; combined schemes 


one ac. 6 os. sac 60,000 


Société Klectrome fallurgey ue Francais . 
D.C RNIN ine: ace. gnc, «aac ene ars. cee CD 
. Gardannes, France Be 
Compagnie des Produits Chimique d'Alais. 
5. Calypso, France ... 
3. St. Felix, France ... 
Aluminium Industrie Aktiengesellschaft. 
7. Neuhausen, Switzerland 
8. Rheinfelden, Germany... 
¥. Lend Gastein, Austria ... a ake ae ; 
Extensions and uew works in progress :—On the 


Rhone and Navigence in Switzerland ; combined 
schemes equal 50,000 H.P. to... 2... 7 


Pittsburg Reduction Cumpany. 
10-11. Niagara Falls (two works) ... 
12, Shawinigan Falls, Canada... 
13. Massena, U.S.A. ... ... ea Reatete 
One Italian Company. 
14. Pescara, N. Italy... ... ... ... 3,000 


The aggregate power controlled by these six com- 
panies and fourteen works is 97,500 horse-power. 
Assuming that 4 horse-power years are required to produce 
one ton of aluminium, this total power would suffice to 
produce 24,000 tons of the metal per annum. This 
output has never yet been attained, however, for two 
reasons. In the first place, the reduction plant in many 
of the works is not equal in capacity to the generating 
plant, for until the sudden expansion in the use of the 
metal last year, the demand for aluminium did not 
warrant such an increase in producing power. 

In the second place, the maximum power development 
of the water power controlled by the aluminium com- 
panies is only attained durinz the winter and spring 
months of the year, and for a period extending from one- 
third to one-half of the year the output of electrical 
energy is far below that indicated by the above figures. 
These two causes have tended greatly to reduce the 
output of aluminium by the various producing companies 
in the past, and it is estimated that the production in 
1906, with the great incentives of keen demand for the 
metal and increased price, was only about 12,000 tons, or 
one-half of the maximum possible, given above. 

The demand for the metal during 1906 has, therefore, 
been largely in excess of the output, and the reduction 
plants are now being extended rapidly in many of the 
works, in order to obtain the benefit of the high prices 
now ruling for aluminium sheets, rods, and bars. 

The following table gives the figures for production and 
price for the period 1896-1906 :— 





, > : Price , 
Year. | Production. per top. Year. 





Tons, 
7750 
8102 
8550 


9000 
12,000 


Tons, 
1896 1755 
1897 3327 
1898 3953 
1899 5459 
1900 7192 
1901 7420 


1902 
1903 
1904 
1905 
1906 


| 
| 
} 
| 


The production figures are given in tons of 2240 lb. 
Since the year 1902 the producing companies have 
declined to publish any official figures, and the out- 
puts are estimated. The prices given above are those 
quoted by the British Aluminium Company for 98 per 
cent. to 99 per cent. ingot meta]. As regards the more 
important extensions, the British Aluminium Company 
is carrying out a large scheme of waterpower develop- 
ment on Loch Leven, in Scotland, which will add enor- 
mously to its power resources in this district. The 
scheme involves the construction of a reservoir 7} miles 
in length at an elevation of 1000ft. above sea level. 
When completed, this reservoir will have a storage 
capacity of approximately 20,000,000,000 gallons, and 
will form one of the largest artificial }akes in Europe. 

The Aluminium Industrie Aktiengesellschaft, which 
already controls 25,000 horse-power in the three works 
at Neuhausep, Rheinfelden and Lend Gastein, is also 
carrying out two very large schemes of water-power 
development in Switzerland, by which from 50,000 to 
75,000 horse-power will be obtained from the waters of 
the Navigence and the Rhéne. The British Aluminium 
Company expects to have one portion of the new scheme 
of water-power development upon Loch Leven completed 
during the present year—this will add 8000 horse-power 
to the total available at its Foyers works. The German 
company is likewise pushing on rapidly with the 
hydraulic engineering work in connection with the Navi- 


gence scheme, and it is hoped that some units of plant 
will be working before the end of 1907. The exceptionally 
severe winter of 1906-7 has, however, somewhat delayed 
the work upon this scheme. 

Aluminium is a white silvery metal of only 2°6 specific 
gravity, and most of its applications in the arts, so far, 
have been due to its extreme lightness, and to the fact 
that it does not tarnish on exposure to the atmosphere. 
In metallurgy, on the other hand, it has found extensive 
use, on account of its readiness to combine with oxygen 
and to liberate great heat in the process of oxidation. 
The difficulties caused by the low tensile strength of the 
pure metal have been overcome by using it in the form 
of alloys, some of which are equal to hard:drawn copper 
in their resistance to breaking strain. The following are 
the more important applications of the metal. 

Electrical Conductors.—This application of aluminium 
has found great support in America, where bare over- 
head aluminium conductors are quite common features of 
the large power transmission schemes. In the earlier 
days of this use of the metal breaks were very frequent 
on these aluminium lines, but this defect has now been 
overcome by the use of purer metal and by the applica- 
tion of stranded conductors and of mechanical sleeve 
joints, in place of soldered joints. The following are the 
more important transmission lines using aluminium as 
conducting metal :— 

Miles. 
Niagara Falls to Buffalo... ... ... 22 15,000 
Shawinigan Falls to Montreal 10,000 
Snoqualmie Falls to Seattle ... ... 32 .. ) 12.000 
x a »» Tacoma... ... ee Mg. 
Electra to San Francisco 13,000 
Colgate to Oakland ... 15,000 

A list has been published recently of fifty other instances 
in America where aluminium is as an electrical conduc- 
torona smaller scale, the greatest length of line being 
200 miles—Standard Electric Company, California— and 
the highest voltage being 60,000 volts—Electra to San 
Francisco. 

Aluminium is also used in the form of flat bars or rods 
for conducting purposes at the Niagara Falls, Shawinigan 
Falls, and Massena Works of the Pittsburg Reduction 
Company, a feature of the latter installation being that 
the aluminium bars are allowed to rest on the wood sup- 
ports of the poles, without any insulating material be- 
tween the metal and the wood. As regards relative cost, 
the electrical conductivity of commercial aluminium is 
55 to 61 per cent. that of copper, when wires of equal 
sectional area are compared. As the specific gravities of 
the two metals are in the ratio of 2:6 ani 8-9, the follow- 
ing equation gives the relative costs at the present selling 
prices of the metals :— 

2°6 x 100 x 200 _ 52,000 
8-9 x 58x 100 51,620 

With copper at £100 per ton, it is, therefore, necessary 
that aluminium should be offered at rather less than the 
present price in order to obtain equality between the two 
metals when used for conducting purposes. 

The use of aluminium as a substitute for copper in 
electrical transmission work has not progressed in 
Europe, partly because overhead bare wires are not so 
common as in America, and partly because there is some 
doubt still whether aluminium will stand exposure to a 
damp atmosphere. The researches and experiments of 
Ditte in France and of Kershaw and Wilson in this 
country may be referred to by those interested in this 
subject. 

The reports which have appeared concerning the dura- 
bility of the aluminium transmission lines in America are, 
on the whole, satisfactory. 

The larger proportion of the total amount of 
aluminium produced at present is employed for metallur- 
gical purposes—either in the Goldschmidt and Weldite 
processes for obtaining molten iron in a few minutes for 
welding purposes, or as an addition to iron and steel at 
the moment of casting, to prevent segregation in the 
ingots or castings. Aluminium has a very great affinity 
for oxygen, and it is for this reason that the oxide cannot 
be reduced by the ordinary metallurgical method of smelt- 
ing with charcoal or coke. When aluminium is placed inthe 
crucible containing molten iron or steel, it unites with 
allthe oxygen present either in the free or combined state, 
and rises to the surface as a light scum of aluminium 
oxide (Al,O;). The removal of the oxygen, and the heat 
produced by the reaction between this element and the 
aluminium, render the metal more fluid at the moment 
of pouring, and as a result finer castings and an absence 
of segregation are obtained. The most recent contribution 
to the literature of this subject is the paper read by Mr. 
T. E. Stead, of Middlesbrough, at the York (1906) meeting 
of the British Association. 

In this paper Mr. Stead discussed “ Segregation in Steel 
Ingots,” and stated that an entirely homogeneous ingot 
and rail could be obtained by the use of ‘01 per cent. of 
aluminium in the ladle at the moment of casting. This 
is equivalent to 3°5 oz, of aluminium per ton of steel. 
A larger addition than this is not advisable, since “ piped ” 
ingots may be produced. 

No exact figures are available as to the amount of slu- 
minium used in this way for foundry work, but Heroult 
estimated that in 1902, 2500 tons of the metal had been 
employed for this purpose, and that the annual consump- 
tion in France reached 400 tons. Since silicon and iron, 
the most common impurities of aluminium, do not prevent 
this application of the metal, the lower and cheaper 
grades of aluminium are largely used in foundry work. 
Alloys of iron or steel with aluminium and with 
other metals can be prepared by the Thermit method, 
the oxides in suitable proportions being placed in the 
crucible and mixed with a sufficiency of powdered 
aluminium to carry off all the oxygen. Chromium and 
its alloys are now being manufactured by this method at 
the Goldschmidt Brothers’ works at Essen. 

Experiments made by Professor Zenghelis, of Athens, 
have shown that a temperature of 3000 deg. Cent. is 


H.P. 


aluminium, and that if gaseous oxygen be used in place 
of the ferric-oxide, a temperature of 4000 deg. Cent, is 
obtained. This temperature causes platinum to melt 
like glass, and is above that attained in the electric aro, 

Nickel thermit is a new application of the thermit 
principle for introducing nickel into molten cast iron 
{ron containing } per cent. of nickel is stated to be much 
improved in strength, density, and fineness of grain, and 
is reported to have greater resistance to chemical action 
than pure iron. Nickel thermit is, therefore, bein 
manufactured in Germany and in the United States foy 
this purpose, the addition being made to the iron at the 
moment of casting. 

Titanium thermit is another similar application for the 
purpose of improving castings of iron. ‘his compound 
is a mixture of powdered aluminium with iron oxide and 
titanium oxide; the reduced aluminium and titanium 
serving to carry off the free and combined oxygen and 
nitrogen of the iron. 

Pure aluminium by itself is a comparatively weak 
metal—in the form of wire its breaking strain is only 
13 tons per square inch as compared with 80 tons for 
hard drawn copper and 385 tons for steel wire. For 
many purposes in which a greater tensile strength is 
required, aluminium is used in the form of alloys. A series 
of these alloys is manufactured and sold by the British 
Aluminium Company, under the trade names of 
aluminium bronze, wolframinum, romanium, and No. 4 
alloy. Wolframinum is an alloy of wolfram, copper, and 
aluminium, of specific gravity 2°74; this alloy has a 
tensile strength of 15 to 20 tons per square inch when 
rolled or drawn. Romanium is an alloy of wolfram, 
nickel, and aluminium, of specific gravity 2°75. Its 
tensile strength is about equal to that of wolframinum, 
but it possesses greater hardness and elasticity. The 
aluminium bronzes are alloys of copper and aluminium, 
the most useful of these being alloys containing from 
2°5 to 10 per cent. of aluminium. The maximum tensile 
strength of these bronzes is 41 tons per square inch. 
The Alloys Research Committee have published quite 
recently a very exhaustive account of the properties 
of the copper-aluminium alloys—see THE ENGINEER, Feb, 
15 and 22%, 1907. Magnalium is an alloy of aluminium 
and magnesium, which is lighter than aluminium, and 
is suitable for the construction of the metallic parts of 
optical and other instruments. This alloy is being 
manufactured in Germany by an independent com- 
pany, and is made in three qualities, denoted by the 
letters X, Y, and Z, all of which contain over 94 per 
cent. of aluminium. Ziskon is a zinc-aluminium alloy, 
containing from 25 to 33 per cent. of zinc; it is very 
hard, resembling tool steel. Heusslers alloy is a curious 
magnetic alloy containing copper, aluminium and man- 
ganese, all of which are dia-magnetic metals. Zimalium 
is an alloy made by adding small quantities of manganese 
and zinc to aluminium while the latter metal is in a state 
of fusion. Zimalium is harder than the pure metal, is 
easily filed, forged, and-drilled, and is 10 per cent. to 
12 per cent. lower in price. 

Miscellaneous uses.— Aluminium is now being used very 
extensively in the motor car and motor omnibus industries 
as a covering material for crank and gear-boxes, and for 
many domestic utensils, &c., and as a substitute for wood 
it has been employed for the inside panelling of railway 
cars, some of the new rolling stock built by the Brush 
Engineering Company for the London, Great Northern and 
City Electric Tube Railway having been fitted internally 
in this way. In America, aluminium sheet has been 
used in the same manner for the external coating of 
the cars. 

Schoop has lately patented a method of. welding 
aluminium sheet and tube which will simplify the manu- 
facture of cans and vessels of all kinds from the metal, 
no solder being required, and the autogenous weld proving 
as strong as other parts of thesheet or tube. If the price 
will allow, it is quite possible that aluminium will dis- 
place tinned sheet iron as the material for constructing 
tins for preserved meats and salmon, since aluminium is a 
less poisonous metal than tin if taken into the human 
system, and this change in the materia! would have 
medical support. One of the latest applications of 
aluminium is in the manufacture of explosives. The metal 
is used in the form of a fine powder, and its great affinity 
for oxygen increases the thermal energy produced at the 
moment of firing, and thus intensifies the explosive pro- 
perties of the powder by raising the temperature of the 
liberated gases. Ammonal is the trade name of a new 
powder of this type; but the writer is not aware what 
success has attended the operations of the company 
formed to manufacture this powder. Aluminium paint 
is now a well known covering material for wood and iron, 
and a large amount of aluminium powder is utilised 
annually for this manufacture. The resistance of this 
paint to weather influences depends largely upon the 
purity of the aluminium used in its manufacture. Plates 
of aluminium have been used with some success in the 
colour printing industry in place of stone—plates with a 
specially prepared surface being employed for this work. 








THE DHUKWA DAM. 


In an article published in the issue of Tue ENGINEER 
dated June 5th, 1903, entitled, ‘ Notes on Weirs, in 
India, across Great Rivers,” three types were described. 
One of these was a structure on rock foundations meant 
to dam a stream, and to utilise the deep trough of the 
river as a reservoir. The following statement was then 
made by the writer with reference to the Betwa Canal 
project :— : 
“This scheme can be further extended by building re- 
servoirs further up the course of the river, to supplement 
the existing capacity; suitable sites for these auxiliary 
reservoirs have been investigated, and can be easily pro- 
vided when required.” 








attained during the reduction of ferric-oxide by powdered 
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ed by Lord Curzon, and the urgent need of more 
water, as shown by the years of distress, 1896, 1897, 1898, 
and 1905, have Jed to the sanction of a project for a second 
dam across the Betwa, situated about thirty miles higher 
up stream. ; 3 

The new work is called the Dhukwa Dam. It is 
situated twenty-three miles from Jhansi—see Fig. 1—in 
the United Provinces, and is seven miles from Babina, a 
gmall railway station on the Great Indian Peninsular 
Railway. This is the great arterial line that connects 
the Upper Provinces with Bombay, the important western 
seaport of British India. 

It is a dam inasmuch as it holds up the water of a river 
reservoir and a weir because the Betwa floods discharge 
over it, and not through it or round it, by a waste 
channel. The dam at Parichha measures 420ft. from 
flank to Hank. the width of the river there being some- 
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Fig. 1—-NEIGHBOURHOOD OF THE DHUKWA DAM 


what greater than the normal width above and below the 
site—a great advantage, as it is desirable to limit the | 
amount of afflux, where an artificial barrier is erected | 
across a stream whose flood volume reaches so large a 
figure as 800,000 cubic feet per second. At Dhukwa | 
an equally fortunate site has been obtained. The work | 
is placed on a natural reef of rock, extending right across 
the river, and the structure is given a length of 3975{t.— 
vide ground plan, Fig. 2. It may be explained in con- 
nection with this figure that the line of the dam as shown 
is that as originally proposed. As actually constructed 
the line was slightly altered in the angles, but nowhere 
else. Beyond this massive core walls of masonry in 
earthen embankments tie the weir into natural hills on 
each flank. The length of core wall on the left bank is 
960ft. and on the right 1192ft. The maximum flood 
volume expected is 600,000 cubic feet per second, giving 


End of Stone Weir 
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a depth on weir crest of 12°75ft., with a velocity of 
approach above weir of 6°12ft. per second. 

As the channel at this site is not quite of the deep 
trough character as at Parichha, the dam is raised con- 
siderably above the level of the banks to give additional 
storage capacity. The crest level is at R.L. 890°00 above 
mean sea level, and on this will be placed falling gates, 
which are 8ft. high when raised, thus raising the water 
surface to R.L. 898°00. The ground level at the flanks is, 
roughly, at R.L. 865-00, so that water will be held up 
33ft. above ground level. There is no danger in this, as 
there are hills on each side of the river, and the dam is 
tied into them with substantial embankments, heavily 


pitched on the water side, and hearted with solid cores of | 
masonry, as shown in Fig. 8. There are no village sites | 
submerged in the area occupied by the reservoir. All 
lands submerged, up to crest level 890°00, will be per- 
manently acquired by Government. Submersion above 
this level will occur only during floods and for temporary 
periods. Such lands will benefit from deposits of flood 
water, and, as they will be cultivated for the winter crop, 
the owners will retain possession. The capacity obtained 
is 8759 millions of cubic feet of water, as against 2400 
millions of cubic feet at the Parichha reservoir. This 
increase to the supply of the Betwa Canal is very con- 
siderable. The additional amount means 500 cubic feet a 
day for 85 days. This will carry on the existing canal, at 
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A and B are two iron rods with curved hooked ends — 
epicycloidal curves in contact—which, when fixed by 
band underneath, support D, 

When it is required to drop a gate, instead of going 
on top of the weir, the operator enters the tunnel and 
presses the lever C. This disengages A and B, with the 
result that D, deprived of all support, slides and causes 
the gate to fall. 

To raise the gates a crane will run on rails on the dam. 
A cable can be run along the tunnel having attachment 
to the lever arm C. When the cable is wound round a 
drum—placed above flocd level on the left flank—the lever 
C can be worked automatically from the end of the dam. 


By varying length of rope attachments to lever C gates 
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Fig. 3-FLANK EMBANKMENTS 


its period of greatest strain, viz., from the date when the 
river supply fails (generally early in April) up to the 
breaking of the monsoon. It means that, with judicious 
management, the canal bas an assured supply for the hot 
weather. At present, in years of scanty rainfall and 
early closing of the monsoon, the reservoir has been 
exhausted after maturing the winter crop of cereals. 
Now there will be water for the autumn crop, which con- 
sists of sugar cane, indigo, rice, maize, pulses, and such 
crops. The dam is a solid structure, founded on rock, 
with curtain walls upstream and down-stream, which 
closely fill trenches dug into the bed rock, as shown in 
the cross section, Fig. 4. These trenches are 4ft. wide on 
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Fig. 4—-SECTION OF DHUKWA DAM 


the up-stream side, and 6ft. wide on the down-streai, 


and go down to a depth dependent on the nature of the | 


rock, and the amount of loose stuff that has to be removed 
in taking the foundations down to the general level. 


may be lowered in batches of ten or twelve as desired. 

The faces of the work will be carefully pointed with a 
mixture of cement and lime, one part of the former to 
three of lime, the joints being carefully raked out to a 


| depth of 3in. On the down-stream face the proposal is 


to rake out the joints 6in. to R.L. 855 from bed level and 
to use a mixture of one cement to one of lime. 

The dam will be provided with three sluices at varying 
depths below crest level, for the purpose of passing water 
on to the Parichha reservoir. The two higher sluices are 
8ft. by 10ft., and discharge 2954 cu. secs. with water at 
crest level. The lowestsluice is 8ft. by 64ft., discharging 
29338 cu. secs. All are provided with gates of the Stoney 


pattern. 






Gate hinged permanently 


moveable strut 





K{— -- 6°25—-- 


i] 











Fig. 5-AUTOMATIC WATER GATES 


The calculations for the stability of the dam have been 
carefully made. There is ample margin for safety. The 
diagrams showing the calculations is attached, see 
stability diagram, Fig. 6. There is very little danger of 


The excavation of the rock was carried out as follows :— | the work sliding or buckling or bulging outwards; it ‘is 


| Blast holes were drilled by hand labour with ordinary steel | 
| shown in the section. 


| 


jumpers, then charged with dynamite and nitro-glycerine 
| detonators and fired by a time-fuse connected with a gun- 
| powder train. A selected workman fired the train, and 
then took refuge in bomb-proof shelters provided at 
intervals along the lergth of the weir. The body of the 
work is of concrete faced with random rubble masonry 


Fig. 2-GROUND PLAN OF DHUKWA DAM 


and the upper 10ft. are of solid rubble masonry. The 
width at the top is 17ft. 

The upper 10ft. in height is vertical on both faces; 
below this the work has a batter of 1 in 12 on the up- 
stream face and curves on the down-stream face, as shown 
in the section. A tunnel runs the length of the weir, as 
shown in the section. This gives a passage during floods 
from flank to flank, as no boat could venture to cross 

| above the weir during high floods. But its chief object 
| is to control the working of the gates. 

Gates designed to descend automatically by water- 
pressure are apt to fail in practice. and so the following 
method is to be adopted (see Fig. 5) :— 


founded on rock, and securely let into it by the trenches 


The rock is not quite uniform. In places heavy dykes 
or faults cross the foundation line at varying angles. 
Where these occur the general section of the work is 
altered, and precautions have been taken to carry down 
the foundation pits to an extra depth. The plan followed 


was to dig the dykes out thoroughly under the weir and for 
60ft. on the down-stream side, and put in a solid slab of 
concrete, as shown in cross-section of dam, Fig. 8. On 
the up-stream side the dyke is followed up for 100ft., but 
only cleared out to a depth of 5ft. or 6ft. 

This plan does not close the deep fissures in the rock, 
and it is not expected that all leakage will be absolutely 
stopped. A little leakage will not matter, but should it 
be excessive, the concrete on the up-stream face can be 
extended at any time, and the hydraulic gradient reduced. 
In order to gauge the pressure of water on the down- 
stream side of the weir pipes are being putin in all the 
deep dykes where water was found. 
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The intensity of pressure on the foundations nowhere 


exceeds 2°9 tons per square foot, which is moderate for | 
rock. The point to which the heading up, caused by the | 
building of the weir, goes back, is of interest as regulating | 


the extent of marginal embankment required to confine 
the stream in a nozzle. 
It has been stated that there are low hills on each 


flank and this fortunately does away with the necessity ! 


—4B.L.898:00 
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Fig. 6—STABILITY DIAGRAM—DHUKWA DAM 


for any extensive embankments. Dips occur in the hills, 
but these are the points of junction of smaller drainage 
lines called nallahs. As the beds of these channels slope 
rapidly, the contour line of high flood would soon meet 
their bed slopes. With the exception of about four 
furlongs, in connection with the core wall, on the right 
flank, no embankments are needed. 

The method of calculation advocated by Neville in his 
work on hydraulics has been followed to determine the 


weir afiects, to some extent, the shape of the weir sur- 
face down-stream, the object being to get the minimum 
action onthe masonry. This introduces the question of 
the height of subsidiary weir and the minimum width of 
cistern required to’ provide a permanent water cushion. 
The problem is not an easy one, and it is difficult to lay 
down a coefficient for calculating the velocities of inter- 
mediate filaments passing over the weir. Again, it is 


difficult to say where the draw over a weir begins; very | pointing is done while the work is green. 


| this. 


| 
| 
| 





in bulk is used, and the average is well above 
In the core walls specially good blocks anq 
bond stones are used. The Portland cement useq 
is imported from England, and purchased in Bombay 
The mortar used is manufactured from nodular kankar, 
a good natural hydraulic limestone found all over India, 


| There is a test house at the works, and all lime and 


cement meant for use is first tested) After many trials 
the best combination was found to be 1} lime, 1 sand, and 
4 surkhi—.e., pounded brick. 

The mortar for random rubble masonry consists of 
100 parts of lin. stone ballast and 100 parts dry mortar, 
the mortar itself being a mixture of 150 parts pure lime, 
100 parts sand, 50 parts surkhi. 

The concrete—ordinary—consists of 100 parts 2in, 
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Fig. 8 -CROSS SECTION SHOWING EXTRA DEEP FOUNDATIONS 


stone ballast, 60 parts dry mixed mortar, the proportion: 
of the latter being 1 part of pure lime and 1 part of sand. 
The interstices of 2in. ballast are estimated at 51 per 
cent., and sufficient wet mortar is allowed to fill thes: 
thoroughly. . 

The masonry of the core walls, in continuation of th 
weir proper, is of high-class coursed rubble masonry. 
The stones are laid on a bed of mortar without ballast in 
it, but the filling in is of the quality mentioned above, 
where lin. stone ballast is used mixed with mortar. The 
faces joints are raked out while the masonry is green and 
pointed at once. 

The upper 10ft. of the weir and the facing of the sloped 
sides is of random rubble. The stones are laid at right 
angles to the face, but horizontal joints are avoided. The 
The sluice 
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Fig. 7—-DHUKWA DAM—DURING FLOOD 


point to which the aftlux extends. Two sections of the 
stream are used. 

The area of each multiplied by its velocity equals the 
discharge, a fixed quantity. The difference between the 
heights of aftlux above the original slope, at different 
points, can be computed by the Joss of head, and this in- 
troduces the factor /, or length. 

If h and hy, be heights at two points, i, = o where the 
afflux line meets the original slope, 

(a? — a,?) v 
h— ——a— Kg 
and / = ae dk 
(a+am), v& 

2a,° 29 
where / = length to which aftlux goes back. 

h = difference between new flood level and old 
flood level at weir site (902°75 — 865-00) 
= 37° 75ft. 

a = area of water section at weir site = 37,000 
square feet. 

a, = area of water section 
= 89,000 square feet. 

8 = slope of stream = lee PT 

37620 
known gauge 37,620ft. up-stream to gauge 


s—cef X by 


seven miles above 


58ft. fall from 


at weir = —,or ‘0015. 
6438 


: vy? 
g = 32 and—— 


= unity. 
29 9 


t . | or machinery obtained from outside. 
v = mean velocity above weir = 8ft. per second. | : 


exact observations and diagrams made on any existing 
work would only give data exactly true for another 
work under precisely similar conditions. An approxi- 
mate diagram has been worked out for the full flood film 
of 12°75ft., but this involves several suppositions, one 
being that the draw begins at upper edge of weir crest; 
another, that down stream of the line A K—see Fig. 10— 
the air offers no resistance to the free fall of water, and 
so the theoretical equation is used. A similar trial 
diagram shows that the jet due to a 5ft. film strikes the 
weir face at about RL 850-00. It is, therefore, pro- 
posed to have pointing on to the down-stream face, to a 
greater depth up to R L 855-00, and to fix that level for 
the crest of a subsidiary weir or weirs.™ 

The down-stream flood level being 865°00, the jet strikes 
the horizontal through this at a point about 31ft. from the 
down-stream edge of the weir, and gives the natural mini- 
mum width of cistern. The drop on the water surface is 


| 37°75ft.; using the empirical formula that length of | 
| cistern for a fall should be 6 V i to 8 V h, the required 


length is 37ft. to 49ft. It has not been definitely settled 
yet what the height of the subsidiary weirs is to be, or 
where they shall be placed. The work being only seven 
miles from a railway station, and connected therewith by 


| a road specially constructed by the Irrigation Depart- | 


ment, there is no great difficulty in getting to site stores 

There is no good | 
building stone, or only limited quantities, available at | 
site. 








Fig. 9—-DHUKWA DAM—LOW WATER 


openings will be lined with best dressed ashlar sandstone, 
and the gates of the Stoney form will be obtained 
from England. 


8C «142/275 4/4/78 5 
AK x19=34 «19 =1785 
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Fig. 10 


M Nis a horizontal line through :—central point of A K—~ is 
a point 16ft. below MN and 19ft. from A P, where a particle 
starting from - would be in one second, at the end of which it 
would be moving with a tangential velocity of 1/32? + 1y* = 37ft. 
per second, being resultant of vertical and horizontal velocities ; 
y is a point 30ft. below -—a fall requiring 1-37 seconds—in 
which time the vertical velocity would be 1-37 x 32 = 44ft. 
The horizontal velocity of 19 would carry is 1-37 x 19 = 29ft. 
from A P, which is the distance of y from that line.  Tan- 


A good quality of gneiss is obtained from quarries | gential velocity at y = ./192 + 442 = 48ft. 
| five to six miles away. No stone under 14 cubic feet | 


The cost of the work is roughly estimated at 
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cf = a coefticient = -0078 (Neville, p. 262). | 
bn = wetted perimeter between the two sections | y,siheriver nat las certain deep channels with, high Jumps of wek | Rs, 12,75,000, or, say £90,000. This includes the cost of 
used = 8000 1. ft. | £55-00. ‘ ; | establishment, tools and plant, temporary quarters for 
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officers and subordinates, hospital, bazaar, workshops, &e. 
The cost of the work proper is Rs. 11,40,000, or £76,000. 
In a work of such magnitude many modifications become 
necessary——nay, imperative—as work progresses. For 
example, deeper foundations may be required. This not 
only increases the quantities of masonry and concrete, 
but also of the quarrying, blasting, and clearing of 
foundations required. It adds to the time needed to 
complete the work, and raises the establishment and other 
incidental charges based on a percentage on the total cost 
of the work. ‘The dam will probably cost £100,000. There 
are few countries besides India where it could be built 
for so moderate a sum. The following table shows how 
creatly the efficiency of the work improves at small cost 
by raising the height of the weir. 





Storage ‘ Cost per | Cost per 
million’ a million million 
jcubic feet. bia |cubic feet.icubic feet. 
Original project.| Rs. Rs, £ 
crest, 877-00. 1044 8,31,000 770 51-3 
Crest level, 890-00 2434 9,97,100 $10 27-3 
To top of gates, Sft. | 
high phere d a 3759 11,40,820 | 304 20-3 


A comparison between the Dhukwa Dam and the com- 
pleted work at Parichha shows the following :— 

Length of Parichha Dam 4820ft., or excluding an 
island 800ft. wide, length of masonry wall, 3520ft. Cost 
of work, Rs. 6,20,000; cost per foot run, Rs. 178, or 
£11°7. 

Length of Dhukwa Dam, 3975ft. Cost of the same, 
Rs. 11,40,820; cost per foot run, Rs. 287, or £19°1. 

Impounded at Parichha, 2400 million cube feet. Cost, 
Its. 620,000; cost per million cubic feet, Rs. 258, or 
£17 °2. 

Impounded at Dhukwa, 3759 million cubic feet. Cost 
hs. 11,40,820. Cost per million cubie feet, Ks. 304, or 
£20°3. 

The work of collecting materials, building temporary 
quarters, &c., was started in November, 1904. Actual 
masonry and concrete was begun in January, 1906. The 
work should be practically complete in June next. No 
work is possible on the weir from June to October, when 
the river is subject to floods. 

The staff allowed by the Indian Government is one 
resident engineer on a salary of £900 a year and three 
assistant engineers and a suitable staff of native subor- 
dinates, office hands, kc. In February, 1906, when work 
was in full swing, 6000 native workmen of all kinds were 
employed. As is usual on such works in India, the resi- 
dent engineer is not only responsible for the engineering 
success of the work, but he has to look after the 
hygienic requirements of the place, maintain order and 
discipline among the hands, supervise the tariff at which 
grain and provisions are sold, have arrangements ready 
to meet any sudden outbreak of illness, &c. In spite 
of these varied demands on their time and talents, the 
Government is as a rule well and cheerfully served by 
its officers, and Dhukwa offers no exception to the 
general rule. 

We are enabled to add two interesting engravings to 
the foregoing illustrations. These are shown in Figs. 
7 and 9, and represent the Dhukwa Dam under con- 
struction when the river was very low, and also during 
the high flood of July, 1906. 








THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
was held at the house of the Institution of Civil Engi- 
neers on Thursday and Friday, the 9th and 10th inst. 
In the absence of the president, Mr. R. A. Hadfield, who 
had been delegated by the Council to represent the Insti- 
tute at the opening of the new building for the 
engineering societies erected by Mr. Carnegie in New 
York, the chair at the opening of the proceedings was 
occupied by the senior Past-president, Sir James Kitson, 
Bart., who was supported by a full muster of Past- 
presidents and members of Council, together with a large 
representative gathering from the principal ironmaking 
centres, both home and foreign. 

The report of the Council on the business of the past 
year characterises it as one of exceptional activity and 
progress. Notwithstanding the death roll, which has 
been unusually heavy, the list of forty-one names, includ- 
ing several of the most prominent members in the early 
days of the Institute, such as Sir David Dale, Sir Edward 
Reed, Sir Charles Tennant, Mr. J. D. Ellis, Mr. Josiah 
T. Smith, Mr. Snelus, Colonel C. Lowthian Bell, Mr. ¥. W. 
Webb, M. H. de Wendel, and Professor Ledebur, and 
the retirement of fifty-two other members, the list at the 
end of the year contained 2052 names, including 1997 
ordinary members, 7.e., liable to annual contributions, or 
something more than 97 per cent., a most comfortable 
proportion from the treasurer’s point of view. In the 
honorary list a severe loss has been experienced by the 
death of Professor Ledebur. The vacancy has, however, 
been most appropriately filled by the election of Professor 
Josef von Ehrenwerth, of Leoben. 

The financial statement of the Institute shows receipts 
of £6610, against total outgoings of £5915, the latter 
including the final instalment on the grant of £1000 to 
the National Physical Laboratory, and a grant of £40 to 
the International Testing Congress at Brussels. Although 
the balance has been increased by the donation of the 
unexpended surplus of the guarantee fund for the 
American visitors entertainment, the increased expen- 
diture on publications called for by the joint session with 
the American Institute of Mining Engineers in London 
in the autumn of 1906 has been considerable, as in 
addition to.the two volumes ordinarily sufficing for the 
business of the year in the Journal, a third has been 
necessary to record that of the autumn meeting, and a 
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fourth for six of the memoirs presented by the Carnegie 
research scholars, which it has been considered desirable 
to print in full. 

The proceedings of the meetings for 1906, both of 
which were held in London, are fully noticed in the 
report. The Institute was also represented by members 
of the Council and others at different international 
meetings during the year, including the sixth Inter- 
national Congress of Applied Chemistry at Rome, the 
Jubilee meeting of the Verein Deutscher Ingenieure at 
Berlin, and tho International Testing Congress at 
Brussels. 

After the usual vote of thanks to the Council and execu- 
tive, Sir James Kitson inducted to the chair the new Presi- 
dent, Sir Hugh Bell, who commenced his presidential 
duties by the award of the Bessemer medal for the year 
to Mr. J. A. Brinell, of Stockholm. Few men had done so 
much for the advancement of the metallurgy of steel as 
Brinell, as in the midst of his arduous work as manager 
of the l’agersta Works he found time to carry out the 
remarkable investigations in the heat treatment of steel, 
which have furnished a point of departure for subsequent 
workers in the same field, and his hardness testof mevals 
by indentation has been universally adopted. After 
twelve years of practical life he has been induced to 
devote himself to research under the auspices of the 
Jernkontoret, of Stockholm. 

Mr. Brinell having acknowledged the receipt of the 
medal in a short speech, the President then proceeded to 
read the presidential address. This was mainly a retro- 
spect of the progress of the iron trade during the past 
century, based upon the circumstance that the connection 
of the President’s family with that industry commenced 
in 1807, when his grandfather, Mr. Thomas Hell, left 
Cumberland to enter into business at Newcastle, and has 
been continued without interruption to the present time. 
Other historic iron trade families, such as those of 
De Mendel in Lorraine, Schneider in Burgundy, and 
Krupp in Westphalia in like manner typify the progress 
made in their respective countries throughout the same 
period. The address, which is of remarkable literary 
merit, is reproduced in abstract below, and an important 
and interesting feature is the detailed chronological 
appendix recording some 500 incidents in connection 
with the subject, which had been compiled with the 
assistance of the secretary, Mr. Brough, but which lack 
of space, unfortunately, prevents us from reprinting. 


I] AM only too sensible that it is because of my parentage that 
the choice of the Council has fallen on me, and that it is as the 
son of Sir Lowthian Bell that I have been selected to follow a most 
distinguished series of men who have adorned the chair | now 
unworthily fill. This affords an additional reason why I should 
choose for the subject of my address a sketch of the iron trade in 
the last hundred years, for his life, begun in 1816and ended nearly 
ninety years later, almost covers the period I propose to pass 
briefly in review ; to do so exhaustively would mean a great and 
profoundly interesting volume. 

Let me, then, ask you to recall the position of the world in 1807, 
when the young Thomas Bell entered the firm of Losh and Co., so 
that we may understand from what platform we started. 

The eighteenth century had closed on a world underarms. The 
titanie struggle which we identify with the name of Napoleon was 
at its height, and the new century opened amidst the din of battle. 
In October, 1805, Trafalgar Bay bad witnessed a sight which vir- 
tually ended the conflict, though nearly ten years elapsed before 
the war of the giants ended and Europe was left free to effect the 
great commercial development which, in one of its aspects, I pro- 
pose to lay before you. 

For while. Europe was one vast battlefield, and men’s energies 
were being devoted to arms and their capital to armaments, the 
fertile brains of inventors were busy. Great discoveries were 
being made, or, what is more important for our purpose, were 
being turned to useful ends. 

Two centuries earlier men had become aware that a great 
instrument stood ready for those who knew how to use it, but the 
common opinion which gives to James Watt (1736-1819), the 
credit of the steam engine, and forgets Giovanni Branca (1601), 
Solomon de Caus (1615), the Marquis of Worcester (1663), Denis 
Papin (1690), and even Thomas Savery (1698), is doing that rough 
substantial justice which the popular view rarely fails to distribute. 
Though the great Scotchman was unquestionably aware of the 
importance of his improvements, which, in fact, made steam the 
powerful agent we know, even he would be surprised could he see 
how far his successors have surpassed him in its economical use, 
and what purposes they have made it serve. For Watt died in 
1819, when the steamboat was in its earliest infancy and steam 
traction on land was hardly begun. 

The propulsion of ships by steem dates from the end of the 
eighteenth century, but John Fitch’s invention brought him 
nothing but misery, and led to his suicide in 1798. The Iron and 
Steel Institute is of so cosmopolitan a character that it would be 
unseemly to assert for Great Britain claims which may be con- 
tested. I will, therefore, not seek to award the merit of the 
practical employment of steam in ships as between my namesake 
Henry Bell (1767-1830) and Robert Fulton (1765-1815), thongh I 
might claim the credit for ‘‘ Britain’ in either case, since the 
American was born at ‘Little Britain,” in Pennsylvania, while 
Bell hailed from Torphichen Mill, in Great Britain. The two pur- 
poses to which I have referred give us the reason why the nine- 
teenth century should have witnessed the great industrial 
developments, to a rapid sketch of which my address is devoted. 

Now, of all the aids we have at our disposal to-day, none is more 
important than the facility of transport. . It has been said that no 
real improvement in this respect was made from the time when 
the Romans began to build roads till steam took the place of vital 
power as a propelling force, and that the Emperors Caracalla and 
Geta, hurrying from York to claim the Imperial purple in the 
third century, were no longer in reaching Rome than was Sir 
Robert Peel in returning from Rome to Lotdon to become the 
Prime Minister of Great Britain in the nineteenth. Yet till the 
power of bringing together in great masses the mineral resources 
of the world was attained, the output of iron was limited to those 
districts where the ore and the fuel chanced to lie in juxtaposition. 
The great developments of recent times depend entirely on the 
improvements in transport. 

As is well known, the idea of a fixed and rigid path along which 
the wheels of a wagon should travel is a very old one, but until 
the end of the eighteenth century it had been but little utilised. 
It remained for George Stephenson—1781-1848—to show that it 
was essential to the construction of a road on which the means of 
traction should be that new power which the genius of Watt and 
his collaborators had placed at man’s disposal. Here, again, the 
common opinion which connects the name of Stephenson with this 
great invention and disregards, or at least places in subordinate 
positions, Murdock, or Trevithick, or Blenkinsopp, or Hedley, 
does no more than substantial justice. The first quarter of the 
nineteenth century witnessed the trials and failures which were to 
end in revolutionising carriage by land. In 1822 the first railway, 
in the modern sense of the word, was opened for mineral traffic, 
while three years later—in September, 1825—the first passenger 














line, the forerunner of the vast network which now overspreads 
the civilised world, began operations between Darlington and 
Stockton. 

This country, from its physical configuration, its geological 

uliarities, and its limited size, presented the most favourable 

aboratory in which to try experiments. To these circumstances 
is due the fact that, at the beginning of the last century, one-third 
of the world’s production of pig iron came from these islands, 
though the total preduction of the world did not exceed three 
quarters of a million tons. 

In every case it will be found that the production of iron 
depended on the proximity of fuel and ore. The iron trade of 
Sussex died when the exhaustion of the forests removed the fuel. 
Staffordshire, Scotland, South Wales, indeed every ancient seat 
of the iron trade in Great Britain, tell the same story, which is 
true of Sweden, of Russia, and of every country whence, before 
we entered on the new phase, we drew supplies. For it is interest 
ing to observe that, in the past, England was an importer rather 
than an exporter of iron. Krom Sweden, which in 1780 was the 
chief producer, and from Russia she brought the metal which her 
smiths were to fashion into those goods for which she was early 
to become renowned. But though Sheffield holds and has long 
held the highest reputation for the excellence of her wares, it is 
significant that from Spain we derive bilbo as a name for our 
sword, and from Syria the word damascening to describe the 
pattern with which it is adorned. 

But neither Bilbao nor Damascus bears any part in the history 
of the iron trade a hundred years ago. We must look to Germany, 
to France, to Belgium, and to Austria if we would see how the 
continent of Europe stood at the date we are considering. It will 
be noted that I do not repeat the names of the two northern 
countries from which, in earlier days, Great Britain drew her 
supplies. Sweden and Russia barely count in the developments 
we are considering. From producing something like one-seventh 
part of the output of the world in 1830, they have fallen to pro 
ducing but about one-eighteenth in 1905, though their total out- 
puts have risen from about a quarter of a million tons at the 
earlier date to over three million tons at the later date. 

The great ironmaking districts of Germany which lie in 
proximity to the Rhine owe their importance to the facilities of 
transport afforded by the river and by the railways which line 
its bank. 

The works at Essen date from about the time at which my 
review opens, for the tirm of F. Krupp was founded in 1810, but 
it is not till 1850 that Westphalia begins to play an important pari 
in the history of the trade. By that time, already, it had become 
possible to transport the ores of the Seig and the Lahn to the 
coal districts. The discovery of the Bessemer process marks 
another step in advance. Bessemer compels Westphalia to bring 
ore from Spain, Gilchrist and Thomas restore to the native ores 
their importance. The basic process marks a great stride, and in 
1879 the astonishing development of the German iron trade 
begins, the production of basic pig iron rising to 8.039.808 tons 
out of the German pig iron production of 12,293,825 tons in 
1906, whilst the output of Bessemer pig iron was only 491,086 
tons. Again. it is the possibility of bringing ore from distant 
countries to the fuel needed to smelt it that this region owes its 
present position. 

With the help of Mr. Brough I am able to append to my address 
a chronological table of great interest.* In it, under the year 
1811, will be found the following entry :—‘‘ Moyeuvre was prr- 
chased by Francois de Wendel from the French Government.” I 
may be allowed to pause to welcome as a member of the Institute 
the great-grandson of that Francois de Wendel—himself a Frangois 
—to express our grief at the loss we have sustained by the death of 
his father, who was a Bessemer gold medallist, and our satisfac 
tion at enrolling the honoured name once more on our lists, which 
have been adorned by those of his father and his uncle, Robert de 
Wendel. 

Among the other great works in France to which [ should like 
to refer are those of Le Creusot, which have a special interest to 
Englishmen, as they were partly owned at one time—in 1823—by 
au English company, Manby-Wilson and Co., who purchased an 
interest in them from a French company. They date from a 
somewhat earlier period than that with which I am dealing, but it 
was not till 1836 that they passed into the hands of Messrs. 
Schneider, by whom they were rapidly developed, till they became 
the important establishment to which we were welcomed in 1899. 
We are proud to have counted among our honorary members one 
of the founders of the Schneider dynasty, to have had his son as 
member and Bessemer medallist, and now to be honoured by the 
presence of his grandson on our Council. Terre Noire is of about 
the same date, having been founded in 1819. 

In Belgium the great establishments at Seraing call for mention. 
They interest us in this country, since the founder was John 
Cockerill, a Lancashire man, who settled in Belgium early in the 
century to join his father in the management of a factory for the 
construction of spinning and weaving machinery, aod in 1817 
founded the works now under the management of our colleague on 
the Council, Mr. Greiner. 

Our approaching visit to Vienna would make me wish specialiy 
to refer to the part borne by Austria in the wonderful story I am 
attempting to tell. The Austro-Hungarian Monarchy is also an 
example of the same process of development. The manufacture of 
iron dates from the remotest antiquity, but does not begin to 
attain to important figures till the introduction of improved 
methods of transport. In 1830 the output is said to have amounted 
to 80,000 tons. Fifty years ago this quantity had grown to just 
under a quarter of a million tons, while to-day Austria-Hungary 
contributes over one and a-half million to the world’s output. 

The American continent presents the matter in yet clearer terms. 
T am glad that the limits J] have laid down for myself do not call 
for any account of the position of the trade in that vast country 
before 1776 The selfish and short-sighted policy which marked 
our legislation as to our colonial trade makes unpleasant reading 
for us to-day. I may pass to 1810, when the make of iron was 
under 54,000 tons, which compares with 243,851 tons made in 
Great Britain. In 1840 this had grown to 286,903 tons, against 
Great Britain’s 1,396,400 tons. This slow growth continues, the 
United States not reaching the 1.000,000 tons, to which Great 
Britain had attained in 1836, till 1864, nor the second million till 
1872. By this time, however, the means of transport were im- 
proving with extraordinary rapidity. The production pauses 
between the second and third million for seven years, the reaction 
of 1876 sending it b2low 2 milliovs (1,868.961 tons), jumps from 
2? millions in 1879 to 3,835,191 tons in 1880, stays for five years 
between 4 and 5 millions, rushes to 5,683,329 in 1886, and so 
onwards till in 1905 it has attained 23.360,258 tons out of the 
world’s total of 54,610,269. to which Germany contributes 
10,875,061, and Great Britain 9,608,086 tons. 

Steam transport by sea and land, steam and electric-driven 
instruments for dealing with the ships’ contents when they arrive 
at the discharging quay, have alone rendered these extraordinary 
results possible. The vast distances which so lately as 1890 made 
a judge as competent as my father doubt the possiblity of utilising 
the great depositsin the West have been reduced to insignificance, 
and the coalfields of Pennsylvania placed, commercially speaking, 
alongside the iron deposits of Lake Superior, from which they are 
separated by 800 miles of land and water. . 

But precisely because the distances in Great Britain were small, 
it was here that the first attempts to annihilate them by mechanical 
means were made. To this cause we must attribute the growth 
of the iron trade having in the earlier period been so much more 
rapid than elsewhere. When the century opened the production 
of Great Britain did not exceed a } million tons. Even 30 years 
later it was considerably under # million tons, and about half the 
total production of the world. 

By 1830 the improved means of transport had begun to tell, 


* We regret that space does net permit of our publishing this table. 
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and the progress in the mechanical arts to place better imple- 
ments in the hands of the ironmasters. A glance at the chrono- 
logical table shows what was taking place and absolves me from a 
catalogue of events. The next twenty years raised the British 
output to 2} million tons, out of 4} million tons for the world. 
In the following twenty years Britain more than doubled her out- 
put, which in 1870 reached 5} million tons out of 104 for the 
world. By this time the means of transport first adopted in Great 
Britain had spread to other countries. The distances separating 
ore and fuel in America, in Germany, and in France were becom- 
ing of less and less importance, and by 1870 the total production 
of these countries was only about a million tons less than that of 
Great Britain. Ten years later the three countries together pro- 
duced as much as Great Britain. In 1890 she was called upon to 
yield the premier place to America. {n 1903 Germany overtook 
her, and now, for the year 1905, which is the latest date to which 
we have complete statistics, the pig iron output of the world stands 


as follows :— 
Percentage 
of total. 
-. 42-7 


Country. Tons. 
United States ss neer + SRO... 
Germany and Luxemburg .. 10,875,061 .. 
United Kingdom «- «- 9,608,086 .. 
cen, hh ae 3,076,550 
ence tt ea 2,715,063 .. 
Austria-Hungary 1,540, 896 
Belgium... .. .. 1.310 290 
Sweden .. a: 589,487 
SS EE eer eer 408,449. 
SOUR in. os. “Se oo tk ne a 
Italy chats eek aie) acetate 148079 .. 
Other countries .. ee 655,000 .. 
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This enormous quantity may well fill us with surprise. Some 
fifteen or twenty years ago my father expressed to me alarm at the 
rapidly increasing output of iron, and doubted whether the powers 
of cousumption of the world were equal to the disposing of the 
huge mass of metal. 

And when we ask how the world, which a hundred years ago 
was content with considerably under a million tons of iron, to-day 
calls for more when we try to satisfy it with up «ards of 50 million 
tons, the answer is not far to seek. The ingenuity of man was not 
exhausted when our grandfathers inven‘ed railways and steam- 
ships. Iron gives place to steel. The puddling furnace having 
served its purpose, is tossed aside for the Bessemer converter. An 
instrument with which the arduous labour of several men produced 
in twenty-four hours about 2} tons of malleable iron is rejected for 
one in which the forces of nature, guided by human skill, gives us 
30 tons of steel in twenty minutes. Iron, but sparingly used when 
the century opened, is demanded in continually increasing quan- 
tities to-day. The iron trade, responding to the ca'l of the world, 
seeks new methods for producing still better results, and would 
seem to be about to reject the Bessemer converter for the open- 
hearth furnace. The remarkable invention of the regenerative 
farnace made fifty years ago is being continually perfected. Even 
now the great improvement of « continuous instead of an inter- 
mittent process is touched. 

The men who stood on the threshold of the nineteenth century 
would have been filled with astonishment could they have foreseen 
the changes it was to bring, giving us a world in which time and 
space are all but excluded from our calculations. Beyond doubt, 
we who stand on the threshold of the twentieth century may look 
forward to changes as great and far-reaching before the next 
hundred years are run out. 

In moving a vote of thanks, Sir William White said 
that the President had taken a line of his own, as every- 
one who knew him felt sure that he would in departing 
from the strictly technical and taking a broad and com- 
prehensive view of the causes that have influenced the 
development of the iron trade, and the influence of that 
development upon the world. But beyond that he had 
given a look into thefuture. In one part a quantitative 
as well as a qualitative statement was required. When 
it was considered that each of the new Cunard steamers 
would require about 70,000 horse-power, it was quite 
clear that the dream of Niagara supplying motive power 
for the Atlantic ship of the future would not be realised. 
But that some external generating station might supply 
the power there could be no doubt whatever. 

In acknowledging the vote of thanks, while expressing 
his gratitude to Sir William White for his correction, Sir 
Hugh Bell reminded him that as President he was above 
discussion, a remark that caused considerable amuse- 
ment to the audience. 

This closed the official business. The paper by Mr. D. 
Selby Bigge, on “ Electrically-driven Reversing Rolling 
Mills,” was then read. This, after some general observa- 
tions on the use of electricity in ironworks, described the 
arrangements adopted at the Hildegard Hiitte in 
Austrian Silesia for driving a two-high reversing rolling 
mill by electro-motors in substitution for a reversing 
steam engine. The mill, which is of a pattern unusual 
in this country and America, but much favoured on the 
Continent, may be described as a general purposes mill, 
combining in the same train cogging, roughing, and finish- 
ing rolls for heavy sections. It has four stands of rolls, 
of a mean diameter of 30in., and reduces 2-ton ingots 
to heavy rails, joists up to 18in. deep, and other large 
sections, as well as billets. Originally it was driven by 
a non-condensing reversing twin engine, with 48in. 
cylinders and 60in. stroke, making 120 revolutions per 
minute, with steam at 90 1b. admission pressure. In the 
new electric arrangements steam has been retained, the 
power station containing three turbo-dynamos, two of 
1250 kilowatts each, by the A.E.G., of Berlin, and one of 
3000 kilowatts by the Ersten Brunner Co. and Messrs. 
Brown, Boveri and Co. The generators supply alternat- 
ing current at 3000 volts to a motor generator controlling 
device, which in its turn supplies comtinuous current to the 
motors driving the rolling mill. This is driven by three 
motors of 1200 horse-power, the three giving a normal 
total of 3600 horse-power, and a maximum of 10,350 
horse-power at 110 revolutions per minute. These are 
mounted upon a common bed-plate, each motor naving 
its armature upon a separate length of shaft, which lengths 
are coupled together by flanges, and connected in a similar 
manner with the driving shaft of the bottom roll of the 
mill. The variable effort required by the mill is con- 
trolled by an Ilgner motor generator, made up ofan alter- 
nating carrent motor of 2500 horse-power normal and 
two direct current generators with their armatures coupled 
in series with each other, and with the three armatures 
of the rolling mill motors. Each of these generators is of 
1500 kilowatts normal and 4300 kilowatts maximum, at 
300 to 375 revolutions, and two cast steel fiy-wheels, 
weighing 26 tons, and running at a peripheral speed 
of 262ft. per second, which equalises the constantly 
varying demand of the mill, varying from 0 to 10,000 


“ latter calls for an expenditure of £40,000. 





horse-power, into a steady, continuous draught 
of about 1000 horse-power on the main generating 
station. The power absorbed by the transformer when 
running unloaded is 120 kilowatts. Reversing mills of 
this kind have also been constructed for the Resicza 
Works in Hungary and the Rombach Works in Lorraine, 
the latter being of 15,000 maximum horse-power. In 
these somewhat large mills motors are used, and their 
number is reduced from three to two. Another electrically 
driven mill at the same works, of 750 horse-power, is 
three-high, with a heavy fly-wheel, and rope-driven by 
two motors, one making 210 and the other 160 revo- 
lutions per minute. Both are coupled together, and 
drive from one end. Only one is used at a time, the load 
being switched over according to the speed required. 
The motors are tri-phased, and run directly on the high 
tension—3000-volt—circuit. 

Besides the actual description of the plant, the early 
part of the paper contains a series of propositions setting 
out the advantages to be derived from electric rolling mill 
equipments and complete electrification schemes. In 
powers of 1500 kilowatts and upwards it is possible to 
produce electricity at rates from 0°32d. per unit upwards, 
according to the price of coal, but in no case should it 
exceed 0°45d., and as less than 20 kilowatt-hours are 
used per ton of blooms rolled in mills having blast 
furnaces adjacent or waste gases available when elec- 
tricity can be produced at 0°25d. per unit, the cost of 
power works out at less than 5d. per ton. + 

When in addition the steel works has its own collieries 
within five or six miles, it is possible to supply the colliery 
requirements from the blast furnace gases, as well as 
those of the furnaces and rolling mills. What this means 
in the saving of separate wages of boilers and firemen 
every engineer can readily grasp. 

Before commencing the discussion the author ex- 
plained the details of the diagrams, and stated that the 
directors of the HildegardeWorks had invited members 
present at the Vienna meeting to visit the mill and see 
it at work. 

Mr. J. M. Gledhill, in opening the discussion, con- 
sidered that the whole question was one of economy, but 
it was difficult to see at first sight how this combination 
of motors, *ran3formers, &c., would be more economical 
than a direct-driven mill. 

Mr. Kurt Kerlen said that the cost of power per ton of 
steel given by the author did not refer to the plant under 
consideration. His figures of 0°25d. per kilowatt or 5d. 
per ton of bars rolled compared with 2861b. of steam for 
the same work when a good twin tandem condensing 
engine was used, which, with coal at 6s. per ton giving 
seven-fold evaporation, corresponds to 14d. per ton for 
fuel. Adding from 50 to 100 per cent. for wages, depre- 
ciation, &c., the cost comes to 2d. to 23d. for steam as 
against 5d., which the electric energy would cost even 
when gas engines are used. The extra cost, which 
was from £20,000 to £25,000 more than that of steam 
plant, had to beconsidered. On the basis of observation 
made by several Scotch members of the Institute he 
had worked out the consumption of the plant in rolling 
rails, which was 1080]b. of steam per ton for a 26°4-fold 
elongation of the ingot. The first tandem compound 
reversing engine, built ten years ago, used 1224 lb., with 
45 lb. rails on a 40-fold elongation, which reduced to the 
lower elongation at Tezynietz, corresponded to 935 |b. 
The extra cost of the plant when referred to the output 
of 54,000 tons of rails yearly corresponds to an addi- 
tional charge of 1s. 13d., which with steam at 2s. per ton, 
represented the cost of 1221 lb. of steam. A modern re- 
versing engine could be put down for about £10,000, or 
an old one reconstructed on improved lines for about 
£5000, while the substitution of electrical driving for the 
It must be 
remembered that waste gases can produce steam as well 
as electricity. At the Krupp Rheinhausen works the 
Bessemer blowing engines and five large reversing mills 
are driven with steam raised by blast’furnace gas without 
the addition of a single pound of steam coal. He agreed 
with the author that the use of a low-pressure regenera- 
tive turbine on the exhaust was only a bad solution of 
the problem of economy. 

Mr. Arthur Cooper, comparing the three-high fly-wheel 
mill with the reversing mill, considered that the former 
was subjected to shocks which might lead to a break- 
down, but it was more economical than the reversing 
mill, which was very extravagant, but the latter was 
simple, and ran without accident from Monday to Satur- 
day. A combination combining the advantages of the 
two methods was desirable, and this appeared to be 
afforded by the balancing transformer, which gave some- 
thing of the nature of an elastic coupling. 

Mr. Walter Dixon had this system at work, not for a 
rolling mill but for another purpose. He thought it was 
not a question of mere electrical detail, but the substitu- 
tion of a smaller continuous power for one whose 
maximum effort was only called for at intervals for brief 
periods. In other words, if 10,000 horse-power were 
required for a quarter of an hour could it be supplied by 
2500 horse-power running continuously ? He would like 
to add that everything that the author had alleged as to 
the simplicity of working of the plant was quite correct. 

Mr. Robert Hammond, speaking as an electrical 
engineer, thought that the reduction of the number of 
boilers in use from 80 to 20 was a benefit to the iron and 
steel industry. He thought that Mr. Kerlen had over- 
looked the fundamental plea in favour of the system. If 
it were possible for 1000 horse-power generating plant to 
do the work occasionally of an engine of 10,000 horse- 
power there must be a greateconomy. Of course, it was 
only possible to utilise the 10,000 horse-power for a tenth 
of the time that the full-powered engine would do it. 

Mr. J. H. Harrison thought that it was a near thing in 
economy between compound condensing steam engines 
and the electric driving in rolling steel. But if blast 
furnace gas and gas engines were used for the electric 
generators, the economy would be in favour of the system 
advocated by the author. 











Mr. A. W. Richards, who had seen the plant at work 
had been struck by several features in connection with 
this mill. The first was the slowness of the cogging 
mill. It was true that the motors reversed from ful] 
speed in three seconds, but they all knew that a certain 
number of revolutions were required to get up a high 
speed, and as the ingots were only 54ft. long they tvok 
a considerable time in making each pass of the cogging 
mil]. This, of course, was much improved in the finishing 
mill, as the ingot being greatly elongated, the motor had 
time to get up the speed. This did not matter at this 
particular mill, where the work only amounted to 150 tongs 
per shift, but for an output of 600 tons he did not think 
the motors would suffice. He had been told that it could 
be done by driving the motor faster, and he had asked 
for this to be done, but his wish had not been gratified, 
Another point was the great amount of space required by 
the transformer, which seemed to be about 55ft. long with- 
out allowing for any clearance space at the ends. This 
might not matter in new works, Pat in existing mills the 
engines required only about half that breadth. He was 
also struck by the enormous cost. A tremendous amount, 
of money had been spent, and he wondered whether an 
adequate return would be forthcoming for the outlay. 
With regard to the number of boilers, which had been 
reduced to seventeen from fifty-four, the latter seemed 
to bea very large number for a small plant having only two 
blast furnaces. He thought the author should tell them 
how much the coal consumption had been reduced. 

Mr. Tannett-Walker asked for information as to the 
character of the boilers supplying steam to the plant. 
From his knowledge of the subject he thought that the 
number given would be insufficient, even supposing them 
to be of the largest class of those in use here. 

Mr. F. W. Paul thought that the question was not 
much advanced by mere discussion as to steam consump- 
tion, these figures being assumptions not applicable to all 
mills. Itcame back to the question of the load factor. 
How many mills had to be worked, was each provided 
with its own boiler, and what is their working load? He 
thought if all of these, including cogging mills, requiring 
from 5000 to 10,000 power at intervals, but standing idle 
for hours in the day, could be grouped and worked from 
a central power station, the economy must be as great as 
that indicated in the paper. 

Mr. A. Lamberton said that the paper had one very 
important omission, namely, the cost of the plant. He 
had heard that apart from the mill itself it would cost 
£30,000 to provide a plant of this kind. If so, the cost 
of rolling bars would be quite double that of doing it by 
a reversing engine of the best class. It was claimed 
that an increased output could be. obtained by running 
the direct-coupled motors at any desired speed, but this 
could be equally well done by areversing engine. Indeed, 
the diagrams showed that the steam engine reversed more 
rapidly than the electro-motors. He did not think that 
claim for decreased cost owing to the continuous rotary 
action of the motors could be substantiated. The mills 
were not continuous, but reversed continuously in the 
same way as with steam. He did not see how the con- 
tinuous record of the power expended gave them the 
means of controlling it. Then as to the great reduction 
in power used in connection with reversing rolling mills, 
he considered that the amount of power used in rolling 
the bars would be the same in all cases whether an 
electro-motor or a steam engine or a water wheel were 
used. More correctly expressed, it would mean that 
with the Ilgner balancer the peak loads are reduced and 
an even load is reflected on the main generator. In this 
he fully agreed with the author, but that was a different 
thing from saying that the power taken by the mill was 
greatly reduced. 

Mr. C. H. Merz said that the system was essentially 
one of a levelling of power; whatever the source of the 
power the load was levelled up and the load factor 
improved. In all processes of manufacture the condi- 
tions should be so arranged as to bring the load factor 
as near to 100 per cent. as possible, although this could 
not be exactly realised. Probably the nearest approach 
to it was with blowing engines as applied to blast furnaces. 

At the close of the discussion the author stated that 
the time remaining would be insufficient for him to reply 
in detail to the many important points raised by the 
speakers. He had been unable to enter into details as to 
costs until these had been made public by the respon- 
sible director of the works. He might possibly supple- 
ment this paper by a short communication at the Vienna 
meeting. 

The vote of thanks to the author concluded the first 
day’s proceedings, as although three other papers had 
been put on the list for reading, the hour of adjournment 
had been reached when Mr. Richards was called upon. 
It was therefore agreed to take these papers as read, and 
commence the business on Friday morning with their 
discussion, the report of which we reserve until next 
week. 








THE ROTURBO CENTRIFUGAL PUMP. 


A CENTRIFUGAL pump which embodies some features not 

ssessed by existing forms of centrifugal pump has recently 
a invented and patented by Mr. E. 8. G. Rees, managing 
director of Thomas Parker, Limited, of Wolverhampton. 
The divergence is so great, in fact, that it may be said that 
practically an entirely new type of centrifugal pump has been 
evolved. 

Hitherto it has been necessary, if a centrifugal pump is 
run at a fixed speed, to work it only for approximately the 
head and volume of water for which it is designed. If the 
head or the suction lift is reduced, then the speed of rotation 
has also to be varied in order to avoid throwing excessive 
load on the driving mechanism. The efficiency of the centri- 
fugal pump has of recent years been greatly improved, but 
the advantages of this high efficiency are only apparent when 
the variation of head is small. With larger variations the 
efficiency falls away rapidly unless the speed be controlled. 
This feature has circumscribed the use of centrifugal pumps 
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driven by motors, especially those driven by three-phase | 
motors where speed variation is practically impossible, and 
has prevented their use in situations which otherwise they | 
would fill excellently. There are ever so many casesin which | 
a centrifugal pump, if it could be relied upon to take more or 
Jess the same power over a large range, would be employed 
did it not require attention, but if the power is going to vary 
larcely with changes of head then it is impossible, without 
som one in charge of the plant, to use either constant speed 
electric motors or oil engines, which are only really satis- 
factory at a constant speed, as the source of power. 
A glance at the accompanying diagram—Fig. 1—which 
hows a typical characteristic curve of an ordinary centrifugal 
pump, will emphasise the foregoing statements. It will be 
cen that the curve represents a centrifugal pump driven at | 
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Volume 


Constant Speed, Varying Head and Capacity. 
Fig. 1-CURVES FOR ORDINARY CENTRIFUGAL PUMP | 


constant speed, and it will be observed how rapidly the power | 
rises as the head falls and the volume increases, 

Again, Professor Goodman, in his work on ‘“ Mechanics 
Applied to Engineering,’’ 1906, page 654, says :—‘* When | 
fixing a centrifugal pump it should be placed close to the 
water, with as little suction head as possible, e.g., a pump 
required to lift water through a total height of, say, 20ft., 
will work more efficiently with 1ft. suction and 19ft. delivery 
head than with 5ft. suction and 15ft. delivery head. 1 
All high-speed centrifugal pumps should have a very ample 
suction pipe and passages, and the entry resistances reduced | 
to a minimum. If these precautions are not attended to 
serious troubles, due to cavitation in the runner, will be | 
liable to arise.’’ 

The pump we are about to descvibe is claimed to have got 
over all troubles of this kind. Its characteristic, according 
to the inventor, is that it is a true turbine pump, in that 
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Fig. 2-CURVES FGR ROTURBO PUMP 


the rotor has a strong ‘‘turbine’’ efiect, due to the water 
passing through it. It is for this reason that he has 
called itthe Roturbo pump. The ‘“‘turbine”’ effect is, it is 
stated, secured by making the rotor of large capacity for stor- 
ing water, which is maintained by rotation at a practically 
constant internal pressure independent of the external head. 
It is further stated that by an application o. the Venturi law 
this pressure is transf rmed and utilised with but little loss, 
and instead of throwing away the surplus speed energy of 
the water discharged, when the head of delivery is reduced, 
this energy is extracted from the water before it leaves the 
pump casing’ Mr. Rees also claims that as a consequence 
of this internal pressure cavitation troubles are entirely 
absent. 

In Fig 2 we reproduce a set of curves taken with a com- 
bined electric motor and Roturbo pump. It may be explained 
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Power. 
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Fig. 3-CURVES FOR ROTURBO PUMP 


that this pump is one of two intended for fountain displays 
at the Exhibition at Dublin, and that the motor is of 20 
horse-power, which is much in excess of the specified require- 
ments, so as to give ample margin for iocreased fountain 
displays if desired by increasing the speed and forcing the 


output cf the pumps, each of which was required to be | 


capable of delivering 8000 gallons per hour at 128ft. head, or 
16,000 gallons -per hour at 76ft. head. By the courtesy of 
Mr. Rees we were enabled to carry out a number of experi- 


ments with this and other pumps at the works at Wolver- | 


hampton, and we may say that we checked the curves given 
in Fig. 2, and that our figures agreed substantially with those 
in the curves, within, at all events, permissible errors due to the 
personal equation, The variations in the readings, taken to 
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| make up the curves, were obtained by throttling the delivery | 


pipe, the pressures varying between about 130ft. head and 
nothing, and the volume of water from nothing to over 21,000 | 
gallons per hour. The rate of discharge was measured by 
noting the time taken to fill a large tank of known capacity, 
and the speed was practically constant all the time. The | 
suction throughout was some 10ft, 

On comparing Figs. 1 and 2 it will be observed that the 
power curves are very different in their character. In Fig. 1, 
as the head decreases the power increases, and finally mounts 
very quickly indeed. Were a constant speed motor to be | 
driving such a pump as this it would stand a good chance of | 
being burnt up. Such is not the case with the Roturbo | 








have alluded. We may add that the duty of this pump is 
the circulation of 66,000 gallons of water per hour under these 
conditions. The power absorbed by it is 10 ampéres x 440 
volts or 4400 watts. The estimated power required with an 
ordinary centrifugal pump was from 30 to40 ampéres x 440 
volts, or from 13,200 to 17,600 watts, and the pump would 
have to be placed below the foundations so as to get as near 
to the water as possible, and not conveniently at floor level 
as shown in our engraving. 

Enough will now have been said to show that the Roturbo 
pump possesses some exceptional qualities. It now remains 


to see in what manner these are obtained. Fig, 5 shows two 
diagrammatic sections through the impeller. 


It will be seen 


&) Fig. 4—ROTURBO CIRCULATING PUMP 


pump. The power, as will be seen, rises in quite a gentle 
curve till it reaches a certain point, and then actually begins 


| to descend. At the corresponding point in Fig. 1 the power 
| curve is reaching excessive proportions. 
| us that with other pumps he has obtained such curves as 
| those shown in Fig. 3. 


Mr. Rees informs 


We have not had an opportunity of 
testing the pump to which these curves refer, but we have 
every reason to believe that the curves accurately represent 
its behaviour. It will be seen that the power rises to a 


maximum at about normal head and volume, but that the | ) a cha , 
head can be reduced to any extent without greatly affecting | to the impeller, or{partlyginJone and partly,in the other. 11 


the power curve, and the discharge can even be reduced 
below the atmospheric line into a vacuum without any effect 
except that of actually reducing the power necessary to drive 
the motor. In other words, Mr. Rees claims that the effi- 
ciency of a Roturbo pump varies but little throughout a 
much wider range than is the case with other existing forms 
of centrifugal pumps, and that, moreover, a Roturbo pump 
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Fig. S—SECTIONS THROUGH THE IMPELLER 


coupled to a constant speed motor, whether direct or alternat- 
ing current, or say to an oil engine, may be left practically to 
| itself with no fear of any untoward event. With a constant 
speed the call made upon the motor varies but little with varia- 
tions of head and volume, and the power is never greatly in 


excess of that required to drive the pump under normal con- | 


ditions, 

Another feature of this pump was brought to our notice. 
We were permitted, through the courtesy of Mr. C. E. C. 
| Shawfield, the Borough Electrical Engineer of Wolver- 
| hampton, to inspect a Roturbo pump providing circulating 
water for one of the condensers at the borough electric 
— station. This plant we are enabled to illustrate 
in Fig. 4. i 
direct into the condenser through practically no head 
at all. Indeed, it delivers into a vacuum of from 4in. 
to 6in. of mercury due to the delivery pipe being 
| sealed. The suction lift is about 13ft. This, it should be 
pointed out, is directly opposed to the properties of the centri- 
fugal pump as laid down by Professor Goodman, to which we 


| round the periphery. 


It will be seen that the delivery of the pump is | 


that there is a central reservoir, as it were, which is always 
full of water at high pressure as long as the pump is rotating. 
Then there are numbers of Venturi-shaped orifices or nozzles 
The area of these orifices is small com- 
pared with the section of the central reservoir. When the 
pump is at work the internal pressure is, Mr. Rees explains, 
partly or wholly converted into velocity in the constriction of 
the impeller nozzles, and this velocity is re-converted into pres- 
sure in the expanding portions of the nozzles beyond the con- 
striction, or in expanding channels in the fixed casing external 


this manner a rearward direction is given to the discharge 

















Fig. 6-ROTURBO PUMP 


| nozzles, and a propelling or turbine effect due to the reaction 
of the issuing jets is obtained. It is further explained that 
the turbine effect is obtained at the expense of a part or of 
the whole of the energy of the liquid due to its tangential 
velocity in the direction of rotation of the impeller, and the 
| total velocity converted into pressure in the expanding ducts 
or free vortex chamber is the resultant of the tangential 
| velocity due to rotation and the velocity of flow through the 
| nozzles. Consequently the head of pressure against which 
| the pump can work is equal to the sum of the internal 
| pressure of the impeller and the pressure resulting from the 
| conversion of the velocity of the liquid into pressure in the 
expanding ducts. Fig. 6, which shows a Roturbo pump with 
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one of its side casings removed, will serve to show the actual 
construction employed. : 
In conclusion, we may perhaps give a few of the special 
cases in which it is claimed that this new type of pump 
could be advantageously used. In the first place, as already 
explained, three-phase motors or oil engines may be used to 
drive these pumps. Then, in the case of obtaining water 
from a tidal river, the pump might be placed at the top of a 
syphon pipe up to a limit of, say, 28ft., even if the delivery 
pipe is sealed under water at the same level as the suction. 
This reduces the power required, as the vacuum created at 
the pump discharge flange, by the sealed delivery pipe, 
increases the turbire effect at the rotor, and takes the load 
off the motor. The same remarks apply to wells in which 
the level of the water varies. The pump might, it is said 


disagreement with his deductions. It is allowable toconclude 
that a number of very well known chemists whowere present 
at the meeting, but who did not express their views, were in 
accord with those who did speak. 


Further amendments to the Bill as it was originally pre- 
sented to Parliament have now been made in committee. In 
addition to the amendments made in Clauses 1 to 8, which 
we have already dealt with in previous issues, the later 
clauses of the Act have not been left untouched. A number 
of amendments were made to Clause 9, which confers power 
upon the comptroller to revoke patents on certain grounds. 
As a result of those amendments the clause now stands as 
follows :— 

















Fig. 7—HIGH LIFT ROTURBO PUMP 


also, be used for a fire engine with a variable jet nozzle, or 
or fountain displays where variable heights of jet are required. 


For heights above 100ft. it is proposed to add numbers of | itle 
| patent, or is the successor in interest of a person that was so 


| entitled, may, within four years from the date of the patent, 


rotors in series. An example of such a pump is shown in 
Fig. 7, which is & pump having three rotors with six pres- 
sure chambers in series, and is intended for raising 20,000 
gallons per hour to a height of 480ft. at a speed of 1200 revo- 
lutions per minute. We may say that we have seen this 
pump tested at heads varying from about 600ft. to 60ft., and 
that it possesses the same characteristics as the other pumps 
already described, in that at the lower head and increased 
delivery the power actually goes down. 








THE PATENTS AND DESIGNS BILL, 1907. 


THERE is probably no industry which will be more effected 
by the new Patents and Designs Bill—should it become law 

-than the chemical, and consequently the extra meeting of 
the Society of Chemical Industry, which was held last Friday 
night at Burlington House to discuss the new measure, was 
of particular interest. It is regrettable, however, that the 
attendance was very sparse, but this did not detract from a 
really excellent discussion on the few notes submitted by Mr. 
Friswell, which dealt with the Bill from the chemical 
industry’s point of view. We believe that this society was 
one of the prime movers in advocating a Bill which would 
remove the abuse of the English Patent Law by unscrupulous 
foreign firms, and yet from the many speeches we heard on 
Friday evening we certainly should never had thought so, 
and even that eminent counsel, Mr. Astbury, who has taken 
such an interest in the Bill, and who evidently knew that this 
society had interested itself in the matter, appeared to be 
very surprised at the tone of the criticisms in the debate. 
The audience was composed of two classes of people, those 
representing the chemical industry and those representing the 
law, or at least interested in patent law. Of the speakers 
representing the former class there was not one dissentient 
voice in the more or less whole-hearted condemnation of the 
Act, and not one spoke in favour of it. Every one of these 
speakers seemed to be of opinion that the only people who 
would benefit by the Act were those whowere interested in the 
manufacture of dye stuffs in England. But these, it was 
pointed out, only formed a small part of the staple chemical 
industry of this country, and, consequently, they said that 
ya industry ought not to be handicapped for the sake 
of the few. 

Much objection was raised to Clause 2, which deals with 
the submission of samples with the final specification. It 
was asserted that this would be an extra burden on the 
patentee, and would at the same time prove impracticable in 
the case of unstable compounds, which are very numerous. 
Mr. Salaman, however, expressed the view that samples 
should be submitted, and in addition advocated the filing of 
an affidavit by the patentee to the effect that the substances, 
&c., mentioned in his specification could be produced. Some 
of the members present thought that the man who would 
include in a patent specification that, which could not be 
made would not hesitate to file a false affidavit; but with 
this view it is difficult to agree. Mr. Salaman was of 
opinion thai the Bill was unnecessary, and that Clause 4, 
which deals with the extension to specifications published 


subsequently to application was all that was required. Other | 


speakers objected to Clauses 10 and 16 as being detrimental to 
British practice, and as also placing the small inventor at the 
mercy of large firms. 

Thus we found that nearly every clause in the Bill was 
objected to by one speaker or the other, and it would have 
been interesting te have heard the matter more thoroughly 
thrashed out. For in the limited time it was quite impossible 
for even the few speakers to state their objections fully, the 
discussion thus taking the form of an unconnected series of 
objections to various clauses. Mr. Astbury defended the Bill, 
and it- was more than evident that there was a strong feeling 
of disagreement with his arguments, There was’ no oppor- 
tunity for "members seriatim to answer his hypotheses, but 
several dissentient interjections fully showed the meeting’s 


(1) Except when an action for an infringement or a 
petition to the Court for revocation is pending any person 
who would have been entitled to oppose the grant of the 


in the prescribed manner, apply to the comptroller for an order 
revoking the patent on any one or more of the grounds on 
which the grant of a patent may be opposed. 

(2) The comptroller shall give notice of the application to 
the patentee, and after hearing the parties, if desirous of 
being heard, may make an order revoking the patent or 
requiring the specification relating thereto to be amended by 
disclaimer, correction, or explanation, or dismissing the 
application. 

(3) A patentee may at any time, by giving notice in the 
prescribed. manner to the comptroller, offer to surrender his 
patent, and the comptroller may, if after giving notice of the 
offer and hearing all parties who desire to be heard he thinks 
fit, accept the offer, and thereupon make an order for the 
revocation of the patent. 

(4) Any decision of the comptroller under this section shall 
be subject to appeal to the Court. 

Clause 10, which relates to the revocation of patents worked 
mainly outside the United Kingdom, has been amended in 
certain important particulars. In the original Bill, Sub- 
clause (1) of this clause was in the following form :—‘‘ At 
any time not less than three years after the grant of a patent 
any person interested may apply to the comptroller for the 
revocation of the patent on the ground that the patented 
article is manufactured exclusively or mainly outside the 
United Kingdom.”’ 

The sub-clause now reads :—‘‘At any time not less than 
four years after the date of a patent any person may apply 
to the comptroller for the revocation of the patent on the 
ground that the patented article or process is manufactured 
or carried on exclusively or mainly outside the United 
Kingdom.’’ 

It should be mentioned that Mr. Ramsay Macdonald 
sought to retain the word ‘‘interested’’ as part of the sub- 
clause, but his proposal was rejected. An attempt was also 
made—by Mr. Dundas White—to secure that jurisdiction 
under this section should be vested in the Court instead of in 
the comptroller, but this was also rejected. 

When the discussion of Clause 10 was renewed by the 
Committeeon May 14th, Mr. Lloyd George resisted all further 
attempts to amend Clause 10, with a view to guarding 
against fears of a protectionist interpretation of it. Mr. 
Robson said that such fears were not justified, inasmuch as 
applications for revocation of a patent under the clause were 
not likely to be made, except by those who thought they 
could manufacture an article for sale more cheaply in 
England than the foreign patentee, The clause provides in 
effect that the comptroller may revoke a patent which is not 
worked either forthwith or after such reasonable interval as 
may be specified in the order, unless in the meantime it is 
shown to his satisfaction that the article is manufactured in 
the United Kingdom to an adequate extent. The time 
may be extended if the patentee gives satisfactory reasons 
why it has not been so manufactured, 

Clause 11, which transfers the present jurisdiction of the 
Board of Trade as to compulsory licences to the Court, and 
Clauses 12 to 15 having been agreed to with only verbal 
amendments, the Committee adjourned until after the 
Whitsun recess. 





' BRIDGING THE HUDSON RIVER. 


THE bridging of the Hudson River at New York is a project 
which has been revived by the report of a joint committee 
representing the States of New York and New Jersey, but 
the revival is on somewhat different lines from those of the 
earlier projects. The main purpose of the latter was to 
bring into New York City the numerous important railways 
which terminate at different points along the west bank of 
the river, and transfer their passengers to and from the city 
by a fleet of large double-decked screw and paddle-wheel 
ferry-boats, The Pennsylvania Railroad, as the most im- 





portant of these lines, was at one time considered to be 
endorsing a bridge project, but when the decision was made 
to tunnel under the river, and to build an immense under. 
ground terminus in New York, all chance of a bridge seemed 
to have disappeared. The project as now being taken up, 
with a view to making it a great public enterprise, is to pro. 
vide mainly for vehicular traffic—business and pleasure—for 
pedestrians, and for a service of electric trams connected 
with the numerous long-distance, high-speed electric railways 
on the west side. But it is to be noted that four tube tunnels 
are already being built ufder the river for the special pur- 
pose of bringing these electric railways into New York. No 
definite plans are made, nor is any definite site proposed, but 
the cost of the structure itself is estimated at from 
£5,000,000 to £7,000,000, while land and approaches would, 
perhaps, double the amount in either case. 

The first definite project was in 1888, when Mr. G, 
Lindenthal, a bridge engineer of some note, prepared com. 
plete plans for a bridge, and organised the North River 
Bridge Company. The construction was authorised by the 
Government, but the fruition of the project failed through 
inability to secure the necessary financial support. The 
plans called for a suspension bridge, with trussed cables 
carrying a channel span of 2850ft., and two shore spans of 
1500ft. each, the headway under the central span to be 150ft. 
at high water. There were to be six railway lines, with pro- 
vision for four more when required. The estimated cost was 
£3,000,000 tor the bridge alone, and £10,000,000 including 
land and approaches. About 1900 the plans were revised, 
providing for a channel span of 3100ft., in order to keep the 
piers within the harbourlines established by the Government 
There were to be ten lines of rails, with provision for fourteen 
inall, The cost of sucha bridge was estimated at £4,200,000, 
or £7,200,000 with the approaches. 

A rival scheme, also started in 1888, was that of the New 
York and New Jersey Bridge Company, the bond fides of 
which was very much in doubt at that time. It at first pro 
posed a 3000ft, suspension bridge, for which no plans were 
made, but afterwards adopted plans prepared by a bridge 
building company for a cantilever bridge of 1300ft. central 
span. The objections to a pier in the middle of the river 
were so strong that the plans were changed in 1894 to pro- 
vide for a span of 2000ft., with the pier 1000ft. from the New 
York shore. A board of engineers was appointed by the 
Government to recommend what length of span less than 
2000ft. would be safe and practicable. They recommended 
that nothing less would be satisfactory, and that a clear span 
of 3100ft., to clear the harbour lines, would be preferable. 
They considered, however, that the cost of such a span on 
the cantilever system would be prohibitive, but that it would 
probably not be prohibitive for a suspension span. At the 
same time, a board of the United States Army Engineers 
considered the same matter and estimated that a suspension 
bridge of 3200ft. span could be built for £4,600,000. They 
also estimated the maximum practicable span for any sus- 
pension bridge—regardless of financial considerations —at 
4335ft. 

On the basis of these two reports, the Secretary of War 
refused to authorise the construction of any bridge requiring 
a pier in the river, and it had already been shown that the 
geological conditions were such that foundations of enormous 
depth and cost would be required for any bridge pier. The 
company thereupon had plans for a suspension bridge pre- 
pared by Mr. Theodore Cooper, an eminent bridge engineer. 
These provided for a cable suspension bridge of 3100ft. span, 
to carry six lines of rails, and the cost was estimated at 
£13,000,000, of which the bridge itself represented 
£5,000,000. 

While the Pennsylvania Railroad gave a bad check to 
bridge projects in general when it decided upon a tunnel 
crossing, there are several other important railways termi- 
nating on the west bank whose support would be a great 
assistance in any revival of a definite project. Another 
feature is that the suburban traffic—which would have been 
the principal source of revenue in any case—has increased by 
leaps and bounds within the past few years, and would be 
enormously increased by improved transit facilities. To 
suburban passengers making the journey every day, a bridge 
crossing would be more pleasant and comfortable than a 
tunnel, while the Jatter would not be any discomfort to 
passengers on long-distance trains, who would use it only 
once in a long time. In addition to this, the electric sub- 
urban and interurban railway is a feature which did not 
exist at the time of the earlier projects, but which has now 
attained a remarkable development around New York. 

It appears then that the prospective traffic might well 
warrant the revival of a project for a bridge of 3100ft. span, 
with accommodation for steam and electric tramways, local 
tramways, automobiles, and general highway traffic. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MEMORIAL TO THE LATE M. AUGUSTIN NORMAND, 

Srr,—A_ representative and influential committee has been 
formed in France, with the Minister of Marine as hon. president, 
for the purpose of raising a suitable memorial to the late M. 
Augustin Normand, of Havre. 

It has been felt that many of the late M. Normand’s friends n 
this country might desire to place on record their high esteem for 
him, and their appreciation of his work in the advancement of the 
science of naval architecture and marine engineering. 

In accordance with the request of the French Committee and 
some of M, Normand’s most intimate friends in this country, 
including the Hon, Charles Parsons, C.B., Sir John I, Thornycroft, 
Sir William H. White, K.C.B., and Mr. A. F. Yarrow, | have 
consented to receive subscriptions from the British section of the 
profession, of which M. Normand was such a distinguished 
member. LESLIE 8, ROBERTSON. 

Westminster, S.W., May 14th. 


THK POTTERIES AND NORTH WALES RAILWAY, 
Srk,—As a plain member of the public, and not versed in the 
arcana of railway companies jealousies, I feel prompted to ask why 


| the Great Western Railway Company does not purchase the above 


derelict line, which doubtless it could acquire for a song, and 
make it part of a new route to the North of Ireland, vid, say, 
Nevin. If this were done, it could compete successfully with 
any other company, especially as the line avoids Shrewsbury, thus 
enabling express trains to travei at full speed without hindrance 
at that station. 

It is of comparatively little use for this now enterprisng com- 
pany to open the new direct line to Birraingham unless steps are 
taken to accelerate their services beyond, as to Chester, Lanca- 
shire, North Wales and Ireland. 


May 8th. EVACUSTES A, PHIPSON, 
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RAILWAY MATTERS. 
Iv is expected that the Schenectady Railway Company 


will open its line between Saratoga and Ballston, N.Y., on 
June Ist. 

Qw1nG to the rapid increase in the goods traftic on the 
Norwegian State Railways the Government have proposed that 
the rolling stock should be increased by 395 goods carriages and 
two locomotives. 

From 1893 to 1905 the tractive power of passenger 
locomotives in the United States has increased from 15,250 Ib. to 
24 618 Ib, or 554%; per cent.; and of freight engines from 25,277 lb. 
to 16,468 lb., or 81,4; per cent. 

Tux directors of the Central London Railway have, so 
we understand, decided that it is impracticable at present to make 
any change in the system of a universal fare which has prevailed 
on the company’s lines since its opening. 


Tur legislature of New Jersey has passed a law to 
establish a State railroad commission. The Governor announced 
that he has selected the men to fill the Board, but will not announce 
their names until after he bas examined the Bill in detail. 


''ue Chicago and Milwaukee Electric Railroad, which 
is extending its line from Kenosha north to Milwaukee, Wis., is 
employing both day and night gangs on the construction, arc 
lamps furnishing the light. More than 600 men are now employed. 


Tux Prussian Parliament is considering a number of 
projects for extending both the State railway system and that of 
the secondary lines, and it will be asked to grant the sim of more 
than £11,000,000 to be expended on these projected railway lines. 


Two new “ trailer" coaches have recently been com- 
pleted by the carriage department at the Brighton works. These 
are identical with those built in 1906, having dimensions, standard 
for this typé of stock, 54ft. by Sft. 10in., with total seating 
accommodation for sixty passengers. 


Tue Great Western Railway has started another new 
motor service between Llandyssil and Newquay, in Cardiganshire. 
‘The company recently started the Aberystwyth-Aberayron service, 
and both routes will afford the tourists and others a journey 
through some of the most picturesque districts of Wales. 


On Wednesday evening, May 8th, a Piccadilly tube 
train, on approaching York-road Station, was discovered to be on 
tire. ‘lhe passengers were at once requested to alight, and for a 
time the traffic was blocked. The fire, however, was not of an 
alarming character, and after a short delay the tube was cleared 
and through running resumed. 


Last February the first electric railroad was opened 
for traffic in Damascus. At present it is 34 miles long, and 
connects the city with two suburbs, The power station is water 
driven, and is situated about 25 miles west of Damascus ; it also 
supplies current for about 1000 lamps. The railroad and lighting 
plant are the property of a Belgian company. 


Tut Board of Trade have confirmed the Llanelly 
and District Light Railways Order, 1907, authorising the 
construction of light railways in the urban and rural districts 
of Llanelly, in the county of Carmarthen; and the Ackworth 
Light Railway Order, 1907, authorising the construction of 
light railways in the West Riding of the county of York, from 
Ackworth to Kirk Smeaton. 


Tue third International Conference for the Technical 
Unity of the Railways was opened at Berne on 6th inst., under the 
presidency of M. Mueller, president of the Swiss Confederation. 
Four European countries were represented at the Conference, in- 
cluding seventy-four delegates from the various Governments and 
railways. The Conference will discuss measures tending to the 
unification of tracks and rolling stock so as to facilitate interna- 
tional trattic, 


Tuer Prussian authorities are calculating the cost of 
clectrifying the line of railroad between Altona and Kiel, 65 miles, 
with a view, if the plant should not seem too costly, to test elec- 
trical working for a heavy traffic on a first-class railroad. This 
line is exceptionally straight and level, and has a heavy passenger 
trattic, and for this reason is chosen for the experiment; but 
whether it is tried or not will depend on the cost of transportation 
and equipment. 


Russia's Trans-Baikal Railway has jumped into sudden 
notoriety by the discovery that during the last six months freights 
amounting in value to about £350,000 have been stolen by a well- 
organised band of thieves, consisting of railway officials acting in 
concert with accomplices. The sum mentioned refers only to 
freights, which have disappeared from the station at Irkutsk alone. 
Robbery on a similar scale has been in operation all along the 
railway eastwards of Lake Baikal. 


DesiGNners of railway bridges will be interested in the 
class H-8 type of consolidatiou freight locomotives recently 
designed by the Pennsylvania Railroad, for service between 
Altoona and Philadelphia. The eight driving wheels of this type 
are 62in. in diameter. Three of the driving axlos carry a load of 
51,000 lb., the main driving axle 54,0001b., and the truck axle 
31,0001b., making a total locomotive load of 238,000lb. The 
tender in working order weighs 143,000 Ib. 


Apvicres frem Buenos Ayres state that a Government 
decree will be issued immediately approving the agreement where- 
by the Buenos Ayres and Pacific Railway will lease for a term of 
twenty years the Argentine Great Western Railway, which, with 
the Argentine Transandine Railway, will now be worked by the 
Buenos Ayres and Pacitic Railway. This agreement should be 
very beneficial to the latter company, which will thus work right 
across the continent to the Chilian border. 


An interesting article appears in the Railway Gazette, 
May 10th, on * Rival Electric Railway Systems,” by Mr. Hobart, 
the weH-known advocate of the high-pressure continuous current 
system. “Mr. Hobart attempts to show that the weight of apparatus 
to be carried in the single-phase system is double that with direct 
current, and that the maintenance and operating costs of the 
single-phase system are also heavier. He contends that if 
commutators are to be used in any case, it is better to use 
continuous current motors than single-phase ones, 


Ir is reported that a definite step has been taken 
in the direction.of reconstructing the frontage of the Midland Rail- 
way station at-Leeds, Contracts have been concluded under 
which, at a cost of about £60,000, so:ne 4000 square yards or more 
of land have become the property of the company. It is stated 
that there is to be a complete transformation of the present station 
on the lines of the improvements effected at Leicester, Notting- 
ham, and Sheffield. The present approach to the station is adja- 
cent to the Central Post-office and the City-square, and by entirely 
remodelling the station, and adding a frontage, its appearance will 
be more in keeping with its surroundings. 


At a recent sitting the Russian Council of Ministers 
resolved that a second line of rails shall be laid down aleng the 
Siberian Railway. The great need of the track referred to being 
doubled was recognised ; but, in view of the many calls now being 
made on the Imperial Exchequer, it was decided that the projected 
work for this year shall be carried out only between Achinsk and 
Irkutsk, The Ministry of Ways of Communication asked for the 
sum of £795,000, so that the work can be begun, but the Council 
of Ministers made a grant of only £425,000. 


NOTES AND MEMORANDA. 


Iv has been found that a properly painted steel frame 
buried in masonry will not rust enough in thirteen years to alter 
its strength any measurable amount. 


THE average weight of a good four-ply rubber belt, Tin. 
wide, is 16 oz. per linear foot. ‘The best rubber belting is made 
with 32 oz. duck, and then weighs 20 oz. per linear foot. 


ELEcTRICcALLY driven turbine pumps are becoming very 
popular in coal pits. The advantages claimed are—small initial 
cost, less space occupied, and a smaller amount of oil and atten- 
tion required. 


Ir is. estimated, says the American Machinist, that 
100 lb. of aleohol can be made from one ton of domestic refuse. 
In a good motor car this quantity of alcohol would develop 
100 horse-power hours. 


AccoRDING to a contemporary, a good filling for cast 
iron is made of one-quarter tumbler full of Japan dryer, and 
1-5 oz. finely ground dry white lead. Mix and add one quart. of 
finishing Japan. Stir in dry rotten stone until the mixture is a thick 
paste. 





Tue ash burning secret, claimed to be discovered by 
Jobn Ellmore, the Altoona cobbler, has been discovered. The 
formula is common salt, 1 1b.; oxalic acid, 20z.; water, one gallon. 
Mix and moisten « mixture containing one part coal and three 
parts ashes, 


BritisH production of Bessemer steel ingots in 1906 
was | 907,338 tons, against 1,974,210 tons in 1905, 1,781,533 tons 
in 1904, and 1,910,018 tons in 1903. The output of 1906 was 
66,872 tons under the output of the previous year, and 2680 tons 
under the output of 1903. 


ArTER a thorough trial, lasting a year, the use of oil 
fuel on the United States torpedo boat Gwin is said to be 
abandoned. The highest speed obtainable with oil for fuel was 
only 164 knots, while a boat of duplicate construction fitted for 
burning coal shows a speed of 21 knots. 


Tue inferior Bohemian graphite, which is too impure 
or compact for use iu pencils, is ground fine and freed from sul- 
phides and other heavy minerals. The refined material does not 
contain more than 50 or 60 per cent. of graphite, and is used in 
the manufacture of inferior crucibles and for stove polish. 


Ar the opening of the new Institute for Technical 
Chemistry of the Technische Hochschule at Berlin, an address 
was “delivered by Prof. O. N. Witt, dealing with the utilisation of 
atmospheric nitrogev. He described principally Birkeland and 
Eyde’s process for the manafacture of nitric acid and nitrates. 


At a recent meeting of the Physical Society of London 
Mr. J. A. Tompkins exhibited a new apparatus for mechanically 
illustrating the tangent and sinelaws. Itis stated that the appara- 
tus is extremely simple in constructioa, and can be used equally 
well for illustrating the tangent or sine laws with good results. 

Arc lamp carbons are made of lampblack, gas retort 
carbon, petroleum coke, tar, water glass, molasses, Xc. "he 
best carbons are made of lampblack and tar, the latter serving as 
a flux. Cheaper forms are made of gas retort carbon, petroleum, 
coke, Xc., with different binders, depending on the manufacturer. 


SutpHur in coal occurs in three forms—hydrogen 
sulphide, sulphate of the alkali earths, and pyritic iron. Hydro- 
gen sulphide can be removed in coking ; sulphur in sulphate form 
cannot be eliminated by coking, as it goes with the ash; the 
sulphur in pyrites is partly re-noved by washing, partly by coking, 
and the remainder goes with the ash. 


AN electric filter has been invented by a Hungarian 
engineer and is about to be exhibited in St. Petersburg. The 
filter. is in two parts. One part is connected with an electric 
circuit which sends a powerful current throngh the drinking water 
and thereby kills any micro-organisms in it. The second part is 
an ordinary filter of an improved type. 


AccorpinG to Technical Literature there are no alloys 
which are strictly non-corrosive. Those containing zinc, tin, lead, 
aluminium, antimony, or silicon are subject especially to corrosion 
by caustic alkali. The fewer the metals that enter into the 
compos:tion of an alloy and the purer these metals are, the better 
will the alloy resist the corrosion of both acids and alkalies. 


“Mucu difficulty is usually found in making paint 
adhere firmly to galvanised iron,” says the /ndustricl World. The 
United States Government have adopted specifications which 
appear to give satisfactory results, and which call for the use of 
vinegar in washing the surfaces before painting, which washing 
roughens or corrodes the surface, and gives the paint better 
adhesion. 


Tuer use of special steels for rivets was the subject of a 
communication to the Paris Academy of Sciences lately by M. G. 
Charpy. A systematic study of the thermal and mechanical 
properties of various alloys of steel has led to the use of a chrome 
nickel steel for rivets, the strength of which is 2-5 times that of the 
metal usually employed for this purpose, and this without the need 
of any special precautions in practical use. 


Berore the discovery of Perkin, coal tar, which is the 
black liquid obtained from the distillation of coal in the manufac- 
ture of illuminating gas, was rejected. It was then the problem 
how to get rid of it. It was not until about seventy years ago that 
some ingenious German ascertained that the thick, sticky liquid 
could be used in preserving wood. A limited quantity was 
employed in painting paper laid on the roofs of houses. 


DurinG the sinking operations at the new Dawdon 
Colliery, Seaham Harbour, the ground through which the 
shafts were sunk had to be frozen solid to a depth of 
nearly 500ft., owing to the presence of enormous quantities 
of water. The firm of Messrs. Gibhard and Koénig, Nord- 


total:time of freezing was 538 days. In the shaft bottom the 
frozen sand was so hard that blasting had to be resorted to. The 
temperature of the sand was found to be minus 14 deg. Cent. 


Tue ores of the Cobalt district of Ontario are, it is 
said, remarkable for their cobalt and nickel contents, and for their 
high proportion of silver. The report of :the Oatario Bureau of 
Mines records the shipments for 1905. They were 2144 tons, with 
an average assay in silver of 3-90 per cent., equivalent to 1139 073 
per ton; cobalt, 5-5 per cent.; nickel, 3-49 per cent. It is esti- 
mated that the output for 1906 was 5000:fons, with an average 
assay of 1100 oz. of silver per ton. Some cf the ore is much richer 
than this ; at least one car load assayed as high as 7000 oz. of silver 
per ton. 


Ir has repeatedly been noticed that electric light as 
employed for lighthouse illumination is less satisfactory during the 
prevalence of foggy weather than either }gas or oil. This was 
recalled by the evidence given at the Board of Trade inquiry into 
the circumstances attending the wreck of the Suevic on March 
17th. It was stated that the light of the Lizard, which is an elec- 
tric2] one, led to a miscalculation of the distance, with the result 
that the vessel ran on to the rocks. By a coincidence a fog 
occurred during the work of salving the Suevic, and several wit- 
nesses bore testimony to the obscuring of the Lizard light while 
engaged on the salvage, whereas lights could be seen at a farm- 


hausen, were the contractors for freezing the ground. The |. 


‘laying down wires. 
works, 


MISCELLANEA. 


Tarr exports of Japan are now exceeding the imports, 
and have done so for several months, 


Tue Walthamstow Council are proposing to double 
the tram lines in Forest-road, their main route. 


A NEW scheme of water supply for Coggleshall, to cost 
£3809, is under consideration of the Council. 


Tur New York surface car lines, with overhead trolley, 
cost, says the American Machinist, 50,000 dols. per mile. 


Tur Panama canal excavation at the Culebra Cut 
a March was 815,270 cubic yards, the greatest record yet 
made. 


THE proposed iron bridge to be erected at Yau Lan 
ats, moet Canton, China, is to be 1220ft. in length and 40ft. in 
readth, 


HicH grade copper ore has, it is reported, been 
discovered in the Ivanpah mountains, 25 miles north-west of 
Vanderbilt, San Bernardino, 


SeveraL big nuggets of gold have recently been 
discovered at Poseidon Rush, near Taraguella, Australia. Two 
were unearthed weighing respectively 373 oz. and 967 oz. 


Ow1nG to the success which attended the service of the 
Princess Elizabeth on the Dover-Ostend route, a turbine steamer 
for the same service has been ordered from the Société John 
Cockerill. 


Ir has been announced by the Director of Naval 
Construction of the German navy that in future it will be the 
policy of the navy to make extended use of steam turbines for the 
propulsion of ships. 


Ir was reported at a recent meeting of the Strand 
Guardians that it was found necessary to employ a thinner boiler 
cleaner. The chairman said that on the last occasion of the boiler 
cleaner getting inside the bziler, great difficulty was experienced 
in extricating him. 


THE motor boat Flying Fish, belonging to Mr. Lionel de 
Rothschild, has recently been competing in various motor boat 
events at Monaco. Its latest success has been the winning of the 
Pearl of the Mediterranean, covering the distance of 624 miles in 
2 hours 17 minutes. 


A FLOATING dock, to be stationed at Gothenburg, is now 
being built at Kiel, for the working of which a company has been 
formed with a capital of one million kronor. The State and the 
city uf Gothenburg have provided most of the capital between 
them. Certain privileges will be granted to war vessels. 





AccorDING to the Ironmonger, the cutting of files by 
machinery in France is steadily superseding hand work. _ This is 
largely due to the scarcity of labour, which in turn is maiuly the 
result of trade union restrictions on the number of apprentices 
that employers may take. All the file-cutting machines are 
imported from Germany. . 


AccorDING to the Contract Journal, recent develop- 
ments at Pencoed and Heolycyw having made it imperative to 
provide water schemes for both places, the Councils of both 
parishes are considering a joint scheme. Pencoed’s source of 
supply will be Cwmrhydymilwyr, while Heolycyw’s supply will be 
derived from Llechyclawdd. 


A METHOD whereby the heavy turrets on battleships 
may be rotated so slowly as not to interfere with the continuous 
aim of the gunners is reported to have been devised by officers of 
the United States navy. The new arrangement involves the use 
of an additional small auxiliary motor, which makes it possibl 
greatly to diminish the speed of the turning turret. 


Ir is reported that, in consequence of the success which 
attended the recent trials of the Italian submarine Glauco in the 
open sea off Taranto, at a depth of 22 fathoms, the Italian naval 
authorities are disposed to establish there a station for submarines. 
Owing to the shallowness of the local waters, Venice is far from 
hor a satisfactory base for carrying out trials with submarine 

ts. 


AccorDING to the New York Times, four Japanese 
structural steel experts and engineers, sent by the Japanese 
Government to make a study of conditions in the United States, 
England, and Germany, with a view to placing a large order— 
said to amount to £2,000,000—for machinery and steel plant 
equipment, have already visited the United States, and are now in 
Europe. 


Tue accounts of the Bolton electricity undertaking 
ending March 31st last show a total revenue of £51,500 2s. 3d. and 
a gross profit of £32 837 11s. 9d. Thenet profit is £11,617 16s. 8d., 
which is an increase on the previous year of £5508. This is a 
larger profit than has ever been made, notwithstanding that the 
average selling price has been 1-45d., against 1-61d. for the year 
ending March, 1906. 

Tue sinking of two new pits at Blairhall has been 
considerably interrupted during the past few weeks by the 
accumt lation of water. The total depth of the larger shaft is over 
300 fathoms, and at present a depth of 60 fathoms has been 
reached. In the course of a week or so additional pumping 
apparatus is expected, and it is anticipated that operations wil! 
then be carried on without interruption. 


Tue pew White Star Line steamer the Adriatic 
sailed on May 8th from Liverpool for New York, caliing at Queens- 
town. She is to return to. Plymouth and Cherbourg, and 
thenceforward will be engaged on the new service which the com- 
pany will establish from Southampton to New York. The Adriatic 
has a gross tonnage of 25,000 tons, a length over all of 725ft., and 
a breadth of 75ft., and can easily accommodate 3000 passengers. 


_ Iv is believed that the municipality of Rome are con- 
sidering a schenie for the establishment of an electric lighting 
servicein, that\city. It is proposed to raise a loan of about 
£144,200°fr ‘this purpose. Of this sum about £4000 would be 
devoted to the purchase of a site for a generating station, and 
About £77,490 to the building and equipment thereof, and to 
Private tenders are to be invited for these 


Ar the inquest held recently on the bodies of the three 
victims of the cage disaster at Orgreave Colliery, near Sheffield, 
the jury returned « verdict of manslaughter against the engine 
man, who admitted responsibility for the accident. He said that 
his attention was averted owing te au escape of steam and water 
from the slide valve gland on the far side engine. When he 
realised the state of affairs he shut off steam and reversed the 
engine, but it was too late, and the cage dashed into the head 
gear. 


Tuer Danish naval authorities recently tested a torpedo 
boat, which has been constructed at the Chantiers de la Marine de 
Etat, in accordance with plans purchased from the firm of 
Normand, of Havre. Her displacement is 100 tons, and her speed 
26 knots. She has three torpedo tubes 45 mm. in diameter, and 
two 37 mm. rapid-firing guns. At full power the propeller makes 
345 revolutions a minute, and the power developed by the engine 
is 2000 horse-power. The crew consists of 2l men. The vessel has 








house at about the same distance and level from the wreck. 


been named the Orman, 
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Fig. 2—NEW ELECTRIC POWER HOUSE 
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Fiz. 4—ELECTRICALLY WORKED TRANSFER TABLE 
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Fig. 3—ORIGINAL ELECTRIC POWER HOUSE 
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REPLIES. 


F. K. &.—You will find articles on geared locomotives in our issues of 
January 21st, 1898, and May 19th, 1899. 

W. 8. anv Co., Limirep.—We understand that the pulverising mill you 
mentior. is made by Blake, Barclay and Co., Limited, of Greeno-:k. 

A. O. W.—There are very few big murine engineering firms left m 
Lordon. They have all gone elsewhere. You might try the Thames 
Shiv builting and Engine ring Company, Limit-d. Blackwall. It is 
jurt as well not to pay a premium for appreatic.ship now-a-days. 
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The Railways and Their Men. 


Ar the very moment when an agreement 
which itis believed will ensure indefinitely in- 
dustrial peace in certain branches of the engineer- 
ing trade, is about to be concluded, we appear to be 
on the verge of a gigantic industrial struggle in 
another direction. The great demonstration of 
railway servants on Sunday last cannot be taken 
lightly. We do not exaggerate when we say that 
the matter is of the first importance, but if any 
confirmation of that view were needed, we should 
point only to the effect which the demonstration 
has produced upon the Stock Exchange. It is true, 
no doubt, that the City has for a long time 
been in a nervous condition, and that it responds 
too violently to slight stimulants ; but that fact 
increases rather than diminishes the gravity of the 
situation. Were the money market absolutely 
unaffected by the action of the railway servants, 
probably the agitation wou!d go the way of former 
agitations—we should hear little more about it. 
The public, heart and head, are sound and tough ; 
it is in the public pocket that the great nerve 
ganglions lie. Touch ‘¢ and the public is at once 
aroused. 

Without going into details the demands of the 
railway men can be very briefly stated. They ask 
two things, first, a considerable increase of wages 
in certain branches ; and second, that the companies 
should recognise the railway unions, which 
desire to see the principle of collective bargain- 
ing accepted. Let us deal first with the ques- 
tion of wages. We print on page 509 a very 
striking speech delivered by Mr. Sam Fay, of the 
Great Central Railway, some weeks ago. There 
could be no more telling account of the condition 
of British railway companies at the present time, 
and we invite attention to it with the certainty that 
whoever reads it will gain a better notion from it 
of the enormous problem which the railway, man- 
agement of a great country presents than from any- 
thing we could say. There are between the com- 
panies and the unions immense differences of 
opinion as to the cost of making the changes which 
the men desire; but when Mr. Fay tells us that 
“the average return upon railway investments, 
taking the whole of the railways of the country, 
is only a little over 3 per cent.,” it will be readily 
seen that there is little scope for any change 
at all. There is not profit enough to give 
anything like the increases asked for. Money 
will be deflected to other sources altogether 
if the railways fail to pay 3 per cent. on invest- 
ments. This is the aspect of the case which the 
men must consider. Many of them are. share- 
holders or relations of shareholders ; let. them con- 
sider how very small a return they ‘get for their 
money, apd they must perforce see that the rail- 
ways, though rich in appearance, are not wealthy 


turnover is Brobdingnagian; their profits are of 
Liliput. We cannot here and now discuss the 
question whether the small dividends are due to 
indifferent management, but we do not believe that 
even if railways could be free from every one of the 
defects to which all human institutions are liable 
they could ever make large profits in a country so 
reticulated by routes of transport—road, rail, and 
water—as this. Neither do we believe that 
the companies are voluntarily hard upon their 
servants. The grievances have in many cases 
been overrated, and the benefits that accrue 
from connection with our great lines have been 
frequently overlooked. The institutions, hospitals, 
schools and orphanages; the benefit, superannuation, 
and pension schemes, and the score of other smaller 
matters which are managed by the companies for 
the ease and advantage of their servants, are for- 
gotten. But all these things cost money, and to all 
of them the companies subscribe very large sums. 
Many men, no doubt, fully appreciate the advan- 
tages enjoyed by railway servants, and the conten- 
tion that the conditions of life are exceptionally 
severe is disproved by the fact that so many men 
are anxious to get employment with the railways. 

We turn now to the other point —the principle of 
collective bargaining. It would be impossible just 
when the collected masters who form the 
Employers’ Federation have drawn up an agreement 
with the collected men of three important trade 
unions to rail against collective bargaining. It has 
its ills, and in the past it has been strenuously 
opposed ; but to-day its merits transcend its faults, 
and it is recognised that trade unions and 
employers’ federations provide very valuable media 
for the settlement of industrial problems. But it is, 
of course, necessary that where a union enters into 
a bargain on behalf of a trade, it should fairly 
represent that trade. Now, whilst we have nothing 
whatever to say against the Amalgamated Society of 
Railway Servants, we must contend that it does not 
yet, whatever it may do in the future, properly 
represent the railway servants of this country as a 
whole. There are, Mr. Fay tells us in his speech, 
something like 600,000 men employed by the rail- 
ways; of this huge number, equalling one out of 
every 33 of the male population, we learn from Mr. 
Bell that only 70,000 are members of his society. 
The proportion is too small to be really representa- 
tive, and it isimpossible to support Mr. Bell in his 
view that only 220,000 out of the whole number 
are to be considered. They are all under one 
master, and it is impossible to change the conditions 
for one without affecting the others in some degree. 
Mr. Bell will not strengthen his case by refusing 
responsibility for what may happen to the 380,000 
men who can never belong to his fold. The 
society, Mr. Bell said, with pardonable exaggera- 
tion, was increasing its membership at the 
rate of 1000 per week. If that continues but 
for a few months, it will be on the road 
to be representative, and the railway com- 
panies will then have to consider whether they 
cannot do the best for themselves by accepting the 
Society as spokesman for the whole body of the 
servants. The railways not unnaturally resent any 
interference with their management, and they are 
prepared to fight to the last for the right to deal 
with their men as they think proper, but there 
need be no more “dictation” than there is at the 
conferences between the employers’ federations 
and the unions, and if the same excellent results 
could be achieved the companies would have less 
trouble with disputes and disturbances provoked by 
the professional agitator than they have at the 
present time. Collective bargaining has its draw- 
backs, we are willing to admit, but under certain 
circumstances it has advantages which quite out- 
weigh its defects. 


The Ageing of Mild Steel. 


For some time Mr. Stromeyer has held the 
opinion that mild steel deteriorates under certain 
conditions as it grows older. The paper which he 
has read on the subject at the last meeting of the 
Tron and Steel Institute is, to say the least, emi- 
nently suggestive. It is by no means easy to secure 
agreement concerning the characteristics of steel 
among experts; and it unfortunately so happens 
that whatever view a man takes, if he is fairly well 
acquainted with his subject he is sure to be able to 
halle facts in support of his opinions. Mr. 
Stromeyer, no doubt, perceives this ; and we com- 
mend the prudence with which he has pointed out 
that before we pronounce an opinion on the 
behaviour of steel we should define what we mean 
by “ deterioration.” Thus, an increase in ductility 
by the lapse of time in a spiral spring might be 
regarded as deterioration, while the same change in 
a boiler plate would be looked on as an advantage. 
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which Mr. Stromeyer has in his mind is an increase 
in brittleness; a bar which will bear bending now 
and will not bear it in six months has deteriorated. 
If we keep this in mind we shall have no difficulty 
in understanding Mr. Stromeyer’s contention. 

The inquiry which he has undertaken may be 
said to have begun as far back as 1885, when he 
experimented on the effect produced by working 
on steel at a blue heat. In 1889 he tested plates of 
basic steel made in Germany, and found that 
though tough then, six weeks later they had 
become quite brittle. He gave his hearers many 
examples, one of the most curious and interesting 
being the extreme brittleness acquired by armour 
plates which were easily smashed into fragments 
by the ordinary breaking ball. They had been 
removed from old wooden men-of-war, and broke up 
“like flag stones.” These plates were of iron, it 
must be remembered, not steel ; but, after all, there 
is much in common between soft steel and iron. 
He also mentioned Lowmoor boiler flues, which 
were found to be of poor quality after long service. 
Assuming that they were injured by absorbing 
sulphur, Mr. Stromeyer made experiments by 
submitting specimens of new Low Moor iron and 
steel to sulphur fumes, with, however, negative 
results. On the other hand, we may cite cases 
within our own experience in which old diagonal 
stringer plates taken from inside wooden ships 
were of so fine a quality that they were cut up into 
slabs and rolled off at once without piling into 
“black plates’ for making ironcasks. These plates 
were 18ft. to 25ft. long, and varied in size from 
8in. wide by jin. thick to 12in. by lin. We do not 
know their precise age—it was probably between 
fifty and sixty years. For adetailed account of Mr. 
Stromeyer’s experiments, we must refer our readers 
to his paper. One or two facts claim particular 
notice. Of course, the chief interest in the subject 
for Mr. Stromeyer lies in the effect which age may 
have on boilers. He details one very interesting 
experience. A boiler of the water-tube type was 
built in Germany in 1898 for a pressure of 175 |b. 
It was of a peculiar design, and was installed in the 
town of Kowo, in Russia, and worked satisfactorily, 
being occasionally tested by hydraulic pressure by 
the Government Inspector. While being re-tested 
in its sixth year, the upper drum burst before the 
working pressure of 175lb. was reached. Within 
six months of the last accident, the adjoining 
boiler, built at the same time, also burst under the 
hydraulic test. The upper drums of these boilers 
were 7lin. diameter, the plates jin thick, lap- 
jointed, treble riveted, the pitch being 4in. and the 
rivet diameters ,',in. When examined, the rent in 
the first boiler was gaping 23in.; it extended from 
one lap of the third belt through the solid plate of 
the second belt along the lap of the front belt, and 
along the circumferential seam to the attachment 
for the header of the water tubes, which was also 
damaged. An examination of the fracture revealed 
that both longitudinal seams contained ancient 
cracks, extending on an average to within }in.of the 
inner surface of the plate, but there were several 
lengths of quite 3in. in which the original 
fracture seems to have extended right through 
the plate. It seems to be quite clear that 
these plates deteriorated with age. But leaving 
this on one side for the moment, let us ask ourselves 
what was the internal condition of the plate which 
drew uway 23in. just after rupture took place? 
It seems almost incredible that such a displacement 
could be possible, seeing that the plates alone were 
responsible for it, because all that the water could 
do was break the plates. As usual, when fractures 
take place outside a testing machine, there was, we 
gather, no contraction of area. 

Happily, it may be taken for granted that in the 
majority of cases mild steel will behave well; but 
we must not therefore shut our eyes to the fact that 
much risk may be incurred where it is least sus- 
pected. It is most desirable that engineers should 
leave no stone unturned in the search for informa- 
tion concerning the characteristics of steel. It may, 
Mr. Stromeyer thinks, be taken as proved that during 
the first few months of its life certainly, and probably 
much more slowly during years, steel undergoes some 
obscure molecular changes. The statement that it is 
a “solid solution ” of various ingredients is not very 
happy, nor is it easy to suggest a better term. Ifa 
change of any kind takes place it can only be the 
consequence of internal movement among the 
molecules. Why any congenital stresses should 
exist it is not easy to say. To assert that they are 
the result of initial tension or compression is only 
to push the difficulty one step further back. What, 
we then ask, is the cause of the tension’ If we 
had the least inkling of what holds the molecules 
together we might begin to see light. As matters 
stand, the line which inquiry ought to take may be 
easily definéd. That. boiler plates have cracked 
without ostensible reason is a known fact. Now, 





like causes produce like effects, and, therefore, it 
ought to be possible to determine whether failures of 
boiler plates, such as those quoted by Mr. Stromeyer, 
are due to only one cause. If that were once 
settled, the steel makers and all concerned could go 
on their several ways rejoicing. Unfortunately, we 
seem td be no nearer to this desirable end than we 
have been any time within the last thirty years. 
At one moment we are told that the heat treatment 
of the plates is in fault, at another that it is phos- 
phorus or sulphur, or the plates have had too much 
work put into them, or not enough, and so on. 
Now Mr. Stromeyer introduces a new element of 
danger. Age—mere age, be it remembered, without 
structural stress of any kind. Steel, leading a 
passive, sedentary life, and doing no work, never- 
theless acquires the characteristics of senile decre- 
pitude. How this is to be combated passes com- 
prehension, for the moment at all events. 


The Railway Gauges o: India. 


In our issue of “March 8th last, page 227 of the 
present volume, we referred to an extraordinary 
proposal recently put forward by the Indian Rail- 
way Board for extending the metre gauge railways 
of Northern and Western Bengal across the river 
Ganges into Calcutta. We also stated that the 
Government of India had referred this proposal to 
a special Committee, authorised to take evidence 
and to advise both on that proposal and on the 
more particular question of the best site for bridging 
the Lower Ganges, and we expressed the hope that 
the matter would be thoroughly threshed out. 
We are glad therefore to see in the Indian papers 
of last week that the Committee have completed 
their labours, and submitted an exhaustive report— 
a précis will be found on another page—which 
the Indian Press seems to have received with a 
chorus of approval. The Committee consisted of 
six members, viz., two railway men, both of whom 
have been intimately connected with the construc- 
tion and working of both broad and metre gauges 
in India for many years; two other engineers, who 
are intimately connected with the river and port- 
working of Calcutta, one being the Vice-chairman 
of the Port Trust, and the other the chief engineer 
of the Irrigation and Marine Departments of the 
Government of Bengal; and two well-known repre- 
sentatives of the commercial community of Cal- 
cutta, one a European and the ‘other an Indian. 
There seems no doubt therefore that they were 
thoroughly competent and likely to be impartial. 
They seem to have spared no pains in obtaining and 
sifting all necessary evidence, and to have come to 
the only practical conclusion possible in the circum- 
stances, viz., that, though an extension of the metre 
gauge railway systems of the Trans-Ganges districts 
into the port of Calcutta would be of the greatest 
benefit to those districts, if it could be effected 
completely and without restriction, yet to do this on 
their own gauge would not only be very costly, but 
also detrimental to the etliciency and usefulness, 
present and future, of the broad gauge termini. 
Consequently, the Committee see no justification 
for extending the metre gauge south of the Ganges, 
especially as they are able to show that, by the 
alternative scheme for extending the broad gauge 
across the Ganges to a transhipment station north 
of the river, the requirements of trade can be 
effectively provided for at less than half the cost. 

We congratulate the Government of India on 
having elicited such clear and sound advice from so 
competent an authority, and we hope that the ex- 
tension of a second gauge into the crowded vicinity 
of Calcutta will now be definitely abandoned, and 
that the development of the standard gauge com- 
munications of that district, which has been checked 
by the uncertainty of Government policy in this 
matter, and particularly the provision of a bridge 
across the Lower Ganges near Sara, as now 
strongly recommended by this Committee, will be 
carried into effect without further delay. But 
the evils of the confusion of gauges which has 
resulted from the ill-advised policy—or want of 
policy—of the Government of India in the past are 
by no means confined to the neighbourhood of Cal- 
cutta; on the contrary, they spring up, hydra-like, 
in all sorts of places all over the country, in spite 
of all desultory efforts to limit or check them. For 
example, we regret to notice that sanction by the 
Indian Railway Board has been recently announced 
for the consuruction of a new metre gauge extension 
from Benares to’a place called Jhoousi, on the left 
bank of the river Ganges, opposite to Allahabad, a 
distance of over 70 miles. Reference to any good 
map will show that Allahabad is an important city, | 
on which several main broad gauge lines converge | 
from Calcutta, Jubbulpur, Jhansi, Cawnpoor, «c., 
on the south side of the Ganges, and from Benares, 
Fyzabad, Lucknow, c., on the north side. The 
metre gauge system of Tirhoot and Gorakhpur at 





for the opening of 1908. 
to amend that particular provision of the Act of 


present junctions up against the broad gauge trunk 
line from Benares to Fyzabad at several points— 
e.g., Benares, Jaunpur, Shahgunge, and Ajodhya 

but has not hitherto been permitted to cross it, ‘ag jt 
was held that to do this would interfere with the 
legitimate development of the standard gauge Oudh 
and Rohilkund Railway, which has long served thig 
district. In the course of this development a broad 
gauge branch has recently been constructed from 
Allahabad to Jaunpur, so as to give as direct as 
possible a communication with the metre gauge 
districts beyond, with only one break of gauge, viz, 
at the point where the metre gauge system first 
touches the broad. 
previously made, affords a second direct communi- 
cation on the north side of the river, without any 


It also, with another branch 


break of gauge at all, between the two important 
cities of Benares and Allahabad, in addition to the 


old-established route of the East Indian Railway on 


the south side. But apparently this is not sufticient 
for the energetic advocates of the metre gauge, who 
desire, not merely adequate facilities for interchang- 
ing traffic with neighbouring railways, but indepen- 
dent routes of their own; and, as to make this exten- 
sion only as far as on the north bank of the Ganges 
will not save any transhipment of traffic with the 
south side, it is evident that they contemplate further 


extension across the river into Allahabad——which is 


a junction already severely constricted in spite of 
recent and costly enlargement—and, perhaps, into 
the country south of it served by the Fast 
Indian and other broad gauge railways. The 
sanction by the Indian Railway Board to this 
scheme constitutes a strange sequel to the discus- 
sion invited by its chairman, Sir F. Upcott, when 
he submitted his paper on “ The Railway Gauges of 
India” to the Institution of Civil Engineers last 
year—see Vol. 164 of their “ Proceedings.” The 
weight of opinion recorded in that discussion was 
distinctly opposed to the encouragement of such 
intrusions of the metre gauge into broad gauge dis 
tricts, as contrary to good railway practice and to 
the best interests of the country, and it is difficult 
to understand the principles which have prompted 
this sanction. The particular tract of country 
traversed by this extension is exceptionally—for 
India—well provided with means of communica- 
tion, and is by no means in urgent need of this new 
line, either for the purpose of local or through 
traffic. Even if it were in such need, it would 
surely be better for the district that the new line 
should be on the same gauge as the railways already 
surrounding and serving it, rather than on the 
gauge of the more distant parts of the province. 
Moreover, the country traversed is so open and 
easy that the difference in cost between lines on the 
two gauges, but of similar standard and capacity, 
would be quite trifling. 

In view of the strong objections against the 
further growth of gauge confusion in India, which 
were put forward by the Civil Engineers at the dis- 
cussion already referred to, we cannot but think 
that these two recent actions of the Indian Railway 
Board—viz., the proposal to extend the metre gauge 
into Calcutta, and the sanction to extend it towards 
Allahabad—are evidence that India is badly in want 
of some definite line of policy to guide that body in 
controlling this phase of railway development, with 
a view to checking the growth of the interlacing of 
the two gauges, and to the gradual reetification of 
past errors We suggest that the Government 
of India, whose appointment of a competent com- 
mittee to investigate the first-mentioned proposal 
has produced such a satisfactory result, might well 
take such further action as may ensure that pro- 
jects like the Benares-Jhoousi extension should be 
thoroughly investigated in public before being 
carried into effect, and that, if possible, some 
definite, intelligible, and far-seeing policy should be 
laid down for guidance in the future. 


Merchandise Marks Amendment. 


Iv is highly probable that the beginning of next 
year will witness the coming into operation of a 
law which would have been of very considerable 
value had it been enacted quite a number of 
years ago. We refer to the Merchandise Marks 
Amendment Bill, which has been passed by the 
Standing Committee of the House of Commons on 
Trade, and which, having no contentious clause 
as it stands, will be placed upon the statute book 
The object of the Bill is 


1867 which requires that manufactures imported 


into the United Kingdom shall bear marks indicat- 
ing the country of origin. 
attached to the Bill when submitted to the Stand- 
ing Committee set forth that it was proposed to 
substitute for the words, ‘‘ Made in ——,” 
general indication such as is conveyed by the 
words “foreign” or “imported.” 
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the Committee in the form amended by the Board 

of Trade on bebalf of the Government, the measure 

will require imports of manufactures to bear the 
eneral description of “Made abroad” as from 

January Ist, 1908. It is therefore tolerably certain 

that the next few months will see the end of 

foreign manufactures being imported into the 

United Kingdom, whether for inland consumption 

or re-exportation, with the impress of the words, 

«Made in ——,” and the name of the country of 

production. The Select Committee of 1897 reported 
that the employment of these particular words had 
given a gratuitous advertisement to our trade com- 

etitors in other countries, and had done consider- 
able harm to British manufacturers. The latter 
had, however, long been conscious of this unfortu- 
nate fact from the point of view of trade in general, 
and also from that of the iron and steel and 
engineering industries. Yet it has needed a further 
period of ten years to arrive at the stage of actual 
remedial legislation. 

The object of the provision in the old Merchandise 
Marks Act was to safeguard the interests of British 
manufacturers by seeking to assure them of the 
advantages arising from the optional stamping of 
home industrial productions with the words “ Made in 
England,” or in Sheffield, or any other city, and at the 
same time to cause a distinction between them and 
foreign goods, which, when imported into England, 
were to be specifically indicated as having been 
turned out in the country of origin. It was, in 
fact, intended to draw prominent attention in the 
markets of the world to the excellence of British 
manufactures by way of contrast with those made in 
certain other countries which at that time were in a 
less advanced stage of industrial development, and 
to the traditional merits of the former as established 
by the experience of a large number of years. But 
what was the result of this method of differentia- 
tion, which was aimed at the protection of 
British firms both at home and in external markets? 
It was found that the provision acted as a double- 
edged sword. It detrimentally affected both the 
interests of merchant importers engaged in the re- 
exportation trade, and of manufacturers who were 
also exporters, whilst, at the same time, it reacted 
favourably on industrial rivals in other countries, 
owing to the advertisement given to their 
productions. The British importers discovered 
that the impression on their purchases from 
abroad of the name of the country of origin 
eventually imparted to their foreign customers the 
information which led the latter to open up busi- 
ness relations directly with the country of produc- 
tion, and without the services of intermediaries, and 
when once established, the relations thus formed 
between foreign trade rivals and the customers 
of British merchants gradually developed to 
the extent of severely damaging the interests 
of British manufacturers in several ways. In the 
first place, the latter lost a certain amount of 
business abroad owing to the introduction given 
by the Merchandise Marks Act to foreign produc- 
tions in markets which British firms had only 
secured by the expenditure of a large sum of money 
and the devotion of years of enterprise. Secondly, 
a fresh diversion of trade took place as foreign 
rivals speedily grasped the fact that the gratuitous 
opening up of business relations in the markets of 
the world, as afforded by the English Act, could be 
followed up in other branches of trade, and they 
were naturally not slow in taking advantage of the 
opportunity available to them. In the third place, 
British manufacturers lost business by the placing 
on the international markets of foreign imitations 
bearing the words “made in England,” Sheffield, 
\c. In fact, it was recently stated in the Dominion 
House of Commons, that foreign cutlery marked 
“Sheffield” was being introduced into Canada under 
the preferential tariff. 

[t can scarcely be expected that the legislative 
measure to amend the Merchandise Marks Act will 
contribute very largely towards remedying the dis- 
advantages under which British manufacturers 
have suffered for so many years past. The mischief 

of the provision as to words indicating the country 
of origin of foreign imports intended for re-exporta- 
tion, and of the indirect harm caused by the partial 
diversion of other branches of industry, has been 
accomplished, and it is no use grumbling about it 
at the present time. British manufacturers, we 
helieve, recognised this fact many years ago, as 
soon as it was discovered how prejudicially the 
operation of the provision was affecting foreign 
trade, and they set to work, in the absence of 
remedial legislation, to counteract the effects pro- 
duced by faulty legislation. The result is to 
be found in the large expansion in the foreign 
trade of the country, and what was lost in the years 
immediately following the coming into operation of 
the old Act has been more than regained. The 


further diversions of trade in the future by the im- 
pression on imports of the words “made abroad,” 
but it leaves untouched the wide question of the 
imitation of British trade-marks and names and the 
offering of foreign manufactures as being of British 
production both in colonial and other markets. 
These cases will, therefore, still be left for British 
firms, as in the past, to test in foreign courts, 
although it is doubtful whether the gains resulting 
from successful actions justify the | ser financial 
expenditure incurred, especially when the uncer- 
tainty regarding the outcome of law proceedings is 
taken into consideration. 








OLD AGE PENSION SCHEMES. 
By Haro.p Cox, M.P. 
No. I. 


From the promises made by Mr. Asquith in his budget 
speech, and from the debate in the House of Commons 
on May 10th, it is clear that some proposals for the 
establishment of a system of Old Age Pensions will be 
put forward by the Government in the course of next 
year. What those proposals will be nobody outside the 
Cabinet yet knows, and probably no one inside the 
Cabinet has yet considered. Within the next eight or 
ten months, however, the question will have to be con- 
sidered both by the Cabinet and by the country, not 
merely as a vague aspiration, but from the point of view 
of hard facts and practical details, As an aid towards 
such consideration it is worth while to examine pension 
schemes that have already been established either by 
National Governments or by private firms. The number 
of schemes in the second category is very great, and it 
may be that the solution of the problem of old age will 
yet be found rather in the encouragement of such private 
schemes than in the attempt to establish any general 
system of State pensions. It is well, however, to begin 
by seeing what has been done in those countries or 
colonies where State pensions have been established, and 
we turn first to our own Australasian colonies. 

The little colony of New Zealand led the way in this 
form of legislation, and was shortly followed by the 
colonies of Victoria and New South Wales. The remain- 
ing Australasian colonies have as yet done nothing in the 
matter, but there is an agitation on fuvot in Australia to 
establish a pension scheme for the whole Commonwealth. 
As a step towards carrying out this project the Govern- 
ment of the Commonwealth recently appointed a Royal 
Commission to inquire into the working of the schemes 
established in Victoria and New South Wales, and to 
ascertain what demand existed for Old Age Pensions in 
the other States of the Commonwealth. The report of 
this Commission is a mine of valuable information. It 
contains the evidence of the officials charged with the 
administration of Old Age Pensions, and also of many 
persons engaged in charitable work, or otherwise brought 
into close contact with the poor. The weight of evidence, 
it may be said at once, is not favourable to the schemes 
in operation in the two States. In both States, but espe- 
cially in New South Wales, grave evils are laid bare, and 
some of the witnesses evidently seem inclined to think 
that the pensions have done more harm than good. For 
example, the Inspector of Charities for the State of Vic- 
toria says:—‘“‘ It is a cruel kindness to give some aged 
people pensions. They are not fit to have pensions. 
There is no one to look after them. They simply go into 
the hospitals at intervals to get fixed up, and then go out 
again.” The same point is made by the Registrar for 
Old Age Pensions for the State of New South Wales, who 
says :— It is rarely that a pension helps the really 
‘feckless’ men, who have no moral stamina. They 
simply become the victims of a section of the public, and 
they are better off in every way within the walls of an 
institution. Sooner or later they drift back there. I 
could mention many instances of that kind. A rather 
pitiable case came under my notice not long ago. A 
man told me that after searching for a long time he had 
found his sister, who was an old age pensioner. She 
was located in the poorest part of the city, where she had 
fallen into the hands of a boarding-house keeper of very 
low type. The brother had great difficulty in obtaining 
access to his sister; in fact, he was met at the door by a 
bully, and it was only after he had called in assistance 
that he managed to rescue her from a most undesirable 
situation. He found her very poorly clad and covered 
with vermin. The boarding-house keeper had obtained 
the money which the woman should have been able to 
devote to her own sustenance.” 

This is an aspect of the problem which has certainly 
been overlooked by those people in this country who have 
talked loosely about Old Age Pensions as a means of 
saving the aged poor from the workhouse. As long as 
there are people too helpless to look after themselves and 
too friendless to be able to trust to private aid, we must 
maintain, for the sake of human charity, the workhouse 
or some similar institution. This consideration helps to 
explain why the establishment of Old Age Pensions in 
Victoria and New South Wales has not diminished the 
cost of charitable and poor law relief. On this point the 
evidence given before the Commonwealth Royal Com- 
mission is overwhelming. Both official and unofficial 
witnesses combine in declaring that the anticipated 
reduction in the cost of charitable and poor law relief 
has not been realised. Some witnesses even go further 
and say that there has been an actual increase in the 
cost of such relief, and in the number of persons claiming 
it, because people have been taught to look to the State 
instead of to themselves or to their friends for support. 

There is the still more important question of drink. It 
was stated by Sir Frederick Banbury in the House of 
Commons on May 10th that the establishment of Old Age 





Bill of the present session may tend to check any 


increase of drunkenness. That the same disaster is 
dreaded in Australia is clear from the final recommenda- 
tion made by the Commonwealth Royal Commission in 
connection with their scheme for establishing Old Age 
Pensions throughout Australia. They propose “that a 
penalty should be imposed for supplying an Old Age 
Pensioner with intoxicating drink.” We need not pause 
to consider the impossibility of giving effect to such a 
proposal. In this country, at any rate, it could not be 
enforced, unless every Old Age Pensioner were compelled 
to wear some distinctive mark, so that all the world 
might know that he was not a person to whom a glass 
of beer might be sold or even offered. The mere fact 
that such a proposal should be solemnly put forward by 
a Colonial Royal Commission throws a fiood of light upon 
the relation between the drink evil and the pension pro- 
blem. It shows, at any rate, that Old Age Pensioners in 
Australia cannot be trusted to resist the temptation to 
spend their pensions on drink. 

So far we have only dealt with criticisms which are not 
dependent on the particular provisions of the two schemes 
of Old Age Pensions in operation in Australia. The 
temptation to drink, the increased willingness to rely on 
State aid, the helplessness of aged people and their 
liability to be preyed upon by sharks, are all dangers 
which are incident to almost any scheme that gives State 
pensions to those who have made no personal effort or 
sacrifice to secure them. The Australian evidence re- 
veals, however, other evils which are the outcome of 
specific features in the two Australian schemes and in 
the New Zealand scheme. As similar schemes have been 
largely advocated for this country, it is worth while to 
note the main points involved. The essence of all the 
three Australasian schemes is that pensions should only 
be given to persons whose incomes are below a certain 
figure. Thus, in New South Wales the maximum pen- 
sions are fixed at £26 a year, but no one whose income 
is above £52 a year can obtain a pension, and the pen- 
sions are reduced pound for pound for all incomes over 
£26. For example, a man with an income of £30 would 
receive a pension of £22. Similar provisions are worked 
out for the owners of property. It is not necessary to 
point out that such provisions as these must create a 
tremendous temptation to dishonesty. So irresistible has 
this temptation proved in New Zealand that the Colony 
has had to revise the whole of its original pension list, 
because the officials had too trustingly accepted the 
statements of applicants for pensions. In New South 
Wales and Victoria the temptations are the same, and . 
the consequences similar. Many of the witnesses before 
the Royal Commission give striking cases of the way in 
which applicants for pensions conceal their incomes and 
under-state their property. In order to check this dis- 
honesty as far as possible it is necessary for the officials 
administering the Act to make careful inquiries and 
closely to cross-question all applicants. As a consequence 
many thoroughly deserving persons prefer to suffer in 
silence rather than undergo this ordeal. 

In New South Wales the maximum pension of 10s. a 
week is reduced to 7s. 6d. a week for each of the two 
married persons living together. In New Zealand the 
pension is also 10s. a week, but no reduction is made for 
married couples. In Victoria the pensions originally 
began at 10s., but were subsequently reduced to 8s., on 
the score of expense to the taxpayer. It is worth noting 
that in Victoria great efforts have been made to keep 
down expense by careful administration, and in particular 
by. calling upon children to support their parents. In 
New South Wales, on the other hand, the administration 
appears to be loose and costly. The total cost for the 
three Colonies is approximately as follows :— 


Pensioners. Per annum. 
New South Wales ... 22, 2 508,000 
Vietoria ... secs 11,452... 205,000 
New Zealand ... 11,770 325,000 


In all three Colonies sixty-five is the statutory age at 
which pensions begin, but in New South Wales pensions 
may be granted to persons who are permanently incapa- 
citated for work if they are over sixty; and in Victoria 
pensions may be granted to such persons whatever their 
age may be. Thus, a cripple cf twenty-seven years of 
age was placed on the Old Age Pension list for the Colony 
of Victoria. This is a very important point to which 
reference will be made in future articles. 

It is unnecessary to recite in detail the proposals made 
by the Australian Royal Commission for the establish- 
ment of pensions throughout the Commonwealth. The 
scheme proposed is practically the same as the scheme in 
operation in New South Wales. Pensions of 10s. a week 
are to be payable to persons aged sixty-five, but the age 
limit may be reduced to sixty where the applicant is per- 
manently incapacitated. Nobody with an income over 
£52 a year, or with a corresponding amount of property, 
may receive any pension, and the pension is to be reduced 
pound for pound where the income is above £26 a year. 
Provision is to be made to compel the husband, wife, or 
children, as the case may be, to contribute the amount 
of the pension if in a position to do so, and where a pen- 
sioner is proved to be of disreputable or intemperate 
habits the pension may be forfeited or suspended or paid 
through an agent. With all these deductions and safe- 
guards it is estimated that the cost for the whole 
Commonwealth will be £1,500,000 a year. The corre- 
sponding figure for the United Kingdom on the basis of 
population would be about £15,000,000 a year. 








OBITUARY. 


GEORGE ROBERT DUNELL. 
An able engineer and an accomplished writer on 
engineering matters has died in the person of Mr. 
George Robert Dunell. Not in this country alone will 
the loss be keenly felt, for engineers of the United States 
will join British engineers in lamenting his death. There 





Pensions in New Zealand had been followed by a great 


were few living writers who dealt with the subjects in 
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Fig. 8-ELECTRIC GANTRY AND PUNCHING AND SHEARING MACHINE 








which he took particular interest who were more capable 
of grasping ideas, and of putting them intelligently before 
their readers. 

Mr. Dunell died on Sunday last. Some little time ago 
he underwent an operation in St. Thomas’s Hospital. 
All, at first, apparently went well; but arelapse took place, 
and he died in the nursing home of that institution. At 
the time of his death he was in hissixtieth year. He was 
the eldest son of the late Robert George Dunell, of the 
firm of R. G. Dunell and Co., chemical manufacturers, of 

tedcliff. He obtained most of his early education at 
Brightcn, afterwards going into the mechanics’ shop at 
his father’s works for two years. He was then for some 
time in a chemical works in Manchester. 

He was not fated to carry on the business of his father, 
as had evidently been intended, for the latter died when 
his son was still too young to take control of affairs, and 
the business was sold. Young Dunell for a time, how- 
ever, continued in the same line, and amongst other 
things represented a firm of chemical manufacturers in 
London. 

From 1873 to 1881 he was a pupil of and assistant to 
Mr. James Pollock. It was after this that his connection 
with the United States commenced, for he was invited by 
the firm of Herreshoff to visit America, with a view to his 
acquiring a personal knowledge of their boiler, so that he 
could become their agent in this country. He accord- 
ingly went and spent some time in the works. On his 
return to England he took up the work of the agency 
with the energy which characterised all the work he 





undertook. By his efforts the Herreshoff boiler was 
introduced in many directions. Even the British 
Admiralty took it up, and Mr. Dunell also induced 
them to purchase some torpedo boats of Herreshoff 
manufacture. He also made a visit to Russia in order 
to teach the naval engineers of that country how to 
work the Herreshoff torpedo boats. 

Later on he acted as engineer to the Castle Steel 
Works, Milford Haven, in which capacity he had to design 
the engines and boilers for a number of steamers. This 
post he held till 1884, when the works closed. 

Meanwhile Mr. Dunell had commenced a connection, 
which lasted till the time of his death, with our contem- 
porary Engineering. Not unnaturally, this connection 
commenced with his contributing an article on the Herre- 
shoff torpedo boat in 1879, while in 1883 he undertook for 
that journal the preparation of a series of articles on the 
Fisheries Exhibition, and gradually did more and more 
work in this direction, commencing with the reporting of 
the meetings of technical societies. Those who have 
read these reports of his know how well he did work of 
this character. 

Mr. Dunell was also for some considerable time | 
engineering correspondent of the Times, and he it was 
who some years ago was deputed by that journal to visit | 
the United States in order to prepare a series of articles | 
comparing American with British methods in iron and | 
steel manufacture. Able as those articles were, we | 
believe that Mr. Dunell lived to change some of the | 
opinions therein expressed, but, without doubt, at the 


time they were written he firmly held the opinions he 
expressed. 

His loss will be deeply felt in many directions. His 
nature was of the kindliest, and he was always more than 
ready to hold out a helping hand to those who needed it, 
especially to younger men carrying on the same work as 
himself. 

We should not forget to mention thatfor many years he 
was assistant secretary tc the Institution of Naval Archi- 
tects, and we un4zrstand that he aided in no small degree 
in the preparation of the volumes of “ Proceedings ” of that 
Institution. He was also a member of the Institution of 
Mechanical Engineers, and was nearly always to be seen 
at the meetings and functions of that and other technical 
societies. 








FI¥ESHIRE BOILER ExprLosion.—-A disastrous boiler explosion 
took place in the village of Townbill, near Dunfermline, on the 
afternoon of 13th inst. About 4.30, after most of the men had 
gone, one of the four boilers at No. 6 pit burst with terrific force, 
killing the boiler fireman and injuring several others. The boiler 


| was an egg-ended one of somewhat antiquated type. Three- 


fourths of the back end tiew westwards and struck the chimney 
stack, bringing it to the ground. Notwithstanding that obstruc- 
tion, it continued its journey for a distance of about 150 yards, 
and landed on the top of the bing at the pithead. Part of the 
plates at the fore end of the boiler took quite the opposite direc- 
tion and demolished some of the pit head scaffolding, hutches, 
and other appliances. At present the cause of the explosion is 
unknown, but the damage is computed to amount to £1000, and 
through it about 200 workers will be thrown idle for at least a 
month, 
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THE ELECTRIC PLANT AT THE BURBACHER 
HUTTE. 


Tue use of electricity is coming more and more into | 
vogue in iron and steel works and rolling mills, both in 
this country and abroad. In blast furnace works the 
waste gases from the furnaces are used in engines which, in 
their turn, drive dynamos ; or, where there are coke ovens, 
the gas from these is used in the same manner. Where 
neither of these exist, steam is still employed for the 
urpose. Indeed, there are instances where all three 
methods of producing power are requisitioned. It is not 
to be wondered at that electricity should be coming so 
much into favour, for, when properly handled, it is found 
to be much cheaper than any of the methods hitherto 
employed for carrying out numbers of operations in | 
works where metals are manufactured and made into | 
saleable goods. 

An instance of the univereal use of electricity is afforded 
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| course revolve less quickly than the finishing rolls, are 
| driven by means of seven 47 mm. ropes, and rope pulleys. 


The pulley on the motor shaft it 26 m. in diameter, and 
weighs 7500 kilos., say 15,580 lb.; that on the roughing 


| mill shaft is 6°5 m. in diameter, and weighs 35,000 kilos,. 


say 77,140 lb. There is, therefore, a considerable fly- 
wheel effect, which is useful in overcoming the shocks 


| which are always met with in rolling operations. 


For starting the motor, a switch working in oil is 
employed. In order to protect the motor against dan- 
gerous over-loads, a maximum cut-out is inserted in the 
main circuit. This acts automatically when the current 
exceeds a certain limit. 

Between the roughing and the finishing rolls there is 
a shears, which cuts the material coming from the former 
into lengths suitable for the latter. This particular mill 
is used principally for dealing with blooms from 80 kilos. to 
200 kilos. in weight, and with a section of 130 mm. 
square, and transforming them into round and square 





Fig. 9--ELECTRIC DRIVE 


by the Burbacher Hiitte, which is among the most im- 
portant German works operated by this form of energy, 
and for this reason we think that a short account of its 
electrical equipment will be of interest.to our readers, 
especially when it is considered that at present its prime 
movers are driven by blast furnace and coke oven gases, 
while shortly a steam turbine of considerable size is to be 
put to work. 

Fig. 3, page 500, shows the interior of the first central 
electric power station erected at these works. In it 
are three blast furnace gas engines made at the Gasmotor- 
fabrik Deutz. Each is coupled direct to a continuous- 
current dynamo, with an output of 1740 ampéres at 
240 volts—nearly 420 kilowatts—at 140 revolutions per 
minute. The demands for electric current grew at such 
a pace that it became necessary to lay down further 
plant. This time it was decided to use coke oven gas for 
driving the engine. This additional plant, which has 
tow been at work for some months, is shown in Fig. 2, 
page 500. Itis coupled direct to a Siemens-Schuckert 
double commutator dynamo, capable of giving 2025 
ampéres from each half of the machine at 240 volts; or, 
say, a total of 972 kilowatts at 100 revolutions per 
minute. The total capacity of the four machines at 
present at work is, therefore, 420 x 3 + 972 = say, 
2232 kilowatts. Even this does not entirely satisfy the 
requirements of the works, and there is now on order, so 
we understand, a 1250 horse-power steam turbine to work 
at 1550 revolutions per minute, which is to be coupled 
direct to two Siemens-Schuckert dynamos of 420 kilo- 
watts each. The total capacity will then be nearly 
3100 kilowatts, say, 4150 horse-power. 

The double machine is connected to a _ three-wire 
system, so that either 240 or 480 volts are available. 
This will also be the method of connecting the turbo- 
generator when it is put to work. A view of the main 
switchboard is shown in Fig. 1, page 500. The cables to 
and from it are brought in and taken away underground. 

The Burbacher Hiitte were among the first works to 
employ electricity for driving rolling mills. Fig. 5 shows 
one of the motors used. It drives two trains of rolls for 
light sections. Its continuous normal full load is 410 
horse-power, but it is said to be able to develop nearly 
double this for short periods—a necessary ability con- 
sidering the heavy momentary calls which the prime 
mover of a rolling mill has frequently to undergo. The 
particular work which this mill has to carry cut is of a 
varied character, requiring some changes of speed. 
Hence, it has been necessary to provide for a speed 
variation of the motor. This is obtained by means of 
resistances of the shunt winding, and the range of speed 
varies between 230 and 300. As will be observed, the 
motor is compound wound, and is boxed up in a little 
room by itself so as to keep it away from thedirt and dust 
of the mill. The switchboard is of quite simple character, 
and the regulating resistance is observable on the far side 
of the motor. The motor was made by Schuckert and 
Co. The arrangement of the mill is shown in Fig. 10. 
As will be seen, the motor is directly connected 
to one train of rolls. The junction is effected by 
the aid of an elastic coupling on the Zodel-Voith 
system. The train of roughing. rolls, which, of 


OF TRANSFER TABLE 


iron from 8mm.to45 mm., hoop iron, flat bars, small profiles, 
T and w irons. The production varies according to the 
nature of the sections, and is from 20 to 50 tons per mill 
in a day of twelve hours. 

Fig. 4, page 500, shows a transfer table, and Fig. 9 the 
method of driving the gearing for this. Each is driven 
by a series motor, of the enclosed type,and capable of 
having its direction of rotation reversed. Series motors 
are used, so that the starting torque may be as large as 
possible, and so that the moving of the material across 
the table may be as quick as possible. The motors are 
controlled from the cabin—Fig. 6—which also contains the 
starting mechanism of the mill motors. 

These by no means represent the only uses to which 
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Fig. 10—PLAN OF ROLLING MILL 


electricity is put at these works. For example, the coke 
is transported in trucks by an electric locomotive—Fig. 7 
—which is of 25 horse-power and works at 220 volts. The 
railway on which these coke trains are run is 1°8 kiloms. 
long, and has a gauge of 630 mm.—just over 2ft. 
There is at the Burbacher Hiitte a series of locomotives 
such as that shown in the engraving, which besides trans- 


| porting coke also serve for moving about ores, coal, and 


raw materials. 

Another use of electricity is the working of tools, cranes, 
&e., and an example of this is shown in Fig. 8, which 
shows an electrically worked gantry and a shearing and 
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punching machine. The motor for the latter is of about 
20 horse-power, and works at 220 volts. It is compound 
wound. The total number of motors in these works is 
about 290, and their united capacity is some 2550 horse- 
power. There are also some 4000 incandescent lights 
and 300 are lamps. 








THE REPORT OF THE GANGES BRIDGE 
COMMITTEE. 


WELL-ESTABLISHED precedent in the United Kingdom 
secures the appointment by the Government of the day of a 
Royal Commission to inquire into the feasibility or imprac- 
ticability of various reforms. Thereby much time is gained 
and awkward questions shelved by the weaving of a maze of 
red tape according to prescribed patterns. The Indian 
Government also falls back upon specially appointed com- 
mittees to investigate technical questions. But in India the 
fruits of such inquiries become available at a more rapid rate 
than in England, for a Committee appointed by the Govern- 
ment on December 28th last to advise as to the construction 
of a bridge across the Ganges issued its final report on 
April 11th. 

A review of this matter is rendered more intelligible by 
the appended map, prepared partly from that appearing in 
the Indian Railways Administrative Report, and partly trom 
one appearing in a Caleutta daily paper. Calcutta, the port 
of Bengal and the neighbouring provinces, is wholly served 
by such broad-gauge systems as the Eastern Bengal State, 
the East India, Benga! Central, and Bengal Nagpur. Only 
the two former lines are concerned by these rival projects. 
Leaving Calcutta by the East India Railway, a line branches 
north from Khana through Nalhati to Sahebgunge opposite 
Manihari on the Bengal North-Western line, a ferry con- 
necting the two systems. A branch also runs from 
Nalhati to Murshidabad. Leaving Calcutta by the Eastern 
Bengal State Railway the line runs through Ranaghat, 
Chuadanga, Poradah to Damukdia, where the Ganges is 
crossed by a railway ferry to Sara. Thence the narrow 










7 

To DarJeeling | 

Pa | 
fates ul “ 
~@Raniour oO 
eo ee rr) 

“S26 Jesai! 

“Se ceed 

— 


° 


BS. 






‘ 


















falhats PREP a er 
{ %22S~ Wsabpur 
: hy, / Gem 
Z = +, eS 
Fi A209 %wurshidabad { \ 
\ i SW 
ainihia \ \ Raita 
1 
! 
I 
! 
' 
\ 
_ \ 
tui 
pa, = 
é x Kei Sd 
nan 
“tn * 
Any 
HOOCHLY 
eo... 
Broad Gauge Line.senette 
CMLUET Metre GaugeLine 
wt Suggested MetreGauge Line. ------- 
Pa Recommended Metre bauge Line. ..+0.v' 


THE GANGES AT CALCUTTA 


—metre—gauge lines of the E.B.S.R. go vid Santahar and 
Parbatipur to Darjeeling. 

The three alternative bridge schemes before the Committee 
were as follows :— 

(1) That of a bridge at Godagiri, which would involve on 
the northern side of the Ganges a line, forming part of the 
Bengal North-Western system, from Katihar by Rampur 
and Jasail to Godagiri. Unless a break of gauge and trans- 
shipment sidings were installed, a narrow-gauge line would 
have to be constructed south of the Ganges through Murshi- 
dabad, Krishnaghar, and Ranaghat into Calcutta. 

(2) That of a bridge at Isabpur, with a connection from 
the Bengal North-Western at Katihar through Jesail and 
Hatara to Santahar, or from Isabpur to Nator, on the 
Eastern Bengal State line. South of the Ganges a line 
would be built to Chuadanga. Here, again, a break of gauge 
would be involved unless the narrow gauge were carried 
through to Calcutta. 

(3) The substitution of a bridge at Raita, above Sara, for 
the existing ferry at that station. Connection with the 
BN.W.R. would be obtained by a line from Katihar through 
Jesail and Hatara to Nator. 

Primarily, the question 
was whether permission to the 
through working on a narrow-gauge system should he 
granted or not. The evidence which the Committee cci- 
lected and their comments thereon form an emphatic 
negative, and well illustrate the strong position acquired by 
the existing broad-gauge lines serving Calcutta, together 
with the difficulties associated with breaks of gauge. Thata 
bridge somewhere or other over the Lower Ganges was 
requisite had been urged by the mercantile community for 
some years. The ferry had been inefficient and subject to 
frequent dislocation, a temporary failure last year raising 
the price of food and grain in some localities served by the 
metre-gauge lines of the E.B.S R. on the northern bauk of 
the Ganges. As to the introduction of the metre gauge into 
Calcutta, this the Committee considered might be investi- 
gated either as a complete proposition into all termini now 


confronting the Committee 
B.N.W.R. for direct 
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served by the standard broad gauge, or as a partial proposi- 
tion, entering only such termini as conditions permitted. 
Investigating the locality to be served, mill-siding by mill- 
siding, goods yard by goods yard, they conclude that so far 
as the jute mills are concerned, as the proportion of metre- 
gauge traffic to broad-gauge tratflic is less than one-fourth, 
the idea of admitting metre-gauge to the mill premises 
should be abandoned. As to the goods yards, while a sepa- 
rate terminus might be provided, to introduce it into yards 
already congested during the busy seasons is quite inadmis- 
sible, as a greater number of wagons of the smaller gauge 
would be required to carry the same weight, and absolute 
chaos would result in certain cases. As to the docks at 
Kidderpore, and the jetties towards Chitpore Ghat, they ‘‘ are 
quite satisfied that it is impossible to work two gauges,”’ 
and state emphatically that any attempt to introduce the 
metre gauge will assuredly lead to endless confusion and dis- 
location, and to a most serious increase in the congestion 
which is already periodically experienced. Separate metre- 
gauge termini are an alternative dismissed on the ground of 
cost. A break of gauge being imperative, the Committee 
urge that the transhipment station should ‘‘ be located as far 
as possible from Calcutta, owing to cheapness of land and 
labour, and to the extra broad gauge lead thereby attained.”’ 

Upon the three alternative bridge schemes, their cost, 
commercial possibilities, and relative traffic advantages, the 
Committee report at length, and also take into consideration 
the susceptibilities of certain districts to famine. The 
following summary presents the comparative merits of the 
three sites :— 

‘*Tt is to be noted in the first place that, so far as physi- 
cal suitability is concerned, there is but little to choose 
between the three sites, and that any small advantage at 
present existing rests with Isabpur. In regard to cheapness 
of construction, a bridge and its connections at Raita would 
cost from 25 to 36 lakhs of rupees less than similar works at 
Godagiri or Isabpur. The ita site would also avoid a 
waste of the money already spent, on duplicating trucks 
between Ranaghat and Poradah, and obviate the necessity 
for any further doubling of broad-gauge lines south of the 
river. The adoption of any site but Raita will not admit of 
the abandonment of the present expensive and difficult ferry 
service at Sara, and unless sites at either Sara or Isabpur be 
selected, there is a strong probability of a second bridge over 
the Lower Ganges being required. So far as public con- 
venience is concerned, crossings at Raita or Isabpur offer 
about equal facilities, while one at Godagiri would be 
decidedly inferior, unless heavy outlay on direct rail connec- 
tions be incurred. As regards rapidity of construction, the 
Godagiri site is perhaps the best, though it holds but slight 
advantage over that at Raita. Both these sites, however, are 
decidedly better than the one at Isabpur.”’ 

The decision, therefore, is to recommend a double-track, 
broad-gauge bridge at Raita, which, with its transhipment 
station and approaches, is estimated to cost 2,)2,21,454 
rupees, or, roughly, £1,417,000, and the Committee merely 
voice the needs of the commercial community in urging 
that the matter is one of extreme urgency and now ripe for a 
final decision. 








THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 
SYSTEM.* 

By J. S. HIGHFIELD, Member of Council. 
(Continued from page 460). 
TRANSMISSION SYSTEM. 


THE system can be worked either as an ordinary two-wire 
system with both poles insulated, as a two-wire system using 
earth as the return, or as a three-wire system using the earth as 
the middle wirs. 

Where the pressure between the wires does not exceed 25,000 
volts it is usually convenient to work with a two-wire system, both 
poles baing insulated, the line and other insulation of the system 
being sufficiently good to easily stand the full-pressure of 25,000 
volts when one end of the series of generators is grounded. In 
this case, should an insulator break, or from any other cause one 
point on the system becomes connected to earth, no interruption 
will be ame Further than this, the breakdown can be very 
conveniently repaired by temporarily grounding the whole system at 
two points, one on each side of the accidental earth. The damage 
may then be made good in perfect safety, the current flowing 
either through the earth or through the damaged conductor at the 
time. When all is right, the two earths are removed and the 
circuit worked as-before. This method is regularly used in 
repairing the Thury linesin Switzerland. It should be remembered 
in this connection that the current dealt with is usually quite 
small, probably not exceeding 200 ampéres, and that it is a con- 
stant direct current ; therefore no trouble is caused on telephone 
lines. 

Another convenience of the two-wire system is that when con- 
nections are made to the line or other work is required at any part 
of the system that point may be earthed. 

In the three-wire system the generators are divided into two 
approximately equal groups, and the middle point is connected to 
earth. This earth connection serves to limit the pressure at either 
side of the line to half the working pressure, so that with the same 
quality of insulation the working pressure may be doubled. Thus, 
if the system be started up as a two-wire system, it is necessary 
only to connect to earth the middle point in order to enable the 
output to be doubled. 

The system is not quite so safe as the two-wire system, as in 
case of an earth in some part of the line, except where the earth 
divides the motors into two nearly equal groups, some part of the 
plant will be stopped, the worst condition being when the earth 
uccurs near the power station, when half the supply will be 
stopped. 

With the use of direct currents of comparatively small value, it 
might be possible, in open country districts, to use the earth as the 
return conductor. It would, of course, be necessary to make the 
earth connections in such a way that they were not rapidly 








In order to ascertain what effect the continuous use of the 
earth as a conductor has on neighbouring telephones and other 
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system—one is to put in sufficient spare machines, cables ai 
safety devices, so that if some part of the plant or cables th 





circuits, and what, if any, unexpected difficulties existed, experi- | down the safety devices cut out the defective Sear and prevent 


ments were carried out in the early part of 1902 on the St. Maurice- 
Lausanne transmission line, where, on several occasions, the wh le 
of the supply has been transmitted at a pressure of 23,000 volts | as it is to-day, this principle prevailed throughout, even to the 


dislocation of the entire supply. 
In the early days of central stations, when plant was not so 





along one of the insulated transmission lines, using the lightning | point of providing duplicate steam A ay and stop valves, 
is to 


arrester earth connections as the return. 


earth return is that the loss is less in the latter case. 


carried out at Laucey in conjunction with M. T 


the — or telegraph services, 
In 0 


connection can conveniently 


The only difference 
observed as between using the double line and single line with | and install the plant in a better manner, so that it is not likely 


er to avoid any disturbance near the ground surface which 
might cause damage to local ae or other metal work, the ground 

made by making a well of sufficient 
depth to get clear of any surface metal work and to get into a good | rators are provided with a short-circuiting switch, which is closed 


The later and far superior meth put in less spare gear 


to break down, and to dispense with safety devices as far ag 


Further experiments were made at Laucey by a Commission | may be. 
formed by the French Government. These experiments were | 
bury, the line 

current being 110 ampéres; they confirmed those made at St. 
Maurice, the loss being in proportion to the current density, the | number of automatic contrivances such as are generally used ; 
electrified zone extending onlya very short distance into the ground. : 
The drop in voltage was felt only in the immediate neighbourhood 
of the earthed plates. No disturbances were apparent either in 


ith the series direct-current system it is impossible to use more 
than one line out of a small station, and perhaps two lines out of 
a large station, and the system does not lend itself to a large 





the parallel system which, by-the-by, very seldom operate in the 
way intended, It is, therefore, necessary to install the cable 
system in the strongest possible way, so that the chances of failure 
| are removed. Similar care should be taken in the design of the 
station plant and of the little switch gear and accessory apparatys 
required, 
The safety devices hitherto used are as follows:—'The gene. 








conducting stratum. A mass of metal can be fixed at the bottom | mechanically and automatically should the generators reverse 
of the well, and connection can be made to it by means of an | their direction cf rotation due to the breakdown of. the prime 


insulated cable. In this way, with the small currents used, in any 
ordinary formation no disturbance would be caused anywhere near | 


the surface. 


DESCRIPTION OF THE CONSTANT-CURRENT SERIES SYSTEM. 


line ; and (3) the sub-station. 




















A description of an actual modern series system divides itself 
naturally into three heads, viz.: (1) The power station ; (2) the | 


Since one of the generators must bear the maximum difference | 
of potential between the line and earth, it would be impossible to 
insulate armature and field windings to carry the very high | torque being about twice that at the most efficient speed. Also, 
pressures required, and, therefore, a radical departure, really a | 
reversion to older practice, is followed, and the whole frame of the 





| mover, 

| The slipping coupling already referred to protects the prime 
| mover from the generator in the event of a very sudden short 
circuit, and it appears to be a device of great utility. It should 
be remembered, however, that almost the whole of the existing 
series systems are driven by water power, which is by no means an 
ideal drive for a series generator. A series yenerator working at 
| constant current requires a constant-torque motor to drive it, and 
is most efficiently regulated by varying its speed ; the torque of a 
| water turbine increases as the speed is reduced, the maximum 


with constant head, to maintain maximum efficiency the water 
turbine should run at constant speed, although in the existing 














generator is insulated from earth, and the armature is coupled to 
the prime mover by an insulating coupling ; then, to secure safety 
to the attendants it is necessary also to insulate the whole engine- 
house floor, and to arrange that it is impossible to touch any part 
of the generators and make earth at the same time. These con- 
siderations involve difficulties which are overcome in the following 
manner :—Fig. 7 shows a section of the engine-house, with its 
insulating floor, consisting of a thick layer of asphalt concrete and 
a thin layer of pure asphalt. It is a siaple matter to insulate for 
any practicable working pressure. The machines are carried on 
insulators shown in the drawing, and an insulating coupling serves 
to couple the machine to the prime mover. Ordinary Zodal or 
Raffard couplings are commonly used, and, in some cases, two 
dises with pins carrying hard rubber blocks. 

With this method of insulation it is quite safe to handle the 
whole of the high-tension gear, to clean commutators and the 
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Fig. 8—GENERATOR CONTROLLER OF 60,000 VOLTS 





destroyed by electrolysis. As compared with the two-wire system, 
with the same total loss, one quarter of the line copper would be 
required, since the resistance of the earth is negligible. 

To fix ideas consider an actual case :— 

Assume that power to the extent of 10,000 kilowatts is to be 
transmitted over a distance of 100 miles, the current being 
200 ampéres and the pressure 50,000 volts, with two cables of 
0-31 square inch section weighing approximately 1,188,000 lb, 
the loss would be 10 per cent. Allowing for the same loss and 
using the ground for the return, the conductor could be reduced 
to 0-155 square inch section, the total weight of copper being 
297,000 lb. Using the earth as the neutral, thus enabling the 
pressure to be increased to 100,000 volts, the line current could be 
reduced to 100 amperes, and the line would consist of two con- 
ductors of 0°0775 square inch section weighing 297,0001b. 

This system would cost more than the two-wire earthed system ; 
on the other hand, it would be safer, since failure at one point 
would not lay off the whole supply. 





~ Institution of Electrical Engineers, 





like ; in fact, the attendants treat the machines just as if they 
worked at low pressure. 

The line switchboard contains one line ammeter, one voltmeter 
to show the total volts, and switches to cut out the line if required ; 
also, of course, for overhead work, lightning arresters are required. 
The total number of cables leaving the station is usually two, but 
four might be used, arranged two in parallel, if thought advisable. 
Of course, if the earth were used as the return, only one cable 
would be required. a 
The switch gear is of the simplest description ; each machine is 
controlled by a switch pillar, shown in Fig. 8, containing a four-point 
switch, a voltmeter, and an ammeter. 

It must be remembered that in nearly all the systems carried 
out by M. Thury the generators are driven by water turbines. In 
his later installations, in addition to the insulating coupling, a 
friction coupling is used which slips at an overload of, say, 20 per 
cent.; this saves damage to the generators due to very sudden 
short circuits. A further reference will be made to this matter. 





Generally speaking, there are two ways to design an electrical 
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Fig. 7—GENERATING PLANT—THURY SYSTEM 


series plants the regulation, for convenience, is carried out by 
varying the speed of the turbines. If, however, it were necessary 
to maintain maximum etficiency on varying loads, it is preferable 
to run the generators at constant speed and to regulats by varying 
the position of the brushes. 

The number of series generators driven by steam is very small, 
the size of the units is small, and, therefore, there is not much 
experience on which to go, but since the torque of the steam 
engine with constant cut-off is constant, and does not increase in 
the same way as that of a water turbine, it follows that the neces- 
sity of the slipping coupling is not nearly so great in the case of 
the steam engine as with the water turbine. Its advantage would 
be that, in the case of a very violent short-circuit sufficient to stop 
the generator armature, the fly-wheel effect of the moving parts of 
the steam engine would not get further than the slipping coupling. 
| For the motors, the only safety device consists of a short-circuit- 
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Fig. 9-MOTOR CONTROLLER FOR 60,000 VOLTS 


ing switch, which is closed by a solenoid.when the pressure 
across the brushes exceeds a predetermined value. This provides 
for cutting out the motor should it become overloaded, or for 
maintaining the continuity of the line should some accident happen 
to the motor windings. - 
The regulation of the line current may be brought about either 
by varying the speed of the prime mover, the position of the 
brushes being constant, or, where it is convenient to keep the 
speed of the generators constant, by varying the position of the 
brushes. In either case the same type of regulator is used. It 
consists of a solenoid, carrying the whole of the line current, which 
operates an armature in the usual way, as the line current makes 
small variations. The armature controls two pawls fised to a rock- 
ing arm, which is kept in continuous movement by means of a 
small motor. Normally, when the current is at its correct value, 
both of these pawls are held out of engagement with a wheel, but 
should the current vary, one or other is lowered so as to engage 
with the notches in this wheel and drive it either forward or back- 
ward, The wheel is coupled to a shaft which controls the 
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ernors on the turbines or prime movers, or the position of the 
brushes, according to whether the machines are run at variable or 
constant speed. In the case of a three-wire system two solenoids 
are used, connected at either side of the middle point of the 
gystem. ‘The motor, which gives about H.P., is coupled in series 
with the main line, a resistance being coupled in parallel, as the 
tor does not require the whole of the line current. In parallel 
with both the motor and resistance are two or three secondary 
cells, so that in the case of the failure of the line current the motor 
is stil] kept running. , : ) 

The same type of regulating gear is used for controlling the 
speed of the motors, but in this case, in place of the little motor, 
the rocking arm and pawls are driven off the main motor shaft, 
which also serves to drive a. swall centrifugal governor, which con- 
trols the position of the pawls in place of the solenoid referred to 
above. This device serves to rock the brushes by means of gearing. 
Should the speed rise, the governor operates in one direction so as 
to reduce the lead of the brushes ; similarly when the speed falls 
the other pawl comes into action, serving to increase the lead of 
the brushes and to maintain the speed, The action of this device 
js exceedingly rapid ; it is arranged to move the brushes through- 
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giving a delayed exhaust opening and closure, an increased 
exhaust area, and a great reduction in cylinder clearance. 
The fifth engine is a Cole four-cylinder balanced compound, 
in which the inside high-pressure cylinders are set ahead of 
the smoke-box, and drive the first axle, while the outside 
cylinders drive the middle axle. This has the Walschaerts’ 
valve gear. The high-pressure cylinders are 163in. by 26in., 
and low-pressure 27in. by 28in., with piston valves. The 
driving wheels are 5ft. 7in. diameter, and the tractive effort 
31,900lb. The weight is 120 tons, with 75 tons on the 
drivers. The sixth engine is a Baldwin four-cylinder balanced 
compound, with all cylinders driving on the: middle axle. There 
are bifurcated inside connecting-rods embracing the first axle, 
while the excentrics for the Stephenson valve gear are on the 
third axle. The cylinders are 17in. by 28in. and 28in. by 
28in., with piston valves; the driving wheels are the same 
as in the other engines, and the tractive effort 35,060 lb. The 
weight is 113 tons, with 73 tons on the drivers. 

Heavy goods locomotive with superheater.—The Atchison, 
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Year of Soe Pinger Particalays of Machine Units. Total 
Description of undertaking. starting current ct ae v Line Remarks. 
up. i circuit. 7 , - - Total pare 
No Volts. K.W. Revs. output. 
~ Ainps. | Miles. K.W. | Volts. 
Ste. Acquedotto de Ferrari-Galliers 1889 45 74-6 is 630 14,000 | Ring 
(Italie), Genes, 1889 : - / : 
Wasserwerke Zug (Su'sse) .. .. .. 1891 50 14-9 5 1,60) 8o 320 400 8,000 | Ring 
Papeteries de Biberist (Suisse) .. .. 1892 40 23-0 y 3,400 ; i; zi2 6,800 | — 
| 2,600 85 260 P : 
Communes du Val de Travers (Suisse) 1895 65 21-7 . 7300 93 450} 590 9,100 Ring 
te. d'Eclairage Electrique (Brescia— | : P : 3 | 1,500) ee oh 525 5 = 
Italie), 1895 1895 ” , 82-8 | { 2 3,000 / a 10,500 ms 
Ste. Romande d‘Electricité (Suisse). 1895 50 22-4 4 | 8,500 _ 700 14,000 | Ring 
Commune de la Chaux de Fonds et du 1896 150 32-3 7 1,800 288 300 1,890 12,600 | Ring 
Locle (Suisse) . 3 
Usines Electriques d’Eisenbourg(Hon- = 1896 65 40-4 6 1,500 112 260 585 9,000 | Ring 
grie), Ikervar Steinamanger : He F R 
La n= pa Espanola Reateria (Es- \ 1896 65 17-4 : on ie 865 18,280 
pagne ones kone “s . 
Ste Industrielle d’Electricité Rieti 1896 30 37-3 $ 3,000 } 360 12,000 
({talie) 
M. V. J. Duaand & Bitoum (Russie) .. 1899 50 12-4 2 1,300 — - 180 2,600 
Usines Electriques d’Eisenbourg (Hon- 1899 40 74-6 4 2,500 12 | 400 10,000 | Ring 
grie), Ikervar-Sopron is et 
Mines de Plomb Linares (Espagne) . 1900 60 37-3 3 8,500 288 820 630 | 10,500 | ants , 
| (Straight transmission 
| | | 84-8 miles. The line 
St. Mauricc-Langanne .. .. 0 .. 1902 150 69-6 6 2,250 378 300 | 4,000 27,000 is tapped twice before 
| | | reaching Lausanne 
| \te suppiy local loads. 
| ( Straight transmissi>n 
Moutiers-Lyon .. as Sa ae 75 223-7 4 | 7,200 582 300 | 4,300 | 57,690 | Se ee ee 


out the whole range in three seconds. Dashpots are used on these 
regulators to secure stability of action. 

Fig. 9 shows a drawing of the motor switch column. 

In the earlier systems the line current given by constant-speed 
generators and the speed of motors were controlled partly by 
varying the field and partly by rocking the brushes, the same 
regulator taking charge of both, but in all the later machines the 
whole of the regulation is done by rocking the brushes The 
machines run quite sparklessly in all positions of the brushes. 
This is brought about by so designing the machines that the fields 
due to the armature and the field windings are equal, so that in 
the non-working position of the brushes they neutralise one another. 
[| have seen many of M. Thury’s machines under all conditions of 
load ; they run with carbon brushes with beautifully clean com- 
mutators—-in fact, there are no commutator difficulties. 

The machines at Chaux de Fonds, particulars of which installa- 
tion are given in Table I., have been running for nearly eleven 
years with carbon brushes ; they run continuously for a month 
without touching the commutators. 


(To be continued.) 
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American Navy dockyards.—During 1906 a number of im- 
portant improvements have been made at the principal dock- 
yards of the United States Navy, and about £2,300,000 will 
be required for maintenance and improvements in 1907. 
Admiral Endicott, Chief of the Bureau of Yards and Decks, 
states in his annual report that additional dry docks are most 
urgently recommended. The navy is outgrowing the 


facilities existing and already authorised, and the need for | 


new docks that may be authorised this year will be keenly 
felt by the time they could be completed. Estimates are 
submitted for building a large dock at Boston, and two at 
Norfolk. The recommendation is also made that a docking 
station be established on the South Pacific coast. At present 
there are no facilities south of San Francisco. The report 
states that the” mobility of floating dry docks has been 


thoroughly established, and an estimate is submitted for an | 


additional dock of this type, capable of taking up an injured 
vessel drawing 37ft. of water, a draught which cannot now 
accommodated by any of the dry docks in the United States. 
Such a dock would be a very valuable addition to the naval 
establishment on the South Atlantic coast. The docking 
facilities at Norfolk, which are not ample for an emergency 
and are inaccessible to injured vessels of abnormally deep 
draught, would be relieved, and the service correspondingly 
benefited. Itis believed that this dock could be completed 
in less than two years from date of contract, and it would be 
capable of lifting a ship of 20,000 tons. For the improve- 
ment of the Navy yard at New York the estimate amounts to 
£107,600; this includes a new power plant, £28,000; a 
coppersmith shop and a storehouse for the steam engineering 
department, £40,000; ordnance storehouse, £29,200; ex- 
tensions of heating and electric systems, £12,000; enlarge- 
ment of brass foundry, £5000, &c. «ec. 

Service trials of locomotives.—There are numerous designs 
of locomotives of all the various types in use in the United 
States, and in placing an order for six heavy passenger 
engines, the Mexican National Railway included four dif- 
ferent designs for purposes of comparison. All the engines are 
of the six-coupled bogie and trailer type—4—6-2 —with double 
bogie tenders having cylindrical tanks for 7500 gallons of 
water and a bunker for 12 tons of coal. There are three 
simple engines, with slide valves and Stephenson valve 
motion ; these weigh 111 tons, with 70 tons on the drivers. 
They have cylinders 22in. by 28in., and driving wheels 
5ft. Zin. diameter, the tractive effort being 34,400 lb., at 85 per 
cent. boiler pressure. The heating surface is 3798 square feet, 
and the grate surface 514 sq are feet. Another simple engine 
of the same dimensions has the Alfree valves and valve gear, 


: | | ground 
ing at full pressure. 


Topeka, and Santa Fe Railway, U.S.A., has in service about 
150 goods engines of the 2-10-2 type, having ten coupled 
wheels and a two-wheeled bogie at each end. They are four- 
cylinder tandem compounds, having cylinders 19in. by 32in. 
and 32in. by 32in., and weighing 143 tons, with 117 tons on 
the driving wheels. The driving wheels are 4ft. 9in. dia- 
meter ; the boiler is 6ft. Gin. diameter, with 391 tubes 2}in. 
in diameter and 20ft. long, and carries 2251b pressure; the 
heating surface is 4796 square feet, of which 4586 square feet 
are represented by the tubes; and the grate area is 584 square 
feet. The tractive effort is 63,6121b. when working com- 
pound, or 73,177 lb. when working simple. For experiment, a 
similar engine was built, but with simple cylinders 24in. by 
32in. Later another was built, also simple, but with 
cylinders increased to 32in. by 32in., the boiler designed for 
140 1b. pressure, and a Baldwin superheater placed in the 
smoke-box. In this superheater the steam pipe to each valve 
chest is replaced by a triple nest of small tubes, giving 
266 square feet of superheating surface in each side of the 
smoke-box; the steam travels about 14ft. on its way from 
the main steam pipe to the valve chest. While the degree 
of superheat is only about 30 deg. to 40 deg. in service, the 
engine has developed an efficiency practically equal to that 
| of the four-cylinder compounds carrying 225 1b. pressure. _ It 
is also found to be entirely free from priming, even in dis- 
tricts where bad water is used; any moisture in the steam 
being effectively dried out during the passage through the 
superheater tubes. With regard to the low pressure, it may be 
noted that there is a tendency to design new locomotives for 
pressures of 160 1b. to 1801b., rather than the 2001b. to 2251b. 
| pressures which have become so general. 


Motor carriages.—In the United States motor carriages or 
automobiles are used very extensively, as in other countries, 
but mainly for individual use and pleasure purposes. A 
rather exceptional instance of their possibilities is afforded by 
a trip receatly made by a party of consulting engineers over 
the route of a proposed conduit line some 500 miles long, for 
a new water supply for the city of Los Angeles. There was, 
of course, no road, but simply a trail, which in places was very 
| rough. Snow and sleet hampered the progress at times, and 
| the wind blew so fiercely at one time as to affect the fires of a 
| Steam carriage, while in places the carriages had to be pushed 
over difficult places. The mishaps included a broken spring, 
the freezing up of a radiator, and the breaking down of the 
condensing apparatus of the steam carriage when crossing the 
Mojave desert, so that in this waterless region the consumption 
of water was alarming. Yet no serious delays occurred, and 
there was no accident that could not be repaired without 
extra parts until on the very last day of the trip. The journey 
lasted eleven days, and it is considered that it could not have 
been made in that time and under the weather conditions by 
any other mode of transportation. For rough work in 
business service, the best results are obtained with carriages 
of light or medium weight, short wheel base, ample cooling 
capacity, and moderate power. The heavy, high-powered 
and luxurious touring carriages are ill-adapted to such work 
or to service on rough roads, such as are met with in newly 
developed districts. Motor wagons and omnibuses are not 
yet extensively used, but the motor carriage is being adopted 
for business as well as for pleasure purposes. 


Railway electrification.—An important piece of work in 
the adoption of electric traction on main line steam railways 
in America is that of introducing electric traction on that 
part of the West Shore Railroad which lies between Syracuse 
and Utica, a distance of nearly 50 miles. The railway com- 
pany owns the tramways in both cities, and will now be able 
to operate a connecting interurban service. Through 
passenger trains will be diverted to the parallel line of the 
New York Centra] Railroad between these points, but local 
and through goods trains will be run on the same lines as 
the electric cars, there being from {two to four lines of rails. 
Tae third-rail direct-current system was adopted, and the 








electric trains will be run at speeds of 45 to 55 miles an 
hour. The fast trains will make the run—including the 
tramways—between the centres of the two cities in 1 hour 
20min., while the local, orstopping, trains will make it in 1 hour 
50 min. Power at 60,000 volts will be delivered to four sub- 
stations, each having two 300-kilowatt rotary converters 
and the necessary equipment for transforming 60,000-volt 
three-phase current into 600-volt continuous current. The 
transmission line has steel towers 40ft. to 60ft. high, and 
about 480ft. apart. The third rail is of double-head section, 
suspended from standards on the sleepers, the contact shoes 
riding on the under side of the rail; it is 4,%in. high, and 
2hin. wide, weighing 701b. per yard. 1t is covered on top and 
on each side, only the bottom face being exposed. There 
are thirty-eight sidings, twenty-one curves, and four rail- 
way level crossings ; the total length of track on single line 
is 109 miles. The carriages are 50ft. over all, or 40ft. over 
the body, seating 40 people in the main saloon and fourteen 
in the smoking compartment. Each has two bogies, 
29ft. 6in. between centres, and the Sprague multiple-unit 
control system is used. 


A handsome concrete bridge.—One of the largest and finest 
of the numerous large concrete bridges in the United States 
is that built to carry Connecticut-avenue over the valley of 
Rock Creek at Washington. It has seven arches of 150ft. 
span, with two end arches of 82ft. span, and the roadway is 
120ft. above the water. The width is 52ft , and includes a 
35ft. roadway and two Sft. footwalks. The structure is of 
monolithic concrete, and the roadway is carried by spandril 
arches. whose piers rest on the barrels of the main arches. 
For the 82ft. arches, however, there are the usual spandril 
walls, with earth filling. As all the arches are semicircular, 
no steel reinforcement is required, and the only steel used is 
in some bars placed in the tops of the spandril walls and in 
the roadway, or spandril, arches. The coping and balustrade 
are of granite, but cast concrete blocks are used for the 
facing of the arch rings, the corners of the piers, the moulded 
courses, and all quoins and trimming below the coping. 
The blocks are made of a 1-2-44 mixture, faced with a 
mixture of one cement to three screened crushed granite to a 
thickness of lin. on each exposed face. Holes were cored in 
them to give a hond with the monolithic concrete of the 
arch proper. The blocks were stripped when twenty-four 
hours old, and when forty days old the Lewis bolt holes were 
cut in them with pneumatic hammers ; at the same time the 
exposed faces were dressed, or bush-hammered, with similar 
tools. The arches were built in transverse sections, forming 
five voussoirs, with lead joints between them. They were 
all built simultaneously, in order to ensure balanced thrusts 
at the piers and symmetrical loads on the falseworks. 

The United States Navy.—Tenders are to be invited shortly 
by the United States Navy Department for the construction 
of two battleships and two torpedo-boat destroyers, and the 
battleships will be the largest and most powerful vessels ever 
built for the navy. The cost, exclusive of armour and arma- 
ment, is not to exceed £1,200,000. It is possible that one of 
these great vessels will be built at one of the navy dockyards. 
The ships are to be 518ft. long over all, 510ft. on the load 
water-line, 84ft. 10,in. beam moulded on the load water-line ; 
extreme beam, 85ft. 23in.; displacement on trial, 20,000 
tons ; total displacement, with everything on board, 22,075 
tons. The draught is to be 27ft. on trial, and 29ft. 5in. with 
the ship fully equipped and manned, and having everything 
on board. The main battery will include ten 12 in. breech- 
loading rifles of 45 calibres; these are placed in pairs in five 
electrically operated turrets'on the centre line of the hull. 
Two of the turrets wil be above the forecastle deck, the 
second one firing over the top of the first ; two will be aft on 
the main deck, on the same level ; the fifth will beamidships, 
firing over the two after turrets. Two torpedo tubes will be 
placed forward, below the water-line. In the secondary 
battery will be fourteen 5in. quick-firers, in two broadside 
batteries of seven guns each ; four 3-pounders, four 1-pounder 
semi-actomatic guns, two 3in. field pieces, and two machine 
guns. The destroyers are to cost not more than £160,000 
each, exclusive of armament, and alternative plans are being 
prepared for reciprocating engines and steam turbines for 
these vessels. Further tests are to be made with new designs 
of submarines, but n0 part of the £600,000 provided is to be 
spent on any boat that does not prove equal to the best boats 
now in use or under contract for the navy. 

The adhesion of concrete and steel.—In all reinforced or 
armoured concrete work an important element is the adhesion, 
or bond, between the steel and the concrete, so that they will 
act in homogeneity. There are great differences of opinion 
as to the degree of adhesion obtained in every-day work, and 
as to the necessity of the mechanical bond obtained by the 
use of bars which do not depend upon plain adhesion, but are 
twisted or otherwise ‘‘ de-formed,’’ so as to be anchored in 
the concrete independently of the surface adhesion. Among 
the tests which have been made to investigate this matter are 
those made at the engineering experimenting laboratory of 
the University of Illimois. Little difference was found 
in the bond resistance per square inch of surface of the steel 
bar whether the bar was embedded 6in. or 12in. in the con- 
crete, the average resistance due to adhesion being from 
350 1b. to 450 1b. per square inch of contact surface of plain 
round steel bars, The adhesion in a rich 1-2-4 mixture of 
concrete is 10 to 15 per cent. higher than in a 1-3-6 mixture. 
Flat bars gave a lower resistance than round bars. The 
value of the adhesion depends upon the smcotbness of the 
surface of the bar—plain round bar, the uniformity of its 
section and diameter, the adhesive strength of the concrete, 
and the shrinkage grip developed in setting. With co'd- 
rolled shafting, smooth and of uniform diameter, the value 
of the adhesion was only about 147 1b. per square inch of 
surface in contact with the concrete, while with the ordinary 
market steel bars—rough in surface, and varying irregularly 
in section and diameter—it amounted to about 4001b. With 
various de-formed bars anchored in the concrete throughout 
their length very much higher resistances are developed. 








Roya METEoROLOGICAL Socrety.—An ordinary meeting will 
be held in the rooms of the Society, 70, Victoria-street, West- 
minster, S.W., on Wednesday, May 15th, 1907, at 4.30 pm , when 
the following papers will be read :—{1) *‘‘the Standard Rain 
Gauge, with Notes on other Forms,” by Hugh Robert Mill, D.Se.; 
(2) “*On a Method and Apparatus for Measuring Fog Densities,” 
by J. W. Lovibond, F.R Met. Soc.; (3) ‘‘ Note on a Balloon 
Struck by Lightning, April 11th, 1907,” by Colunel J. E. Capper, 
R.E., C.8.; and (4) ‘‘ Account of a Remarkable Excavation made 
by Lightning in Peat-earth on August 2nd or 3rd, 1906,” by J. 
Nevin and A. S. Herschel, F.R.S. It has been decided by the 
Council to hold a dinner of the Meteorological Society, at the 
Trocadero Restaurant, Piccadilly, W., on Tuesday evening 
June 18th. 
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AN AMERICAN PETROL ROAD ROLLER. - 


In the accompanying illustration is shown one of the first 
petrol or gasoline engine road rollers built in the United 
States, It is a 12-ton machine, with a 25 horse-power hori- 
zontal gas engine driving a train of gearing arranged in the 
usual way. The engine and gearing are carried between two 
massive web frames, the centre of gravity being low, 
although the machine is set well above the ground. There | 
is a double-speed change gear, while the governor provides | 
for a regulation of the engine speed. The exhaust is muffled, | 
and is discharged below the machine. The maximum speed 
of travel is about four miles an hour. The driver has one 
lever to control the stopping, starting, and reversing, and 
a hand wheel operates the steering chains in the usual | 
way. The cylinder is cooled by oil circulation, the warm | 
oil being cooled in radiators before being returned to the | 
circulation system. The engine carries a fuel supply suffi- | 
cient for two days. The front roller is 3ft. 6in. diameter, and | 
carries about 4 tons ; the two rear wheels are 6ft. diameter. 

For advantages over the steam roller, it is claimed that 
the machinery is better supported in the heavy frames than 
when mounted on a steam boiler; there is no dirt or difficulty 
in the hauling of coal or water; there is no loss of fuel in 
banking and building fires; and there is no boiler to cause 
trouble by wear or corrosion due to the use of bad water, and 
to the racking strains to which it is subjected. The new 
petrol road rollers are being built by the Austin and Western 
Company. 








} 
| lieries, Limited, Barnsley Main Colliery, Limited, and other 


THE YORKSHIRE COKE TRADE. 


No branch of the Yorkshire coal trade has of late years | 
involved so large an outlay and has undergone such marked | 
development as the coke industry. The erection of patented | 
coke ovens, coal washers, aérial railways, and the putting | 
down of plants to secure sulphate of ammonia, tar, &c., | 
have been carried out on a large scale. In some instances 
the coke industry is scarcely of secondary importance to the | 
coal trade itself. The cost of sinking to the coal used to be | 
looked upon as the most material item of expenditure ; now, 
however, the equipment of a large colliery on modern lines | 
is a serious matter. One of the plants completed during the 
present year in the Barnsley district has involved an outlay 
of £70,000, and that a colliery where there are some fine 
ovens of the old beehive shape. During the last two years 
the Humboldt Engineering Company has erected two | 
batteries of thirty-six ovens each at the Barnsley Main and | 
the Manvers Main Collieries. 
near Sheffield, Mitchell Main Colliery, Limited, near Womb- 
well, and the New Morkton Collieries have at great cost put | 
doxn large plants on the Simon Carves principle. At 
the Wharncliffe Woodmoor Colliery, near Barnsley, one of 
the most modern plants in Yorkshire has recently been com- 
pleted. The new Silverwood Colliery Company, one of the 
ventures in the new South Yorkshire coalfield, is supplement- 
ing a battery of thirty-six patented ovens by the erection of 
forty-four vertical ovens, which are intended to be capable of 
raising the weekly output of coke to 2000 tons. The Barrow 
Colliery Company, near Barnsley, has also enlarged its pro- 
ductive plant, and has adopted an aérial railway for convey- | 
ing coal and slack to the ovens, instead of loading wagons at 
the washer and taking them to the ovens. The New Dalton 
Main Company is extending its plant to eighty ovens, and 


The Tinsley Park Colliery, | 


| works, 


| in which he is interested. 











the New Monkton Collieries, Limited, is extending its ovens | 


to eighty-eight, on the Simon Carves principle. The Otto 
Hilgenstick Coke Oven Company, Limited, has obtained an 
interest in a local colliery, and intends to put down a 
battery of its own ovens to demonstrate their efficiency. 


its patent in the county, claims to have over 19,000 of its 
ovens, with or without by-produce recovery, in use, in addi- 
tion to over 200 Coppée coal washers at work. The Koppers 
Patent Coke Oven Company, which claims to have over 
2200 ovens at work, has within the last twelve months erected 
a battery of ovens for Messrs. Newton, Chambers and Co., 
the owners of the well-known Thorncliffe Collieries and Iron- 
Other extensions are under consideration, so that in 
a few years the old heehive type ovens, which a quarter of a 
century ago supplied most of the coke, will to a great extent 
have disappeared. Solarge an output of district coke enables 
coalowners to turn to profitable account slack and smudge 
which a few years ago was not worth the trouble and ex- 
pense of sending out of the pit. The demand for this class 
of fuel is now very large, for not only do the leading coal- 
owners consume most of what they produce, but large con- 
sumers have to purchase as much as 2000 tons per weck to 


| supplement their own supplies. 
Present prices for best brands range from 6s. 6d. to 7s. per | 


ton at the pits. The large extension of patented coke ovens 


has caused a corresponding number of coal washers to be | 
Baum’s coal washers have been adopted by eight | 


erected. 
or nine of the leading firms of Yorkshire coke producers, in- 
cluding Denaby and Cadeby Main Collieries, Limited, Din- 


nington Main Coal Company, Limited, Dalton Main Col. | 


firms. Twoof the firms named have put down appliances to 
wash 2550 tons in ten working hours. The Humboldt Engi- 
neering Company has also during the last few years erected 
coal washers for the Denaby and Cadeby Company, Rother- 
vale Colliery, near Rotherham, Mitchell Main and New 
Monkton Collieries. Two of these washers are capable of 
dealing with 3300 tons per day of ten hours. It will thus 


be seen that the appliances in the southern portion of the | 


West Riding are capable of a large output, and this will be 
augmented in the near future. Thanks to the active state of 


| the iron trade business is just now remarkably good, and all 
| the coke which is made finds a ready sale at 15s. to 16s. per 


| ton. 
| of North Lincolnshire, to which district coke makers enjoy a 


The best customers, as a rule, are the iron smelters 


rate of 2s. 3d. per ton. A good tonnage is sent to Northamp- 
tonshire, despite the district, whilst one large local producer 
consigns the bulk of his output to furnaces in Leicestershire 
It is to be hoped that the iron 


| trade of the country will have a long and prosperous future; 


should a reverse take place, the outlook for the coke trade 
would be a serious thing for coalowners and coke producers 
in Yorkshire. 








TURBINE STEAMERS AT THE ANTIPODES. 


From the Leven shipyard of Wm. Denny and Brothers, | 
Dumbarton, there was launched on the 12th inst. the} 
turbine steamer Maori, which the Denny firm has built, | 
and will equip with turbine machinery for the Union Steam- | 
ship Company of New Zealand. The new steamer was | 
launched successfully about noon, Lady Ward, wife of the | 
Prime Minister of New Zealand, performing the naming 


The | 
Coppée Coke Oven Company, which is seeking to establish | 


| Company. 


ceremony. The Maorifis an enlarged vessel{of,the same 
type as the Loongana, which the Dumbarton firm produced 
for the same company about three years ago, and which, 
with a succeeding turbine vessel, the Maheno, has been 
doing excellent service and giving great satisfaction round 
the New Zealand coast, and between New Zealand and 
Tasmania. The Maori is 350ft. in length, 47ft. breadth 
moulded, and 26ft. depth moulded. Being primarily 
intended for the night mail service between Wellington and 
Lyttleton, almost the whole of the vessel is devoted to 
passenger accommodation. The propelling machinery con- 
sists of three sets of Parsons’ turbines, constructed, 
together with the boilers, by the associated engineering firm 
of Denny and Co,, Dumbarton. As the vessel is to run in 
connection with the railways, and is required at least to 
equal them in punctuality, the appliances for handling her 
are very powerful. They consist of a steam windlass and 
capstan on the forecastle, and a powerful warping winch 
at the stern, the latter being arranged to work the derricks 
which are provided for dealing with the mails and baggage. 
Large rudders are fitted at the bow and stern. 
Below the shade deck of the vessel, which extends from 
the stem almost to the stern, is the upper deck proper of the 
| vessel. The midship portion is devoted to first-class state 
rooms. The main deck is fitted for first class passengers, 
from the chain locker as far aft as the forward funnel, and 
| also along the port sideof the machinery space, the starboard 
side being devoted to the culinary department. The space 
abaft the turbine hatch is fitted up for second-class passengers. 
| Abaft the forward hatch on this deck is the first-class dining 
| saloon. The saloon is lighted by large sidelights, and also 
by a well, which is treated similarly to the saloon design, and 
fitted with a frieze in high relief, above which is the sky 
| light. Abaft the machinery is the second-class dining 
saloon, which is framed in mahogany and finished in white 
enamel, similar to the first-class saloon. The after-end of 
the lower deck is arranged for a temporary second-class 
extension, which can be fitted for fifty additional passengers 
in the busy season. 
Immediately the vessel was brought to rest in the water, 
' and before leaving the platform, Sir Joseph Ward addressed 
the gathering of spectators in the yard, and stated that the 
Denny firm had sent a great many vessels to New Zealand in 
| times gone by, many of them embodying the radical 
departures which had taken place in connection with ship 
building. The Rotomahana, completed in 1879, was the first 
ocean-going steamer to be built of mild steel. A succeeding 
vessel was the first steamer to be fully equipped with 
electricity for lighting purposes, while the Loongana, of 
about three years ago, was the first turbine steamer sent to 
| the Southern Seas. 

At a luncheon following the launch Mr. Jas, Denny, senior 
partner of the shipbuilding firm, in proposing success to the 
Maori, and the health of Lady Ward, said that the vessel 
| was the third turbine steamer they had built for the Union 
The first turbine steamer they had built for the 
company was the Loongana, which was running between the 
main Jand of Australia and Tasmania. After her came the 
Maheno, which ran 16 knots at sea; and now the third, the 
Maori. 











On May 8rd the Duke of Argyll laid the memorial 
stone of the new building in Elmbank-street, Glasgow, wh ch is 
to constitute the meeting place for members of the Institution of 
Engineers and Shipbuilders in Scotland. 
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SLIDING, SURFACING, AND SCREW-CUTTING 
LAT 


Tue illustrations on this page show a new 6in. sliding, 
surfacing, and screw-cutting lathe, designed and constructed 
by Mr. William H. Astbury, of Wheeler Gate, Nottingham, 
In this tool the maker has not attempted to incorporate 
any great novelties in details; practical design and propor- 
tions to stand heavy cutting have been the chief considera- 
tions. The bed is 6ft. in length, admitting 33in. between 
the centres. It is rectangular in section, of corsiderable 
depth in the centre, and the upper and lower webs have 
circular openings at intervals for the clips to pass through. 
The headstock shown in the engraving above is designed 
for general work. But for use with high-speed steels a 
special headstock is fitted, the design of which is shown in 
below. It has a more powerful cone drive and larger 
spindle bearings. A special feature of the headstock is the 
proportion of the length to the height. In both cases it 
has been made as great as possible to resist wear and the 
stress of heavy cutting. The cone has five speeds for a 
Zin. belt, the largest speed being Sin. diameter, and the 
smallest 34in. The back gears have a ratio of 9 tol. A 
reversing motion for cutting right and left-hand screws is 
fitted to the outer end of the headstock to yoke with the 
change wheels, which will cut all Whitworth standard pitches 
of screw threads, or the lathe can be made to cut metric 
pitches. The reversing plate is held in position by a spring 





“Toe Excineer" 


SPECIAL HEADSTOCK 


bolt. The drawing also shows the connections between 
the headstock and the feed shaft at the back of the bed. 
It will be noticed that the bottom feed cone and gear, 
instead of being keyed on the back shaft itself, as is the 
usual practice, are mounted on a short arm concentric with 
the shaft, an arrangement which, it is claimed, facilitates 
connecting up with the change wheels, an operation that is 
quickly effected with the handles shown, without the use of 
loose spanners. The loose headstock is made to set over for 
taper turning. 

_ The saddle has been designed with specially long bear- 
ings on the sliding surfaces of the bed. 

surfacing is self-acting. The compound swivel slide is 
graduated to set to angles for conical turning. The tool 
slide has been constructed to allow the cutting tool to be 
swivelled round to any angle without disturbing the adjust- 
ment to which it has been set in the post; the latter 
is clamped by a lever. A special tool post is provided for 
carrying four tools to interchange with the single tool post. 
This special tool poet is shown in the engraving. 


The self-acting feeds are operated in the usual manner. 


The belt feeds are 91, 64, and 46, and the gearing gives 32, 
24, 19, 16, 14, and 12 revolutions of spindle per inch traverse 
of the saddlé. Syphon lubricators are fitted to the head- 
stock spindle bearings. The lathe measures over all 78in. 
In height it is 45in., and in width 3lin. 
weight complete is 18 ewt. 

Attention should be paid to the manner in which the 
maker has mounted the gap bed. He has supported it in 
the place where the support is most needed, and has at the 
same time so designed the column that it also serves to hold 
all the tools and accessories belonging to the lathe. 


The feed for | 


The approximate | 


RAILWAYS AND RAILWAYMEN.* 


We have our critics here, and one does not object to that, pro- 
vided there is something like a sound foundation for criticism ; but 
there has been latterly a distinct tendency to endeavour to get 
more out of the British railways than it is possible for 
the British Railways to stand. One cannot be blind to 
what is going on around us at the present moment, and the 
time appears to Le coming, if it has not already come, when those 
who are connected with the railways, whatever position they may 
be in, will be obliged to stand shoulder to shoulder to resist positive 
injustices and unfair treatment. 

We have a feeling almost approaching hatred in some quarters 
against railways in this country, and I think you will agree with 
me that such a thing is absolutely unjustifiable. The English 
railway system is not a creature of the State; it has not gone to 
the State for financial assistance, as has been the case in all other 
countries, I believe without exception. The capital for building 
railways has not been furnished by alien gold. British sovereigns 
have built our railways and those sovereigns were not found, as is 
so often suggested by people who wish to create prejudice against 
us, out of the pockets of millionaires and the unduly rich. The 
railways have from their inception appealed to a large number of 

ople as being typical of the solidity and permanence of British 
institutions, ‘they had faith in their ultimate financial success. 
The people of the countryside through which the railways run put 
their money in them trusting alike in the common honesty of the 
men who controlled them and in the law of the land maintaining 
strict justice as between the railways and the public. There are 
about the same number of shareholders in the Great Central 
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Railway as there are employés, and more than half of the share- 

holders own not more than £500 worth of shares each. In some 

companies, I understand, as many as 80 and even 90 per cent. of 
| the shareholders hold £500 or less. These investments and others 
| of larger amounts represent the savings of the great middle class 

of the country, and much of it the savings of the lower middle 

class. These are the people who have mainly made the English 

railway system. I will read you a letter from one of these small 
| holders, which is a sample of many we receive, I am sorry to say, 
| each year :— 

‘* Having received the report for the half-year ending 31st Decem- 
ber, 1 beg to say that I am very much disappointed with the 
results. It is now ten years since I received any dividend, viz., 
1897. It occurs to me that you are paying the old shareholders 
| their full dividend out of the new shareholders’ money. There 
| ought te be a levy put on the old shareholders to enable myself 
| and others, who happen to stand in such a very unfortunate 
| position with you, to get a little remuneration for the money we 
| have lent you. I ama widow and over seventy years of age, and 

the money mentioned was my living. It is very cruel year after 
| year to get nothing.” 
Is not this lady’s interest and the interest of thousands like her 
worthy of every consideration! Is she not entitled to be put on a 
par with those who invest in other industries whose representatives 
| try to get more than is fair out of the railways? There are 
| upwards of 100 millions of money invested in railways in this 
| country to-day which do not yield a dividend to the shareholders ; 
which means, in effect, that these shareholders have unwittingly 
made a present to the nation of 100 millions in value of railway 

property. Some people appear to think that shareholders are 





| * Extract from a speech delivered at a meeting of the Great Central 
Railway Southern Division Debating Society at Nottingham, on the 
26th March, 1907, by Mr. Sam Fay, general manager of the Great Central 
| Company, 








worthy of no consideration whatever, that the people who found 
the money should be content to do so for the benefit solely of 
traders and the public generally. I do not suggest the traders as 
a whole think this ; the great majority of them are quite fair, and 
desire to see the railways in receipt of a reasonable profit on their 
business, 

It has been stated that the rates charged by English railways 
are too high ; that they are out of proportion to those charged in 
other countries, This I deny when vomparison is made like with 
tike—service with service—cost with cost. The question has been 
raised often before, and not long since, after an exhaustive inquiry 
Parliament dealt with it. Subsequently an Act was passed, the 
effect of which was practically to prohibit the increase of rates 
over those previously charged. But if the rates are too high, how 
is it that railway property, as compared with that of other indus- 
tries, is of so little pretit to those who invest their money in it. 
The average return upon railway investments, taking the whole of 
the railways of the country, is only a little over 3 per cent. If we 
were traders we should naturally desire to pay as little as possible 
for our goods, but I think we should, at the same time, recognise 
that the labourer is worthy of his hire, and that a non-remunera- 
tive railway would not be for long an advantage to trade. 

Of course, one can understa:d that the merchant wants the 
cheapest transport ; indeed it is a necessity not only to traders, but 
in the interest of the railways also that rates should be low ; there 
is a limit in that direction, however, asin all other propositions. 
If agitation will secure a reduction at the expense of other people, 
some traders may be expected to agitate, and unless great injustice 
is to be done, not only to railway shareholders but to everyone 
connected with railway interests, there must be shown a greater 
sense of fairness than has been obvious in some directions of late. 

The present Government are, I am convinced, most anxious to 
do what is fair and right, and their very anxiety to be just 
probably makes them more open to misrepresentation. 

It is a question of the cost of the article with railway rates as it 
is with most other things. Those who find the article are entitled 
to a fair profit, not only for themselves, but in the interests of all 
those whom they employ, and this brings me to the particular 
point to which I wish to draw your attention. 

To hear the loose talk in some directions, one would think that 
the large number of railway employés—some 600,000 men, or one 
out of every 33 of the male population of these islands—have 
no interest whatever in the prosperity or otherwise of the com- 
panies by whom they are employed. You might just as well try 
to divorce the head of the family from the children as divorce the 
shareholders and directors from the employés. Their interests are 
indissolubly bound up one with the other. If the head of the 
family prospers, then the children are better fed and better off ; 
if the reverse, then clearly, as it is impossible to get something out 
of nothing, the children must be in a worse position, and so it is 
—_ the railway shareholder and all those who live by and through 
railways. 

We hear it urged that the shareholders are all rich and the 
directors and managers callous and indifferent to the well-being of 
the staff, that all they are striving for are dividends and nothing 
but dividends. The people who say this know it to be untrue, 
and when they say it they lie in their teeth and grin in their 
sleeve. The people at the head of the railways are not unmindful 
of the employés, but they cannot do more than theycan do. They 
are in the position of trustees, but they are as regardful of the 
railwayman as of the shareholder. Indifference may possibly be 
suggested against many institutions in this country, even parlia- 
mentary institutions. ‘Take the case of old age pensions. Poli- 
ticians have been talking about old age pensions for as many years 
as it took the Great Central directors minutes to decide upon the 
old age pension scheme for the rank and file of the staff. Purlia- 
ment has not yet attempted to give even the lowest of our scales, 
nor are they likely to give it. ey may be expected to go on 
talking about it for along time to come. Railway employment 
may not be all that we should like it to be, but it has many ad- 
vantages as well as disadvantages, which vary, as they must vary, 
with the prosperity or, otherwise of the railway itself. I have been 
connected with three different lines of varying degrees of success, on 
one of which the stock has stood above all other railway companies at 
the top of the market for a good many years. I wasconnected for 
seven years with another company, which, when I went to it, was 
in the hands of a Receiver in Chancery. On the first pay day I 
had to wait for the cash to come in from the stations before the 
staff could be paid. “We had no money except what we earned, 
and the balance at the bank when I went there was nil. Aftera 
time that railway pulled round. With the improvement of the 
line the position of the staff improved a'so. I have, therefore, had 
a pretty good opportunity on three railways of seeing whether or 
not the staff and their welfare is, or is not, bound up in the pros- 
perity or otherwise of the company they serve. 

Take a case neawer home. We have lately taken over the 
L.D. and E.C. Company. After the Act was passed we agreed to 
the pay of the men on that line being increased to bring it nearer 
our standard, Is not this evidence that the better off the com- 
pany is the better it is for the staff! It must be so; there is no 
way out of it, and no argument, however forcible, will get rid of 
the fact that you can not sever the interest and well-being of one 
from the interest and well-being of the other. 

To revert to the question of reduced rates and of putting further 
burdens or obligations upon the railway companies. I should like 
to mention a circumstance which happened in one of the States of 
America some twenty-five years ago. A State Legislature passed a 
law to the effect that all railway rates within the State were to be 
reduced to the level of the lowest rates that could befound. What 
was the result? Nota single railway within the State could pay a 
dividend ; only four of them could pay interest on borrowed money ; 
all extensions and improvements were stopped, because no more 
money could be found ; the railways themselves, the train service, 
and facilities deteriorated ; the screw had to be put on the staff 
and everybody else, and the business of the State was sharply 
arrested. Within two and a-half years the very people who passed 
— brought in a Bill to repeal it, and it was repealed accord- 
ingly. 

One can easily imagine the position of the railwayman during 
that experimental period, and it is an object lesson that the people 
of the United States are not likely to forget, much as they com- 
plain of American railway shortcomings, and probably complain 
with a good deal of cause. 

Some people, no doubt, attack the railway, some politicians and 
others, because they think that ay ee thing to dois to have 
the railways owned by the State. at may or may not be a good 
thing for the community as a whols. It may or may not be an 
advantage to have the railways administered by a coterie of 
bureaucrats sitting at Whitehall. It certainly would be an 
extremely hazardous experiment for the British Government to 
attempt to run the railways of the United K-ngdom ona 3 per 
cent. basis. But what about the position of the 600,000 railway 
men? Would they be content with their lot! Some politicians 
will tell you they would, but let us judge by a survey of Govern- 
ment service to-day. Are the Post-office employés bubbling over 
with joy and contentment as servants of the State? Are the 
telegraphists satisfied that they are better off under Government 
than in the service of the electrical telegraph companies when those 
companies were running the telegraphs ! es Government hesi- 
tate to discharge their employés at the various dockyards, or at 
Enfield and elsewhere when they desire to economise? Iam quite 
certain of this, that if ever we have State ownership of railways in 
this country, and the employés make a fuss and become objection- 
able in any way, then they will soon be told that ‘‘ minorities 
must suffer,” and they will share the fate of their brother railway 
men in Australia and be quickly and properly disfranchised. But 
if it be for the good of the State, to the advantage of trade and 
commerce, and for the benefit of the people as a whole, then for 
goodness sake let us have it quickly, let us have it now. Do not 
wait until railways are made less remunerative. Do not let the 
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railway man first be baffeted and broken for years between 
the hammer of political expediency and the anvil of an impover- 
ished railway exchequer. 

it may be that many of you think all that is necessary to be 
done in order to be better off is to agitate and press the companies 
for better wages: and better salaries, that you have no duty to 
yourselves beyond that, that it does not matter whether the com- 
panies’ income is reduced for the benefit of other industries who 
are already more prosperous or not. That you have only to get 
all you can and ieave the consideration of the companies’ welfare 
to other people. Would the employee of other industries take 
that view, or do they take that view! Let us look at the cotton 
industry and the coal industry. If unfair legislation or drastic 
legislation were passed, or attempted to be passed, affecting the 
cotton industry as a whole, or the coal industry as a whole, do you 
suppose that the employés would be voting in favour of the men 
or politicians who advocated it? 

There is not likely to be any attempt made to put burdens on 
the cotton or the coal industry, fur the simple reason that it is well 
known the employés recognise their interest in the prosperity of 
these industries, and would strongly resent it ; but the railway in- 
dustry is as big an industry as these ; in fact, it is an industry 
upon which all other industries are dependent, and it ought not to 
be bebindhand in enforcing upon the consideration of the powers 
that be that their interests are interests which require just and 
fair treatment equally with any other industry in this country. 

Just a word more. Abraham Lincoln said: ‘* You may fool all 
the people some of the time ; you may fool some of the people all 
the time ; but you cannot fool all the people all the time,” and I 
am convinced that nobody is going to fool all the railwaymen all 
the time. 

It may be sooner, it may be later, but the railwaymen of this 
country will not be content to leave people who are supposed to 
represent them to abuse the railway directors and shareholders and 
others because they are told that that is the only way by which 
their conditions of life and their surroundings can be improved. 

They will, sooner or later, make their voice felt as they should 
make 1t felt when unfairness and injustice are foreshadowed. 

I bave gone perhaps a little out of the way in making these 
observations, but I think it well that those of us who have been 
‘‘ through the mill,” who have looked up at the railway industry 
from the bottom and down upon it from the top, and who have 
done our best with the resources at our command to improve the 
railway service, should, when we see rocks ahead, speak pretty 
plainly to our fellow-workers. Gentlemen, the time is coming when 
you wiil have to say: ‘* Hands off the means by which we live,” 
and you will have to say it with emphasis. 








THE ENCOURAGEMENT OF NATIONAL 
INDUSTRY IN ITALY. 


A CIRCULAR received from the Italian Ministry of Agricul- 
ture, Industry, and Commerce contains some interesting 
particulars as to the efforts being made by the local author- 
ties and other bodies to induce the foundation of new 
manufacturing establishments and other industrial under- 
tukings in depressed parts of the kingdom. ‘These so-called 
‘* Encouragements ”’ take the form of free grants for sites for 
factory buildings, freedom from local dues on fuel, and 
premiums in money, annually payable by instalment. 
Among those already granted are the following :— 

In Northern Italy: In the province of Allessandria, the 
commune of Asti have granted, in addition to a free site and 
railway siding, a premium of 100,000 lire (£4000) to Assantio 
and Co. for a new factory adjoining the railway station, and 
another of 300,000 lire (£12,000) to Westermann, of Zurich, 
for an electro thermal works, driven by water power. 

The commune of Asti has, besides special facilities, an- 
nounced a subsidy of 50,000 lire (£2000), payable by instal- 
ments, for a glass works in that city. 

In the province of Turin, the commune of Caluso has, 
since 1884, contributed considerable sums to the Buchi 
cotton spinning mill, employing 600 hands, besides smaller 
amounts to the mechanical and metallurgical works near the 
railway station. 

The commune of Carmagnola has allotted a sum of 7000 
lire per annum for fifteen years to any new industrial enter- 
prise employing not less than 200 hands. 

Province of Novara; The Savings bank of Vercelli sub- 
sidises a knitting factory, and the commune of Gattinara has 
promised a grant of 4000 lire to the Pazzi Ceramic Works when 
sufficiently developed to employ 100 hands. The same body 
has paid the first of eight annual instalments of 2000 lire to 
the Visconti Spinning Mill, employing 228 operatives. 

In the province of Genoa, the commune of Finalmarina 
makes a free grant of 170,000 lire, in addition to exemption 
from local dues on the materials employed, to a new works 
for the construction of railway wagons now in process of 
construction, 

The commune of Cairo Montenotte has contributed half 
the cost of the site of the Lorenzo Barge Metallurgical 
Works, covering an area of 30,000 square metres. 

The commune of Cogoleto has, since 1886, granted exemp- 
tion from local dues on coal and raw materials used in manu- 
factures in the district, and is now engaged in developing a 
considerable hydraulic power from the Amestra torrent. 

Other hydraulic power projects are in process of elabora- 
tion by communal authorities in the basin of Rian di Luca. 

In the province of Milan, the commune of Lodi has 
decided to contribute 5000 lire for ten years, in addition to 
the cost of telephone communications, to the Trombini and 
Castellani cotton mills; and the People’s Bank of the same 
place has contributed to the cost of the site of the works of 
the National Flax and Hemp Working Company. 

In the province of Pavia, the commune of that city has, 
in addition to giving a free site and contributing to accessory 
costs, granted 100,000 lire to Pacchetti and Uo. for a new 
anima! hair working establishment in process of construction, 
conditionally on the works being opened with 700 hands, to 
be gradually increased to 1400. Another subscription of 
60,000 lire is to an artificial silk works now in process of 
erection on a very large scale; and the site of a wood pulp 
factory has been granted at cost price. 

The savings bank of Vogehera contributes 50,000 lire 
towards the rebuilding of the Bertollo cotton mill. 

In the province of Mantua, the corporation of that city 
have given 9000 lire from the D’Arco fund to Messrs. Luigi, 
Cohen and Pugliesi for an important fur-dressing works lately 
established. 

In Central Italy, a premium of 100,000 lire offered by the 
Savings Bank of Piacenza, together with 40,000 lire for the 
purchase of a site, have been granted to Cav. Eraldo 
Krumm, of Vergiale, for a cotton spinning and weaving 
mill, to employ 400 hands, 

_In Reggio Mmilja, the savings bank fund granted 100,000 
lire in 1900 to O. Marchetti for a silk mill, employing 360 
hands, mostly females; and 50,000 lire to the mechanical 
enginé<ring works of Romano, Righi and Co., with a working 
force of 800. These grants have been made under special 
conditions as to wages, hours of work, and sanitary arrange- 
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ments, with the further obligation of employing only local 
labour, with the exception of 15 per cent. for foremen and 
managers. The commune has also granted exemption from 
or repayment of dues upon materials employed in the works 

In the province of Bologna, the commune of Imola has 
granted 100,000 lire from the Alberghetti bequest for the 
estublishment of a glass works in that city. 

In the province of Forli, a premium of 50,000 lire has been 
granted to a new chemical works about to be established. 

In the province of Florence, the commune of Fucecchio 
has granted a free site for a new factory to the General 
Match Company of Florence, to be erected in the present 
year, 1907, and not to employ less than 200 hands. 

In the same way, facilities have been granted for a new 
machine works at Pistoja. 

In the province of Arezzo, the Chamber of Commerce of 
that city has founded a premium of 50,000 lire for a new 
works to employ at least 100 hands. This has been granted 
to the Railway Plant Construction Works of Florence, which 
have undertaken to build an establishment employing 500 
operatives at least. 

In the Italian Islands, a premium has deen granted to 
Temistocle Pergola for the establishment of a picric powder 
explosive works at Domus Novar, in Sardinia. 

A second part of the circular gives the list of similar pre- 
miums promised by the local authorities in various parts of 
Italy. These mostly take the form of grants to new industrial 
works employing a specified minimum number of hands, 
without restriction to any particular branch whose nature is 
sufficiently indicated in the preceding paragraphs. 








PATENT LAW AMENDMENT. 


In a recent issue of the Jron Age—a paper which 
represents the feelings of the iron trade of America with 
correctness—we find the following editorial comment on 
the proposed reform in our patent laws. The Iron Age, 
it will be seen, commends the principle of enforced 
working, and thinks it not impossible that similar provi- 
sions may some day be made in the patent laws of the 
United States :— 

As we understand the intent of the proposed changes in the 
British laws, they are not intended to strike specially at American 
industries, but are designed to act as a protection against certain 
European nations, notably Germany, whose manufacturers have 
been invading the British markets with goods, especially chemical 
compounds, which home manufacturers cannot make because of 
the existence of patents. But, nevertheless, American inventions, 
patented in the United Kingdom, but not made within that terri- 
tory, are imported into the country, pereees to the detriment of 
British industries, and certainly to the profit of American manu- 
facturers. The effect of the proposed law, if it receives the sanc- 
tion of Parliament, may be the establishment of more British 
branches of American industries, and the sale of patent rights for 
the United Kingdom, already a common practice, will be extended. 
Similar provisions in due time may be embodied in the patent laws 
of the United States, in order that foreign inventions shall either 
be worked here vy their owners or opened to use iu American 
industries. It is, however, not at all certain that the Act before 
Parliament will become a law at this time. Similar attempts have 
been made in recent years without success. Bunt it is understood 
that public sentiment has been aroused by results of the existing 
law de.rimental to British industrial interests, and, as THE ENGI- 
NEER suggests, popular sentiment is turning to the standpoint that 
patent laws should act for the benefit of the public through a 
country’s own industries, instead of being primarily for the advan- 
tage ot the foreign inventor. 








THE Council for the Defence of the Russian Empire 
has adopted the programme of naval construction presented to it 
by the Ministry of Marine. The projected warships are to be built 
exclusively in Russia, and as it is claimed that the necessary 
money has been found, the work of building Russia's new navy 
will be begun this year. 

THE ASSOCIATION OF WATER ENGINEERS.—The twelfth annual 
general meeting of the Association will be held at Windsor, on 
Thursday, Friday, and Saturday, the 6th, 7th, and 8th of June, 
under the presidency of Mr. Christopher Sainty, M.I. Mech. E., 
Water Engineer to the Corporation, At the opening of the 
proceedings on Thursday, his Worship the Mayor of Windsor, 
Alderman James Brown, J.P., will welcome the members in the 
Guildhall, which he has kindly placed at the disposal of the 
Association for the purposes of the meeting. The following papers 
have been promised for reading and discussion, viz.:—(1) ‘* The 
Detection of Pollution in Underground Waters, and Methods of 
Tracing the Source thereof,” by J. C. Thresh, D.Sc., M.D., County 
Medical Officer, Essex County Ccuneil. (2) ‘* High-pressure 
Centrifugal Pumps,” by Robert C. J. Dicken, M.I. Mech. E. (3) 
‘*New Waterworks at Milton-next-Sittingbourne,” by William 
Gore and Martin Deacon, Assoc. MM. Inst. C.E., and (4) ‘‘ The 
Scunthorpe Waterworks,” by Alexander M. Cobban, Water 
Engineer. A description of the Windsor Corporation Waterworks, 
by the President-elect, will be circulated at the meeting, and a 
description of the Staines reservoirs, by Mr. R. E. Middleton, 
M. Inst. C.E., will be supplied to those taking part in the visit to 
the reservoirs on Thursday afternoon, June 6th. These will be 
inspected under the personal guidance of Mr. W. B. Bryan, 
M. Inst. U.E., Chief Eagineer to the Metropolitan Water Board, 
and of Mr. R. E. Middleton, engineer for the works. On Friday 
afternoon, June 7th, a visit will be paid to Windsor Castle, Eton 
College, and the Corporation Waterworks, Tangier Island. On the 
Saturday afternoon arrangements will be made for a drive to the 
Royal Gardens at Frogmore. The twelfth annual dinner of the 
Association will be held at the Guildhall on the Thursday evening 
at7 p.m. Ona the Friday evening a concert will be given in the 
Victoria Hall of the White Hart Hotel. Arrangements will be 
made to accommodate the party at the White Hart Hotel, but 
members are requested to secure their own rooms, as hotel coupons 
will not be issued on this occasion. Special saloons will be attached 
to the train leaving Paddington for Windsor at 6 p.m., on 
Wednesday, June 5th, and that leaving Windsor for Paddington 
In order that the 
necessary arrangements may be made for the comfort of those 
attending the meeting, we are asked to state that it is essential 
that applications for tickets should be made to the Secretary not 
later than the 25th of May. Weare also informed that arrange- 
ments have now been made for a visit of the Association to Paris, 
immediately after the meeting at Windsor. Members will leave 
Victoria (London, Brighton, and South Coast Railway) for 
Newhaven and Dieppe, at 10 a.m., on Sanday, June 9th, and will 
arrive in Paris at 6.41. On Monday, June 10th, the Suresnes 
pumping station of the Compagnie des Eaux de la Banlieue de 
Paris, and the reservoirs and Puech sand filters on Mont Valerien 
will be inspected. In the evening at 8.30 there will be a reception 
by the President and Council of the Société des Ingénieurs Civils 
at the Society’s headquarters in the Rue Blanche, followed by a 
conversazione. On Tuesday, June 11th, there will be visits to 
sewers and pipe subways, and to the filtering and pumping stations 
of the Compagnie Générale des Eaux. Further visits of interest 
have been arranged for the three following days, of which full 
particulars may be obtained from the secretary. 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Continuance of the Pig Iron Revival. 


The revival in pig iron is becoming more pronounced 
The market is supported by the excellent reports from the North 
of England and from America and rmapy, combined with an 
increased demand for ordinary trade purposes. Producers occupy 
a stro! ition, having no stocks and being well off for work, 
Staffordshire cinder forge pig iron is quoted 57s. 6d ; and part. 
mine, 61s. to 63s. There is a moderate demand for best all-ming 
at 87s. 6d, to 92s. 6d., whilst cold blast moves more freely than 
recently at 115s. “ Midland furnaces are very busy, producers being 
able to obtain 593, to Gls. for Northamptons and 60s. to 62s. 6d. 
for Derbyshires. Some brands are withdrawn altogether. ( nder 
some of the existing contracts deliveries are in arrear. Foundry 
sorts are in improved request. The quantities in middlemen's 
hands are small. Consumers have been in several instances trying 
to'arrange for renewed supplies before the Whitsuntide holidays, 


Manufactured Iron Stronger. 

Makers of manufactured iron are quoting higher prices in 
consequence of the rise in pig iron. (Gas strip has been advanced 
by 5s., the new quotation being £7 15s. to £7 17s. 6d. Marked 
bars are £9, with a good demand, and unmarked are still quoted 
£7 to £7 10s., with an improved inquiry. The early requirements 
for bars of good and medium quality are expected to be consider- 
able for engineering purposes as soon as the holidays are over, 
since engineering contracts in various branches are due to be 
placed. Gulvanised corrugated sheets are quoted £13 15s., with 
a very satisfactory foreign and colonial demand. Small rounds 
are £7 12s. 6d., and wide strip is £7 15s, There is a fair call for 
superior stamping sheets at £11 10s. Good quality bars for rail- 
way requirements are in request. 


Activity in Steel. 

The steel works are all busy, and are likely to continue so 
for some time to come. Engineering sections are in stronger 
demand at £7 5s. to £7 10s. for angles, and £8 to £8 5s. for 
mild bars ; whilst boiler plates are quoted £9 2s. 6d. to £9 5s., and 
girder plates £8 to £8 5s. Semi-finished steel is in improved 
demand, Bessemer billets being quoted £6 5s, to £6 7s. éd., and 
Siemens £6 7s. 6d. to £6 10s. 


Rolling Stock Requirements. 

A furtherimpetus has been given to the railway carriage anc 
wagon industry of the Midlands by the reported receipt of exten- 
sive contracts for rolling stock for Indian railways. These orders 
in the aggregate are believed to total up to 1600 wagons, repre- 
senting, with accessories, upwards of £200,000. Permanent way 
requirements and the structural work are also notified. 


Electric Extensions at’ Wolverhampton. 
The Wolverhampton Town Council on Monday adopted a 
h for extending their existing electricity supply facilities at 
an outlay of £45,000, of which £10,000 is in hand, and the 
remainder will be obtained on loan. This is in addition to the 
£16,000 recently sanctioned. The extension will provide sufficient 
room for the reception of four boilers and four generating sets, of 
a total capacity of 4000 kilowatts, but it is only proposed at present 
to lay down two boilersand two generating sets, the capacity of which 
will be 2000 kilowatts. Of this amount of power 1000 kilowatts will 
be immediately rejuired for one works, and practically the whole of 
the remainder will be taken by anticipated new customers very 
shortly after the new plant,is ready for work. It is pro- 
to erect in the boiler-house two very large water- 
tube boilers, each having an evaporative capacity of 20,000 lb. 
of water per hour, each boiler being thus four times the 
capacity of one of the existing Lancashire boilers. Each boiler 
will be fitted with a mechanical stoker of the chain grate 
type, and with superheater. Economisers will be interposed in the 
main flue, and a steel chimney will;be provided 175ft, in height. 
The engine-bouse equipment will consist of two generating sets, 
each being of 1000 kilowatts capacity, and each capable of work- 
ing up to 1500 kilowatts in case of emergency. Each generating 
set will consist of a steam turbine direct-coupled to a high-speed 
three-phase alternating-current generator, and will be equipped 
with independent condensing plant. Electricity will be gene- 
rated by these sets at a pressure of 6000 volts, and will be 
transmitted at that pressure,to the‘various works, where pro- 
vision will be made for it to be transformed to suit consumers’ 
requirements, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, May 15th. 
Pig Iron still Booming. 

THE attendance on the Iron ‘Change on Tuesday was 
about an average one, but the actual position of pig iron was difti- 
cult to gauge. The prevalent opinion is that makers are disposing 
of all available iron for shipment at the high prices ruling, and 
this is supported to some extent by the fact that deliveries are 
exceedingly difficult to obtain. So far as can be ascertained, large 
consumers are fairly well covered, and can afford to ‘look on” 
with equanimity ; but, on the other hand, there are so many who 
have to buy iron on ordinary terms, and their case is hard indeed. 
Generally speaking, prices of all brands were 2s. 6d. per ton 
higher as compared with last week. Lincolnshire was officially 
advanced 2s. 6d. to 3s., according to sort, but this had n anti- 
cipated here for a fortnight or three weeks Derbyshire, 
Staffordshire, and Middlesbrough all followed suit. In Scotch 
Eglinton showed the strongest movement, but we cannot hear of 
any large quantity consumed in this district. Lancashire stil! 
keeps off the market, and only surplus lots are occasionally 
offered. Forge iron continues to advance. Meantime the export 
demand continues, and there seems every prospect that there will 
be no diminution for some time to come. 


Finished Iron. 

While makers are well supplied with orders there is no 
prospect of any downward change. We do not hear of any move- 
ment to promote an advance, although this was mooted a fortnight 
or so ago, owing to the advanced rates of coal locally. 


Sieei. 

There was an upward tendency on Tuesday in steel and 
steel products, but there did not appear any inclination to follow 
the northern advance. Still, sellers are not anxious and are not 
pushing sales at present. 


Copper. 
Manufactured was unchanged, notwithstanding the decline 
in the raw metal. It is said, however, that both sheets and tubes 
will stand another reduction, 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 67s. to 67s. 6d.; 
Staffordshire, 67s. 6d.; Derbyshire, 68s. to 68s. 6d.; Middles- 
brough, open brands, 71s. Tod. Scotch: Gartsherrie, 79s. to 
79s. 64.; Glengarnock, :77s. 6d. to 78s. 9d.; Eglinton, 76s. to 
763.34 ; Dalmellington, 75s, 6d. to 75s. 9d., delivered Manchester. 
West Coast hematite, 82s, f,o.t.; East Coast ditto, 82s, 6d. f.o.t, 
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geoteh, delivered Heysham: Gartsherrie, 76s. 9d. to 77s, 3d.; | in Sheffield :—Lincolnshire, No. 3 foundry, 64s. 6d. per ton; No, 4 | has been 39,421 tons. Thus for the whole month the stock will be 
Glengarnock, 75s. 3d. to 76s. 6d.; Eglinton, 73s. 94. to 74s.; Dal- | foundry, 62s. 6d. per ton; No. 4 forge, 61s. 6d. per ton; No. 5 | depleted to an extent far greater than anything that has ever pre- 
nellington, 78s, 3d. to 73s. 6d. Delivered Preston: Gartsherrie, | forge, mottled, white, and basic, 65s. 61. per ton. These are the | viously been reported. The largest month’s decrease was that of 
78s to 78s. 6d.; Glengarnock, 76s. 6d. to 77s. 9d.; Eglinton, 75s. | highest rates reached for the last two years. A further advance of | April this*year, and it reached close upon 57,000 tons. The total 
to 75s. 3d.; Delmellington, 74s. 6d. to 74s, 9d, Finished iron: | 1s. psr ton is also announced in Derbyshire irons. bringing No. 3 | stock of Cleveland iron held by Connal’s on 15th inst. was 361,404 
Bars, £7 153.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9 Steel: | foundry to 633. per ton, and No. 4 forge to 60s. per ton. | tons; fourteen months ago it was double that. _ The stock held 
Bars, £8; hoops, £8 2s. 6d.; boiler plates, official, £9 2s. 6d.; | Hematites are again quoted higher, West Coast at 903. to 92s. per | consisted of 348,357 tons of No. 3 Cleveland pig iron, 12,897 tons 
lates for tank, girder, and bridge work, £7 15s. to £7 17s. 6d.; | ton, and East Coast at 86s. to 88+. per ton, both delivered in | of iron deliverable as standard, and 150 tons of iron not so deliver- 
Fnglish billets, £6 10s, to £6 15s.; foreign ditto, £6 2s. 6d. to | Sheffield and Rotherham, and Kast Coast subject to 24 per cent. | able. There is such great pressure for delivery of warrants that 
£6 5s.; sheets, £8 17s. 6d. Copper: Sheets, in quantity, £120} There is no change in bars and she »ts, bars standing at £7 15s. to Connal’s have to send some for shipment at other wharves, and also 
r ton; small lots, 14d. per lb.; tough ingot copper, £113 10s.; | £8 5s per ton, and sheets at £9 10s. to £10 per ton. The heavy | at the docks. Makers are altogether denuded of stock, and 


pest selected, £114 per ton ; seamless copper tubes, 13}d. to 14d.; 
seamless brass tubes, 10d. to 1ld.; condenser, 11fd.; brass wire, 
10d.; rolled brass, 9gd.; brass turning rods, 10d.; yellow metal, 
4d. per lb. Sheet iead, £23 to £23 53. per ton. Tin ingots, 
English, £195 10s. per ton. 


Lancashire Coal Trade. 

The attendance on the Coal Exchange was not sv large as 
usual, ‘I'here was little change to report, but demand for house 
coal and on shipping account was quieter. Quotations remain as 
before. 

BARROW-IN-FURNESS, ‘Thursday. 
Hematites. 

A further improvement is noted in the hematite iron 
trade this week, following on a steady advance in the demand for 
some weeks past. The principal cause of this is to be found in the 
greater demand now experienced from America and from the 
Continent, and this new business is to a large eatent of a 
pressing character, as prompt iron is what is wanted ; but there is 
also a large request for forward deliveries, as it is shown that the 
requirements of the rest of the year will be very full. On home 
account a steady trade is doing, especially with makers of steel 
at a distance, whose present and prospective requirements are 
large, but the demand for iron on local steel-making account is 
comparatively small, and is likely to remain so, This, however, is 
an advantage to smelters, as it gives them a better chance of 
meeting the large outside trade. It is not, however, a g 
thing for the district industrially, and of late it bas always 
happened that when the iron trade has been brisk, and prices 
comparatively high, that a quiet time has come cver the steel 
trade, and vice versd, although the briskness in the steel trade 
invariably retiects on the iron trade, as the supply of crude material 
is drawn from this source, Makers are still quoting 83s. per ton 
net f.o.b. for mixed Bessemer numbers, and warrant iron sellers 
are at 82s, net cash. There have been some large transactions in 
warrant iron during the week,.and stocks have been reduced 5964 
tons, and now amount to 39,131 tons. It is probable that further 
depletion of warrant iron stocks will take place, as they practically 
afford the only supply for prompt iron. But holders are firm, 
and are asking higher prices. The trade doing in special qualities 
of hematite and other productions which have allied themselves to 
this district is very full and steady, and prospects are that this 
condition will be maintained. Iron ore is brisk at 18s. per ton 
net at mines for good average sorts, and foreign sorts are at 22s. 
net at West Coast ports. (ood reports are to hand of new finds 
of ore at the Linda] mines, Further explorations are being con- 
ducted with every prospect of satisfactory results. 


Steel. 


There is no improvement to note in the demand for 
Bessemer steel, but there is a growing business in shipbuilding 
classes of steel, and orders now being booked will lead to activity 
later on. Prices have advanced somewhat in sympathy with the 
upward movement in iron, Merchant steel is very quiet. Steel 
foundries are brisk. 


Shipbuilding and Engineering. 


There is not much new to report in these trades, which, 
however, are beginning to show much greater activity. It is 
reported that Russia will build all her new Dreadnoughts in 
her own country. If that is the case, the reported order for 
Barrow will not be placed. 


Shipping and Coal. 

Shipping is busy at West Coast ports. The total exports 
of iron and steel this year have now reached 343,227 tons, being 
an increase of 52,442 tons on the corresponding period of last 
year. Coal and coke dear and firm, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 


WitH the exception of several of the lighter industries, 
which are not so busy as could be wished, the general condition of 
trade is satisfactory. The heavy departments at the East End are 
steadily employed, more especially on railway material, and the 
outlook is encouraging. [ron and steel are largely called for, and 
iron quotations in hematites and Lincolnshire and Derbyshire irons 
are again higher. Coal continues firm all round, the full opening 
of the Baltic navigation accentuating export business. The 
Whitsuntide holidays, in the coalfield, in the large iron and steel 
establishments, and in workshops generally, will extend, as a rule, 
over Tuesday. 


Steam Coal very Active. 


- This class of coal is in great demand, and the heavy output 
is more than met by market requirements. Now that the 
Baltic navigation is fully open, the situation will, no doubt, 
be ; as the railway companies will be able to get 
the accumulations away, and liberate the wagons. Most of the 
contracts for steam coals expire at the end of next month, and 
the new arrangements are certain to be at a considerable advance 
on the rates at which deliveries are now being made under con- 
tract. These rates are from 8s. 6d. to 9s. 6d. per ton. Steam coal 
bought in the open market, in first quality brands, cannot be had 
under 12s. per ton, and this figure is significant of what it is 
expected may have to be paid under fresh contracts. 


House Coal. 


_ _ Considering the season of the year, the trade in domestic 
fuel is fairly satisfactory, the changeable weather being in favour 
of business, Merchants, though reluctant to buy freely, have had 
to make provision to meet requirements for this month, as the 
revised price lists are not expected until its close. Best house coal 
1s at present in rather increased request. What little Silkstone of 
best quality is available fetches 13s. 6d. per ton; Barnsley house, 
11s, 3d. to Ls. 6d. per ton; seconds from 9s, 9d. to 10s. per ton in 
owners’ wagons at the pits. 


Coking, Fuel, Coke, &c. 


Large business is being done in coking slack and smudge. 
Last week's quotations for coking fuel, from 6s. 6d. to7s. per ton at the 
pits, easily maintained. Ordinary engine fuel, heavy consignments 
of which are being forwarded to Lancashire cotton mills and York- 
shiré textile districts, is at 5s. 3d. to 5s. 9d. per ton. Smelting 
coke, best washed, 17s. to 17s. 6d. per ton at the ovens; unwashed, 
14s, 6d. to 15s. 6d. ton. There is no falling off in the call for 
steel melting coke at 27s, to 28s. per ton. , 


Iron Values Raised Again. 
: Our expectation of an upward movement in Lincolnshire 
irons has been verified. The tendency was decidedly stiffer all 
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foreign demand, chiefly on German and American account, is the 
principal cause of the exceptional animation in the iron market. 


The Heavy Industries. 


Steel manufacturers are generally fully employed in all 
departments, with every prospect of the present favourable con- 
ditions being maintained for some time. Foreign orders come iu 
steadily, and the home markets are yielding good business. 
Makers of railway material, in springs, tires, axles, buffers, and 
other accessories of rolling stock, are well engaged as a rule, 
mostly on foreign and Colonial work. The home railway com- 
panies continue to order for imtnediate requirements. The armour- 
plate mills could do with more work, the old orders being rapidly 
worked off. Armour for gun mountings, though not to any great 
weight, is finding good work in the machine shops. These are 
both on home and foreign account. No improvement is reported 
in the call for marine material of the heavier type. Anexcellent busi- 
ness is being done in wire ropes for mining and other purposes, the 
demand from abroad being very satisfactory and home orders well 
maintained. 


Cutiery, Silver, and Plated Wares. 


Business is still quiet in these lighter staple industries. 
The home centres are not yielding anything very important in 
orders, the only improvement perceptible being from several of 
the Colonial markets, including Canada, from which there is con- 
siderable demand in certain classes of silver and electroware. The 
War-office cutlery requirements have now been placed, one firm 
securing the contract for 70,000 razors, while several manufacturers 
share in the supply of other requisites. 


Trade with Japan. 

Mr. E. F. Crowe, his Majesty’s Commercial Attaché at 
Yokobama, who is at present on leave of absence in this country, 
is visiting several of the manufacturing centres in order that he 
may be in a better position to examine and report on commercial 
matters of interest to traders in Great Britain. Mr. Crowe 
attended at the Cutlers’ Hall, Sheffield, on the 14th inst., when a 
number of Shettield gentlemen representative of local industries 
took the opportunity of conferring with him. 


Railway Employes. 

A large gathering of railway men was held on the Corn 
Exchange, Sheffield, on Sunday afternoon. All the companies repre- 
sented in Sheffield and every grade of railway service contributed 
to the meeting, which was convened in support of the general 
movement—the ‘‘all-grade movement”-—for improved wages and 
conditions of working. Similar meetings were held in neighbour- 
ing towns, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


NoTHING but what is satisfactory can fairly be reported 
with respect to the iron and allied industries. Trade all round 
continues to improve, and the volume of business done during 
the last fortnight has been considerably larger than for a long 
time. The position generally is a sound one in all respects, 
and it is probable that the upward movement in prices will be 
kept up. This <7 | may explain the increased buying that 
has been going on. Buyers in many cases have bought little for 
a considerable time, and have nothing upon which to fall back. 
They are, therefore, making haste to arrange contracts before 
quotations get too high, (ermany and America are still brisk 
buyers of Cleveland pig iron, and it is believed that the demand 
from these countries will be maintained for some months. They 
cannot do without iron from this country. Their own production, 
though so enormously increased, is short of requirements, and 
iron must be procured from other sources to make up for the 
deficiency. This district, as a matter of fact, is the only place 
which can supply any pig iron at present, and it is. that which 
is in the public warrant stores, Out of these stores iren is being 
taken at a phenomenally rapid rate, largely on American account. 
The strong upward movement in prices of Cleveland pig iron has 
brought them to figures which consumers in Belgium, France. and 
some other continental countries cannot afford to pay, and the 
demand from them has slackened, but as long as Germany and 
America buy so freely this is not of much consequence. It remains 
to be seen how much further the prices of Cleveland pig iron can be 
pushed up before they check the demand from these two countries. 


Cleveland Pig Iron. 

Almost the best price that has been reported for Cleve- 
land warrants since 1900 has been realised this week. The highest 
point touched in the last seven years was 63s, 4d. on December 
12th last, the best this week has been 62s. 9d. In a little over five 
weeks 9s, 44d. has been added to the price of warrants, but on 
Wednesday, owing to realisations of speculators, the quotation 
went back 11d. to 61s. 10d. cash sellers. The reaction was not 
unexpected after so long a series of advances, No, 3 Cleveland 
G.M.B. pig iron has been as high this week as 63s. per ton, and 
62s. 6d. has been readily paid, but on Wednesday, owing to the 
easing of warrant prices, 62s, 3d. was reported as the rate, with 
No. 1 at 67s, 3d., No. 4 foundry at 61s. 9d., and No. 4 forge at 
6ls. 3d. No. 1 has risen more rapidly than No. 3, for whereas it 
was for months before last month only 1s. 6d. per ton above No. 3, 
it is now 5s, above, and can scarcely be got at all. 


Hematite Pig Iron. 

The prices of East Coast hematite pig iron, after remain- 
ing stationary for a long time, are now advancing at a rather rapid 
rate, buyers having found it necessary to purchase rather heavily, 
as they had held off for so long. Besides this, there is greater 
activity in all the branches of trade which are consumers of hema- 
tite iron, and there are more hopeful reports at last about the 
shipbuilding industry, which is the main consumer of hematite iron 
in this district. The general upward movement in trade is also 
having a strengthening influence, as is the advance in the value of 
West Coast hematite pig iron warrants. Two months ago these 
could be got at 70s. 9d. per ton ; to-day 82s. 3d. is paid. Makers’ 
iron here has not advanced in proportion, but then it never went 
below 77s. for mixed numbers, and now it has risen to 82s. 6d., 
half-a-crown of the rise having been made this week. Scotch 
hematite makers have put their mixed numbers up to 85s., and 
it is expected that East Coast pig iron will continue to move up in 
value, as undoubtedly the outlook is most encouraging. No. 1 is 
at 83s. 6d., and No. 4 at 79s. 6d. Rubio ore is raised to 22s. 6d. 
¢.i.f, Middlesbrough or the Tyne, and ironmasters have begun to 
buy more freely than for a long period, as dearer imported ore is 
in prospect. 

Pig Iron Stock. 


The figures relating to this are most extraordinary, for 
Cleveland iron is being taken out of Connal's at an unprecedentedly 
rapid rate. On one day alone—Monday last—no I¢ss than 12,893 
tons were taken out, and in the first half of this month the decrease 





Connal’s have nothing but ordinary Cleveland iron, all the hema- 
tite iron having been taken out several months ago, Consumers 
are drawing so extensively on the stock in the public stores, because 
they cannot get enough from the producers, 


Shipments of Pig Iron. 

The export demand for pig iron continues very large ; in 
fact, makers cannot fully satisfy it, as witness whereof there are 
the statistics of the decrease in stocks, which beat anything that 
has ever been recorded. The market could do with a great deal 
more iron than is at present being produced in this district, but 
the output cannot very well be increased, seeing that it is so diffi- 
cult to obtain large supplies of ironstone from the Cleveland dis- 
trict. The deliveries to Germany are going on at an extraordinary 
rate, and they are very good to America, but the customers in 
some countries, notably in France, Belgium, and Italy, cannot 
afford to pay the present high price, and are requiring less from 
us than in the early part of the year. The total quantity of pig 
iron exported from Cleveland this month up to 15th was 72,021 tons, 
as compared with 84,729 tons last month, 61,706 tons in May, 
1906, and 39,248 tons in May, 1905, all to 15th. 


Manufactured Iron and Steel. 

The business in finished iron and steel has begun to im- 
prove again in most branches, and there is an upward tendency in 
prices, though no actual advances as yet, notwithstanding that in 
Scotland plates and angles have gone up 5s. per ton. All over the 
country quotations are more steadily adhered to. On Wednesday 
the steel plate makers of the North-East of England, at their 
meeting at Darlington, decided not toadvance their quotations at 
present. The finished iron and steel producers have booked a 
good number of orders this month, and they are generally well off 
for contracts for execution until well into the autumn, and some up 
to the end of the year. There is more activity in the trades that 
are the chief consumers of finished iron and steel than has been the 
case for a long time, and it would appear to be the opinion 
that the time has arrived to buy. Steel ship plates are at £7 10s.; 
iron ship plates, £7 15s.; steel ship angles, £7 2s. 6d.; packing 
iron, £6 10s.; steel joists, £6 17s. 6d.; steel sheets, £8 15s.; iron 
bars, £8; all less 24 per cent. f.o.t. Heavy steel rails are at 
£6 15s. net f.o.b. The general report is that the volume of trade 
has increased, but prices yet remain unchanged. 


Shipbuilding and Engineering. 

In the shipbuilding industry of this district there is some 
improvement, orders having been received niore freely this month 
than for a long time, probably because the price of new vessels 
will have to go up in order to cover the extra cost of materials. 
Several orders for large oil tank steamers have been placed 


here and in Scotland, and others for Canadian lake and 
passenger steamers have been secured by Scotch builders. 
Several of the important shipping companies are in the 


market for new vessels. The prospects altogether seem to be 
very encouraging, but may be spoiled if the strike among 
the engineers, which is threatened, takes place. It will be remem- 
bered that some time ago the engineers made a claim for 2s. per 
week on time wages and 5 per cent. on piece rates. This the 
employers could not see their way to concede, and a ballot has 
this week been taken by the men whether the claim shall be en- 
forced by a strike. The ballot papers have been sent up to London 
for counting. Not since 1898 has there been a stoppage of work 
among the engineers ; then they lost the battle, having after a 
lengthy struggie to go back to work without gaining what they 
wanted, and, besides, they had pretty well exhausted their funds, 
They are now better equipped for a struggle, 


Coal and Coke. 

There is great activity in the coal trade, and the position 
seems to be stronger than ever. All classes of coal are in brisk 
inquiry, but more especially is this the case with respect to gas and 
coking coals. The collieries are heavily sold ahead, and the whole 
trend of the business is favourable to sellers. Coal is still being 
brought in from other districts, as there is not enough available 
at the Durham collieries, though these are very fully worked. 
The threatened labour troubles in South Wales and Belgium 
stimulate the demand in this district, and there are many inquiries. 
Best steam coal is at 14s 9d. to 15s, per ton f.o.b., and small 10s. 
to 10s. 6d. Best gas coals are up to 13s, 6d. for best and 12s, 9d. 
for seconds, while coking coal is at 13s. per ton. The coke manu- 
facturers are keeping up their prices, and for foundry coke 22s. to 
24s. f.o.b. is quoted, while for medium furnace coke 21s. is the 
regular rate asked for delivery equal to the Middlesbrough works. 
The exports are very good indeed, and what is usually a very 
active period of the year is now immediately in front of the coal 
trade. The advancing prices of pig iron are also strengthening 
the coke trade, and it is not expected that coke will be cheaper 
over the summer. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THE condition of trade generally appears to be manifesting 
some improvement, but any expansion that takes place at the mo- 
ment is in spite of certain adverse conditions which have been 
operative for some time. High wages, increasing cost of raw 
material, and advancing prices of fuel are all deterrents to push 
business. In these circumstances it is doubtful whether the im- 
provement noted in certain branches of trade in the last few 
days can be regarded as other than partial and temporary. 
Indeed, the orders booked in the iron and steel trades in the last 
few days are admittedly in large measure due to the advance that 
has taken place in the raw material, and therefore, presumably, 
confined to what has really been essential. 


Foreign Demand for Iron. 


There has been a further demand for both Seotch and 
Cleveland pig iron for shipment to America and elsewhere abroad. 
As regards the American demand, it has followed upon a rise of 
prices in the States, and the inquiries still beiog received appear 
to indicate a conti of i Stocks~age, being much 
reduced, and the pig iron makers are putting forth their utmost 
efforts to cope with the demand. 7 





Further Rise in Warrants. : 

The pig iron market has developed additional sttepgth 
since last report, and a large business has been done in Cleveland 
and hematite warrants at advancing prices. Cleveland warrants 
have been done from 60s, 8d. to 62s. 94d. cash, at 63s, for delivery 
in one month, and 63s. 3d. three months. The demand for foundry 
iron has improved, and standard foundry iron is at 62s, 3d. per 
ton. A large speculative business has been done in the pig iron 
market. 


Advance in Makers’ Prices. 
The Scotch ironmasters have raised their prices sinee last 
report 2s, per ton on almost all the special brands. G.M.B 
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No.-1, is quoted at Glaszow, 74s. ; No. 3, 70s. ; Govan and Monk- 
land, Nos. 1, 75s.; Nos. 3, 71s.; Carnbroe, No. 1, 76s.; No. 3, 
72s.; Clyde, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Gartsherrie and 
Calder, No. 1, 79s.; No. 3, 74s.; Langloan, No, 1, 80s.; No. 3, 
74s. ; Summerlee, No. 1, 80s.; No. 3, 74s. 6d.; Coltness, No. 1, 90s.; 
No. 3, 77s.; Glengarnock, at Ardrossan, No. 1, 78s. 6d.; No. 3, 
73s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 73s. 6d.; No. 3, 
70s. 6d.; Dalmellington, at Ayr, No. 1, 75s.; No. 3, 70s. 6d.; 
Shotts, at Leith, No. 1, 793.; No. 8, 74s.; Carron, at Grange- 
mouth, No. 1, 82s.; No. 3, 75s. per ton. 


Hematite Pig Iron. 

There has been an increasing demand for hematite pig 
iron, and a decided rise has to be noted in price. Scotch hematite 
has risen 3s, per ton, merchants now quoting 85s. for delivery at 
the West of Scotland steel works. Cumberland hematite warrants 
are up ls. 64. to 2s. per ton, the quotaticn at the time of writing 
being 81s. 9d. to 82s. per ton. 


Output and Stocks. 

An additional furnace has been placed on hematite pig 
iron, and there are now 45 furnaces making hematite, 40 ordinary, 
and 6 basic iron, the total of 91 furnaces thus in operation in Scot- 
land comparing with 90 at this time last year. ‘The stock of pig 
iron in Glasgow warrant stores has since last report been reduced 
1000 tons, and now amounts to 5360 tons, of which 3360 tons are 
ordinary warrant iron and the remaining 2000 tons other kinds of 
standard foundry pigs, Stocks have not been so low for many 
years, 

Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to tons, against 5040 in the corresponding 
week of 1906. To Canada 1840 tons were despatched ; Uni 
States, 700; Germany, 605; South America, 585; Holland, 330; 
Italy, 250 ; India, 75; Australia, 100 ; other countries, 110; coast- 
wise shipments being 3427 tons, compared with 2446 in the same 
week of 1906. The aggregate shipments since the beginning of 
the year amount to 157,731 tons, Cher 51,800 tons more than in 
the corresponding period of last year. The arrivals of Cleveland 
pig iron at Grangemouth were 8311 tons, a decrease of 1658 com- 
pared with the corresponding week of 1906. 


Advance in the Price of Steel. 

The Scottish steel makers, impelled by the steady advance 
in the cost of pig iron, have raised the price of manufactured steel 
5s. per ton, and now quote for angles £7 10s., ship plates 
£7 l/s. 6d., and boiler plates £8 12s. 6d. per ton, subject to the 
usual 5 per cent. discount for cash in one month. It is reported 
that along with the advance there has been a considerable amount 
of fresh business placed with the makers. As regards finished 
iron, it has been a matter of no little difficulty to obtain prices 
that will compensate for the rise in the raw material. The result 
of efforts to secure an adequate advance has been that orders 
have been placed with continental makers. 


The Coal Trade. 

An easier feeling is reported in certain departments of 
the coal trade. Owing to warmer weather, the home demand for 
household coal has materially decreased, and there is also a reduc- 
tion in the consumption of splint and steam coal, the heavy supplies 
of splint inducing some weakness in its price. For manufacturing 
purposes the demand is well maintained, and the current shipments 
are on a comparatively large scale, but there is some doubt as to 
whether the present rate of export can be maintained. Certainly 
the exceptionally high price of coals is a discouragement to 
business. The colliers are making a further demand for an 
increase in wages, along with the request that the fixed basis, 
below which wages shall not fall in the worst times be raised to 
6s. perday. It is not likely that the demands of the miners will 
cease until they are rendered futile by a reaction in trade. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade of South Wales and Monmouthshire. 


THE past week has been a busy one, especially at Barry, 
where there has been such pressure that many steamers have been 
waiting for loading tips—always a strong proof of the activity of 
trade. The quantity of coal shipped foreign from the South 
Wales and Monmouthshire ports for the week ended May 10th 
amounted to 531,327 tons, an increase on the corresponding period 
of last year of some 16,500tons, Cardiff shipped 357,350 tons of coal, 
400 tons of coke, and 8100 tons of patent fuel, River Plate taking 
seven cargoes of cval, totalling 27,000 tons, St. Vincent, Cape de 
Verde, six cargoes, 21,000. Newport sent away 81,413 tons coal, 
and 500 tons patent fuel, Buenos Ayres taking three cargoes of 
14,000 tons. Swansea shipped 67,706 tons coal, 780 tons of coke, 
and 16,000 tons patent fuel, Rouen once more heading the list 
with ten cargoes coal, 12,000 tons. Port Talbot shipped 24,858 
tons of coal, and 2000 tons fuel. 


The Coal Market. 


This is steady on the whole, and the demand fair, without 
being quite so good as anticipated. The question of wages, which 
has not been settled, will have a deterrent effect on sales over a 

riod. Prices are much about the same as last week. Steam, 
large, was quoted at Cardiff this week at 18s. to 18s. 6d.; best 
seconds, i7s. 3d. to 17s. 6d.; ordinary seconds, 16s. 3d. to 16s. 6d.; 
drys, 16s. to 16s. 6d.; best washed nuts, 15s, to 15s. 3d.; seconds, 
14s, to 14s, 3d.; best washed peas, 13s. 6d. to 13s. 9d.; seconds, 
12s, 9d. to 13s.; very best smails, 12s, to 12s, 3d. This recalls the 
prices about 1874; demand well sustained; best ordinaries, 
10s. 9d. to 11s. 3d.; seconds, 103. 3d. to 10s. 6d.; inferiors, 9s. 6d. 
to 10s. Very best Monmouthshire black vein, 17s. 3d. to 17s. 6d. 
Western Valley, 16s. 9d. to 17s.; Eastern Valley, 15s. to 15s. 3d. 
Bituminous coals: Very best housholds, 18s. to 193.; best 
ordinaries, 17s. tol7s. 6d. No. 3 Rhondda, 19s. 6d. to 20s.; brush, 
lds, 6d. to 16s.; smalls, 13s, to 18s. 3d. No. 2 Rhondda, 14s. to 
lds, 3d.; through, 11s. tolls. 3d.; smalls, 9s. 3d. to 9s. 9d. Patent 
fuel, 16s. 6d. to 17s. 6d. Coke: Furnace, 20s. to 22s.; foundry, 
26s. to 27s.; special, 29s. to 31s. Pitwood, 193. to 19s. 3d. The 
colliers are to have three days holiday, so a broken week is certain, 
and this will affect the market. 


The Pitwood Market. 

The imports into Cardiff last week were very large, much 
above the average ; roughly stated, they amounted to 28,000 tons. 
This week again they promise well, France sending largely, and 
Ireland may be expected to follow suit. I noted this week that 
cargoes of coal were sent’ to Dublin, Cork, Belfast, Wexford, and 
Waterford. 


The Anthracite Trade. 


At Swansea last week a favourable condition prevailed, 
though it was the subject of remark that business with some of 
the collieries was dull, especially for ready tonnage. As usual, 
there was po demand for machine-made coals, and prices for 
cobbles ruled high ; rubbly culm and duff also keep their ground. 
Latest prices were: Best malting. large, 20s. to 21s.; seconds, 
18s. to 18s, 6d.; big vein, 17s. to 17s. 6d.; red vein, easy, 13s, 6d. 
to 13s. 9d.; machine made cobbles, 19s. 6d. to 20s. 6d.; nuts, 
24s, 6d, to 25s. 6d.; peas, 14s. to 15s.; rubbly culm, 7s. 6d. to 
7s. 9d.; duff, 5s. 6d. to 5s. 9d. Other quotations were: 19s. 6d. 
to 20s. for No, 3 Rhondda; best large steam was 18s,; bunkers, 
ls. 9d. to 12s, 3d. Patent fuel, 15s, 6d. to 15s. 9d, 








The Contest for Higher Wages. 

As now currently reported, the meeting of the Concilia- 
tion Board took place Friday last at Cardiff, when the demand of 
the men for 11} per cent. was refused. The question has now 
been referred to Lord St. Aldwyn, who will in all probability give 
a decision this month. The question may now be regarded as sub 
judice, but it is of interest to note that, while coalowners are firm, 
the men take matters in good part, and not even a whisper is 
heard of a resort to extreme measures. Much confidence appears 
to be placed in the judgment and consideration of the arbitrator. 
Mr. F. L. Davies, the chairman of the Board, states that the 
average selling price works out at 13s. 10-90d. 


Longevity of Coal in Wales. 

The Welsh newspapers are citing instances showing the 
longevity of the coal seams—one in particular, in the Taff Valley, 
at a level known in coal history as the birthplace of the “‘ Four- 
foot” steam coal, which, after being vigorously worked for many 
years, is again on the eve of re-starting. The new workings, if we 
understand the locality aright, are not precisely the same as Mr. 
Rees’s level, but somewhere in the near district, and are being 
worked in a small way by Mr. G. Thomas, A still more important 
movement in the Rhondda coalfield is that of Ynysyfew, where a 
new seam is being worked, and the expectation is that 1000 men 
wil] be needed at that colliery. It is being discussed in the Welsh 
Press that even the lower steam coals may not touch the ‘ bed- 
rock,” and that electric powerand ample capital may extend the 
‘‘life” of a colliery to greater bounds than were once thought of. 
An optimist colliery manager of the old school says we have only 
been scratching at the surface. 


The Railway Agitation. 

It was estimated that nearly 7000 men engaged in railway 
service congregated in Cardiff on Sunday last to participate in the 
railway agitation that has been started. In Cardiff, as in other 
great centres, the objects aimed at are stated to be: increased 
pay, shorter hours, and recognition of the Railwaymen’s Union by 
the railway companies. So far as the men on the leading Welsh 
railways are concerned, their case is being urged temperately. At 
the same time, one hears threats of a possible strike, should rail- 
way authorities be rigid. Mr. Bell contends that their funds are 
ample to meet all contingencies. The directors state that it would 
be ruinous to shareholders. 


Iron and Steel. 

The quotations at Swansea last week for pig iron were 
81s. 9d., instead of 80s. 8d.; mixed numbers, Middlesbrough, 
62s. 6d., instead of 60s. 8d.; Scotch, 69s. 6d. instead of 68s.; and 
Welsh hematite, 86s. to 87s., instead of 86s. Steel bars, Siemens, 
remained at £6 to £6 2s. 6d. Prices for heavy rails remain at 
£6 15s., and for light, £7 2s. 6d., demand brisk. All the leading 
works are busy. Last week Cardiff impcrted 25,000 tons of iron 
ore, and Newport 11,500 tons. Despatches were fairly good, 
one cargo of 1600 tons steel went to Bombay from Newport, and 
300 tons steel tin-plates and 500 tons galvanised sheets to the 
same port. Cardiff despatched 2900 tons steel to Colombo, and 
170 tons tin-plates to same port. From Ghent, Newport received 
1365 tons steel, and 2066 tons from Antwerp. The condition of 
business at the principal works was moderately good. In the 
district it is rumoured that the Midland and other centres are 
co-operating to counteract foreign competition which appears to 
be reviving, and is indicated by large shipments to the country. 


Tin-plate Trade. 

A very encouraging state of things prevails in the trade 
in all directions, and preliminary meetings of employers seem to 
assure the likelihood of a settled condition of wages for the next 
twelve months. Last week the despatch of tin-plates was a record 
one. On Monday the monthly meeting of the Swansea Harbour 
Trust was held, when it was shown, with other satisfactory facts, 
that in tin-plates there had been an increase of 45 per cent. This 
was accounted for by the shipments to the United States being 
double what they were last year, by a large shipment of 3000 tons 
to Roumania, 1700 tons increase in shipments to Germany, 1600 
tons to Italy, and by a return of the Russian trade. All mills 
active, and make of tin bar equal to demand. Latest prices: 
Ordinary sheets, Bessemer primes, 112 sheets I.C., 20 by 14, 15s. 
Siemens, 15s. 14d. C.A. roofing sheets, £11 10s, per ton. Big 
sheets for galvanising, £11 10s. Finished black plate, £11 5s, to 
£11 10s, Galvanised sheets, 24 g., £13 15s. to £14. Block tin, 
£191 10s. Latest report from works, large business doing daily, 
for delivery up to end of October at full_prices. Other quota- 
tions, Swansea: Lead, £20 2s. 6d. ; copper, £102 5s. ; silver, 30} 
per ounce ; spelter, £27 17s. 6d. Iron ore at Cardiff and Newport, 

6d. to 20s. 9d 








AMERICAN NOTES, 


(From our own Correspondent.) 
New York, May 8th. 

RuMovrRs are rife in the market to-day of very large purchases 
of basic aud Bessemer iron by independent steel iaterests, the 
amount of recent purchases being placed at 200,000 tons. The 
oversold condition of the furnaces and the presentation of heavy 
requirements accounts for the recent activity. A good many large 
consumers of basic and Bessemer have only small quantities on 
hand, and are apprehensive that they will be unable to make con- 
tracts for sufficient supplies to cover contracts in hand. Large 
contracts for foundry have also been placed, with the result that 
prices have advanced materially. Steel consumers everywhere are 
on the outlook for supplies. New England buyers have made large 
purchases of southern iron during the past week, the amount pur- 
chased being put at 20,000 tons. Double this quantity has been 
taken by buyers outside of New England from the same quarter. 
Foundry iron from abroad is very strong, and prices have advanced 
slightly. Middlesbrough iron can be laid down duty paid at 
21 dols. at Atlantic ports. Boston is a large purchaser of English 
and Scotch irons, and there will probably be further dependence on 
this source of supply. Large purchases of open-hearth billets have 
been made both east and west by the United States Steel Corpora- 
tion bringing about an advance of 1 dol. per ton on additional 
orders, Inquiries are now pending for structural material, the 
estimated smount of which is placed by competent authorities at 
from 75,000 to 100,000 tons. Both large and small buyers of 
structural material are now in the market. 

A great deal of railroad work has been presented within the 
past week calling for various kinds of railway material, including 
bridge work and track supplies. The three railroads that are 
interested at present are the Pennsylvania, the Newhaven, and 
the Atlantic Coast lines. The plate mills are overcrowded as 
usual, and have been obliged within a few days to refuse orders 
that were offered. The car builders are very urgent buyers, and 
are now in the market for 30,000 tons in the Central West. Two 
hundred steel cars have been ordered for the Pennsylvania Rail- 
road tunnel. Specifications are now coming in quite freely, and 
the steel mills will be under very high pressure for the rest of 
the year. Judging from the inquiries that are coming along, and 
by the new enterprises calling for large quantities of steel, it is 
difficult to see where the buyers will be able to obtain material to 
carry through their projected work. Work in cities calling for 
structural steel is on the increase, especially for office build- 
ings and large structures. In this city alone negotiations are 
now going through for about 10,000 tons according to official 
statement, and the material will be probably contracted for before 
Saturday. Copper is quiet and easy after great activity. Pro- 
duction is increasing. The total exports from Atlantic ports 
were during April 17,263 tons, total imports 12,000 tons, Since 





January exports have amounted to 56,908 tons, against 63,87] tons 
for the same four months of last year. Lead and spelter are quiet 
and selling at usual prices. Tin drops fractionally without ver 
great demand. The general tendency seems slightly to lene 
prices, which accounts for the present hesitancy, 
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CATALOGUES. 


LIMAX PaTENTS, Limited, 42, Spring-gardens, Manchester 
—Catalogue of the Stox pneumatic hammers. In this hammer two 
different pressures of air are used, the higher pressure to make 
the working stroke and the lower pressure to produce the return 
stroke, thus avoiding shock to the operator and economising com. 
pressed air. 

Royies, Limited, Irlam, Manchester.—The Reisert system of 
water softening and purification is the subject of an illustrated 
pamphlet. In the Reisert apparatus the carbonate of lime jg 
precipitated by hydrate of lime and the sulphate of lime by soda, 
The softened water is then filtered and discharged, the whole pro- 
cess being automatic. 

Haste Pump Company, Limited, Openshaw, Manchester,—A 
new illustrated catalogue from this firm contains particulars and 
illustrations of positive rotary pumps, the Haste patent val ve-box 
Edwards’ air pumps—belt and steam driven—surfuce condensers. 
combined condensers, oil separators, and feed water heaters, The 
illustrations are effectively produced. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. J. P. Kenrick, Jate of Bancroft and Kenrick, informs us 
that, owing to his having accepted an appointment in China, he 
is giving up his practice as a civil and mining engineer in Man- 
chester. . 

Messrs. E. P, ALLAM & Co., electrical engineers, of 11, Red Lion- 
street, Clerkenwell-road, E.C., have appointed Messrs. J. Parkinson 
and Co., of Post-office Chambers, St. Nicholas-street, Newcastle-on- 
Tyne, as their sole selling agents in the Northumberland and 
Durham districts, 








THE INSTITUTION OF CivIL ENGINEERS.—The fifteenth ‘ James 
Forrest” lecture will be delivered by Dr. Francis Elgar, F.R.S., on 
the evening of Tuesday, the 18th June, his subject being 
‘**Unsolved Problems in the Design and Propulsion of Ships.’ The 
fourth Engineering Conference will be held on the 19th, 20th, and 
21st June, commencing each day at 10 a.m., and the annual con- 
versazione on the evening of the 20th June at the Royal Albert 
Hall. 

THe MANCHESTER STEAM Users’ AssociaTION.—We have just 
received a copy of the Annual Report of the Committee of 
Management of this Association for 1906, and note that the total 
number of boilers inspected was the highest on record, and no less 
than 8586 ‘‘internal,” ‘‘fiue,” and entire,” examinations were 
carried out in the twelve months. The clean bill of the 
Association is still without tarnish, not a single boiler under their 
guarantee having exploded. Attention having been directed to 
the danger of steam pipes bursting under water-hammer, the 
Association has been invited in a good number of cases to inspect 
and guarantee steata pipe systems. During the year a grant of 
£100 was made to the N.P.L. for experimental research. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—A pleasant 
evening was spent last Wednesday on the occasion of the conver 
sazione of the Institution of Mechanical Engineers, which was 
held at their home in Storey’s-gate. The large building, which 
was tastefully decorated for the occasion, was well filled by the 
members and their ladies, who were received by the president 
Mr. T. Hurry Riches, During the evening the string band of his 
Majesty’s Scost Guards played selections of music, and a concert 
was also given in the library. There were also other attractions 
in the form of electrophones, and a ‘‘lecturette” by Dr. Hele 
Shaw, on ‘ Aérial Navigation,” in which he demonstrated the 
soaring of swallows by means of small models, experiments which 
were not only pretty but scientifically interesting. 

Gas v. STEAM ENGINES.—Some interesting figures have recently 
been obtained from experiments made by Mr. J. E. Dowson in 
connection with the relative efficiency of gas and steam engines. 
The experiments were made on a steam plant and a producer gas 
plant, each of 250 horse-power capacity. In the case of the steam 
plant, Mr. Dowson found that of 1120 heat units contained in the 
fuel 224 units are lost in radiation, flue gases, ashes, &c., and that 
896 units appear in the steam generated. Of thisamount 112 units 
are lost in condensation in the pipes, &c., 667 units in the exhaust, 
leaving only 117 units for useful work in the engine. For engine 
friction 17 units must be deducted, leaving only 100 units out of 
the 1120 in the fuel for useful work on the engine shaft. A 
similar test made on the producer plant shows that there need be 
only 525 heat units in the fuel consumed in the producer to give 
100 heat units of useful work on the engine shaft. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—A meeting of 
the Council of the Institution was held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 5.W., on 
Wednesday, 8th May, 1907, at5 p.m. There were present :—Col. 
R. E. Crompton (in the chair), Messrs. H. Lea, Dugald Clerk, 
Douglas Mackenzie, T. B. Browne, T. C. Pullinger, Douglas 
Leechman, A. Sharp, Mervyn O’Gorman, F. L. Martineau, D. J. 
Smith, Dr. H. S. Hele-Shaw, and Mr. Rees Jeffreys, secretary. 
The following were elected members of the Institution :—Mr. 
W. J. Iden, Manchester; Mr. E. H. Lancaster, Redditch ; Mr. 
C. L. Cattell, London; Mr. F. R. Bircham, Herts; Mr. G. J. 
Knowles, London; and Mr. G. Watson, Basingstoke. Mr. H. St. 
G. Burke Godalming, was elected an associate of the Institution, 
and the following were elected graduates of the Institution :—Mr. 
W. Shencke, Birmingham, and Mr, J. H. P. Daman, London, 


ContrActs.—At the filters connected with the Clydebank water- 
works among the Kilpatrick hills, on the 13th inst., a 12in. branch 
was successfully grafted into one of the 1Sin. water mains by the 
Harrison Waterworks Appliances Company, Limited, London, 
with their ‘‘ Smith patent tapping machine” without reducing the 
pressure or interfering with the service inany way.—The Sheffield 
Corporation at their meeting on Wednesday, May 8th, confirmed 
a recommendation to let to Messrs. Logan and Hemingway, of 
Sheffield and Nottingham, the contract for the construction of six 
settling tanks, twenty-four contact beds, feed conduits, and other 
auxiliary works, forming the first part of the new scheme of 
dealing with the sewage of Sheffield. The amount of the contract 
now let is £41,046.—The Oxford Electric Company has placed with 
Bruce Peebles and Co., Limited, an order for a motor converter, 
this making the third order for this type of plant.—Messrs. P. and 
W. M’Lellan, of the Clutha Works, Glasgow, have secured a con- 
tract to supply 500 wagons for Indian railways.—The Grange- 
mouth and Greenock Dockyard Company, Greenock, has received 
an order to construct a first-class passenger and cargo steamer for 
the continental trade of Messrs. James Rankine and Xon, Glasgow, 
and Messrs. Dunsmuir and Jackson, engineers, Govan, will supply 
the engines.—The Crown Agent for the Colonies has placed an 
order with Messrs. Ferguson Brothers, Port Glasgow, to build a 
twin-screw shallow-draught steamer for service in Nigeria, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 


From Rheinland-Westphalia. 

CONCERNING demand and employment in the differ- 
ent departments of the iron and steel industry little can 
he added to what has been already reported, the scarcity 
in raw material, as well as a want of workmen, increases. Wages 
are enormously high, and the prices for iron and iron 
articles, though fairly remunerative, could not be advanced in 
proportion to the rise in wages, A very firm tone continues to 
Fraracterise the pig iron market ; forge pig is quoted M. 78 p.t. 
free Siegen, for third quarter. English foundry pig No. 3 is very 
freely bought at M. 78-50 p.t. free Ruhrort. Requirements in 
semi-finished steel are so large that they can hardly be covercd. 
The scrap iron market is somewhat lifeless, A vigorous trade is 
done in bars, and the hoop mills are well occupied and in some 
instances even vigorously engaged. The plate market, which had 
been somewhat languid before the prolongation of the Steel Con- 
vention, is showing much animation again, and the sheet trade is 
in a lively condition, The pipe business will considerably improve 
by the final agreement arrived at between the Cast Tube Syndi- 
eate and the Mannesman Works, 

The Siegerland Iron Trade. 

There was an improvement noticeable in tie yeereat 
trades last week, and the prolongation of the Steel Convention did 
not fail to influence buyers, who show more confidence already ; 
still, compared with this time last year, demand and sale on the iron 
market are rather moderate. Both dealers and consumers have 
put in heavy supplies previously at prices that yield a fair profit 
now, and this is the cause of their holding back for the present 
with fresh purchases. Quotations are, with few exceptions, the 
same as before. In plates and sheets, as well as in galvanised 
plates, the demand leaves room for improvement. 


Deliveries of the Steel Convention. 
A fair increase is shown in the deliveries of the Steel 
Convention for March of the present year, over the two preceding 
months, 1907. 


Semi-finishet Railway Sectional 
steel. material. iron. 
t. t. t. 

Janaary .. «- «- 154,815 .. .. 188,886 .. .. 146,370 

February .. .. .. 161,847 .. .. 188,311 .. .. 124,806 

March .. .- cc «co 3O¢,08@ .. oo MOSS .. .. WES 
According to the above, March deliveries in semi-finished steel 
are 6597 t. higher than in the month before ; in railway material 


an increase of 25,151 t. is shown, and in sectional iron 27,699 t. 
more were delivered than in February of the present year. Compared 
with the same month last year, the increase in deliveries of railway 
material was 35,632 t., in semi-finished steel 30,108 t., and in 
sectional iron 24,632 t. less were delivered. 


Coal in Germany. 

‘The position of the coal market in Upper Silesia is as firm 
as ever. Engine fuel remains exceedingly scarce. The same is 
reported from the Ruhrort district, where a good deal of trouble 
and delay is caused by the insufficient supplies from most ports ; 
to this is added a want of colliers,and we need not wonder, there- 
fore, if supplies in English coal increase vory strongly. Coke, as 
well as briquettes, continues in vigorous demand. 


The Austro-Hungarian Iron Market. 

So far as pig iron is concerned, good reports can be given 
of the iron market, firmness and animation being generally notice- 
able. In the manufactured iron department only a moderate sort 
of business has been done yet, girders remaining flat, and bars and 
plates show rather less animation than might be desired. Quota- 
tions are the same as before. Austro-Hungarian import in pig iron 
during the first quarter of the present year was 123,679 q.; export, 
121,631 q. Import in blooms, bars, and ingots, 24,550 q.; export, 
104,977 q. Plates: Import, 15,122 q.; export, 57,081 q. Wire: 
Import, 4014 q.; export, 12,848 q. Hardware: Import, 58,296 q.; 
export, 10,981,240 q. On the Austro-Hungarian coal market the 
scarcity in fuel has caused prices to stiffen perceptibly, and con- 
sumers have been offering exceptionally high prices for fresh con- 
tracts just to secure supplies. 


Improving Accounts from Belgium. 

The position of the iron and steel market in Belgium has 
further improved, and a rising tendency could be felt accordingly. 
The following are the average quotations now paid :—170f. to 
171-80f. p.t. for iron bars f.o.b. Antwerp, and 175f. and 180f. p.t. 
for home consumption. For girders 148-75f. p.t. for export is 
noted, and 165f. p.t., free at works, for home consumption. A 
good transmarine business is done in rails. Plates increase in 
firmness, common plates realising 180f. p.t. for export and 
187-50f. p.t. for home consumption. The joining of the nine 
Belgian steel works for the purpose of forming a Belgian Steel 
Convention after the question of the German Convention 
is acting favourably on the condition of the Belgian iron 
market. A rise in prices: can be reported from the pig iron 
market, forge pig selling freely at 77f. to 78f. p.t.; basic is quoted 
87f. to 88f. p.t. During the first four months of the present year 
import in pig iron has increased from 149,000 t. to 172,000t., against 
only 110,000 t. in 1905. England and France come in for the greatest 
share, while the import in pig iron from Germany and Luxemburg 
has decreased. General import in semi-finished steel to Belgium 
also shows a falling off. There is more work coming in at the con- 
struction shops and wagon factories than previously, and the 
mechanical industries are likewise very busy. An improvement, 
both in demand and inquiry, can be reported from the Belgian 
coal market, but nothing of special interest can be reported from 
the various coal manufacturing establishments, 


Firmness on the French Iron Market. 

Regular employment and increasing stiffness in prices are 
reported from the French iron industry. The coal trade isin a 
similar condition, English coal has been imported pretty freely, 
because inland supplies are insufficient to cover the rising demand. 








ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTIONS.—The 
first annual conference will be held in Leeds on Thursday, Friday, 
and Saturday, May 23rd, 24th, and 25th, 1907. On the Wednes- 
day, at 7 p.m., there will be a delegates’ meeting at the Leeds 
Institute. On Thursday, May 23rd, there will be a meeting in the 
Large Hall of the University of Leeds at 10 a.m., when an address 
of welcome to the Council and members of the Association will be 
given by Alderman F. Kinder, J.P., chairman of the Leeds Educa- 
tion Committee, and an address by the President, V. A. Mundella, 
M.A., B.Sc. In the afternoon there will be a visit to the various 
departments of the University of Leeds, and at 7 p.m. a social 
evening at the Leeds Institute. On Friday, May 24th, at 9 a.m., 
will be held the special general meeting at the Leeds Institute, 
to be followed, at 10 a.m., by a meeting for the reading and 
‘liscussion of papers at the Leeds Institute. In the afternoon the 
following works, &c., will be visited :—(1) The Leeds Steel Works, 
(2) the Leeds Corporation Electricity Works, (3) the West Leeds 
High School, in course of construction, and (4) the Jity of Brad- 
ford Technical College.: At 7 p.m. the annual dinner will take 
place at the Grand Central Hotel. .On Saturday, May 25th, there 
will he an excursion to Bolton Abbey and woods. 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I.Mech. B. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not illustrated the Specifcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridginent is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 





STEAM ENGINES AND BOILERS. 


16,180. July 17th, 1906.—ImMPROVEMENTS IN STEAM AND WATER 
INJECTORS, Robert G, Brooke, Upton Grange, Macclesfield. 

This invention relates to self-acting steam injectors of the type 
in which main and supplementary overflow apertures open into 
separate overflow chambers, each of which is provided with its own 
automatic non-return valve for the purpose of preventing the entry 
of air while allowing the escape of overflow water from the corres- 
ponding chamber. The invention has for its object to construct 
an injector of the type mentioned with cones that are of the great- 
est simplicity and strength, and are easily removable and accessible 
for cleaning. In many cases, especially in locomotive work, these 
features are extremely important. There are two figures. Fig. 1 
is a longitudinal section of the injector. The delivery nozzle a of 
the injector is made to form a tight joint between the delivery 
chamber b and the overflow chamber c. It is screwed into a parti- 
tion c! of the body of the injector, and bears against it by means 
of a flange d. It is formed with a sleeve or collar e, which is con- 
nected to the main portion of the delivery nozzle « in such a way 
as to provide the ordinary overflow apertures f. The sleeve ¢ fits 
in the partition g between the overflow chamber ¢ and the sup- 
plementary overflow chamber /, and is internally screw-threaded 
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at j, whilst the outlet part £ of the combining nozzle, which is 
made separate from the lifting tube m, constituting the inlet 
portion thereof, is screwed into the sleeve e. The portion of the 
delivery nozzle a, including its sleeve ¢, which extends rearwardly 
from the partition c! between the overflow chamber c and the 
delivery chamber J, is less in diameter than the portion a!, which 
is screwed into that partition. The rear end £! of the outlet part 
& of the combining nozzle, which is adapted by being made 
hexagonal to facilitate its screwing out of the sleeve ¢, is of less 
diameter than the hole in the partition g between the two overflow 
chambers ¢ and hk. Thus, in order to remove the delivery nozzle a 
and the outlet part / of the combining nozzle from the injector, all 
that is necessary, after removing the cap x of the injector opposite 
to the delivery nozzle a, is to unscrew the delivery nozzle from the 
body of the injector and then to withdraw the delivery nozzle and 
the part & of the combining nozzle screwed therein. The delivery 
part of the combining nozzle can then be easily removed from the 
delivery nozzle by the application of screw keys or the like to the 
two parts, With this construction there is no liability to unscrew 
the outlet part / ef the combining nozzle by unscrewing the delivery 
nozzle a.—April 17th, 1907. 


INTERNAL COMBUSTION ENGINES. 


8285. April 6th, 1906.—IMPROVEMENTS IN OIL ENGINES, Joseph 
Southall, Enderlie, Selborne-road, Worcester. 

There are seven figures. Fig. 1 represents a vertical cross 
section of the vaporiser and valve chambers forming the end of the 
cylinder. A is the vaporiser bolted on to the back end of the 
cylinder B, its front end being divided up intotwo chambers C and 
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D to provide separate passages to the supply valve G and exhaust 
valve H, in order that if any unburnt gases or unvaporised petroleum 
remains in the passage into which the supply valve G opens it may 
not be swept out of the cylinder through the exhaust valve H 
during the piston’s exhaust strokes, The chambers C and D are 
arranged one above the other. Around them runs a fiue E for the 
flame of the lamp to pass round to heat them. In the flue E is 
fitted an ignition tube F communicating with the chamber C to 
facilitate ignition at starting. The back end of the casting A is water- 
jacketed, and provides accommodation for the air and oil supply 
valve G and exhaust valve H. The casting A is by preference made 
in one, J is a shaft driven by chain, or chain and cog, gearing 
from the engine crank shaft at half its speed. On the shaft is 
mounted a cam sleeve K arranged on a feather key so as to be 
capable of being moved sideways along J against the influence of a 
spring, and carrying a cam to operate the valve G through the 
swinging hammer M, and a pair of similar cams to operate the 
valve H through the swinging double hanger P, and a disc used in 
connection with the governing of the engine. The hanger P is 
made double so as not to be subjected toa ——— strain when 
pressing in the valve H situated on a centre line midway between 





the two cams. Q are rollers fixed in the hangers M and P to reduce 
friction and wear.—Apri/ 17th, 1907. 


8358. April 6th, 1906.—AN ImpRoveD INTERNAL COMBUSTION 
Encine, Thomas G. Slipper, Blofield, Norwich. 

This invention pertains to the type of engine wherein the 
exhaust valve is opened by an auxiliary piston, operated by a 
portion of the exhaust gases, and the engine is governed electrically 
tkrough the ignition by a centrifugal governor in the sparking cir- 
cuit. This method of governing may be efficient in the present 
case, since a compressed charge may remain unexploded, owing to 
the action of the governor during the outward stroke and subse- 
quent inward or expulsion stroke, without being expelled, as the 
exhaust can only be opened after a charge is fired. The firing is 
timed automatically by the piston, and fuel is fed by an automatic 
carburetter, in which the hydrocarbon is kept at a constant level. 
There are six figures. Fig. 1 is a longitudinal sectional elevation. 
The water-jacketed main cylinder a is provided about midway with 
an auxiliary cylinder 4, connected with the interior of the main 
cylinder by ports ¢ /. The auxiliary piston ¢ works in the cylinder 
b, and is provided with a depending rod or stem /, against which 
one end of the valve-operating lever g is arranged to bear. The 
lever g is fulerumed on a bracket h, and connected with the rod i 
of the exhaust valve j. The valve j is provided with a compound 
spring—an outer helical spring 4, which tends to hold the valve in 
the closed position, and an inner cushioning spring /1, adapted to 
absorb the blow of the valve-operating lever g. Ports c, arranged 
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between the main and auxiliary cylinders, are uncovered by the 
main piston a! at the end of its explosion stroke, and admit some 
of the burnt gases to the auxiliary cylinder } to operate the piston 
therein, and, through the lever g, the exhaust valve. As soon as 
the burnt gases have entered the auxiliary cylinder ) and opened 
the exhaust valve, the port « is closed by the piston, so that the 
pressure is kept in the auxiliary cylinder } duriog the expulsion 
stroke to maintain the exhaust valve in the open position. The 
burnt gases pass into the cylinder } of the auxiliary piston through 
an admission port c! in the side thereof and a non-return valve c, 
and operate against an annular groove ¢! in the piston, and pass 
through passages communicating therewith to the top of the 
piston. At the end of the expuision or scavenging stroke of the 
working piston a! the auxiliary cylinder / is put into communica- 
tion with an exhaust pipe, not shown. For this purpose the work- 
ing piston a! is provided with an annular groove a? near its outer 
end, which comes over the port d in the main cylinder that com- 
municates with the auxiliary cylinder / and puts the port in com- 
munication with the exhaust. It will be seen that any number of 
coupled motors can be simultaneously governed by a single 
governor of this type. The igniter m, which is a positive “‘ make- 
and-break ” low-tension type, can be instantly removed for inspec- 
tion and cleaning. It is operated by a tripping stud 2 on the 
piston head, and cannot get out of time, and therefore requires no 
adjustment.—A pril 17th, 1907. 


TURBINES. 


15,977. July 14th, 1906.—AN IMPROVEMENT IN MARINE TrR- 
BINES, J. Samuel White and Co., Limited, Edwin C. Carnt, 
and Andrew Forster, all of East Cowes, Isle of Wight. 

This invention relates to balanced marine turbines of the Parsons 
parallel-flow type. The balance is attained by increasing the 
diameter of the forward thrust-producing portion of. the self- 
balance. There are two figures. Fig. 1 is a section. The course 
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of the steam is indicated by arrows, and the self-balance and 

propeller balance portions are respectively denoted by the letters 

S.B. and P.B. The reduction in length resulting from enlarge- 

ment of the forward portion of the self-balance, according to this 

invention, is about one-fifth. It will be observed that the open- 
ings through which steam from the forward end of the self-balance 
passes from the drum are nearer that end than as previoosly con- 
structed. The reason for this is that it is necessary for the steam 
from the drum to enter the blading at a part where the steam - 
gin is the same as that of the steam passing.—April 17th, 

1907. 

16,874. July 26th, 1906.—IMPROVEMENTS IN AND RELATING TO 
STEAMTURBINES, Nicolaus Becker, 17, Egenolfstrasse, Frankfurt- 
Main, Germany. 

This invention relates to a steam turbine, with bowl-shaped cells 
arranged on the circumference of the wheel, whereby the driving 
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medium strikes the wheel radially and the wheel is again actuated 
by counter cells. The feature of the invention is that the driving 
medium, after its exit from a nozzle, passes through a bowl-shaped 
axial cell in a screw line in consequence of the slanting position cf 
the nozzle, and then, after turning round in the blade, is led by 
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means of a guide chamber through a second nozzle and another 
blade of the same wheel rim, and so forth until the expansion of 
the driving medium is reduced to the desired degree. There are 
three figures. Fig. 1 is a longitudinal section. «a are the steam 
inlet nozzles arranged around the turbine wheel, which nozzles are 
fed by an annular delivery common to them all, but not shown in 
the drawing. / are the nozzles for the second and ¢ are the nozzles for 
the third throw of the steam. « and / are the corresponding 
converting chambers for the second and third throw of steam. 
There are two wheel dises on either side of the rim for the blades 
‘.. The steam passes from the nozzles « on to the blades ‘, and is 
turned off after expending its power, owing to the shape of the 
blades. The slanting position of the nozzles varies for the indi- 
vidual steps, the object of this being as follows:—In order to 
facilitate manufacture and fitting, the nozzles of all steps are 
mounted at the same angle m tangentially to the wheel diameter. 
With respect to the variations of steam velocity in the various 
— the angles of the nozzles must vary for the various steps in 
order to fulfil the conditions necessary for a uniform entrance of 
the driving medium.—Api/ 17th, 1907. 


AIR COMPRESSOR. 


8146. April 4th, 1906.—AN ImpRovED Two-stack AIR Com- 
PRESSOR, Cataldo Marsicano, 1 B, Paggeria, Naples, Italy. 

The object of this invention is to simpiify the construction and 
increase the efficiency of a two-stage air compressor. The drawing 
is an axial section. The two cylinders 1 and 2 are combined on the 
same axis, ‘They are kept stationary in a water reservoir 3. The 
two pistons 5 and 6 are connected by means of the rod 4, and pro- 
vided with their respective leather packings 7 and 8. By means 
of the two transmission rods 9 they are attached to the motor by a 
crosshead 10, The cylinders 1 and 2 form the pump barrel, which 
is closed and kept stationary by the cover 11, containing the suc- 
tion valve 12, upon which is placed a lubricator. To complete the 
apparatus, there are the valves 13, 14, and 15, and the coil 16, 
which at its lowerend reaches into the chamber of the valve 15, and 
at its upper part is connected to the external air conduit 17 by 
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means of the coupling-box 18. The refrigerating water flows into 
the reservoir 3 by means of the tube 19, and it is gradually 
exhausted through the internal empty space of the cover 11, shown 
on the drawing by an arrow. The refrigerating water is supplied 
by a small pump attached to the motor, and through the holes 20 
surrounding the rods 9 reaches into the cylinders 1 and 2, where it 
wets the leatherings and the other working surfaces, preventing 
their heating. This is a most important feature of the apparatus. 
The same water contained in the reservoir passes through the holes 
21, keeping cool the plug 22 of the valve 15, and thusit guarantees 
tke right working of the internal spiral spring. The motor draws 
down the two pistons by means of the transmission rods 9, and the 
external air, through the valve 12, passes into the cylinder 1, while, 
in the ascent of the pistons, the air contained in the cylinder closes 
the valve 12, and then, through the valves 13 and 14, flows into 
the cylinder 2. In the descent of the pistons, and while fresh air 
penetrates into the cylinder 1, the air contained in the cylinder 2 
is compressed. It then opens the valve 15, and, by means of the 
serpentine 16, flows into the external conduit 17 throngh the 
coupling-box 18.—A pri/ 17th, 1907. 


ORDNANCE. 


April 5th, 1906.—ImMPROVEMENTS IN GUN MOoUNTINGS, 
bany F. Petch, Coventry Ordnance Works, Limited, 30, 
Broadway, Westminster, London. 
This invention relates to mountings applicable to naval and land 
service guns. The cradle in which the gun slides, instead of 
being in the form of a tube, is composed of a series of supporting 
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stirrups or pieces, which are sbrunk or otherwise fixed on the 
cylinder or tube containing the bydraulic buffer and ronning ont 
springs, the cylinder or tube being made of sufficient girder 
strength to support the weight of the gun during its recoil, and 
aff.rd the necessary torsional resistance. The drawing shows a 
sectional perspective view of the gun cradle. The cradle is pro- 
vided with a closed section of tube a, and towards the front end of 
the tube is shrunk on a casting or forging /, with an extension 
piece ¢ of such form as to wholly or partly surround the gun—not 
shown. In the latter case, as shown, there is fitted a cap d, so 
that the jacket of the gun is free to slide within the bearing of 





this extension piece, On this extension piece are trunnions ¢ of 
ordinary construction. If desired, keys may be provided on the 
gun or on the extension piece « to prevent the former from 
turning or to act as slides. Towards the other end of the cradle 
are fixed two castings or forgings fg. These may wholly, or as 
shown in the drawing, partly, surround the gun, the latter being 
free to slide in bearing surfaces 4 & provided on the same, and 
keys may be provided either on the gun or on the extension 
pieces. To the castiog or forging g are fixed, either on one or 
both sides or centrally, means for elevating the gun. 7 ¢ are seat- 
ings for the elevating arcs. Within the closed section tube a, 
which forms the girder of the cradle, is arranged a hydraulic recoil 
buffer surrounded by one or more columns of springs ;. The 
eylinder & of the buffer may be fixed to the horn of the gun, 
and the piston-rod / to the froat end of the closed section tube.— 
April 17th, 1907. 


PUMPS. 


10,063. April 30th, 1906.—IMPROVEMENTS IN AND RELATING TO 
DIAPHRAGM Pumps, Rudolf Terberger, 63, Bergstrasse, Duisburg- 
Meidevich, Germany. 

Diaphragm pumps are at present mainly used for raising muddy 
and impure liquids, and the suction and pressure are obtained by 
means of the bending of a solid disc made from suitable material. 
The pump casing consists of a smooth cylinder. A diaphragm 
pump to be used for raising very great volumes of water, such as 
used on ships, if constructed on known systems, must he of 
enormous size, and, consequently, very heavy, which causes many 
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inconveniences, The object of this invention is to overcome these 
inconveniences and to improve the construction of this particular 
kind of pump in such a manner that, owing to the particular shape 
of the pump body and owing to the application of a perforated 
diaphragm with valves, the pump, although of very great effi- 
ciency, is of little weight and easy to handle. There are two 
figures. Fig. 1 is a section of adouble pump. The diaphragm r, 
of suitable material, is fixed in the joint of the two cone-shaped 
parts a/, of the pump body, which are connected at their base. 
The diaphragm ¢ is provided with a central opening, in which a 
ball valve d is arranged. The rod ¢ has a fork-shaped end part /, 
which serves as valve stem. The conical shape of the two halves 
of the sucker of the pump has the effect that the useless space, 
which in the pumps of known construction is unnecessarily great, 
is restricted to a minimum. The sucker space is completely 
utilised in this diaphragm pump.—Apri/ 17th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Official Gazet’'e. 


848,496. MEANS FOR PROMOTING CIRCULATION IN STEAM BOILERS, 
S. J. Ross, London, England, assignor of one-third to H. 
Schofield and one-third to O. P, Macfarlane, Loudon, England. 

Filed September 25th; 1905. Y 
Two bent nozzles are fitted as shown, 


848,496] 


That on the top sets up 


a current towards the front of the boiler, as denoted by the 

arrows, which return along the bottom into the lower nozzle. 

There are six claims, 

846,471. FREED-GOVERNOR FOR OIL ENGINES, F. G@. Hobart, Beloit, 
Wis., assignor to Fairbanks, Morse and Co., Chicago, fil., a 
Corporation of Tilinois. — Filed July 27th, 1903, 


(646,471) 


This invention is adequately described by the following claim, 
the last of seven. In a gas engine the combination with an air 





chamber and a slide valve for controlling the inlet from said 

chamber*to the cylinder of the engine, of an oil reservoir and ay 

upturned‘suction inlet pipe for the oil located immediately behing 

the said slide valve, whereby the vapour of oil and air is cop. 

trolled immediately at the inlet of the oil, substantially as 

described, 

846,521.4 ELectrric Furnace, Le &, W. Stevens, Syracuse, Ny 
assignor to Advance Furnace Company of America, Utica, N, y 
-- Filed September 16th, 1905. 

F This invention is for producing a gas-tight joint round the 
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electrode ; a species of stuffing-box is filled, as shown, with granu- 
lar refractory material. The outside of the box is water-cooled, 
There are nine claims. 
846,622. Post-HOLE DIGGER AND PoLe-SEeTTeR, 2. H, Rolanson, 
Ladianapolis, Ind,—Filed April 21st, 1906. 
This is a machine for setting up railway fence or telegraph posts, 


[846,622] 








The drawing explains the invention. An earth augur is driven by 
an oil engine on a turntable supported by a truck. There are five 
claims. 

846,692. CONTROLLING MEANS FOR VaLves, ('. A. Parsons, Nev- 
castle-upon-Tyne, and J. Turnbull, Wallsend, England y said 
Turnbull assignor to said Parsons.— Filed June 9th, 1905. 

This invention applies to turbine governors. It embodies, in 
combination, a non-return valve, a controlling motor adapted to 























close said valve against pressure, means for holding the valve shut 

independently of the controlling motor comprising studs 7, a co- 

operating cross head g and nut y, substantially as described. 
ere are four claims, 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer Captain.—W. Skarp, to the President, additional, for 
instruction in turbine machinery at Messrs. Parsons’ Works and in 
the Newcastle district. 

Engineer C »mmander.—H. Wall, to the President, additional, 
for temporary service in the Director of Naval Ordnance Depart- 
ment. . 

Engineer Lieutenants.—B. C. Bowler, to the Edgar and to the 
Warrior, on commissioning; A. V. Eldridge, to the’ Espiegle, 
additional, for the Dartmouth College, for instruction of cadets ; 
J; ©. Pearson, to the Cornwall, and A. W. McKinlay, to the 
Vivid, additional, for R.N. ae gets College, Keyham ; 
F. 8. Moss, to the Jnno, and G. W. Phillips, to the President, 
additional, for service in Controller's Department ; G. H. Page, to 
the President, additional, for temporary service in N.I.D.; W. G. 
Colquhoun, to the Sapphire, additional, for the Crane; F. Pring, 
to the Hussar, on completing; P. F. Griffiths, to the Blake, for 
the Gipsy ; W. T. Parez, to the Drake, on recommissioning. The 
appointment of Engineer Liententant FE. J. Connor to the Drake 
is cancelled, 
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MACHINE TOOL DESIGN. 


essor J. T. Nicorson, D.Se., and Mr. DEMpPsTER SMITH. 
No. XXXVI.* 
SCREW-CUTITING AND CROSS-THREADING. 

In some of the more recent machines the old time jin. 
itch guide serew or leader has been displaced by one of 
a finer pitch. The reason for this is not at all clear. 
Some engineers have the idea that a fine pitch screw, 
ike a small pitch wheel, gives a more uniform motion, 
and whether this, or the impression that a fine threaded 
serew looks neater and more in proportion to the other 
arts of the machine in small lathes, is responsible for the 
departure it is difficult to say. It is a common practice 
in America in the smaller sizes of lathes to furnish a 
leading screw having a pitch of five, six, or seven threads 

y inch. This is quite in accord with their adopted 
system of pitch, viz., so many threads per inch. Pro- 
viding screws of the usual number of threads or pitch 
can be cut as easily with a fine pitch leader as with a 
coarse, it does not matter which is adopted. This, how- 
ever, is not always the case, as will be seen from the 
following comparison. 

Taking a lathe where the leader is driven from the 
spindle through a train of change wheels mounted on a 
quadrant at the rear of the headstock, the nut being with- 
drawn when the tool has reached the end of the screw, 
and the saddle brought back by hand, we have :— 

Case (a): Single thread even pitched screws.—When 
cutting a single threaded screw of an even number of 
threads per inch with a leader of two threads per inch 
there is no possibility of crossing or splitting the thread— 
providing, of course, the relative position of the tool and 
nut remain undisturbed—as it will be a multiple of the 
Jeader, and as the nut can only enter every jin. or revo- 
jution of the leader the tool will always be opposite 
the groove of the screw being cut. Should the leader have 
a pitch of six threads per inch no trouble will be expe- 
rienced so long as the screw operated upon is a multiple 
of the same, viz., 6, 12, 18, &c., threads per inch. As the 
nut can be engaged every } of an inch there is a chance 
of cross-threading at two distinct places, viz., } and } of 
an inch when cutting screws of any other even number, 
such as 2, 4, 8, &e., threads per inch. Similarly an even 
pitch screw can be cut by a 7 per inch leader if it is a 
multiple of the latter without interference, but for any 
other even pitch the chances of crossing the thread are 
increased to 6 out of 7 times. 

Method (1).—An obvious way of surmounting this dif- 
ficulty would be to provide a reverse motion on the 
countershaft wherewith to reverse the machine without 
disengaging the nut and leader. 

Method (2).—Such a method, however, is slow and 
tedious, and the operator generally prefers to disengage 
the nut and run the carriage quickly back by hand to the 
starting point. When this method is adopted the nut 
is engaged with the leader prior to taking the first cut 
on the screw. The faceplate and wheel on the end of 
the leader are then marked in line with some fixed object 
—frequently a chalk mark onthe bed. A stop is brought 
up to the saddle against which it (the saddle) may abut, 
as it is essential that the saddle should return to the 
same position each time. After the cut has been taken, 
ard the saddle has been brought against the stop, the 
nut is engaged with the leader when the marks on the 
faceplate and wheel come simultaneously opposite the 
fixed mark. Here the operator may require to stop the 
lathe to bring the marks in line, but unless the leader be 
of a very fine or odd pitch it is not generally necessary. 
Now, if the carriage is not brought to its original position 
it is possible to engage the nut when the marks come 
simultaneously together and yet cross-thread the screw. 
The result will be the same if the saddle is brought against 
the stop and the nut engaged prior to the marks coming 
together. 

Case (b'; Single thread odd pitched screw.—TIf the serew 
operated upon contains an odd number of threads per 
inch it is possible to split the same with a two per inch 
leader, as the nut can be engaged every }in. when the 
tool is opposite a half thread onthe serew. With a 6 per 
inch leader there is a likelihood of cross-threading in 
five places when cutting 1, 5. 7, 11, &c., threads per inch, 
but in the case of 8, 9, 15, &., it will only halve the 
thread. Obviously a 7 per inch leader will cut 7, 21, 35, 
&c., threads without cross-threading, as they are multiples 
of the same, but with any other odd pitch the likelihood 
of crossing the thread is correspondingly increased. 
Briefly stated, the fraction of the leader in inches corre- 
‘ponding to the revolutions made by same multiplied by 
the number of threads being cut must equal a whole 
number to avoid interference. Thus, with a 6 per inch 
leader and 9 threaded screw :— 


By Prof 


Inches correspond- Number of 
ing to revolutions x _ threads in 
of leader serew. 

} nid x 9°: = 14 (crossing) 
z x9. = $$ 
Bt ie ar = 44 (crossing) 
* ee. wee wee x 9 = 6 
ae KOMY acs = 7% (crossing) 


When cutting this class of thread with a 2 per inch 
leader and adopting method (2) the task is comparatively 
easy, as the marks come together every second revolution 
of the leader, whilst they are diametrically opposite at 
the intervening revolution. With a 6 per inch leader the 
operation is by no means so simple, since the marks only 
come together every six revolutions, and there is seldom 
any distinct difference of the marks in the intervening 
revolutions, asin the preceding case. The occasions when 
the marks are diametrically apart are when the screw 
operated upon contains -such thread as 3, 9,15, &c., per 
inch, in which case the nut may be engaged every second 
revolution of the leader. 

_ The marks may be less than one-seventh of a revolu- 
tion apart, in which case, when running quickly, as when 
cutting a screw of small diameter, it is most difficult, 
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and sometimes next to impossible, to catch them. Under 
these circumstances the operator would stop the lathe to 
bring the marks together, and, having run the saddle 
back to the stop, would enter the nut before re-starting 
the machine. The loss of time occasioned by the stop- 
ping and starting at each cut, and the absence of the 
man from the tool at the commencement of the 
cut—as it is not common now-a-days to furnish a 
belt striking gear which can be controlled from the 
saddle—are serious objections to this system. If the 
machine were fitted to allow of method (1) being adopted 
there would be no need to trouble about the marks on 
the face plate and wheel on the leader; neither would it 
be necessary to bring the saddle back to the original 
starting place each time, as the relative position of the 
nut and screw are always maintained. While this 
method is slow, it is sure and simple; but the additional 
belt and pulleys on the line and countershaft are against 


its adoption, and unless the machine can be reversed | 


from the saddle it has the objection mentioned above. 

Method (3).—If the lathe is provided with a reversing 
train to the feeding mechanism similar to those shown in 
Figs. 126 ante, and the clutch actuated from the saddle 
either by hand or a self-acting knockout device (obtained 
by fitting adjustable, tappets on the rod), another and 
more positive means of preventing cross-threading may 
be secured. 

The spur wheels on the end of the spindle and change 
wheel or reversing shaft have equal numbers of teeth and 
the clutch can only engage the wheel at one place, the 
relation between the spindle and shaft being always main- 
tained. When the tool has reached the end of the screw 
the clutch is first disengaged, thereby bringing the change 
wheels and leader to rest, whilst the work continues to 
rotate; and the nut is afterwards withdrawn from the 
leader. If the saddle be then moved back so that the 
length of the screw or screw produced (i.¢., the travel of 
the tool) is a definite number of inches, the screw and 
leader will each contain an exact number of full threads, 
and the nut will correctly engage with the leader. After 


entering the nut the clutch may be engaged, and the | 


same process repeated. Thus, by always stopping and 
starting at the same place interference is avoided. The 
arrangement conveniently lends itself to both operations 
(i.e., disengaging first the clutch and then the nut, and 
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Fig. 157—SIMPLE 


vice versa) being performed by one movement, as a small 
lever on the actuating rod, and travelling with the saddle, 
can be connected by a link to the nut handle. 

Method (4).—If the length of the screw be short, it may 
be quicker to engage the clutch with the opposite wheel, 
thereby reversing the feeding mechanism without disen- 
gaging the nut, in which case the tool will always be in 
the correct position, no matter where the cut ends or 
starts, or whether the number of threads be even, odd, or 
fractional. 

It is evident that the above result cannot be obtained 
when the clutch is mounted on the leader. 

The fine pitch guide screw need not be further dis- 
cussed. Sufficient has been said about its accompany- 
ing disadvantages to preclude its adoption by preference, 
unless provision be made similar to that referred to in 
method (3). In what follows only }in. pitch guide screws 
are considered. 

Case (c): Single-thread fractional pitched screws.— 
The case of a fractional pitch screw, such as jin. pitch or 
14 threads per inch, is similar to that last discussed 
(case b), insofar that if method (3) be used the saddle must 
always return to the starting place, and the nut only be 
engaged when the marks come simultaneously together. 
This, however, will only occur every third revolution of 
the leader, so that the chances of crossing are increased 
to two out of three. If method (3) be used, the length of 
the serew—or screw produced—may be in inches or half- 
inches, provided it is a multiple of 3—the shortest length 
in which the leader and screw contain a full number of 
threads—or the number of threads contained therein may 
be divisible by 2. Similarly, with this system 3, when 
cutting a screw of lfin. pitch or 4 threads per inch, the 
necessary length of screw for proper engagement must bea 
multiple of 34 or the number of. threads contained therein 
are divisible by 2. Whilst with method (2) there is no 
need to have a full number of threads or inches in the 
screw, the difficulty of catching the marks is consider- 
ably increased, as a correct engagement is only secured 
every seventh turn of the leader, and the marks in the 
interval may be but }th of a revolution apart. 
class of work which gives the operator most trouble, 











It is this | 


reversing mechanism to same were fitted with a quick 
return train, capable of being controlled from the saddle. 
In this way the time spent in returning at the same 
rate as the forward feed is saved. It may be objected to 
this arrangement that there will be increased wear of the 
leader and nut. There seems, however, no reason why 
the diameter of the former and the length of the latter 
should not be enlarged to allow for same. 

Method (5).—Messrs. Archdale and Co., Birmingham, 
effectively overcome the above difficulties in their small 
lathes by providing interchangeable nuts and small hollow 
leaders of different pitches. These can be slipped on and 
| connected to a permanent spindle—occupying the position 

on the machine usually assigned to the guide screw-— 
| driven by a fixed train of wheels at the rear of the head- 
| stock, and by this means the wearis distributed over a num- 
| ber of pieces which can be easily and cheaply replaced. 
| The system is, however, only applicable to smal! work. 
Case (d): Multiple thread screws.—In a screw having 
| more than one thread, each thread may be treated sepa- 
| rately, so that what has already been said regarding the 
| various methods, pitches, or number of threads per inch 
| above applies equally to this case. Thus a }in. pitch, 
| double-thread screw may be treated as a }in. pitch single, 
| and a #in. pitch treble as a_ in. pitch single thread, and 
}soon. The width of tool and depth of thread must, of 
| course, be proportioned to suit. The question of the sub- 
| division of the screw arises, however, and this may be 
| performed in several different ways, depending on the 
| pitch and number of threads. If, e.g., the pitch of the 

screw operated upon is a whole number of inches—i.e., 

lin., 2in., 3in., &e., pitch — and double-threaded, the 
| operator would probably adopt method (2), but would 
| prefer to mark the face-plate in two plazes—diametrically 

opposite each other. The nut would then be engaged as 
| these marks came together alternately with those on the 
leader wheel and bed, and a cut would be taken down 
|each thread in succession before altering the feed or 
| depth of cut. Similarly with a treble-threaded screw of 
| 1din., 8in., 44in. pitch, the face-plate would be divided 
| into three parts and marked ; a cut being on each thread 
| in succession, as described above. 

For the majority of maltiple-threaded screws, however, 
the ‘above system is inapplicable, and a method which 
will meet all cases is the following:—Assuming the 
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REVERSING TRAIN 


| change wheel shaft to rotate at the same rate as the 
spindle—which it generally does—the operator would 
select, as a member of the train, a first motion change 
wheel, having its number of teeth a multiple of the 
number of threads to be cut. Having engaged the nut, 
fixed the stop behind the carriage, and marked the face 
plate and wheel on the end of the leader in line with the 
fixed mark prior to taking the first cut as in method (2), 
he would then divide the teeth of the firsts motion change 
wheel into the required number of parts, making sure 
that the first marked tooth was diametrically opposite a 
| space in the driven wheel. Proceeding as in method (2), 
he would then complete one thread. To cut the second 
thread the first motion change wheel should be with- 
| drawn—clear of the driven wheel, so that the remainder 
lof the train and leader are undisturbed—and turned 
| round with the spindle until the next divided tooth came 
| opposite the space vacated by the first marked tooth, and 
| would be engaged with the same. As the mark on the 
| face-plate has changed its position during this operation, 
it is necessary to re-mark the same, and to save con- 
| fusion the first mark should be obliterated. 
| The result of this operation is that the work with the 
| spindle has been simply turned round to the next thread 
| without disturbing the change wheels, guide screw, or 
| position of the tool. A similar result would be obtained 
| by dividing the face-plate into the number of parts 
| corresponding to the threads, and having disengaged the 
| change wheels, moving it—the face-plate—round one 
| division. This, and all such methods, however, lack the 
| accuracy of the former in that the operator cannot so 
| conveniently divide the face-plate, and the backlash in 
|the change wheels, &c., having been released and 
| unaccounted for, may be sufficient to throw the wheel 
| out one or more teeth, thereby producing threads of 
| varying thicknesses. When, therefore, the screw-cutting 
| feed is driven through the turning feed mechanism, the 
|Jatter should contain a pair of equal wheels—as in 
| Fig. 139 ante—to allow of the sub-division being 
| performed outside the box, where it is accessible and 
easily seen. 
| An arrangement whereby the direction of traverse may 


j 


involving harassing calculations on the lathe bed or 12in. | be reversed from the saddle and the tool returned to the 
rule, and causes the greatest loss of his time. It appears | starting point at a much higher rate of speed than that 
that method (4), which is simple and positive, would | of the feed is shown in Fig. 158. 

furnish an entirely satisfactory solution of all cases if the | 


The device will be more easily understood by consider 
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ing first the simple reversing train shown in Fig. 157. 
Here the wheel A is keyed to the spindle or other similar 
shaft, and drives the wheels B or C, depending on the 
direction of feed desired. The wheel B is keyed to the 
change wheel shaft G, which rotates in the excentric 
bushes H fitted in the headstock cheeks. The inter- 
mediate wheel C is mounted on a shaft carried by the 
arms, coupled together by a cross shaft and to the bushes 
H, so that they move together. Thus, if the handle is 
raised as shown at K, the wheel B meshes directly with 
A and rotates in the opposite direction, whereas if the 


Fig. 158—REV 


handle is depressed as shown at L, the intermediate wheel 
C is brought into gear with A, thereby causing B to rotate 
in the same direction as A. By bringing the handle to 
mid position, the train is entirely disengaged, as in the 
ordinary reversing gears. The mechanism can be locked 
in any of the three positions by a pin in the headstock 
cheek which enters the exceniric bush H, or by any of the 
other locking devices commonly adopted, and previously 
described, to suit the position of the train. 

There is no particular necessity for the feeding 


by simply reversing the saddle motion to cut both ways, 
| since it would be necessary for the work to rotate in the 
| opposite direction, and the tool to be turned upside down 
| and probably readjusted. In the device shown in Fig. 

158, which is believed to be novel, the wheels A, B, and 
| C form the simple reversing train, as in the arrangement 

above, whilst D, E, and F form the quick return train. 
| The wheels B and F are free on the change wheel shaft 
| G, but can be connected to it by the double-faced clutch I, 
| which is keyed to the shaft. The clutch has a large 

tooth, so that it can only engage the wheel at one place, 


ERSING TRAIN 


and as A and B are equal, the relative position of the 
clutch and work is maintained. The clutch is controlled 
from the saddle by a push-and-pull rod at the front of 
the bed and a lever in the headstock. The wheel D is 
mounted on the same shaft as the wheel C, and since the 
latter is smaller than the driver (A or B), and D larger 
than F, the speed of revolution of the last named is 
greater than that of the spindle. An intermediate wheel 
E carried on the right-hand arm H is introduced between 
D and F, so that whatever may be the direction of 
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Fig. 159—TAPERING ATTACHMENT 


mechanism to be capable of being reversed from the 
saddle, unless it be to retain the relative position of the 
tool and work as when screw-cutting. Cross-feeding, or 
surfacing with a knifing tool, is about the cnly case where 
the tool would be employed to cut both ways without 
having to alter its position. If the proper form of tool is 


adopted for the traversing feed—be it roughing or | 
finishing—it will drag or score the work if an attempt be | 
made to feed in the opposite direction. When screw- | 


cutting the thread is generally right or Ic ft-handed—it is 
extremely rare for it to be both—so that it is impossible 


motion of B, that of F will be opposite. Should the 
quick return train not be required, the right-hand trian 
may be disengaged by withdrawing the wheel D. 
Taper-turning attachments.—As already mentioned 
in the description of saddle mechanisms, a taper-turning 
feed can be secured by combining the longitudinal and 
cross-feeds. The feeds obtained by this means are limited 
by the values of the change wheels usually supplied and the 
fixed train of gear on the saddle apron, so that it is not 
| always possible to get the feed desired. This is particu- 
larly the case with small lathes where the taper work is 


very varied. Such tapers, e¢.g., as the Morse standards 
which are approximately 1 in 20—could not be cut by 
this method. The fault here lies, of course, with the 
tapers which, in the case of the Morse, could be just as 
easily 1 in 20 as almost that. 

Again, in small work it generally happens that only g 
portion of the job is tapered and the remainder para}}¢} 
so that it is necessary, for economical production, to be 
able to change quickly from taper to parallel turning, oy 
vice versd. This may be accomplished in several ways 
but the most satisfactory method for moderate tapers’ jg 
that of the adjustable bar or slide at the back of the 
lathe. 

An attachment of this description, by John Lang ang 
Sons, is shown in Fig. 159, The tapering bar A is sup. 
ported throughout its entire length by the guide bar B, 
and swivels about a pin fixed in the centre of the same, 
To facilitate setting the end of the guide bar nearest to 
the fast headstock is graduated in degrees, and A has 
corresponding zeromark. The bar B is carried by the 
bracket C bolted to the rear of the saddle so that jt 
travels with it, whilst B is held by the stud D in the 
bracket E, which can be locked to the bed at any desired 
position. When taper turning the surfacing screw nut js 
disengaged, and the projecting arm I on the bottom 
slide is coupled to G on A, so that as the saddle jg 
advanced along the bed the slides are compelled to follow 
the tapering bar. A cross adjustment to the tool when 
so engaged is obtained by setting the swivel slide, as 
shown in figure. The arrangement permits of a quick 
and easy change, and of cbtaining a taper anywhere 
within the length of the bed. 








THE NORTH SEA: ITS PHYSICAL CHARACTER. 
ISTICS, TIDES AND CURRENTS. 
By W. H. WHEELER, M. Inst. C.E, 
No, 3%:* 


Coast erosion.—While the area of the sea has been 
diminished by accretion, on the other hand it has been 
increased by erosion of the coast. The localities where 
this has principally taken place are along the cliffs of 
glacial drift extending along the Yorkshire coast from 
Flamborough to the Humber, and along those of the 
Norfolk and Suffolk coasts from Sheringham to the river 
Colne, and along the Kentish coast from Sheerness to 
Margate. The material eroded is principally the drift 
that had been deposited at the termination of the glacial 
period. The sea has encroached on the Yorkshire coast, 
over a distance of about 40 miles, about two miles during 
the last twenty centuries, and the sites of several viilages 
are now under the sea. Erosion is going on at the rate 
of 2} yards a year. 

On the Norfolk coast the encroachment of the sea has 
been in some places nearly as great as that on the York- 
shire coast. The old town of Shipden is now below the 
sea, which extends two miles more inland than it 
did in the time of the Roman occupation. The erosion 
continues along nearly the whole of the coasts of Norfolk 
and Suffolk for over a length of 100 miles. Here also the 
sites of several churches and villages lie buried in the 
sea. North of Lowestoft and Yarmouth there has been 
some compensation in the extension seaward of the 
shore owing to the projection of the harbour works, but 
in both places on the south side there has been con- 
siderable loss of land going on during the last few years. 

Along the coasts of the northern part of the sea, 
erosion of the older and harder rocks forming the cliffs 
has also taken place, but to a less extent. These cliffs 
originally sloped seaward to the sea bed, witha continua- 
tion of the inclination that they now have landward of the 
sea face. The form of the cliffs as they exist is due to 
the destructive action of the glaciers moving along the 
sea and grinding against the shore, to subsequent erosion, 
landslips, and weathering from rain and frost. This 
wearing away has not been regular. Headlands composed 
of hard rocks project out in many places beyond low water, 
while the softer rocks which at one time adjoined them 
have been gradually worn away, leaving indents and 
bays. A great part of the material thus eroded from the 
cliffs has been carried away in suspension and deposited 
on the bed of the sea, the coarser material forming the 
existing beaches. To this cause may be ascribed the 
original formation of large shingle banks such as those 
at Weybourne and Aldborough. 

Depression of the land.—Another change that has 
taken place in the North Sea is the depression of the land. 
The area that this extends over cannot be definitely 
placed, but that such a lowering of surface of the land, 
to the extent of at least 30ft., is shown by the remains of 
large submarine forests that are exposed off the coasts of 
Sutton and Mablethorpe in Lincolnshire, and also off the 
coasts of Norfolk and Suffolk at low water of spring tides. 
Throughout the whole of the Fen land there are beds of peat, 
resting on boulder clay, in some places exposed, in others 
overlaid by alluvium. This fresh water peat is about 
20ft. below sea level. During the excavation required in 
the construction of Boston Dock the same bed of peat 
was found resting on boulder clay at the level of low 
water of spring tides, and overlaid by 20ft. of alluvium. 
In the peat bed are found the remains of trees, some 
of very large size, consisting of oaks, beeches, alders, 
yews, hazel,and others. Though these trees are generally 
found lying buried in the peat, the stumps are also there, 
rooted in the boulder clay and standing upright for 2ft. or 
8ft. above the surface. As spring tides on this part of 
the coast rise more than 20ft., the surface of the land 
must have been at least 30ft. higher than at present, so 
that the roots could be clear of the salt water. 

The remains of a similar forest have been traced for 
40 miles along the coasts of Norfolk and Suffolk, where 
large boulder-like blocks of peat are frequently thrown 
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on the beach from the submerged peat bed, and also 


bones of wolves, hears, beavers, elephants, and other | 


animals ; the remains of trees, with their stems rooted 
in the clay and sand, are also occasionally visible at low 
spring ebb. Fossilised remains of large mammals, 
pelonging to the post-glacial period, are frequently 
brought up from this bed by fishermen in their nets. On 
the coast of Essex, at Clacton, stumps of trees have also 
been found at low water. 

Tides.—The tidal wave enters the North Sea at both 
cnds; one tide flowing out of the Atlantic between the 
coasts of Scotland and Norway, and the other coming 
{rom the English Channel. The two tides meet at the 
Straits of Dover, the Channel tide being twelve hours 
earlier than that coming from the north. The rise of the 
tide at different parts of the sea varies from 4{t. to 22ft. 

The width of the sea where the northern wave enters 
between the Orkney and Shetland Islands and the coast 
of Norway is 180 miles. A large quantity of tidal water 
also flows and ebbs through the Pentland Firth. It is 
high water at Shetland Islands at 9 hours 45 min., and 
at Bergen on the coast of Norway at 10 hours 5 min., 
and at Duncansby Head, the north-east point of Scotland, 
at 10 hours 26 min., the tide rising there 10ft.; the rise 
cn the coast of Norway at Bergen being 4ft. The 
southern tide, propagated up the English Channel, makes 
high water at Dover at 11 hours 12 min., the rise being 
18ft. 9in., and at Calais, on the opposite coast, at 11 hours 
4] iin., the rise there being 21ft.; this being about one 
hour later than the time at which the northern tide enters 
at the north of Scotland, and 23 hours after the great 
tidal wave has left the Southern Ocean. 

The crest of the northern wave makes high water suc- 
cecssively later from Duncansby Head to Harwich, where 
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southward, high water is at 2 hours 42 min., and at 
Ameland, 60 miles eastward, at 1 hour 23 min., at the 
Texel high water is at 5 hours 40 min.; the six o’clock 
cotidial Jine running across from here to the Wash. The 
rise at Texel is only 4ft., or about one-fifth of that on the 
opposite English coast. 

In the south-east compartment of the North Sea the 
tide is derived from the wave which comes up the English 
Channel and makes high water at Calais at 11 hours 
41 sain. with a rise of 21ft., and at Dover at 11 hours 
12 min. with arise of 18}ft. [t then proceeds progressively 
from Calais to somewhere about Ymuiden, on the Dutch 
coast, where high water is at 2 hours 42 min., the rate of 
progress being 40 miles an hour, the rise decreasing from 
21ft. to 6ft. The 12 o’clock cotidial line runs from 
Dunkirk to Harwich. At Yarmouth, which is about the 
same parallel as Ymuiden, the time of high water is at 
9 hours 9 min., the rise being the same, the wave in one 
case having come from the north, and in the other case 
from the south. It is low water on this part of the 
Dutch coast when it is high on the English side. 

Rotary tides.—Owing to the tidal wave setting in two 
opposite directions in the southern compartment of the 
North Sea the tides have a rotary action round the shoals 
and banks. The general direction of the tide near Spurn 
Point is $.8.W.; at the Dowsing the set at low water is 
N.W., it then works round by 8.W. to E. to high water, and 
then by N.E. to N. at five hours after high water. At the 
inner Dowsing and Dudgeon the set is also rotary, moving 
round from N. by W. to 8. and N.E. At Hammond 
Knoll, Winterton Ridge, the Owers, the Leman, the 
Would, and the Galloper, the rotary action of the stream 
is with the hands of a clock, exactly contrary to that 
which it obtains at the Dudgeon and outer Dowsing, 
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an hour. For example, the tidal current close in to the 
Sunderland coast changes at high and low water; at a 
mile from the shore it is ar hour later, while four or five 
miles out the change is at three hours after high water or 
low water. 

On the coast of England the tidal currents run at the 
rate of from 1} to 2 knots, increasing past headlands and 
projecting parts to3 knots. Through Pentland Firth they 
attain a velocity of from 7 to 10 knots.” 

Surface currents.—In addition to the movement of 
the water in the North Sea, due to tidal action, there is 
a circulation due to meteorological causes. About the 
years 1894-7 the Fishery Board of Scotland caused an 
investigation to be made of the North Sea currents and 
their relation to the movement of the eggs and spawn of 
fish. Several thousand drift bottles were cast into various 
parts of the North Sea, many of which were picked up 
along a stretch of about 1700 miles off the coasts of 
Scotland, England, Holland, Germany, Sweden, and 
Norway. The general result was to show the existence 
of a southerly surface current down the coasts of Scot- 
land and England, in a curve bending in a south-easterly 
direction as far as the south side of the Dogger Bank, 
and thence in an E.N.E. direction, through the Silver 
Pit, towards Holland and Denmark, and then north- 
wards to the Skager-Rack. Only two drift bottles 
were found between the Humber and the Wash, and 
none entered either of these estuaries. The southward 
surface movement was at the average rate of 2 to 3 miles 
a day with a maximum of 6. 

The drift of the bottles was as nearly as possuble in 
the same direction as the set of the flood current, but it 
is evident that their movement was not due to tidal 
action, as their course would have been reversed on the 
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Figs. 1 and 2—SECTIONS SHOWING METHOD OF BORING THE KARAWANKEN TUNNEL 


it begins to feel the influence of the tidal wave coming 
from the south. 

The progress of the wave is not, however, uniform, as 
it is impeded by the Dogger Bank and the shoal water of 
the southern compartment. It is high water at Wick, 
the north-east point of Scotland, at 11 hours 384 min. At 
Spurn Point, at the mouth of the Humber, at 5 hours 
26 min., and at Harwich at 11 hcurs 56 min. The rate 
of progress from Wick to Spurn Point is from 70 to 40 
miles an hour, the average being 50 miles; from Spurn 
to Winterton the rate is 15 miles; and from there to 
Harwich 10 miles. 

South of Flamborough, owing to the impediment 
caused to its progress by the Dogger Bank and the 
shoaling water in the southern compartment, the tidal 
wave divides, part passing through the gut between the 
Dogger Bank and the coast of Yorkshire down the East 
Coast ; and the remainder passing along the south of the 
Dogger Bank through the Silver Pit north-eastwards 
towards the coast of Denmark, and the Skager-Rack, 
where it meets the tide coming from the north. The 
tidal stream also splits in the offing, abreast of Scald 


Head, off Cromer, one portion running east until three | 
hours after high water, and the other westward until one | 


hour before high water. 

The rise of the tide is 10ft. at Wick, and gradually in- 
creases in height as it moves southward, reaching 22ft. 
at the Wash. Along the coast, off Cromer, it is about 
15ft.; and thence decreases to Yarmouth, where there is 
only a rise of 6{t. It then again increases, as the wave 
progresses, reaching 12ft. 9in. at Harwich. Off the 
Thames estuary, where the tide is composed of the north 
and south waves, the rise is 15ft., and at Dover 18ft. 9in. 

On the east side, from Bergen, the tidal wave moves 
southward along the coast of Norway, making high water 
progressively later to the Naze and Skager-Rack, where 
it is at 2 hours 8 min., the distance being 90 miles. 

The two o'clock cotidal Jine stretches across from the 
Naze to Berwick, where the rise is 15ft. At the Skager- 


Rack the tide almost disappears, the rise being only from | 


ft. to 1ft. 
South of this the tidal wave appears to be influenced by 


a direct southerly set down the middle of the North Sea | 


to the east of the Dogger Bank into the bay between the 
Danish and German coasts, for it is high water at Ame- 
land at 9 hours 6 min., when the wave spreads westward to 
the Island of Rottum, where high water is at 9 hours 40 min., 
and eastward to Heligoland, which is reached at 
11 hours 16 min. It is then reflected back northward along 
the coast of Denmark to the Skager-Rack, high water 
being progressively later, and is made at 3 hours 52 min. 
at Hirtshall, on the north-west of Denmark; the rate of | 
progress over the 180 miles between the two places being 
70 miles an hour. The tidal rise decreases from 6ft. at 
Ameland and 9ft. at Heligoland to ft. to 1ft. at the 
Skager-Rack. The north and south going tides meet 
here at high water at 3 o’clock; the cotidial line being 
of the same age on both sides, and stretching across from 
here to the mouth of the Tyne. The rise, however, is 14{t. | 
higher on the coast of England than on that of Denmark. 
The time of low water at Heligoland corresponds with 
that of high water at the Wash on the opposite side. 
West of Heligoland, at Texel, the time of high water is 
influenced by the branch wave coming across from the | 
East Coast of England along the south of the Dogger 
Bank through the Silver Pit. While at Ymuiden, 40 miles | 





where it turns against the direction of the clock hands. 


| At the entrance to the Scheldt and at Brouershaven the 


rotary action is in an opposite direction to that of the 
hands of a clock, and on the Dutch coast, at the entrance 


to the Maas, northward of Goree, and off Terschelling, | 


the direction is the same as the clock.” 
Slack of tide——At Calais the slack of high water con- 
tinues for about twenty minutes; at Dunkirk fifteen 


minutes. As the wave travels from Ostend to the Hook | 


of Holland the slack at low water increases in duration, 


remaining nearly stationary at the Hook for three hours. | 
In the channels amongst the sands at the entrance to | 
the Maas the tide runs for more than four hours, and | 


during the last hour of both flood and ebb there is no 


apparent variation in the height of the tide. In the | 
neighbourhood of Brielle Gat the flood tide runs four | 


hours and the ebb eight hours. 
From the Hook of Holland the slack at low water 
decreases and that at high water increases till at the 


Texel the tide stands at near high water for three hours. | 


Eastwards of the Texel the slack of high water again 


ebb; the prevailing wind also being from the south-west, 
so far as it might influence the direction, would tend to 
carry the drifters in a north-easterly direction. The 
drifters were set afloat over a sufficiently lengthened 
period to show that the southward movement on the 
| western side of the North Sea is practically continuous, 
and does not vary with the seasons.! 

There are also currents moving between the Atlantic 
and the Baltic, varying at different seasons of the 
year. These currents are due to the variations in the 
temperature, and specific gravity of the water from the 
enormous quantity of fresh water sent down by the 
rivers of Germany, Russia, and Scandinavia, which dis- 
| charge into the Baltic, those from northern latitudes 
being replenished in the spring by the melting of the 
snow of the Arctic regions. As the season advances, a 
volume of warmer but relatively fresh water extends 
across the surface from these sources, the denser and 
| cooler water from the Atlantic creeping in from under- 
neath. | 








decreases until at Rottum the wave becomes normal until | 


it disappears at the Skaw. At Marsdiep, in the Helder, | 
the flood tide lasts only 8} hours and remains stationary | 
for 3} hours and the ebbfor 6 hours. Between the North | 


Foreland and Dover at new and full moon the tide takes 
5} hours to rise and 73 to fall. At the quarters the dura- 
tion of the ebb and flood is about the same. At Yar- 
mouth the slack tide lasts two hours at high water, during 
which time the height of the water does not vary 6in. 

In the middle of the southern compartment between 


the Netherlands and England the tide becomes annihi- | 


lated, there being scarcely any rise or fall about midway 


between Yarmouth and Ymuiden; but at the same time | 
there is a considerable stream of tide to the north-east. | 
Tidal currents.—The tidal currents in the North Sea | 


generally run from two to three hours after high water, 


so that the tidal wave may be making in one direction, | 


and the tidal stream in the opposite direction. Off some 
parts of the coast the tidal currents change with high 
and low water near the shore, whereas with an offing of 
a few miles they continue to run for three hours after 
high water. 

There are four standard places governing the turn of 
the tidal currants :—Wick, from the west side of the 
Pentland Firth; Leith, from Rattray to the Firth of 
Forth; the Wash or Hull, from St. Abb’s Head to 
Cromer; Dover, from Cromer to the Thames, and from 
the North Foreland. When the tide is rising at these 
standard places the tidal current is flowing towards them, 
and when falling, from them. 

From Dunkirk to the Hook of Holland the current 
runs towards Dover when the tide is rising there, and 
away when it is falling, or in exactly the opposite direc- 


| tion to the movement of the tidal wave. The flood 


stream sets towards Heligoland when the tide is rising 
there, and away from it when the tide is falling. 


One peculiarity due to want of coincidence between | 


the change at high water and the change in the direction 


| of the current is, that in many places it is slack water | . 
at half tide, and the stream is strongest when it is high | pact ge 
| or low water by the shore. 





THE KARAWANKEN TUNNEL. 


To the roll of long and important tunnels, comprising 
the Albula, 3°5; the Turchino, 4; Arlberg, 6°4; Mont 
| Cenis, 7°6, otherwise known as Frejus in the Italian 

nomenclature; the Saint-Gothard,9°4; and the Simplon, 

12-2 miles ; another was added in the latter part of last 
| year. Although its construction was based upon what is 
| known as the English system of tunnel building, yet it 
presents many features of novelty and interest, especially 
with regard to rapidity of execution. It forms part of a 
railway of the same name, which constitutes the last link 
of a new line of communication, established between 
Trieste and the northern regions of the Austrian Alps. 
| It is situated between the stations of Rosenbach and 
| Asling, has five miles of track, is pierced through strata 
of a very unreliable character, and is, therefore, lined 
| throughout its entire length. It may be stated, therefore, 
| that in the construction of this tunnel a new feature was 
| grafted upon the English system, which had previously 
| been introduced into Austria, after the experience gained 
| and the results obtained in the perforation of the Arlberg 
| tunnel. It is intimately connected with the planning or 

scheming out of those numerous practical details, which, 
| if skilfully contrived and adequately carried out, so con- 
| spicuously conduce to the speedy and satisfactory progress 
| of the whole work. This method consists in grouping in 
|a special manner in the interior of the subway and 
| arranging en échelon, at fixed points, a certain number of 
| gangs of miners and masons, working simultaneously, 
| the former at the excavation and the latter at the stone- 
| work. Each separate gang is employed upon distinct 
|-sections or tunnel rings, which are previously assigned to 
| it, and succeed one another in an order commensurate 
| with the rate of advance. 
The distribution of the different gangs, together with 
, such temporary sheds and workshops as were required, 
| was so arranged that the minimum length of open facing 
ess at any particular time was not less than 
3280ft. Both excavation and the lining and rest of the 


The change in direction of the current, also near the | 
shore, and a few miles in the offing, may vary more than 


* “North Sea Pilot,” Parts Lil. and IV. 


* “Practical Manual of Tides and Waves.” Longman and Ce. 

+ Fifteenth Annual Report of the Fishery Board of Scotland. ‘ The 
Currents of the North Sea.” By Dr. T. Wemyss Fulton, F.R.S.E. : 

t ‘‘Notes on the Movement of the Surface Water of the North Sea.’ ly 
H. N. Dickson. Geological Journal, Vol. VU, 
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stonework were carried on simultaneously, as in Figs. 1 
and 2, which represent respectively a horizontal and a 
vertical section along the axis of the tunnel, as will be 
further explained. Operations for the excavations com- 
menced by the miners attacking the gallery A—Fig. 3— 
at the base of the section, and cutting small lateral 
driftings at regular distances at the points A, B, C, D— 
Figs. 1 and 2—which enabled them to extend their 
trenches into the solid earth at the top of the section, and 
open out the upper gallery B—Fig. 3. So soon as the 
latter gallery was sufficiently advanced it was divided 
into a number of equal partitions, corresponding to the 
tunnel rings already mentioned—Fig 4. These rings are 
27ft. in length, and are classed under three heads, A, B, 
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Fig. 3—CROSS SECTION OF TUNNEL 


and C. This division effected, excavating operations 
were at once resumed throughout the normal working 
length of 3280ft. by the various mining gangs in all the 
rings included in category A, and the entire cross section 
of the tunnel dug clean out for a length of 28ft.—Fig. 4— 
from the upper to the level of the lower gallery. Figs. 5 
and 6 show two stages of the work, and when it was com- 
pleted the ring was said, in the diction of the excavators, to 
be “ on timber,” since the rings A were supported by four 
wooden centres. 

In this state of the proceedings the earth gangs were 
sent forward to break ground at other rings belonging to 
the A class, and relinquish those of that category, already 
“on timber,” to the stonemasons. They followed on with 
their work over lengths of 26°3ft., instead of 28ft., as in 
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Fig. 4-SKELETON PLAN OF RINGS 


the case of the excavation—Fig. 4—in order to make use 
of the external or end centres of the sections of A for 
those of B, which were adjacent to the former. The 
excavation and lining of the sections B were similarly 
accomplished, and finally those lettered C, situated 
between those of A and B. Care was taken not to com- 
plete the work in the different classes of sections until 
the two contiguous sections were entirely finished. _ This 
precaution was observed to avoid exposing too great a 
length of open surface of tunnel in strata of poor resist- 
ance. It was the keying in—if we may use the term in 
the present instance—of the intermediate rings C, which 
- brought the whole undertaking to a satisfactory con- 
clusion. 

In the specification for the construction of the tunnel, 
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Fig. 5-CROSS SECTION OF TIMBERING 


it was prescribed that the daily progress of the work 
should be at the rate of 13 lineal feet, and should com- 
prise a complete and finished section of the entire subway 
for that length. The results of experiments previously 
carried out to ascertain the exact nature of the geological 
strata to be encountered warranted the assumption that 
the excavation of the rings of class A—Figs. 1, 2, and 4— 
could be got out in forty-five working days, and the subse- 
quent stonework and lining thoroughly effected in eighteen 
days more. A similar calculation assigned thirty-seven and 
sixteen days for the execution of the same description 
of work in B section, and twenty-nine and fifteen days 
respectively were estimated to be sufficient for the re- 


maining C rings, flanked on each side by those of the B 
class. In accordance with this programme, and from 
what has been previously stated, it is evident that the 
excavators and masons pursued their several tasks under 
normal conditions, contemporaneously, in a series of dis- 
tinctly separate sections or rings, as is plainly indicated 
in Fig. 4. Commencing with the excavations, they were 
in full progress in the seven rings, figured 1 to 7, in 
Section I. of the tunnel—Fig. 4; also at the same time 
in the twelve rings of class B in Section III., and in the 
five junction rings C, figured 1 to 5 in Section V. of the 
tunnel. Turning now to the stonework. While the 
operations just described were in progress, this was in 
process of building in the four rings, 1 to 4, in Section IT. ; 
in the six rings of class B, 1 to 6, in Section IV., and in 
rings C, 1 to 3, in tunnel Section VI. We have now 
accounted for the quality and quantity of the work 
executed in all the six sections, corresponding to the 
developments—Figs. 1 and 2. Gangs were then redistri- 
buted over another 120 rings, constituting the normal 
sub-length of 8280ft., and the working routine com- 
menced de novo. Circumstances sometimes occurred, as 
might be reasonably expected, which rendered it im- 


Fig. G—-LONGITUDINAL SECTION OF TIMBERING 


possible strictly to adhere to the predetermined plan of 
action, but balancing the excesses and the deficits of the 
daily advances, a very satisfactory average was arrived at. 
This is obvious from the fact the tunnel was commeénced 
in June, 1902, and completed in November, 1905. 
According to our authority, the Oesterreichische Wochen- 
schrift fiir den offentlichen Baudienst, the rapidity with 
which tunnels in Austria have been pierced by this 
method, fairly entitles it to the appellation of the Austrian 
modern system of tunnel building. It will be remembered 
that in our issue of June 2nd, 1905, we gave an account of 
the equipment used in this work. 








IRON AND STEEL INSTITUTE. 
No. IL.* 

THE papers of greatest interest, from the practical iron 
maker’s point of view, those presented by Mr. Arthur 
Windsor Richards, of Eston, which had been placed in the 
list for Thursday, were deferred tillthe next morning. The 
first of these, “On the Manufacture of Steel from High 
Silicon and Phosphoric Pig Iron by the Basic Bessemer 
Process,” described an important modification of working 
in the basic converter due to Dr. Massenez, of Wiesbaden, 
which effects the conversion into steel, of ordinary Cleve- 
land pig iron high in silicon, but with only medium phos- 
phorus and low manganese, as compared with special 
basic pig, by a continuous operation instead of requiring 
transferring from one converter to another, or similar 
combined methods. The converter, which is lined 
with shrunk dolomite, receives a charge of some 
iron ore either alone or with an addition of lime, 
and the molten metal is poured into it. This is ordinary 
grey Cleveland iron low in sulphur, 1°5 to 3:0 per cent. 
silicon, and nearly uniformly about 1°5 per cent. phos- 
phorus. 

The blowing of the metal is continued after all the 
silicon is oxidised until the first appearance of the carbon 
flame, when it is interrupted by turning down the con- 
verter and pouring off as much as possible of the fluid 
silicious slag. This slag contains from 35 to 45 per cent. 
of silica, 3 per cent. of iron, and presumably lime and 
manganese, but is free from phosphorus. The lining 
is not appreciably affected during the first blow, for 
although the corrosion on the sides of the converter is 
somewhat greater, the wear on the bottom is less, so 
that there is no increase in the quantity of dolomite used 
per ton of steel upon that required with basic iron. The 
remainder of the blow is conducted in the usual way; 
the final slag contains from 8 to 11 per cent. of iron, 14 
to 20 per cent. of phosphoric acid, of 95 to 100 per cent. 
citrate solubility. Practically the whole of the iron in 
the oxide is reduced. 

During the after-blow dephosphorising is effected by 
oxide of iron formed at the tuyeres, which is partially 
reduced by phosphorus in the bath, the latter forming 
phosphoric acid, which unites with lime to form tetra 
calcic phosphate, the excess of these bases forming the 
fusible lime iron oxide compound. The average loss from 
fluid iron to steel ingots was 124 per cent., on eighteen 
months’ working. The slagging operation requires four 
minutes, but this does not lengthen the total time of 
blowing, as the after-blow period is materially shortened. 
The advantages claimed for the process are :— 

(1) Improvement in quality of steel owing to better 
control of phosphorus. 

(2) Regularity in production of high carbon steel. 

(3) Power of using pig iron smelted from native ores 
with additions of manganese or other foreign ores. 

(4) Reduction of loss in blowing by reduction of ejec- 


* No. I, appeared May 17th. 








tions from converter, less oxidation and partial recovery 
of iron from ore added. 

(5) Cleaner working and less labour required. 

(6) Improvement in fertilising power of slag from a 
metal of medium (1°5 per cent.) phosphorus. 

The most important matter is the doing away with the 
2 per cent. of manganese, as required in typical basic 
iron, which, besides being costly, is a source of additional 
cost and waste in removal. 

After a few commendatory remarks from Professor 
Turner, Mr. Arthur Cooper said that they had made ar. 
rangements for conducting a series of experiments on 
similar lines at the North-Eastern Steel Works, but they 
did not appear to lead to the same results. It might be due 
to the fact that Messrs. Bolckow and Vaughan had a large 
supply of Cleveland ore’ of their own close at hand, while 
the North-Eastern Company had to buy its materials, 
They also found that there was an appreciable delay, 
and although it made fairly good steel, it was sensibly 
higher in cost than that made from the ordinary basic 
iron containing manganese. 

Mr. P. C. Gilchrist thought that the paper was of great 
theoretical interest, but that there were practical diffi- 
culties. He considered that the future for basic steel 
would be found rather in the open-hearth furnace than 
the Bessemer converter. : 

Mr. Sainter was glad to see that the author concurred 
in the view that he had held for many years, that 
manganese was not necessary in the basic process. It 
caused no improvement in the steel. 

Mr. F. W. Paul thought that information was required 
as to the amount of manganese actually present in the 
metal. 

Mr. Twynam remarked that the analyses given of the 
slag only accounted for about half its contents. He 
supposed that the remaining 50 per cent. was in great 
part lime. 

Mr. J. Adamson said that the reduced loss from oxida- 
tion claimed by the author meant that there was a larger 
yield, but not necessarily a smaller oxidation. The 
reduced wear on the linings in the early part of the 
blow was, he thought, not so much due to the low 
temperature as to the small proportion of iron in the 
slag. 

in reply Mr. Richards stated that they had always 
found it much cheaper to make low phosphorus and low 
manganese metal than one low in silicon, but high in 
phosphorus and manganese. If was an expensive matter 
to put phosphorus and manganese into the pig iron, and 
still more expensive to take it out again. Like Mr. 
Gilchrist, he had at one time thought that the open- 
hearth furnace would become the principal basic steel 
producer, but since they had perfected the process 
described in the paper he thought that the Bessemer 
converter had still a long lease of life. 

The second paper by Mr. Richards described another 
process, also due to Dr. Massenez, for the treatment in 
the Siemens furnace of a pig iron smelted from a chromi- 
ferous iron ore containing a small amount of nickel for 
the production of steel in which the proportion of the 
latter metal is saved. The ore in question con- 
tains 45°6 per cent. iron, 2°35 per cent. chromium, and 
0:9 per cent. of nickel and cobalt. The waste materials 
include 12°32 per cent. silica, 9°25 per cent. alumina, and 
2-14 per cent. magnesia. As might be anticipated from 
the composition, it is very refractory, requiring a large 
amount of flux and high coke consumption in smelting. 
The metal produced contains 1°75 per cent. nickel and 
cobalt, 4 per cent. chromium, and 4 per cent. silicon. 
The problem of converting it into steel withoat serious 
trouble from the chromium is a difficult one, but has 
been solved by Dr. Massenez by the use of an open-hearth 
furnace with a basic or neutral bed, and provided with 
slag notches, a voluminous slag being formed, which is 
removed progressively as it forms before it becomes too 
thick from the chromic oxide taken up. As at present 
conducted, a mixture of three tons each 6flime and basic 
slag is charged on the bed of the furnace, and upon it 
three tons of hematite ore, and heated until the ore 
becomes pasty. Two ladles, each containing 10 to 11 
tons of the chrome nickel metal either direct from the 
blast furnace or from a re-melting cupola, are then poured 
in. The reaction produces a thick and foaming slag con- 
taining part of the chromie oxide formed, which is run 
out in from three-quarters to onze hour through the slag 
notch. A second slag is then formed, partly from the 
melted reinains of the first part of the charge, and partly 
from fresh additions of basic slag, lime, and fluor-spar. 
This and the sueceeding slags are thick and viscid, and 
must be drawn through the slag notches. When the 
proportion of chromium is 4 per cent. the slagging opera- 
tion has to be gone over four times, when practically 
the whole of it is removed. The charge is then finished 
in the same way as ordinary open-hearth charge. The 
finished steel contained about 0°3 per cent. of chromium, 
about 1°5 per cent. nickel, and 0°25 per cent. cobalt. It 
has a much higher yield point than normal steels of 
similar carbon contents, and is exceedingly tough. In all 
cases it has been found to be much improved by re- 
heating to 650 deg. Cent. and cooling in air. It has béen 
found to be especially useful in roll-making for roughing 
tram rails, and for the mill serews of blooming mills. 
The characteristic mechanical properties will be seen 
from the following tables selected from a large number in 
the paper :— 

TrAM Rals,. 9251B, PER YARD. 
Analyses. 


Ni. | Cr. 


0-02 | 0-048) 0-022 
0-02 | 0-057) 0-032 
0-02 0-06 0-027 


| 











5 | 0-96 | 0:02 | 0-C6 | 0-08 
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Tensile Tests. 








! 
Yield point.| Ultimate | Elongation | Contraction 

Cast No. Tons per (stress. Tons| per cent. of area 
sq. in. per sq in. in 2in. | per cent, 

1. |__aasie 57-90 13-00 26-50 

2 33-60 54-50 13-00 22-50 

3 29-50 57-20 12-00 20-50 

{ 33-80 60-00 12-50 20-70 

4* 33-40 58-40 19-00 32-70 





* Reheated to 650 deg. Cent. 


ReveRSA! oF STRAIN TESTS MADE IN THE STEAD-RICHARDS 
MacHINE (Journal of the Iron and Steel Institute, 1905, No. 2, 
PaGE 91). 

Analyses of Steels used for Comparison. 





Ni. | Co. | Cr. 


C. | Mn. | Si. 8. P. 


Carbonsteel| 0-46 | 1-13 | 0-056) 0-065) 0:063) — | — —_ 

















Silicon steel) 0-45 | 1-10 | 0-238 0-060] 0-050! - x 
0-47 | 0-93 | 0-010, 0-050 0-010, 1-41 | 0-25 | 0-32 


Nickel- 
chrome steel] 





Reversal of Strain Tests. 


| Diameter | Stress, Revolu- |Total revo-| Compara- 
| of test- in tions per} lutions to | tive value 
ipiece, mm.| tons, minute. | fracture. | Ord. = 1. 


Description of 
steel. 











i. Carbon steel 10 20 1200 | 77,330 1-0000 

2, Silicon steel 10 20 1200 | 100,175 1-2958 

, Nickel-eobalt- 10 20 1200 | 210,910 | 2.9566 
chrome steel | 


Effect of Heat Treatment on No. 3. 


| Diameter Stres- Revolu- Tota! revo- 














Description. of in tions per lutions to 

| test-piece. tons. minute. fracture. 

NOPUINE S250" ota Sas ae ' 1°00 20 1200 210.910 
Reheated to 500 deg. Cent. 1-€0 20 1200 | 296,990 
ms 650 deg. Cent. 1-00 20 1200 § 577,320 
‘i 750 deg. Cent. 1°00 20 1200 341 600 
; 850 deg. Cent. 1-00 20 1200 =: 296,455 





242 275 


"] 900 deg. Cent.| 1-00 20 1200 


In illustration of the paper a test of a Tin. tram rail 
was shown, which had received twenty-four blows from 
a ton ball falling 20ft. It broke in the head at the 
thirteenth blow, and in the flange at the twenty-first, 
be was not completely broken until the twenty-fourth 
blow. 

In discussion Mr. Saniter commented upon the remark- 
able nature of the ore, and the value of the process 
adopted for its treatment, but he did not consider that 
the information as to the strain reversal tests was 
sufficient to be enabled to form an opinion as to their 
value without knowing the elastic limit. 

Mr. Vaughan Hughes said that he formerly made some 
experiments with steel of nearly the same composition as 
that described by the author, but with higher carbon nearly 
1 per cent. This had most extraordinary properties, and 
it was with great regret that he was not able to continue 
the experiments. It was interesting, therefore, to learn 
that chromium and nickel in the proportions used proved 
to be advantageous on the working scale. 

Mr. J. Henderson said that hematite iron makers had 
been suspicious of ores containing much chromium, but if 
those containing 4 per cent. could be used, it would make 
a considerable quantity of ore available that is now only 
useful for specialities. 

Mr. Gilchrist wanted more information as to the method 
of drawing the slags. The steel was a beautiful material, 
but-for some purposes wrought iron was better. He had 
ridden a bicycle, with a Yin. crank, about 2000 miles, 
when the axle suddenly sheared off, and he had replaced 
it by one of Low Moor iron. rr piee 

Mr. Arthur Cooper recalled an experience of thirty 
years back, when at Sheffield he had to treat a large 
quantity of Tasmanian pig iron with 6°2 per cent. 
chromium in the Bessemer converter. When 25 per cent. 
of this was added to the charge a steel was obtained with 
0°24 carbon, 0°87 chromium, and 0:2 manganese. It 
was supposed that rails made from it would break all to 
pieces, but they proved to be extraordinarily tough. The 
result was that the metal was reserved for special uses, 
and when the steel would not satisfy a required test a 
little Tasmanian pig iron was added. 

Mr. E. Riley gave some further details as to the history 
of the Tasmanian pig iron. It was made in 1877 or 
1878, and about 2000 tons were imported. He had tried 
it for puddling, but the chromic oxide prevented the 
puddled bar from welding properly. He had suggested 
it as a means of improving steel to Mr. Cooper, whose 
firm bought it at a very low price, as it was perfectly 
useless on the market. As far as he remembered, it was 
a white iron with about 0-2 per cent. of sulphur. He 
had made trials of melting it with manganese, which he 
believed were the first in the direction of removing sul- 
phur ky ania Se 

Mr. Duffield had personally attended to the production 
of about 8,000,000 tons of Bessemer steel, and had made 
come of the best out, of pig iron containing from 2} to 
4 per cent. of chromium. 





Mr. Richards, dealing with the various points, in reply 
said that chromium oxidised rapidly, and must be re- 
moved quickly. When the slag became too thick a little 
fluorspar was added. The removal of the slag was a 
simple matter. There were two slag notches, one on 
each side of the furnace, and it was removed as soon as 
the proper consistency was reached, otherwise it could 
not be got out. He assured Mr. Stromeyer that they had 
stacked ingots and rails of the steel for twelve months, 
and even two years, and the tests were exactly the same 
ason the day they were made. The nickel chromium 
and cobalt were not added, but derived from the ore, and 
therefore uniformly distributed through the steel. The 
pair of rolls Jast made had outlasted ten pairs of castiron 
rolls. He had found no difficulty in using pig iron with 
0°5 to 1 per cent. of chromium in an acid Bessemer con- 
verter. 

The next paper, by Professor W. A. Bone and Mr. 
R. V. Wheeler, “ An Investigation on the Use of Steam 
in Gas Producer Practice,” contains the report of a series 


of trials of a Mond gas producer made at the works of | 
Messrs. Monks, Hall and Co., of Warrington, under vary- | 


ing conditions of gasification, the air blast being saturated 
with water vs pour at the respective temperatures of 60deg., 
65 deg., 70 deg., 75 deg., and 80 deg. Cent. The efficiency 


ratio being determined upon the net calorific value of the | 
coal and gas respectively. The plant is worked with | 
Wigan coal, and supplies fuel to a puddling furnace and | 


three heating furnaces, and power to a 650-horse rolling 
mill gas engine, and another of 280 horse-power driving 
an electric generator. 
producer, the coal consumption being only about 120 tons 
per week, neither the ammonia recovery nor the air- 


heating parts of the system were employed. The paper | 


contains a great mass of details, but the gist of it may 


be gathered from the following table giving the principal | 


results of the five trials :— 


Steam saturation temperature. 
Coal consumption at producer, ewt. per hour ... 
Coal consumption at boiler, cwt..per hour 
Coal consumption for blast steam 
Total carbon losses, per cent. 


‘Carbon dioxide 
Carbon monoxide 
Mean percentage | Hydrogen 
composition of - Methane... 
gas obtained. | Nitrogen... 


Total combustibles 


{ gross 


Caloritic value of gas ies: 


(Kilogramme cent. units per cubic foot at 0 deg. Cent. and 760 mm.) 


Yield of gas, cubic feet per ton ... 


Pounds of steam in blast per pound of coal gasitied 
Percentage of steam decom 


Cubic feet of air, at 0 deg. Cent. and 760 mm., jn blast per pound carbon 


gasified eer ee 
oxygen from steam | 


Ratio of : iat 
oxygen from air / 


Ammonia in gas, as pounds of ammonium sulphate per ton of coal ... 


Efficiency ratios in actual trial— 
(1) Including steam for blower engine ... .. 


(2) Including steam for blower engine and washers _.. 


Hence it is clearly proved that steam above that neces- 
sary to saturate the blast at 60 deg. does not lead to 
higher thermal efficiency. It is possible that a higher 
efficiency than 71°5 per cent. might have been realised 
with a lower saturation point, but the authors refrained 


from making the trial from the fear of clinkering troubles | 
They propose, however, to con- | 


with a deep bed of fuel. 
tinue the trials at lower temperatures with a shallower 
bed of fuel. 

Mr. Robert Armitage, in discussion, referring to his 
experience with Mond producers at Farnley, said that 


with the coal used there it required a much larger quan- | 


tity of steam than was represented by saturation at 60 deg. 
The efficiency of the system was considerably deteriorated 
by not using the towers. There seemed to be great dis- 
crepancy in the ashand clinker of the fuel, 53 cwt. having 
been drawn from 74 tons in one week, and 20 cwt. from 
90 tons in another. It was not possible to gauge the 
furnace efficiency usefully without cooling the gas. He 
protested against the hybrid unit kilog.-degree Centigrade 
per cubic foot. B.T.U. per cubic foot was right, but the 
other should be kg.-deg. per cubic metre. 

Mr. A. Sahlin, thought that the firing of producers 
was too much neglected and irregularly done. Large 
sums were spent on engines, but the outlay on producers 
was begrudged. He found the practice of putting coal on 
at stated intervals was still adhered to. 

Mr. Thwaite, in a long written communication, advo- 
cated the use of the ordinary air gas producer giving as 
much carbonic oxide and as little hydrogen as possible 
for power. There was no necessity for a separate steam 


supply, as all that was wanted could be supplied by the | 


water-bath through which the air passed. As far back 
as 1891 he had found the air blown generator to be more 
efficient than one blown with a steam blast. 

Mr. A. H. Lynn, in a long speech, took the opposite 
view to Mr. Thwaite, and advocated the use of gas with 
much hydrogen for power purposes. He did not think 
that the author’s results represented practical conditions, 
or that any one would go to the large capital outlay to 
recover only 30 per cent of the nitrogen. The author’s 
figures could not apply to the thermal efficiency of 
a Mond plant working under normal conditions, but their 


Owing to the small size of the | 


| read by the Secretary, or else printed in the report with- 
| out reading. This might shorten discussions. 

| Mr. V. Stobie said that steam was objectionable in 
| furnaces for heating bar steel, as the water vapour caused 


| great oxidation of the metal. He found with open grate 
| producers without any steam injection there was abso- 
lutely no oxidation in the furnace. - 
| Mr. Walter Dixon disagreed with the authors’ conclu- 
| sions, that if good gas was wanted ammonia recovery 
| must not be pushed too far. Now, it was well known 
| that with good gas for engines the ammonia would not repre- 
| sent more than 30 Ib. or 40 |b. of sulphate, but for re-heating 
| and steel melting furnaces gas from which 80 Ib. had been 
| taken was equal in quality to the best modern practice. 
| Professor Turner congratulated the authors on the work, 
| and was pleased to see that the University of Leeds was 
| developing a special line of its own in investigation. 
| Professor H. Bauerman thought that it would be useful 
if the authors were to give the weight ratios of air to 
water in the blast. If he was right, it was about 13 per 
cent, in their lowest proportions, which was about twice 
what they had been in the habit of considering necessary 
| in producers working continuously when the gas was 
delivered directly to the furnace without regeneration. 
He thought it was difficult to compare fuel with power 
gas, the requirements being so different. He had the 
highest respect for the Mond producer when worked in its 
entirety, but when one element after another was cut 
| off the advantages were diminished. The effect of the 
reversible reaction between carbon dioxide and hydrogen 
had been pointed out by Mr. Darby in his original paper 
on “ Mond Gas for Steel. Melting,” the gas showing more 
| carbonic oxide at the top than at the bottom of the 
regenerator. This might possibly be utilised by increas- 
| ing the size of the gas regenerators in furnaces using 
such gas. 

Professor Bone, in reply, said that the authors were 


60 deg. 




















| } 
| 6bdeg.  70deg.  75deg. | 80 deg. 
16-51 14-26 13-88 14-32 | 13-21 
$6 «+E 2-38 2-87 | 3-38 
nil | nil 0-66 1-17 | 2-65 
5-8 7-8 8-1 7-1 8-4 
5-25 6-95 9-15 11-65 13-25 
27 -30 25-40 21-70 18-35 16-05 
16-60 | 18-30 19-65 21-80 22-65 
3-35 3-40 3-40 3-35 3-60 
47-50 45-90 46-10 44-83 44-55 
47-25 47-10 44-75 43-50 42-20 
= os eh en 46-74 44-74 43-37 42-73 
Side op MO 43-32 41-14 39-65 38-69 
"| 138,250 | 134,400 141.450 | 145,800 | 147,500 
0-45 0-55 0-80 1-70 1-55 
87-4 | 80-0 61-4 52-0 40. 
36-95 34-9 56-8 36-9 | 37-1 
0-50 7 0-62 0-65 0-75 0-80 
39-0 44.7 51-4 €5-25 71-8 
0-778 0-750 0-727 0-701 | 0-665 
0-715 0-687 0-660 0-640 | 0-604 


surprised at the turn that the discussion had taken. They 
had disclaimed diseussing the Mond system, while the 
bulk of the speakers’ remarks had turned on the effi- 
ciency of that system. If they had seen Mr. Thwaite’s 
|and the other long written communications before, the 
reading of them might have been spared, because many 
things assumed to be done were carefully avoided. The 
statement that a saturation temperature of 60 deg. was 
| impossible in continuous working was wrong, as Mr. 
Wheeler, who had charge of the plant under discussion, 
had reduced it to 45 deg., and it was working at that. 
The next paper, by Mr. T. W. Harbord, on “ The Rela- 
| tion between the Physical Properties of Steel and their 
| Methods of Manufacture,” discussed the results of a series 
| of special experiments on steels made by different pro- 
| cesses, whose composition was carefully determined and 
| then tested for tensile strength and hardness, the results 
| being supplemented by others collected over a long series 
of years, as well as contributed by manufacturers and 
engineers. Apart from some anomalies, the general 
| result is that for equal carbon contents Bessemer steel is 
| harder than that made in the Siemens furnace, and in 
| either kind the acid is always harder than the basic 
variety. It is therefore necessary to use more carbon in 
basic than in acid steel, and in open-hearth than in 
| Bessemer steel. This has been recognised in America, 








where, for rails of 801b., 901b., and 1001]b. respectively, 
the carbon allowance is :— 
80 lb. 90 Ib. 100 Ib. 

For acid Bessemer ... 0-45—0-55 0-48—0-58 0-50—0-60 

For basic open-hearth 0-50—0-60 0-55—0-65 0-58—0-68 

The results deduced from the author’s experiments are 
| given in the table on the next page. 
| - In discussion, Mr. Gilchrist suggested that the author 
| should determine the quantity of oxygen in the steel 
| which he considered to be the cause of the difference 
| between the four classes of steel dealt with. 
| Professor Turner complained that the author had only 
| given facts, and he wanted to know the reason. Did he 
| think that it was due to the proportion of oxide or gas 
retained ? 
| Mr. Harbord, in reply, said he would endeavour to 
| carry out Mr. Gilchrist’s suggestion. In replv to Pro- 


general conclusions as to the proper quantity of steam | fessor Turner, he thought the more important thing was 
were in the right direction, but this had been known for | to settle the facts rather than to suggest an 


many years. 
Mr. Nursey then. suggested that when written com- 


munications were prepared for discussion they should be | of Mild Steel.” 


explanation. 

That was the reason why he had not weal it. 
Mr. C. E. Stromeyer then read a paper on “The Ageing 
This contained an enormous amount of 
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experimental evidence on the deterioration of mild steel 
when tested at different intervals, and it is quite 
incapable of being presented in abstract. The paper 
must be carefully considered in its entirety to be 
appreciated. The conclusions from the tests are that 
certain steels do vary in quality with age, some tending 
to improve with time, and others deteriorating. The 
process which as yet gives results most in harmony with 
practical experience is to plane the edges of the two 
samples, nick them with a specially prepared chisel, and 


Steel of 25 tons per square Steel of 30 tons 


inch ultimate stress. 


hearth. 

| _ Basic 

| Bessemer. 
Acid 

| open- 

| hearth. 
Acid 

open 

hearth. 


Basic 
open- 
hearth. 
Acid 
open- 
| Bessemer, | 


| 
| 





| 


0-23 | 0-18 


Oo 
oO 
~I 


or 


Carbon per cent. | 0-123 0-110 





Carbon per cent. | 0-125 0-22 


inch ultimate stress. 


0-175 | 0-170 | 0-14 





| because they had all been annealed. In practice there 


| was always a possibility of strain producing local injury. 


| Since making the experiments he thought that Govern- 
ments which insisted on testing their boilers every year 
were doing more harm than good. He did not think it 
| necessary to lay down a stock of materials as suggested 
| by Mr. Rosenhaim, as the experiments proved that boiling 
the specimens brought them into the same condition as 
laying them aside. He was sorry no members from 
Sheffield had dealt with the matter, as he had privately 





Percentages of Carbon required to give same Ultimate Stress in Steel made by Dithere 


per square 
inch ultimate stress. | 





Basic 
open- 


| hearth. 


~ 
= 
* 


Acid 
open- 
hearth. 
Acid 
| Bessemer. | 
Acid 
Basie 
Bessemer. 


Bessemer. 


Basic 

| Bessemer. 

| Bessemer. 
Basic 
open- 
hearth. 
Basie 
open 
hearth. 


Deduced from Author's 


Exp rimental 
0-13 0-243 0-440 0-404 0-380 


0-37 0-340 0-26 


Deduced from Average Results Collected from Various Sources. 





0-35 | 0-330 0-27. | 0-250! 0.425 | 0-410 | 0-039 





Mean of Experimental and Collected Results. 


Fig. 


Steel of 35 tons per square | Steel of 40 tons per square 
inch ultimate stress. 





2—RENNIE’S DUNDAS AQUEDUCT 


running upon one level to within a few hundred yards of the 
main line between Combe Hay and Midford Bridge; but, in 
consequence of its funds being exhausted, the company was 
unable to carry its lockage down to the level, so a short rail- 
way was made instead on the Radstock branch to connect 
that portion of it which was completed with the main line 
of the canal. Many years later the whole distance of the 
branch canal was converted to a railway, now forming part 
of the Somerset and Dorset system. 

The noteworthy engineering features of the Somersetshire 


ut Processes. 
Steel of 50 tons per square 


Steel of 45 tons per square 
inch ultimate stress, 


irch ultimate stress. 


Acid 
Bessemer. 
Basic 
open 
hearth. 
Acid 
Bessemer, 
Basic 
open- 
hearth. 
Acid 
open- 
hearth. 
Basic 
| Bessemer, 
Acid 
| Bessemer. 


| 
| 
| 


0-350 0-470 -567 | 0-525 (0-485 


0-523 | 0-505 


0-580 


0-480 


545 


0-470 0-427 





0-25 


0-177 


Carbon per cent. | 0-126 





then bend one sample at once, and the others after 
waiting some weeks, or after boiling. 

In discussion Mr. Saniter thought that some steels did 
improve by age while others deteriorated; the latter 
generally contained oxide of iron. 

Mr. Ainsworth said that the paper was at first sight 
disquieting, but when they remembered the hundreds 
of thousands of boilers in use that did not burst and 
vessels that had gone on to rocks on the other side of the 
world, coming home with plates bulged in all direc- 
tions without fracture, they must conclude that the 
conditions noted by the author were exceptional and not 
applicable to steel as generally produced. 

Mr. Rosenhaim thought it was hardly possible to 
exaggerate the importance of the subject. It was necessary 
that a large stock of materials should be laid down and 
carefully tested and recorded at intervals. If that were 
done their descendants at any rate would know how ‘far 
the metal could be relied upon to retain its original 
property. 

Mr. Duffield, from the examination of the specimens 
exhibited by the author, thought that in some cases the 
defects were to be attributed to original flaws in the 
ingots, such as seen when soft plates are made from 
inetal without manganese. 

Mr. David Colville thought that the author had not 
proved his conclusions, and that the brittleness was not 
induced by age, but by original strains locked up in the 
plates. 

Mr. Hall, as the author had referred to the deteriora- 
tion of Low Moor iron, would be glad to have information 
bearing in a contrary direction. A charcoal iron plate 
taken out of a bridge at Niagara, when it was replaced 
by a larger one, was found to be within 5 per cent. of 
the same strength as when tested thirty or forty years 
earlier. 

Mr. Vaughan Hughes, from his experience in the 
exainination of sporting guns and rifles, considered that 
large cracks were generally due to internal strains and 
not to changes at the ordinary temperature or the effect 
of age. 

Mr. Stromeyer, in reply, thought the strains referred to 
by Mr. Colville could not have remained in the specimens, 
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heard that the best results were obtained from ingots that 
had been cast years ago. The whole question was a very 
complicated one, but perhaps he might be able to explain 
it better later on. 

The last paper, by Mr. A. J. Capron, on “ The Ellis- 
Eaves Induced Draught with Hot Air Economisers,” was 
then brought forward, but the author contented himself 
with explaining the diagrams showing the application to 
Lancashire, marine, and different kinds of boilers, but 
there was no discussion, and the remaining papers on the 
agenda were taken as read, as the hour of adjournment 
had arrived.’ After the usual vote of thanks to the Presi- 
dent, moved by Mr..C. Hawksley and seconded by 
M. Saladin, of Creusot, the meeting was adjourned until 
September in Vienna. 








THE SOMERSETSHIRE COAL CANAL. 


To the list of moribund and derelict canals which have 
been acquired by railway companies, and the site converted 
to a line of railway, must now be added the short, but once 
important and very remunerative undertaking, the Somerset- 
shire Coal Canal, which was opened for traffic in 1811. A few 
years ago the Great Western Railway, which has long been in 
possession of the sister navigations, the Kennet and Avon, 
and Wilts and Berks Canals, purchased this waterway, and is 
now engagéd in the construction of a single-line railway, which 
follows its bed for two-thirds of the total distance. 

The first Act of Parliament in connection with this canal 
was passed in 1794, and the last in 1802, which period covers 
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Coal Canal are the various methods whereby the sudden 
steep rise at Combe Hay was negotiated. To begin with, the 
engineer, Mr. Weldon, described as a very able man, is said 
to have invented—while certainly he constructed here—a 
huge perpendicular caisson lock, or lift, for raising or lower- 
ing boats from one level to another. The claim to possessing 
the first caisson lift is, however, disputed by the Tiverton 
Canal, on which one is said to have been built in the year 
1790, while some years later Mr. Green introduced a similar 
apparatus on the Great Western Canal. Probably the credit 
of absolute originality cannot be assigned to Mr. Weldon’s 
‘curious hydraulic machine ’’—that is to say, it came after 
| the Tiverton specimen. Nevertheless, the Gombe Hay lift 
| must have been on a far larger scale than either the Tiverton 
| or Great Western. The latter, we know, effected a lift of 
but 46ft., while the Tiverton one was much smaller, whereas 
at Combe Hay the engineer was called upon to surmount a 
difference of level of between 140ft. and 150ft. Therefore, the 
| caisson lock on the Somersetshire Coal Canal was a very big 
and elaborate affair. A contemporary account states that a 
| great expense was incurred in erecting this machine, which 
was soon found too unwieldy for common use, and after some 
| trial it was given up, and ‘‘ whimsey and Jenny roads,’’ or 
| inclined planes, were substituted for it. However, the second 
| apparatus in lieu of lockage also failed to give satisfactory 
results, and the company found itself obliged to fall back on 
|locks to the number of twenty-two in succession. This 
remarkable flight of locks descends 154ft., the distance from 
| the top to the bottom lock—which is 2 miles 7 furlongs from 
| Dundas Junctjon—being 1 mile 3 furlongs. Other famous 
| lock flights are as follows :—There is a rise of 203ft. at Tarde- 
| bigge, on the Worcester and Birmingham Canal, which is 
| accomplished by twenty-nine locks; one of 1994ft. at Wigan, 
| on the Leeds and Bradford Canal, by twenty-one locks ; one 


the design of all the works, save the remarkable flight of | of 146ft. at Hatton, on the Warwiek and Birmingham Canal, 
locks at Combe Hay. The canal commences by effecting a | by twenty-one locks; and what is known as ‘ Neptune’s 
junction with the Kennet and Avon Navigation at the | Staircase,’’ on the Caledonian Ship Canal at Banavie, a 
western end of Rennie’s celebrated Dundas aqueduct across | flight of eight locks, accounting for a difference of level of 
the river Avon, and running parallel with Midford Brook by | 62%ft. On the neighbouring Kennet and Avon Navigation, 
Monkton Combe to Midford, proceeds from thence in a | between Devizesand Foxhanger, thereisa fall towards the latter 
westerly direction by Combe Hay, Dunkerton, and Camerton | place of 239}ft., accomplished by twenty-nine locks, within a 
to Tinsbury Colliery landing, half a mile to the west of | distance of 24 miles, including a perpendicular flight of fifteen 
Camerton. The total length is 9 miles 4 chains. However, | locks, The Combe Hay locks furnish a sustained flight, but 
as originally constructed, the canal extended westwards | they sweep round a contour of the valley in the form of an 
towards Paulton for a further distance of one mile, but this | almost complete semicircle. Special funds had to be raised 
latter portion has been disused for many years. Again, it | to meet the cost—£45,300—of constructing these locks, and a 
was originally designed to have a canal branch to Radstock, | separate body, consisting of representatives of the Wilts and 
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Berks, Kennet and Avon, and Somersetshire Coal Canal, was 
appointed to manage them. 

Here it may be noted that Mr. John Thomas, a Quaker, 
who took a great interest in canal activity, came to the rescue 
of both the Kennet and Avon and Somersetshire Coal Navi- 
gations when they were in great financial difficulties soon 
after their beginning, and the work of completing them 
languished. This gentleman, who was endowed with emi- 
nent talents for engineering and mechanics, had made a 
fortune as a grocer in Bristol. His unimpeachable integrity, 
strong common-sense, and unwearied attention to the affairs 
of the above two companies, placed each on a thoroughly 
sound commercial footing. He undertook the entire superin- 
tendence of the Kennet and Avon Navigation, and was 
responsible for making it ‘‘the best constructed canal in 
Europe.’ Mr. Thomas died in 1827, at Prior Park, Bath, 
formerly the seat of Ralph Allen, which he had purchased 
in 1812. 

The only other engineering feature of the Somersetshire 
Coal Canal is a short tunnel, 65 yards in length, at the top 
of the Combe Hay locks. At Midford, however, there is a 
picturesque and rather peculiar weighing machine and house, 
which is worthy of preservation. The loaded barges were 
floated by means of a side cut to within this temple-like 
edifice, which is furnished with a cradle apparatus, on which 
they were suspended and recorded their weight, when suffi- 
cient water to cause them to ‘‘ground”’ on the bed of the 
cradle had been let off throughasluice, After being weighed, 
they were refloated by admitting more water, and backed 
out of the cut, to resume their journey down the canal. 
The maximum size of the vessels using the navigation was: 
Length, 72ft.; width, 7ft. 2in.; draught, 3ft.; and head- 
room, Sft. A view of the weigh-house is shown in Fig. 1. 

The traffic which used to be carried on the canal was 
almost entirely in coal from the collieries at Tinsbury, Paulton, 
and Camerton. In course of time the navigation became of 
great importance in the export of coal, forwarding it east- 
wards to the Kennet and Avon and Wilts and Berks canals, 
by which it was supplied to places on their lines, and to 
others on the borders of the Thames, besides entirely supply- 
ing the city of Bath and the neighbourhood of Bristol. 
The gradual decay of the canal from a prosperous concern 
was brought about by the same familiar factors as elsewhere. 
The collieries that supplied it with traffic are far from being 
worked out, and the shafts of another pit, which promises to 
strike some very rich veins, are now being sunk at a spot 
within a few yards of the towing path below Camerton. In 
November, 1898, in consequence of the expenses having 
exceeded the income, the pumping engine situated between 
Camerton and Dunkerton for supplying the summit level 
with water stopped working, and, coevally, traffic on the 
canal also ceased. Three years ago the site was sold to the 
Great Western Railway for conversion to a line of railway, to 
link up the Hallatrow-Camerton branch from the line 
between Bristol and Frome with the line from Bath to Brad- 
ford-on-Avon. This new railway, the works of which are well 
advanced, follows the bed of the canal for a distance of 
four miles from Camerton, and cuts right through the centre 
of the flight of locks at Combe Hay. The railway will be 
shorter than the length of the canal between the same points, 
viz, 7 miles 54 chains, and there will be intermediate 
stations at Dunkerton, Combe Hay, and at a spot a little to 
the west of Dundas Aqueduct, to be called Limpley Stoke. 
The abrupt descent of the valley at Combe Hay entails some 
heavy grades. The junction with the line from Bath to 
Bradford-on-Avon is close to the point where that line 
passes underneath Dundas Aqueduct. The route as at 
present pegged out effects the junction as going towards 
Bath, but it may be altered to run towards Limpley Stoke, 
or, again, it may form a triangle junction. 

Fig, 2 shows Rennies Dundas aqueduct, at the western or 
left-hand end of which the Somersetshire coal canal effected 
a junction with the Kennet and Avon Navigation. The 
railway from Bath to Bradford-on-Avon passes underneath 
the aqueduct. 








TAR-SPREADING TESTS. 


AcTING on behalf of the Royal Automobile Club and the 
Motor Union, the Roads Improvement Association recently 
organised a series of tar-spreading tests which are now being 
carried out. There have been many attempts during the 
past few years to produce an efficient means of treating roads 
in order to prevent the raising of dust by vehicular traffic. 
So far as practical results are concerned, we believe that 
tarring has proved itself to be superior to any other means, 
but the methods of applying it have been very crude and 
inefficient. Recently, however, special apparatus has been 
constructed for the purpose whereby the cost of application 
has been considerably reduced. One ofthe chief factors in 
the past in preventing a more extensive use of tar has 
been the expense involved, and when we say that the average 
cost over a period of three years has been about £60 a mile, 
the above statement will readily be appreciated by engineers. 
Of this sum labour has always been the major item. Again, 
in many instances the old method of applying the tar to the 
surface consisted in sweeping the road clean and then pouring 
hot tar on, and spreading it out with brushes. By this 
means a coating of tar was added to the surface instead of the 
tar being made to penetrate it deeply, thereby binding the 
materials together, which is probably the only efficient way 
now known. 

The present trials have been arranged with the object of 
testing the machines which have been designed to fulfil this 
condition, and the merits of the competing appliances will 
be judged entirely upon the results of the operation, the 
chief considerations being the efficiency with which the tar 
penetrates the road and the cost of application. There are 
two classes of entrants. Those who make special machines 
for applying tar to the roads and those who are submitting 
samples of tar preparations for road purposes. The trials 
commenced on Wednesday, when the machines and each of 
the preparations of the tar were tested over about a quarter 
of a mile stretch of the Hounslow and Staines macadam road, 
the exact position being between Baber Bridge and Staines 
boundary. On Thursday, in the morning, the machines were 
again tested over the other half of the same road. On the 
first day the road was divided into two halves by barricading. 
In the afternoon some similar tests were carried out upon the 
flint road between Twickenham and Kempton Park, which 
was entirely closed to traffic. To-day it is proposed that all 
tar-spreading machines will be tested over the gravel road 
from Virginia Water to Reading, at Ascot. The machine 
which is adjudged to be the best will be awarded the first 
prize of 100 guineas and a gold medal. The next best 
machine will be awarded fifty guineas and a silver medal. 





Besides those already enumerated, the merits of the com- 
peting machines will be judged on the following jpoints : — 
Quality of distribution ; the quantity of tar the road is forced 
to absorb; cost of application per square yard; sound 
mechanical construction capable of resisting wear and tear ; 
simplicity of operation; ease of refilling ; means to show the 
quantity of tar delivered to the road; freedom from risk of 
clogging at the spreader; facilities for running off unused 
tar, and cleaning out; mode of heating the tar and main- 
taining the heat ; mode of ensuring constant temperature at 
the spreader either by separate chamber for heating fresh tar 
or other suitable means; rapidity of working; suitability to 
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obtained the liquid is then pumped into the receiver unti] a 
combined pressure of 150 1b. to 250 1b. or more, according to 
requirements, is’ reached. Then the machine is ready for 
use. The supply cocks are then opened, and regulated to 
admit of the required quantity of tar being sprayed on ang 
into the surface of the road. The tar pumped into the 
receiver, when working, is regulated so as to be equal to the 
amount discharged by the spraying nipples. The distributing 
pipe contains four spraying nozzles, of special design, ang 
when working covers a width of 6ft. ‘The makers state that 
the high and constant pressure maintained in the air 
receiver forces the tar or viscous liquid in a highly diffused 


Fig. 1-THE EMULSIFIX TAR SPREADING MACHINE 


varying road surfaces—in other words. the effective working | 


of the machine on surfaces composed of different materials, 
up and down hill, or for treating footpaths, or for use under 
different climatic conditions ; and immunity from fire risk. 

For the trials of the mechanical appliances there were eight 
entries. The machines, some of which we illustrate, varied 
considerably in their design and the method of applying the 
tar. 


A machine which sprays the tar on the road:in a highly- | 


diffused state is being submitted by Mr. Thomas Aitken, of 
County Buildings, Cupar, Fife. 


The apparatus-can . be fixed | 
to any ordinary water cart or van, but the-makers prefer to | 
attach it to a mechanically-propelled vehicle.having large | 
tank capacity. The system consists essentially“of an air | 
receiver placed in an intermediate position in relation to the | 


state into the body of the road in a uniform manner, and 
the great pressure ensures effective penetration. This is one 
of the chief advantages claimed for this machine. 

The system adopted by Emulsifix, Limited, of 55, Cross- 
street, Albert-square, Manchester, consists in spraying tar 
oils on to the road in a finely-divided or disintegrated state. 
It is done by mechanical means, water being used for emul- 
sifying purposes, The water is evaporated and the tar-oil left, 
which binds the road surface together. This process is 


‘carried out by means of a cart such as shown in Fig. 1. 


The cart has two compartments, one of which contains the 
tar-oil and the other water. The tar and water meet in a 
common tank at the back of the cart,in which there are 
rapidly revolving blades that emulsify tar and water and 
force the emulsified tar-oil through a sprayer on to the road. 

















Fig. 2—THE TARMACISER TAR SPREADER 


tank containing the viscous liquid and the discharge pipes. 
Power for pumping the air and liquid into the air receiver is 
obtained by means of a chain drive from the road wheel of 
the vehicle, or, in the case of a steam-driven cart, from the 
engine. An auxiliary air pump is fixed on the side of the 
liquid pump for the purpose of obtaining the required air 
pressure in the receiver quickly when necessary, or in regu- 
lating the air while the apparatus is working. At the back 
of the cart a light platform is fixed for the attendant. All 
the regulating cocks are placed within his reach. To work 
the machine air is first pumped into the air receiver to the 
pressure required, varying, according to circumstances, from 
100 1b. to 1501b. per square inch. When this has been 





The mechanism for driving the blades is driven from the 
road wheels by chains. No heat is required.| {Suitable valves 
are provided for regulating the quantity of material to be 
used on the road. ‘Tar-oils are recommended in which the 
tar is dissolved up to 40 per cent., but other available oils can 
be used. No chemicals are required, nor is there any neces- 
sity to close the roads whilst the spreading takes place. 
Treatment of the road consists in applying two coats of 5 per 
cent, emulsion on two consecutive days, and a further appli- 
cation in a fortnight to three weeks’ time as required. It is 
claimed that a large amount of scavenging is saved and the 
whole process is very simple. One cart, we are informed, is 


| sufficient to keep fifty to sixty miles of road in good ‘condi- 
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tion. The cost naturally varies according to the locality and 
the length of road treated in which the process is being 
worked, but we are told that the cost is from £7 to £10 per 
mile per annum for a road 24ft. wide. This estimate 
includes the hire of the cart, team, labour, water, and mate- 
rial on the basis of eight treatments per annum. ; 
The machine submitted by the Johnston’s Lassailly 
Patent Road Binder Company, of 45, Parliament-street, 
g,W., is designed to overcome the difficulties experienced in 
the endeavour to spread crude viscous oil tar on roads. In 
this process both a heater and spreader are required, and 
they work simultaneously, the former heating while the 
latter is spreading. Cold coal tar is placed in a tank along- 
side the heater, then by means of steam a vacuum is created 
in the heater ; and as the tank is in communication with the 
latter, the cold coal tar is drawn in. A steam coil in the 
heater rapidly raises the temperature of the tar to over 
900dey. Fah. The heated tar is then transferred to the 





spreader by steam pressure without, it is claimed, loss of 
temperature. The spreader is a horse-drawn vehicle resem- | 
bling an ordinary barrel type watering-cart. Hven distri- 
bution of the tar is produced by a regulating apparatus, and | 
there is a set of weighted brushes attached to the tail of the | 
machine which automatically brushes the tar over the road 
surface. 

"re machine does not spray the tar on to the surface, | 
but applies a steady stream of hot tar. It is calenes | 
that the brushes automatically preserve unbroken the thread 


liquid into the tank when a predetermined pressure is 
reached. Arrangements are also made for emptying the 
tank of any surplus tar by means of a cock placed under- 
neath the van. A recorder is attached to a float inside the 
tank, and also a quadrant recorder on the outside of the 
vehicle. The nozzle by means of which the spray is formed 
is conical in shape, with two perforated holes directly oppo- 
site to each other, through which the liquid is ejected under 
a pressure of 200lb. to the square inch. The two jets 
meeting under this pressure are, it is said, immediately 
atomised and spread out in the form of a fine spray, which 
is deposited upon the surface to be coated in a very fine and 
even coating. Ordinary coal gas tar is the material usually 
used in this machine, and it can be sprayed on the roads in 
either a hot or cold state: 

The second machine entered by the Tarspa Company is of 
1000 gallon capacity. In mechanical details it is similar 
in all respects to that just described, with the excep- 
tion that it is horse-drawn by means of a tractor attached 
to the front of the van. 

The third Tarspra device is of 200 gallons capacity. It is 
smaller than the former two, but the working parts are 
identical. This small cart is drawn by two horses. 

The engraving shown in Fig. 3 illustrates the machine 
submitted by Messrs. Thwaite and Thorpe, of 29, Great 
George-street, Westminster. This apparatus sprays tar on to 
the surface of the road, forming a covering for it. The taris 
ejected by means of air or steam pressure. When the latter 
is adopted, a certain proportion 
of water is added with the tar. 
The best results, however, are 











obtained with dehydrated tar 
and compressed air. The tar 
issues from the nozzles in fine 
sprays, and we are informed 
that it penetrates deeply into 
the surface. The machine con- 
sists of a large cylindrical tank 
which contains the tar and a 
certain percentage of water. 
From this tank the tar is 
pumped into a boiler which is 
fitted with a furnace grate. 
There are two pumps, both of 
which are driven direct from 
the axles by sprocket gearing. 
One of the pumps supplies air 
to the boiler as the machine 
moves along, and the other 
pumps tar into the boiler. The 
water which passes into the 
boiler is evaporated, and at 
10 Ib. pressure and 300 deg. 
Fah. is available for spraying 
.the tar. Special means are 
provided for regulating the 
control of the spraying, and a 
pyrometer is also supplied to 





Fig. 3—-THWAITE AND THORPE’S TAR SPREADER 


and tenacity of the tar, producing a penetration into the road | 
surface of aboutone or two inches. Thetar used is that supplied | 
by gasworks, without any emulsion, and with all water 
eliminated by evaporation. We are informed that the cost | 
of treatment by this process depends not only upon local | 
circumstances, but also the distance which the machine has 
to be transported ; but 14d. to 2d. per square yard, plus the 
cost of chippings, is given as a fair average for making what | 
might be called tarred macadam roads. If the material is 
applied under favourable conditions, the makers state that 
one double coat will last twelve months on the surface ; and 
they claim that the roads being rendered watertight, they | 
suffer less friction from traffic passing over them, and that | 
their life is thereby materially lengthened. | 
The machine which we illustrate in Fig. 2 was constructed | 
by ‘‘ Tarmaciser,’’ Limited, of 7, Victoria-street, Westmin- | 
ster. It possesses many features of considerable interest | 
which conduce to rendering the machine efficient for its | 
work. It consists of an ordinary tractor specially arranged 
to take a large tank, which in this instance has a capacity of | 
1000 gallons. This tank contains the tar, which is kept at | 
a predetermined temperature by means of hot coils warmed | 
by steam from the boiler. In front there is a rotary broom | 
which is specially designed to cleanse thoroughly any | 
inequalities in the road. The brooms work in sections inde- | 
pendently of each other, and oscillate on the arle, rising and | 
falling to follow the irregularities of the road surface. | 
Behind these there are a series cf combs which disturb the | 
surface binding of the road, forming interstices in the road | 
surface to receive the hot tar. The ‘‘ exhaust suckers ”’ are | 
immediately in the rear of the combs. These, it is claimed, | 
draw away all the dust disturbed by the combs before the tar | 
is sprayed over the road. Then come the special tar valves, | 
which uniformly distribute the tar. These valves are auto- | 
matically governed by the travel of the machine, and can beset to | 
deliver any required quantity of tar per square yard irrespective | 
of the speed at which the machine is travelling. The tar is | 
then brushed into the interstices of the road by the brushes, 
which are shown in the engraving behind the tar valves, and, 
finally, a dust-distributing device ejects over the newly laid | 
tar all the dust which was taken from the road before the | 
hot tar was applied. Thus it will be seen that all the pro- 
cesses are entirely automatic, and require no adjustment | 
whilst the machine is at work. The tar valves are warmed | 
through before starting by means of a steam jet, and we were | 
informed that facilities are provided for emptying the tar | 
tank at the end of a day’s run. The machine is driven by a | 
35-40 horse- power compound engine, the steam being supplied | 
from a small coal-fired locomotive boiler of the locomotive | 
type. Another feature which is worthy of mention is the | 
special means provided for heating the rims of the wheels by 
means of steam pockets or coils, in order that the machine | 
may travel over the newly treated road without licking up | 
the tar or in any way disturbing the road surface, 
The Tarspra Company, of 20, Victoria-street, S.W., has | 
entered three machines for the trials One of these is a | 
700 gallon Tarspra Thornycroft motor van. It simply con- 
sists of a tar-spraying van attached to a Thornycroft motor. 
Tar is stored in a large tank, from which it passes to a 
double-acting pump fixed on one side of the vehicle, the pump 
being driven from the road wheel through the chain gearing. 
The tar is then forced through communicating pipes to the | 
atomising nozzles at the rear of the van, where it is dis- 
charged in the form of a fine spray and distributed on the 
surface to be coated. Means are provided for returning the | 





enable the attendant to watch 
any variation in temperature 
which might také place. When 
treating a road surface, we 
believe that the makers recommend the rolling of the road 
surface with a hot roller first, then the application of the tar, 
and finally the sprinkling of sand heated to a temperature of 
300 deg. Fah., but this sequence is not essential, as we are 
informed that the results obtained with spraying alone are 
quite satisfactory. Although our illustration shows the 
machine horse drawn, there is nothing to prevent the 
use of mechanical means; in fact, it would probably have the 
advantage of allowing the tar to be heated by steam coils, a 
method which the judges state is preferable. 








THE TREASURY AND FISHERY HARBOURS. 


In the past ten years a good deal of attention has been 
paid to the impravement of harbours principally devoted 
to fishing traffic, and adapted to afford refuge for small 
coasting craft. This development has been fostered by 
the Government to a considerable extent, and in 1898 a 
Treasury minute was issued authorising the issue of 
grants in aid to fishery and refuge harbours on account 
of works carried out for the improvement of fishing 
facilities. The grants are made by the Treasury on the 
recommendation of a special Joint Committee of Board 
of Trade and Treasury officials known as the Harbour 
Grants Committee. The requirements of the Treasury, 
which govern the recommendations of the Com- 
mittee, are laid down in a memorandum dated May 17th, 
1899, from which the following is an extract :—“ In the 
first place, they,” the Lords of the Treasury, “regard it 
as essential that the local authority should undertake, 
and should be in a position to ensure, the permanent 
maintenance of the harbour towards the establishment 
of which the assistance of the State is asked. 

“ Again, their Lordships regard it as essential that of the 


| total cost required for construction at least two-thirds 


should be provided from local or outside sources, and that 
the contribution from the Exchequer should in no case 
exceed the remaining third. The inquiries of the Com- 
mittee should be limited to the case of harbours serving, 
or likely to develop, a large fishing district either as 
points of departure and landing for the fleet, or as pro- 
viding refuge on parts of the coast, where the nearest 
existing harbour is so distant as to destroy the value of 
fishing grounds which produce a good harvest of fish.” 

In practice the Treasury grants have been made in 
respect of improvements to existing, as well as in aid of 
the establishment of new harbours. In fact, the majority 
of the grants to date are in the former category. 

The following is a list of the grants already sanctioned: — 

£ 


Port Knockie, Banffshire 1899 15,000 
Craigenroon, Banffshire 1899 15,000 
Pwllheli, Carnarvonshire .. 1901 22,500 
Fraserburgh, Aberdeenshire 1902 15,000 
Macduff, Banffshire ... . 1904... 2,000 
Peterhead, Aberdeenshire ... 1904 ... 28,000 
Lerwick, Shetland Is'ands 1904 ... 4,500 
Mevagissy, Cornwal 1904 2,000 
Wick, Caithness 1905 ... 20,000 
Southwold, Suffolk... 1905 ... 15,000 
Whitby, Yorkshire... ... 1907 ... 24,400 
Searborough, Yorkshire .. 1907 ... 6,000 





The above list does not by any means represent the 
total of the works recently carried out and in contempla- 
tion. Extensive developments are about to be made at 
Newlyn, near Penzance, a port which is the headquarters 
of the fishing industry in the south-west of #ngland. 
Berwick-on-Tweed is stated to be contemplating con- 
siderable works for the accommodation of the East Coast 
fishing fleet, and plans have been prepared for increasing the 
accommodation at the little fishing port 6f Craster, in 
Northumberland. Improvements are also mooted at 
North Sunderland, on the same coast line, and a Pro- 
visional Order has just been confirmed for the construc- 
tion of a small breakwater at Sennen Cove, near the 
Land’s End. The Great Eastern Railway Company has 
recently completed a large scheme of harbour extension 
at Lowestoft, at a cost of £73,000, including works 
intended for the accommodation of fishing traffic. Exten- 
sions have also been carried out at other ports which are 
only partially worked for the benefit of fishing, including 
Grimsby, Yarmouth, Hartlepool, Aberdeen, and Plymouth. 

The rapid increase in the use of steam by the fishing 
industry has revolutionised the trade in the past twenty 
years. Steam trawlers and steam drifters are rapidly 
displacing the old and smaller sailing craft, and with the 
new order of things comes the demand for increased 
depth of water in fishing ports. Harbours which do not 
provide an adequate depth at low water of spring 
tides for the entry of the boats fishing in the district are 
being abandoned in favour of ports having greater depth. 
The improvements at Pwllheli, now nearly completed, 
will provide a depth of 6ft. at low water of ordinary 
spring tides, and this port will be the only one between 
Holyhead and Milford which does not practically dry at 
low water. The following are the depths at low water 
of spring tides now obtaining at some of the most 
frequented ports :—Newlyn, 12ft.; Aberdeen, 14ft.; Dun- 
dee, 12ft.; North Shields, 25ft.; Hartlepool, 15ft.; Yar- 
mouth, 12ft.; Lowestoft, 10ft. Most of the other fishing 
harbours have depths much less than those quoted. 
Steam trawlers now being built draw up to 14ft., and if 
the smaller and exclusively fishing harbours are to 
retain their share of the trade, many of them must 
materially increase the depth of water provided. The 
fishing trade is not a peculiarly remunerative one, from 
the point of view of the harbour authorities, and it is 
practically impossible for those ports whose revenues 
depend solely on fish traffie to provide the increased 
facilities entirely at their own cost. The grants in aid 
from the Treasury have undoubtedly done much to foster 
the fishing industry, and improvements have been 
effected which would have been impracticable without 
State assistance. 








INTERNATIONAL EXHIBITION OF HyYGIENE, &c.—An Interna- 
tional Exhibition of Hygiene, Arts, Handicrafts, and Manufactures 
will be held in the Crystal Palace, Madrid, in September and 
November next, under the patronage of the Spanish Government. 
His Excellency the Spanish Minister of Commerce will be its 
honorary president, and the president of the Committee of 
Management will be his Excellency the Duke of Tamames and 
Galisteo. Weare given to understand that all particulars with 
reference to this exhibition can be obtained from its Spanish 
representative in London, Mr. A. Donderis, Spanish Art Exhi- 
bition, Compton House, 994, Charing Cross-road, London, W.C. 


INSTITUTION OF ELECTRICAL FNGINEERS.—The annual general 
meeting of the Institution of Electrical Engineers—members, 
associate members, and associates only—will be heid in the Rooms 
of the Institution, 92, Victoria-street, Westminster, S.W., to- 
day, Friday, the 24th May, at five o'clock in the afternoon, to 
receive the annual report of the Council and the statement of 
accounts and balance-sheet for the twelve months ended Decem- 
ber 31st, 1906. The fcllowing have been elected as officers for the 


coming year :—President: Lord Kelvin. Vice-presidents: F. Gill, 
Colonel H. C. L. Holden, R A., F.RS., Professor G. Kapp, and 
C. P. Sparks. Members of Council: W. Duddell, F.R.S., 


8S. Evershed, H. E. Harrison, B.Sc., Dr. E. Hopkinson, J. W. 
Jacomb-Hood, Walter Judd, J. E. Kingsbury, W. M. Mordey, 
M. O’Gorman, G. W. Partridge, W. H. Patchell, S. L. Pearce, 
W. Rutherford, A. A. C. Swinton, and C. H. Wordingham. 
Associate Members of Council: Albert Campbell, B.A., J. Hunter 
Gray, and H. Human. 


A FLoatinc Dock ror TriIntpAD.—On Wednesday, the 15th 
inst., there was launched from the Wallsend yard of Swan, 
Hunter and Wigham Richardson, Limited, a floating dock which 
has been built to the order of the Trinidad Dock and Engineering 
Company, Limited. The dock has a lifting capacity of 4000 tons, 
and an overall Jength of 365ft. The pumps have been supplied 
by Messrs. Gwynnes, Limited, of Hammersmith, and will be 
driven by steam. The dock has been designed by Messrs. Clark 
and Stanfield, and is built on their bolted sectiona! principle. It 
consists of three independent units, each complete with its own 
pumping machinery. When in regular service it is coupled up 
into one complete dock, and is only disconnected for self-docking 
purposes. .The dock will be towed next month from the Tyne to 
Trinidad, where the need of docking accommodation has been 
severely felt for several years. It has been constructed under the 
supervision of Messrs. Coode, Son and Matthews, of 9, Victoria- 
street, Westminster, who are the consulting engineers for the 
Government of Trinidad. 


HypDRAULIC PowER Works AT Brusi0.—The hydraulic power 
works at Brusio in the Grisons, which at the present time is the 
largest in Europe, was partially opened on the 10th of March 
last. The power is derived from the Poschiavano River, one of the 
higher tributaries of the Adda, which rises on the east flank of the 
Pia Bernina, and flows through the small lake of Poschiavo, which 
serves as a head reservoir. From the intake the water is led by a 
rock tunnel about three miles long to the heads of the five pres- 
sure pipes, which are m. (1378ft.) above the power-house at 
Brusio. The first section of the work completed includes six tur- 
bines of 3000 horse-power each, which have been supplied by 
Messrs. Escher, Wyss and Co., and Messrs. Piccard, Pictet and Co. 
During the current year four others of similar dimensions will be 
erected, and in 1908 two more to complete the full installation of 
36,000 horse-power. The alternating-current dynamos and other 
electrical equipment have been supplied by the Alioth Electrical 
Company of Miinchenstein, near Basel, which is jointly interested 
with an Italian electric supply company of Milan in the under- 
taking. The power-station is only a few miles distant from the 
Italian frontier ; the current generated is delivered to a trans- 
former station at Piattamala, near Tirano, at the junction of the 
Poschiavo with the Adda, where it is raised to a tension of 47,000 
volts, and carried along the Valtellina and the west side of the 
Lake of Como to the area to be supplied north of Milan, the 
length of the long-distance transmission line being about 100 miles. 
A portion of the current will be used locally in the Swiss Valley, 
as well as for working the Bernina Railway. 
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OBITUARY. 


SIR BENJAMIN BAKER. 


In Sir Benjamin Baker, whose death on Sunday last is 
mourned by every member of the profession which he 
honoured, we seemed to see the spirit of the early great 
civil engineers carried on into the twentieth century. It 
was not only that he wrestled magnificently with the 
great forces of Nature as they did, but there was in his 
manner and method a kinship with them. He had, 
indeed, the scientific knowledge to design the Forth 
Bridge, but the outstanding feature of his character was 
the absolute common sense and “ practicalness ” that he 
brought to his work. We cannot imagine him specifying 
the thickness of a girder in fractions of a millimetre. 
Such ultimate refinements of mathematics were foreign 
to him. He would seek a more practical road, and if he 
felt any doubt about the stresses in a part—as, for example, 
in the top boom of the Forth Bridge—he would be doubly 
careful to make them more than strong enough. An 
experiment appealed to him far more than an equation, 
and the attitude of the higher mathematicians and 
professors, although he treated them with respect, 
afforded him some amusement. Whilst they were 
theorising he would be performing, and it was always so 
in all his work. 

A good example of his desire to put theories to a 
practical test was afforded two years 
ago, when the theories of Pearson 
and Atcherley on the strength of 
dams was published. Baker went 
into the whole thing very carefully 
with Prof. Pearson, and came to 
the conclusion that the theory 





Sir John Fowler was to be created a Baronet, Mr. 
Benjamin Baker a Knight Commander of the Order of 
St. Michael and St. George, and Mr. William Arrol a | 
Knight. 

We may, perhaps, add a few more words concerning 
the originality of design of this fine bridge. Bridges 
embodying the cantilever principle have been existent 
for ages in China and Thibet, but as we remarked when 
discussing the bridge at the time of its completion, these 
might be looked upon as anticipations to about the 
same extent as an Indian dug-out canoe was an 
anticipation of the Great Eastern. 

Designs more nearly approaching that of the Forth 
Bridge were exhibited by M. Ruppert in the Paris | 
Exhibition of 1867." We also drew attention to this 
subject while discussing the Sukkur Bridge over the 
Indus.} In 1862 Angelo Sedley designed and patented | 
some bridges which were somewhat of the cantilever | 
type, but others designed by Mr. E. W. Young, about the | 
same time, were true cantilever bridges, which are inter- | 
esting as early illustrations of the type. There was, as | 
we have said, nothing new in the actual cantilever | 
principle. The merit and the novelty lay in the adapta- 
tion of this principle, by practicable means and methods, 
to the construction of an unprecedentedly large structure 
—a structure, moreover, which, despite adverse criticism, 
possesses beauty, and adds grandeur to an estuary already 
striking. 





engineers and architects, but in that working together it 
was his view that it was no good first one and then the 
other taking the work in hand. There should be a con. 
stant see-saw of the plans backwards and forwards, and 
each point should be thoroughly thrashed out until there 
was agreement between the two parties. In this cop. 
nexion Sir Benjamin used to tell a story against himself, 
When he was very young, only twenty-two, and when he 
thought he could do without architects, he had designed and 
carried out, he said, “some very pretty work indeed,” 
It had been so pretty that it had attracted the attention 
of Mr. Ruskin, who mentioned it in one of his lectures, 


| There had been columns and arches and scrolls in iron. 


work, and Mr. Ruskin had said that he had seen it, and 


| that it made him wish he had been born a blind fish in 


Kentucky cave. “I thought afterwards,” Sir Benjamin 
added, “that Mr. Ruskin had let me down very easily, 
because sometimes he could say nasty things.” p 
Apart, altogether, from the actual bridge itself, Sir 
Benjamin gave to the world the results of a large 
number of experiments which he had carried out. These 
experiments were undertaken in order to render possible 
the proper specification of the bridge, and had to do with 
the strength properties and behaviour of metals under 
various circumstances. This information was of great 
value, and we would refer our readers to his address 
made to the Mechanical Section of the British Associa- 


_ tion at Aberdeen in 1885—which was dealt with in 


THe EnernegR, Vol. lx., pp. 241- 
258—to the paper he presented to 
the American Society of Mechanical 
Engineers in 1886, and to the paper 
read at Montreal in 1884. Several 
others might be mentioned as con- 
taining the most valuable experi- 
mental data, interpreted with un- 





failed if the elasticity of the rock 
on which the dam was founded was 
neglected, but to satisfy himself he 
went home, made a mould, and 
having commandeered sufficient 
domestic jelly, modelled a section 
of the Assuan Dam. On the ex- 
posed end he ruled lines, and then 
submitting his model to water pres- 
sure in a trough, he was able to 
study the deformation on a magni- 
fied scale. From the fact that it 
has been decided to strengthen the 
dam from top to bottom we may, 
perhaps, gather that the experiment 
convinced him that there was some- 
thing in the theory, but in any case 
he was not the man to leave any- 
thing to chance, and if there was 
any doubt, even the slightest, he 
would err on the safe side. That 
he will not see the work of enlarge- 
ment, which will involve much 
engineering of a kind pecu- 
liarly congenial to him is one of the 
sad elements of his death. 

Had Sir Benjamin only been 
connected in a responsible capacity 
with the Forth Bridge and the 
Assfian Dam, that would have been 
exceptional honour and distinction, 
but his engineering feats were so 
many and so diverse that it would 
be a work of some magnitude even 
to catalogue them. Undoubtedly, 
however, the two exploits with 
which his name wil! be in future 
times most intimately connected 
are the construction of that bridge 
and that dam. No one was at all 
times more ready to acknowledge 
the work and assistance of others 
than was Sir Benjamin, and many 
was the occasion he tcok to point 
out how much other people had 
had to do with both of these engi- 
neering works; but certain it is that 
in the first case he was the origina- 
tor of the designs, and it was he 
who made the calculations, while 
as regards the dam he was a mem- 
ber of the commission which finally 
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SIR BENJAMIN BAKER 


usual insight into their practical 
bearing. 

The other great engineering feat 
with which Sir Benjamin Baker's 
name is inseparably connected — 
the Asstiian Dam—is an entirely 
different piece of work from the 
Forth Bridge. Both dealt with 
water and with masonry work, but 
here the similarity ended. Un- 
doubtedly, having regard to the 
benefits it occasioned, the dam is 
by far the more important work. 
Its benefits to Egypt have been 
well nigh incalculable, and even 
these benefits are to be increased 
by the raising of the dam. It will 
be necessary to go a little into the 
history of the project in order to 
show how Sir Benjamin became 
connected with it. It had long 
been decided that something must 
be done to regulate the flow of the 
Nile in order to secure its water 
for irrigation purposes. The solution 
of the problem was seriously taken 
up by the Egyptian Government in 
1889, and was entrusted to Lieut.- 
Col. J. W. Western, R.E., and on 
the departure of this officer from 
Egypt was placed in the hands 
of Mr., now Sir W. Willcocks, 
K.C.M.G., who was appointed 
Director - General of Reservoirs. 
After two years’ careful search it 
was generally accepted that the 
reservoir must be in the trough of 
the Nile itself. The Nile has a 
very gentle slope, and carries a 
large amount of sediment in flood, 
and Mr. Willcocks was convinced 
that no ordinary dam would be of 
any use. He therefore decided to 
design a dam capable of passing the 
whole of the flood waters with no 
greater obstruction than that offered 
by the sill of an ordinary cataract. 
He provided the dam with sufficient 
sluice way to ensure the reservoir 
against being filled with silt. Sir 
William Garstin and Mr. Willcocks 
then decided that the best place for the dam was at the 





approved its - and yee It was typical of the man to; While Sag to the appearance of the Forth Bridge , 
be retiring and reserved, save, indeed, to his most inti- | it may not be out of place to mention Sir Benjamin’s 
mate friends; and wide as is his fame to-day, he might, | ideas regarding what on and what was not per in 
had he chosen to adopt methods freely pursued by others, | engineering. He was one who held the opinion that the | This Commission was composed of Sir Benjamin Baker 
have brought his name much more prominently before | fundamental principle underlying the question was the | and Messieurs Auguste Bouté and Giacomo Torricelli. 
the public notice. He was, however, totally averse to | fitness of material for the purpose for which it was being | The Commission approved the site and most of the details, 
blowing his own trumpet, ifwe may be permitted such an employed. But the matter, to his view, did not end here. but insisted that the dam should be straight instead of com- 
expression. | It was necessary to take instruction as to what was | posed of a series of curves. They overruled the objection 
The Forth Bridge was the first of its kind. True it is | fitness. When discussing a paper on “The Aisthetic | that it was risky to expect sound rock on one long straight 
that the cantilever idea was not new, but it had never | Treatment of Bridge Structures,” read by Mr. Joseph line—1} miles—and their decision was upheld by Sir 
been employed for a structure resembling this in design | Husband before the Institution of Civil Engineers in 1901, | William Garstin against the opinion of Mr. Willcocks. 
or magnitude. Others have followed on the same lines, | he said that he had not the slightest doubt that the man | Sir Benjamin Baker was made consulting engineer to the 
but the Forth Bridge led the way. It had, for example, the | who designed the first windmill never had an idea beyond | reservoir works. 
largest span of any bridge which had till then been using the material he had at hand in the best way that/ Mr. Willocks had prepared the designs in 1894-5. 
constructed. There were two main spans of 1710ft. | his mechanical knowledge enabled him to do. Then} It was not, however, till 1898 that Sir Ernest Cassel 
The Sukkur Bridge, in which the cantilever principle was | when he had done it in a straightforward way, all the | came forward with the funds, and with Sir Benjamin still 
also employed, but which is not comparable in design, | leading painters of the day came and selected it to put | as consulting engineer, Messrs. Sir John Aird and Co., as 
was but 820ft. in span—less than half that of either of the | in their landscapes as a picturesque object. He was | contractors, undertook to complete the work in five years. 
two spans of the Forth Bridge, while the longest suspen- | Sure, however, he said, that if anyone had come to him | The work was actually completed in 1902. The reservoir 
sion bridge—the Brooklyn—was 110ft. less in length. | With a request to design a mill, he would have puzzled | in summer, even at the present height of the dam, 
The Forth Bridge took some seven years to construct ; | his brains how to make it pretty. In the result he was | extends as far as Ibrim—a distance of 143 miles. The 
over 51,000 tons of steel were built into it, and the surface | perfectly certain that all the painters would have avoided | storage capacity is 1,165,000,000 cubic metres. It will 
area exposed is some 35 acres. It cost about 2} millions | 1t- There was nothing, he said, like honesty—going | be unnecessary to go more in detail into its con- 
sterling. It was a gigantic enterprise magnificently straight at the object in view. Then in time, when | struction, because we have so recently given a full 
carried to completion, and though, as we have said, Sir — were sufficiently educated, if the work had been | description of the works.* Suffice it to say that Sir 
Benjamin was chiefly responsible for it, omission must | really done honestly, economically and straightforwardly, | Benjamin Baker—and with him must be associated 
by no means be made of the names of his senior partner, | With the materials of the district, the result need not be | the names of Mr. A. Webb—who took Mr. Willcocks’ 
Sir John Fowler, nor of the contractor, Sir William Arrol. | feared. He was greatly in favour of the collaboration of | position when the latter left the service of the Egyptian 
It is interesting to note that, as announced at the opening —_—_—_---— 
ceremony by his Majesty the King, then Prince of Wales, 


head of the Assfian Cataract, but the site and design 
had to be submitted to an International Commission. 














* See Toe Encingee, Vol. xiv., pp. 218, 222, and 31:. | 
19, | 


t See Tae Encinegr, Vol. lviii., p. 19. * See Tae Encinger, December 12th, 19th, and 26th, 1902. 
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Government, Mr. Maurice FitzMaurice, Messrs. May, 
MacDonald, Blue, Tabor, and others—worked with un- 
remitting care and diligence, and in the face of con- 
siderable difficulties carried out a work which redounds 
to the credit of British engineers. Sir Benjamin himself 
was most hearty in his appreciation of the work of the 
engineers of the Egyptian Public Works Department, 
and took a public occasion of mentioning in terms of 
praise the names of all the foregoing gentlemen. Speak- 
ing during the discussion of Mr. FitzMaurice’s paper 
before the Institution of Civil Engineers on the Nile 
Reservoir, he said engineers at home ought to congratulate 
them on having finished something which must be 
noticed by the whole world. He also explained that a 
good deal of luck had been met with regarding the 
foundations. The rock was much fissured, and it was 
feared that there would be much trouble in keeping the 
water down while the work was being carried out. He 
and Mr. Wilson—now dead—had spent night after night 
together scheming ways of dealing with the problem of 
how to deal with the water should this be the case, by 
means of compressed air and otherwise, and after all the 
fissures were found to be filled with a well-nigh 
impermeable material, and the water was easily kept 
under. 

Under Sir Benjamin’s care the great work was brought 
to an earlier conclusion than even the most enthusiastic 
had hoped. And now, just five years afterwards, it has 
been decided to do still more and to impound more 
water. The task of saying how this was to be done 
fell to Sir Benjamin Baker, and though the work will 
be carried out, he has not lived to see it. 

We have said that it would be well nigh impossible 
to give an idea of the widespread nature of Sir Benjamin’s 
work. We may, however, mention that he was asso- 
ciated to some extent with the Blackwall Tunnel and 
the Tower Bridge; that he was largely connected with 
railways and railway constructional work; that at one 
time he served on the Light Railway Commission of the 
Board of Trade ; and that he shared the distinction with 
the late Sir Frederick Bramwell of being one of two 
lay members of the Ordnance Committee. He also was 
deeply interested in the Royal Institution. 

Sir Benjamin was one of the original members of the 
Engineering Standards Committee, and sat on the Main 
Committee since the inception of the work in 1901, as the 
representative of the Institution of Civil Engineers. He 
was also chairman of the Sectional Committee on 
‘“ Bridges and General Building construction,” and took a 
considerable part in the preparation of the Standard 
Specification drawn up by that Committee. That specifi- 
cation bears ample evidence of his sound common sense 
and judgment. He was much respected as a scientific 
witness; indeed, his engineering advice and assistance 
was continually being called in in many directions. One 
of the recent occasions on which his name came promi- 
nently before the public was when the roof of Charing 
Cross Station collapsed. 

For his services in connection with the Asstian ! Dam 
he was made K.C.B., and was invested with the order of 
Medjidie First Class. He was a Fellow of the Royal 
Society, was President of the Institution of Civil Engi- 
neers in 1895, and was a member of the Council of the 
Institution of Mechanical Engineers. He was Hon. LL.D. 
of Edinburgh, and Hon. D.Se. of Cambridge, while he 
was Honorary Master of Engineering of Dublin University. 
He was an honorary member of a number of foreign 
engineering associations, and was awarded the Poncélet 
prize of the French Academy of Sciences. 








AN OPTICAL INDICATOR MANOGRAPH. 


Tue value of a scientific knowledge of what actually takes 
place in the cylinder of an internal combustion engine is 
becoming more appreciated since the mechanical details of 
the engine have become more refined. Up to the present 
time French and German engineers have paid more attention 
to this subject than the designers in this country. But now 
there appears to be a disposition on the part of our engineers 
to study more rationally the internal conditions which pre- 
vail in this type of engine. That much can be learnt from 
indicator diagrams we believe no engineer will doubt. By 
the use of such figures a scientific study of the timing of the 
valves can be made, the efficiency of carburation determined, 
and the defects of the engine more readily detected. But to 
be of practical value the method of recording such diagrams 
must in itself be scientifically correct—a condition which 
in many instances is not fulfilled. For slow-speed engines 
no difficulties are experienced, but when high speeds have to 
be dealt with the usual type of indicators are useless. The 
inertia of the moving parts, friction, and the recording pencil 
introduce errors which are the chief factors in rendering 
them unsuitable. 

The usual method of indicating high-speed engines is by 
employing an instrument which relies upon the movement 
of a ray of light to record the diagram on a ground glass 
screen, There are several such instruments more or less 
well known, all of which give more or less satisfactory results. 
The instrument under consideration is one which is largely 
used on the Continent, and which is manufactured under 
M. Schulze’s patent in France. Itis supplied in this country 
by Mr. W. S. Searle, of 33, Glasshouse-street, Regent-street, 
W. The principle upon which the design of this instrument 
is based is also that of the deviation of a ray of light 
reflected by a mirror, The single-cylinder instrument is 
illustrated in Fig. 1. The important feature of the mechanism 
is shown in the engraving given in Fig. 2. In this the 
mechanism for deviating the beam of light on to the screen 
is clearly shown. The mirror m has both a horizontal and 
vertical movement, the former being actuated by mechanism 
from some suitable part of the engine—generally the crank 
shaft—and the latter by the pressure of the explosion on a 
diaphragm placed in the cover c. The frame which carries 
the mirror is pivoted at p, and is made to oscillate by the 
small crank A, which in its turn is operated through g by 
the gearing from the crank shaft. The movement of this 
mirror corresponds to the motion of the piston in the 
cylinder ; in other words, it draws the base line—so to speak 
—of the indicator diagram. The centre line of the mirror is 





in the axis of the pivot. The pressure or suction in the 
cylinder is transmitted to the mirror through the diaphragm, 
and this gives the mirror a vertical motion, the’ extent of 
which depends upon the pressure or motion exerted on the 
diaphragm. It is necessary that the light used to record the 

















Fig. 1—THE SCHULZE MANOGRAPH 


displacement of the mirror should be very bright, and so 
recourse has been made to a concentration tuhe, which fits 
into the tube ¢, which contains a small Nernst lamp. This 
concentration tube has a small diaphragm and thef{beamfis 
thus very powerful, concentrated, and fine. The spot of 

















Fig. 2—INTERNAL MECHANISM 


light reflected on to the ground glass screen can be seen 
clearly in daylight. When permanent records are wanted, 
the ground glass screen is replaced by a dark slide containing 
a sheet of sensitised paper which, when developed and fixed 
gives the record required. 











Fig. 3—INDICATOR DIAGRAM 


The manograph is small and light, and can be put into 
direct communication with the cylinder, thus avoiding an 
friction losses that would occur if a pipe line was introduced. 
The instrument which we illustrate is for a single-cylinder 








engine, the top of the cylinder being connected to the orifice 


n by,@ pipe. The movement of the piston is transmitted to 
the mitror through the gearing g by auxiliary gearing which 
is not shown in the engraving. For two or more cylinders 
specially constructed multiple manographs are made, similar 
in design to the single type. They have the advantage that 
short and equal lengths of piping are used for connecting the 
cylinders to their respective units, and also that the readings 
of the different cylinders can be made simultaneously. 

In Fig. 3 we illustrate a diagram taken with one of these 
instruments from a single-cylinder engine. In the diagrams 
obtained, lin. represents about 361b. per square inch on the 
compression scale, and when the explosion scale is about 
1201b. to the inch length. These figures, we are informed, 
are based upon the assumption that in the ordinary motor 
the compression will not exceed 851b. per square inch, nor 
the explosion pressure more than 4301b. We are also given 
to understand that, when required, a projecting lens tube 
— used which will enlarge the diagrams up to 24in. in 
ength. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opynions of our 
correspondents. ) 





CALORIES AND BRITISH THERMAL UNITS. 


Sir,—While the equivalent of 3°96 B.T.U. for one large or 
kilogramme calorie, given in tables for converting metrical into 
British weights and measures, holds good for absolute temperatures, 
as ‘given out by a furnace or in a self-welding process, it is not 
applicable to converting the calorific power of a fuel into its 
corresponding expression in British thermal units, because the 
figure is understood to be per kilogramme in the former case, and 
per lb. avoirdupois in the latter. 

For instance, the calorific power of good bituminous coal is 
stated in the Notes et Formules de Laharpe to be 8000, that of 
anthracite 7500, and that of coke 7000; or, in other words, a 
kilogramme of these fuels will give out 8000, 7500, and 7000 
calories respectively. 

To convert these calories into British thermal units we must, in 
this case as in that of the absolute temperatures, multiply by the 
2-2, equivalent in pounds avuirdupois of the kilogramme of water, 
and by the 1°8, equivalent in Fahrenheit degrees of the Centigrade 
degree ; but we must also divide the product by 2-2, equivalent in 
pounds of the kilogramme of fuel under consideration, As the 
two kilogrammes, or their equivalents in pounds, cancel one 
another in the calculation, there only remains to multiply the 
number of calories per kilogramme by 1-8 for converting them 
into British thermal units per Ib. avoirdupois. 

To take as an example the bituminous coal mentioned above, 
8000 calories x 1-8 = 14,400 B.T.U. Even this slight multiplica- 
tion may be spared, without the necessity of compiling a special 
table, if one for converting Centigrade into Fahrenheit degrees be 
used, provided, however, that 32 be subtracted from the latter. 
Taking the same example, the highest number available for our 
purpose in Sir G. Molesworth’s table is 80 deg. Cent, = 176 deg. 
Fah. Subtracting 32 from 176, and following the difference by 
two cyphers for the value required, gives the number sought 
14,400, obtained almost at a glance. 

This number does not differ greatly from the 14,000 B.T.U. 
which Mr. T. A. O’Donahue says in his ‘‘Colliery Engineer’s 
Pocket Book,” are yielded by a pound of coal in combustion. 

J. WALTER PEARSE, Mem. Soc. Ing. Civ. Fr. 

Grivegnée-lez-Litge, May 16th. 





COMPOUNDING AND SUPERHEATING,. 


S1r,—I am glad to see that the question of superheating has at 
last been raised in the correspondence on locomotive efficiency. 
In a simple locomotive using saturated steam more than one-third 
of the steam which enters the cylinders condenses without doing 
useful work, thus robbing the engine of a large percentage of its 
power. It does not make much difference what steam, and, there- 
fore, coal per train-mile a locomotive uses as long as saturated 
steam is used, the losses referred to above must occur. Through 
compounding these losses can be partly obviated in the high- 
pressure cylinders, but they are not obviated in the low-pressure 
cylinders, and thus compound locomotives, with all their complica- 
tions and practical difficulties in starting and at high speeds, give 
but an imperfect solution of the problem. 

On the other hand, the use of highly superheated steam gives a 
much more satisfactory solution, as, while using a simple engine, 
all cylinder condensation can be avoided. Thus, the employment 
of a practical superheater able to produce and maintain a steam 
temperature of about 600 deg. Fah. increases the power of the 
boiler about 30 per cent., and effects, at the same time, an 
economy in coal of about 25 per cent. These figures have been 
obtained in actual service over long periods of observation on 
railways in Germany, Belgium, Sweden, Canada, and other 
countries, where the Schmidt system of superheating is being 
extensively used. Harry A, STENNING, 

Westminster, May 2nd. 


SETTING OUT CURVES. 

Str,—May I say that in the rule given on page 491 of THE 
ENGINEER this week ‘‘2 R” should read “ R,”z.¢., the greatest 
number of chain chords set out from one position should be 
numerically the same as the radius in chains. 

This is so because the angle which is, as it were, described on 
the ground is the complement of the angle at the intersection of 
the chain line and the line of sight. 


Westminster, May 18th. Txos. G. BockINe. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer-Captain.—J. S. Sanders, to the Exmouth, additional, 
for service on the staff of Commander-in-Chief, Atlantic. 

Engineer-Commanders.—J. W. A. Parrott, to the Czsar, on re 
commissioning, and C. B. Lecky, to the Latona, temporary ; H. T 
Garwood, to the Exmouth, and W. C. Burnett, to the Centurion 
both on recommissioning ; G. K. Edwards, to the Warrior, on com- 
missioning ; and S. Aston, to the Royal Arthur, additional, for the 
Edgar, on recommissioning. : 

Ingineer-Lieutenants.—H. R. Baker, to the Sutlej; W. S. 

Torrance and A. S. de St. Legier, to the Warrior, on commission- 
ing; C. Main, to the Tamar, additional, for Hong-Kong Yard, and 
for service with gun mountings of the Fleet, and G. H. Starr, to 
the Vivid, for the Indomitable, to assist on staff of the Admiral- 
Superintendent at Glasgow ; J. Hughes, to the Cwsar, on recom- 
missioning ; A. St. J. O'Neill, to assist Engineer-Captain ; F. XK. 
Roskruge and Mr. E. T. Baker, to the Exmouth, on recommission- 
ing ; T. J. Foulkes, to the Leviathan. 





Engineer-Sub-lieutenant.—E. Iliff, to the Pembroke, additional, 
for the Shannon, 
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RAILWAY MATTERS. 


Tue Pennsylvanian Railroad has ordered 143,000 tons 
of rails for delivery during the course of next year. 


REGULAR test runs are being made over the electrified 
branch of the Erie Railroad between Mt. Morris and Rochester. 


Tue Central South African Railway Administration 
propose to set up machinery for the extraction of oil from the 
local castor oil plant. 


Sanction has been given for the purchase of generating 
plant, electric machinery, &c., for electrifying the Perambur 
Works of the Madras Railway. 


Tux Chicago and Eastern Illinois Railroad is consider- 
ing plans to carry Illinois coal to New Orleans by boat from Joppa, 
its terminus on the Ohio river. 

A rwo-roor gauge railway has recently been completed 
at Swakopmund, German South-west Africa, running about 150 
miles from the sea-coast into a copper mining district. 

Because of increasing difficulty in getting men for 
various branches of railroad service, the Pennsylvania Railroad has 
raised the age limit from thirty-five to forty-five years. 


Tue North British Railway Company has, it is reported, 
taken over and will work the Invergary and Fort Augustus Railway, 
which hitherto has been worked by the Highland Railway Company. 


Tur Bulletin Commercial states that the Colombian 
Government have granted a contract for the construction and 
working of a railway between Palmira and Cartago, in the State of 
Cauca. 


AccoRDING to a contemporary, a tombstone is to be 
erected in a Bath cemetery to the memory of an engine-driver— 
who was an ardent geologist—composed of the fossils he collected 
in his rambles. 


Tue East Indian Railway management reports that 
the rise in the cost of living of the people which is taking place in 
India is affecting wages, and the price of labour is therefore rising, 
and is likely to increase in the future. 


Ar eight large stations on the Government railroads in 
Japan tablets are hung up “to provide means for writing reminders 
for such of the passengers who have anything to communicate to 
their fellow travellers who do not arrive in time.” 


Own May 15th the Great Eastern Railway opened for 
traffic its new pier at Tollesbury on the estuary of the river Black- 
water, and on the same day brought into use the adjoining station 
at Tollesbury Pier, situated on the Kelvedon and Tollesbury Light 
Railway. 

Tse Montreal Street Railway Company has adopted a 
new style of transfer slip, which is less complicated than the one 
previously in use. The transfer is punched from the direction 
from which the passenger boards the car and the time the latter is 
due at the transfer point. 


Tur Kokomo Marion and Western Traction Company, 
Kokomo, Ind., is making extensive improvements on both its city 
and interurban lines. The tracks in Kokomo will be entirely re- 
built, and the interurban line will be straightened and ballasted 
with stone between Kokomo and Marion. 


A STRIKE was declared, April 28th, on the lines of the 
Utah Light and Railway Company, 450 men coming out. Numerous 
scenes of disorder followed attempts made by the company to 
operate a few cars with non-union crews, and all efforts to main- 
tain even a partial service soon were abandoned. 


AccorpiInG to the Railway Gazette, several of the 
American railways have adopted the system of honourably mention- 
ing those of the staff who have distinguished themselves. No less 
than thirty-seven workmen of the Atchison, Topeka and Santa Fe 
had special merits entered in their records in one month. 


Tue traftic receipts for the week ending May 12th, as 
officially prescribed by thirty-three of the principal lines of the 
United Kingdom, amounted to £2,092,502, which was earned on 
20,6697 miles. For the corresponding week in 1906 the receipts of 
the same lines amounted to £1,987,664 with 20,4893 miles open. 


Tue Susquehanna and New York Railroad is con- 
structing large yards near Williamsport, Pa. At Marsh Hill there 
will be built a big plant for car and engine —— including 
machine and blacksmith shops, power house, and car shops. The 
line is to be extended from Lycoming county into Bradford 
county. 


THE Portland Railway, Light and Power Company, of 
Portland, Ore., is re-building two of its motor freight cars and 
changing them into locomotives. They will be used for handling 
freight trains, and will conform in appearance and equipment to 
two new electric locomotives ordered in the East and due to arrive 
this summer. 


For the year 1906 the Mersey Railway electric loco- 
motive costs work out at 5-95d. per train-mile, as compared with 
13-65d., the cost of working with steam in 1901. Maintenance 
and repairs of permanent way amounted to -86d. per train-mile, 
as compared with 4-7d., repairs and renewal of rolling stock 
1-37d., as against 1-66d. 


Statistics show that between the years 1895 and 1905 
the steam railroads of Massachusetts decreased their mileage on 
main and branch lines nine miles, while electric railways increased 
their mileage by 1550 miles. The electric railways, it might be 
mentioned, are still reaching out their lines better to accommodate 
the great travelling public. 


WE hear that the London and North-Western Railway 
is encouraging and helping its staff and workmen in their efforts 
to provide rational recreation during their leisure hours. Some 
twelve months ago a building which was vacated by the district 
goods manager’s staff at Warrington was placed at the disposal of 
the workpeople for recreative purposes. 


Tus year a second bridge is to be built across the 
river Dnieper, so that the through service of trains on the 
Catherine Railway may be improved. M. Schaufuss, the Minister 
of Ways of Communication, has decided to invite the companies 
owning private railways to carry out similar work with a view to 
improving their through services and their carrying capacity 
generally. 


THE Los Angeles-Pacific Company, operating electric 
railways to several beach resorts near Los Angeles, Cal., has 
imported 60,000 sleepers from Formosa. These are of hardwood, 
most of them being of narra, a wood much used in the East for 
interior work. The cost of the sleepers at Los Angeles, after tariff 
duty is paid, is reported to be but slightly in excess that of Oregon 
pine, 

Ir is noteworthy that, in view of the prevailing high 
prices of crude oil during the year 1906, the Trans-Caucasian 
Railway, which has been using liquid fuel for its locomotives, 
water pumping stations, workshops, and, in a great measure, for 
domestic purposes, for close upon twenty years, has now decided 
to suppress liquid fuel in favour of coal, and it is reported that 
the administration of the railway has even gone so far as to issue 
orders that all locomotive and other furnaces shall be forthwith 
converted for the use of coal fuel. 





NOTES AND MEMORANDA. 


A pviscovery of tin is reported from Wartah, Tasmania. 
The lode is said to be 12ft, wide and 30 per cent. ore has been 
taken out. 

THE specific gravity of wolframinium is given as 2°75, 
and it is supposed to contain, besides tungsten, small quantities of 
tin and antimony. 


Ir is stated that the power efficiency of certain soft 
coals when used in the gas-producer plant is two and one-half 
times greater than when used inan ordinary steam boiler plant. 


Ir is reported that a wonderfully rich silver vein has 
been found at Lardier, Lake Ontario. Canada, at a depth of 32ft. 
The vein is stated to be 6in. wide, and to consist of almost pure 
silver. 


Tue tenth annual meeting of the American Society for 
Testing Materials will be held at the Hotel Chalfonte, Atlantic 
City, N.J., on Thursday, Friday, and Saturday, June 20th, 2l1st, 
22nd. 

Ir is stated that fuel containing excessive quantities 
of sulphur can be used in producer gas engine plants without 
injury to the engine cylinders, provided they are kept free from 
moisture. 


THE collection of therianite, used in the manufacture 
of incandescent gas mantles, is a growing industry in Ceylon. In 
1905 nine tons were exported, the highest price received for a ton 
being £1700. 

Ir has been said that if the whole of the power from 
Niagara were utilised it would only give three times the horse- 

ower that is thrown away by the blast furnaces of the United 
tates of America alone. 


One of the causes of a serious loss in the transmission 
of compressed air, says the American Machinist, ‘‘is pumping the 
air of the engine-room rather than air drawn from a cooler place. 
This loss amounts to from 2 to 10 per cent.” 


Ir is reported that Professor Salley has solved the 
question of talking by wireless telephone, and that his experi- 
ments between Berlin and Nauen, a distance of twenty-five miles 
in a direct line, have been completely successful. 


On February 17th a test was carried out on a 3500 kilo- 
watt Parsons turbo alternator at the Curville Power Station, 
Wallsend-on-Tyne. At an overload of 48 per cent. the steam con- 
sumption was found to be 13-19 Ib. per kilowatt-hour. 


Aw alloy called Monel metal, says the Mechanical 
World, consists of nickel, 75 per cent.; co per, 23-5 per cent.; and 
iron, 1-5 percent. The alloy possesses a hich tensile strength and 
elastic limit. It is non-corrosive and takes a high polish. The 
colour is practically that of nickel. 


A DEvIcE has recently been invented to prevent 
chattering of the armature against the pole pieces of an alter- 
nating current electro-magnet as used in arc lamps, signal devices, 
&c. Thisis effected by producing a lag in the magnetic flux 
through a portion of the divided horseshoe polar surface. 


AccorpiNnG to the English Mechanic, articles of brass 
or copper boiled in a solution of stannate of potassium mixed with 
turnings or scraps of tin in a few moments become covered with a 
firmly attached layer of fine tin. A similar effect is produced by 
boiling the articles with tin turnings or scraps and caustic alkali or 
cream of tartar. 

ACCORDING to a contemporary, a small piece of good 
emery cloth is all the material necessary to frost an incandescent 
lamp quickly, but effectually. Rub the cloth over the entire lamp 
with a circular motion, Rubbing up and down will not produce 
the best resu'ts. About 15 minutes’ work will produce a very good 
frosting on an ordinary globe. 


To keep iron and steel goods from rust, states the 
Mechanical World, dissolve half an ounce of camphor in 1 lb. of 
hog’s lard ; take off the scum, mix as much blacklead as will give 
the mixture an iron colour, Iron and steel goods rubbed over 
with this mixture, and left with it on twenty-four hours, and then 
dried with a linen cloth, will keep clean for months. 


TanTaLuM has been hammered into sheets, which are 
found to be extremely hard. Sir William Crookes states that, in 
order to bore a hole through a plate of this metal, a diamond drill 
was used revolving at 5000 revolutions per minute. After drilling 
for three days and nights continuously, it was found that only a 
small depression -25 millimetre deep had been drilled. 


Amon several storage battery patents recently granted 
to an American inventor, one is for a new method of preventing the 
negative plates from losing their capacity. The active spongy 
lead is impregnated with an inert material like carbou, and in this 
way the passage-ways for the diffusion of the electrolyte into the 
pores of the plate are maintained intact during service. 


AccorDING to a contemporary, of the four million tons 
of iron ore raised yearly in Sweden about one-fourth is smelted in 
the country. For smelting more charcoal can scarcely be reckoned 
upon. The present demands for electricity may be estimated at 
110,000 horse-power for iron smelting, 100,000 horse-power for 
railway working, and 320,000 horse-power for nitric acid manu- 
facture. 


Tue “ bucking and snorting refusal to start’ of the gas 
engine is, states Power and Transmission, often due to moisture in 
the cylinder, preventing regular ignition till dried by the heat of 
several explosions. The difficulty may be obviated by shutting off 
the cooling water for a few minutes before stopping the engine, 
and not turning it on again until after the engine begins to explode 
regularly when again started. 


Ir has long been claimed that buildings constructed of 
concrete and reinforced concrete withstand earthquake shock far 
better than any other form of structure. Another instance is now 
put forward by a contemporary in support of this claim. It has 
reference to a house in Kingston, Jamaica. Here, although water 
in baths and tanks was splashed over the sides of these receptacles, 
not a single crack or fissure is said to have been found in the 
concrete of reinforced portions of the buildings. 


In a recent issue of the Revue Scientifique appeared 
an interesting account of graphic methods of calculation in the 
form of an address by Professor Maurice d’Ocagne. It is well 
known that Professor d’Ocagne introduced the method of ‘‘ nomo- 
graphy,” in which calculations are performed by drawing lines 
across a diagram with a ruler. That a piece of squared paper 
forms an excellent substitute for a slide rule when used in this 
way is so simple and obvious that it is surprising how often the 
fact is overlooked. 


A process for making a new product, which is called 
deflocculated graphite, has been invented by Edward G. 
Acheson, of Niagara Falls. In the deflocculated condition 
graphite, we are told, has a condition of fineness that is truly 
remarkable, and which is obtainable by no other means, and its 
condition resembles the molecular state. This effect is produced 
by treating graphite with water, and a comparatively small 
quantity of gallotannic acid. The graphite then remains suspended 
in the water, and shows no disposition to settle, the condition 
being-permanent. The black liquid thus formed will pase, we are 
informed, with ease through the finest filter paper, and it is hoped 
that it will be found a valuable lubricant. 





MISCELLANEA. 


Tue Sheffield Tramways traffic receipts for week ended 
May 19th amounted to £5452 0s. 4d. 


Tue French Government have decided to use the Eiffel 
Tower as part of the army wireless telegraph system. 


It is officially stated at Ottawa that in Canada con. 
tractors for railway constcuction will require 20,000 men for the 
current year. 


THE municipal electric lighting supply at Leeds last 
year yielded £61,519 gross profits, as compared with £62,455 the 
year previous, 

Tue Canadian Manufacturers Association has resolved 
to ask the Dominion Government to encourage the immigration of 
skilled artisans. 


Mork than 5000 bicycles were, it is said, purchased in a 
fortnight in Joh burg, b of a breakdown in the electric 
tramway system. 

Tue Durham County Electric Supply Company is 
offering to supply current to farmers at the low rate of -55d. per 
unit for power-driven implements. 


Ir is proposed to develop the water power at the 
Oconec, Flint, and Ocmulgee rivers, near Macon, Ga., for trans- 
mission of 50,000 electrical horse-power. 


Cruve oil fuel is being used in the boiler plant of 
some flour mills at Newton, Mass., at a cost which is said to 
compare very favourably with that of coal. 


A carao of iron ore, consisting of 3540 tons, arrived at 
Philadelphia May 2nd from Oxelosund, Sweden, on a Norwegian 
steamship, being the first Swedish ore imported at that city. 


Tue Roumanian naval and mercantile fleet is the only 
one which uses petrcleum fuel exclusively. One line, it is stated, 
saves more than £40 on each trip owing to the use of this fuel. 


THE Pennsylvania House of Representatives on April 
1lth passed, by a vote of 138 to 25, a Bill taxing anthracite coal 
3 cents a ton, A provision to tax bituminous coal was struck out. 

ARRANGEMENTS are being discussed for an electrical 
exhibition at Niagara Falls in 1908. Ata recent meeting of the 
General Committee sub-committees were appointed to assist in 
arranging details. 


Ir has been estimated by M. Fabouz, a French 
statistician, that about 550,000 motor cars have been manufactured 
in the nine years since the experiment of self-propelled road 
vehicles first succeeded. 


THe country round Missale, in East Africa, which is 
just on the borders of British territory, is reported to be highly 
mineralised, so that large developments may be anticipated, 
perhaps in the near future. 


Ir is reported that the Hopewell iron ore mines in 
Chester County, Pennsylvania, which have been idle for about 
twenty years, have been leased by a syndicate, and that the tract 
of 168 acres will be developed. 


AppaRENTLY the strike of the longshoremen at New 
York appears to be collapsing. Where their berths have not been 
filled up the strikers are going back to work, but as there is not 
room for them all there is still some show of violence. 


Ir is reported that five large steel gasoline schooners 
are to be constructed at Boston for the West India and coastwise 
trade. The motors which are to be placed in these vessels are to 
give them a speed of six to nine knots, exclusive of their sail 
power. 

AccorpInG to the Times, the lighthouse of Coubre, 
one of the most important in France, standing at the extremity of 
the Arvet Peninsula, in Charente Inférieure, collapsed on Wednes- 
ro Bom ag having become undermined by the sea. No one was 
injured. 

THE repairs to the destroyer Vixen 
port have been com d. The damage is confined to the after 
part of the ship, and is above the water line. Two plates on the 
port and starboard sides have been removed, but the stern-post 
remains intact. 


AccorpDInG to Power, last year the fatalities in the 
bituminous coal mines of Pennsylvania were 444 killed inside and 
thirty-five outside; that is, one life way lost out of every 345 
workpeople, or 2°9 lives per 1000 employed, or one life for every 
249,000 tons of coal produced. 

Ir is reported in the Times that representatives of 
British and German shipping interests are ey ney f conference at 
Hamburg with regard to the deep load-line for ships. The nego- 
tiations are said to be making good progress, and it is expected 
that a satisfactory agr i hed 





in dock at Devon- 








t will be r 


Mucu excitement has been caused in Wakefield, 
owing to a notice which has been posted at the Wakefield Corpora- 
tion’s electricity works, It is to the effect that owing to a recent 
conflict occasioned by the friction between non-union and union 
men, on and after May 30th no union men will be employed. 


We hear that the Tramway Committee of the Glasgow 
Corporation. recommend that two members of the staff of the 
department be authorised to visit certain continental towns to get 
the fullest information on the subject of turbines, as it is ——_ 
to introduce these for the additional power required at Pinkston 
station. 


Tue Consul at Beira reports that the Eastern and 
South African Telegraph Company, Limited, has announced its 
intention to lay a cable into Beira, thus —— the port with 
Mozambique to the north and Delagoa Bay to the south. It is 
also said to be the company’s intention to send its line in to 
Quilimane. 


AccorpinG to the Chilian Times, traces of coal-bearing 
ground have lately been discovered to a considerable extent in 
Tomé. Preliminary surveys prove that there are veins of the 
richest coal at a depth of from 4m. to6m. Further surveys are 
being made to determine in a definite manner the class and quan- 
tity of coal likely to be extracted. 


A TRACTION engine with a heavily laden truck 
ran away on Saturday on a steep hill on the Bristol-road, near 
Weston-super-Mare. The driver lost control, and the heavy 
engine et down the hill at a terrificspeed. The weight of the 
truck behind caused the engine to swing round and charge a treo 
by the roadside. The tree was completely demolished and the 
engine and truck were damaged, bnt the driver and his assistant 
escaped injory. 

In the Second Chamber of the States. General at the 
Hague on Wednesday, the Government were interpolated on the 
wreck of the Berlin at the Hook of Holland and on the life-saving 
organisation at that port. It was urged that the service should be 
entrusted to the State, as the present system was inadequate. 
There was, it was pointed out, urgent n for a reserve lifeboat. 
The Minister of Industry and Commerce announced that the 
Government would appoint a Commission of Inquiry to ascertain 
whether any, and if s> what, improvements should be made in the 
land salvage service, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brooxnavs, Seilergasse 4, Vienna. 

CHINA.—Kg.iy awp Watsu, Limrrep, Shanghai and Hong Kong. 
EGYPT.—F. Diemer, Finck & BeyLagnper, Shepheard’s-buildings, Cairo. 
FRANCE.—Boyvegau & CueviLugt, Rue de la Banque, Paris. 

Cuaps.or & C1x., Rue Dauphine, 80, Paris 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic; A. TwerrmeyeEr, Leipsic. 
INDIA.—A. J. ComBripGk AND Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscuEeR AnD Co., 807, Corso, Rome; Bocoa Freres, Turin ; 

Ucaico Horrit, Milan. 

JAPAN.—KELLY anpD Watsu, Limirep, Yokohama. 
Z. P. Marvuya anv Co., Tokyo and Yokohama. 
RUSSIA.—C. Rickgr, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InrEeRNationaL News Co., 88 and 

85, Duane-street, New York; Susscriprion News Co., Chicago. 

§. AFRICA.—Ws. Dawson & Sons, Liurrep, 7, Sea-st. (Box 489), Pon a 

CentrRaL News Acency, Limirep, Joh 

Durban, &c., and at all their Bookstalls. 
J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown. 
AUSTRALIA.—Gorpon anv Gortcn, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 

MELVILLE AND MULLEN, Melbourne. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Gorpon anv Gortcu, Cuba-street Bztension, Wellington, 
and Bedford-road, Christchurch. 

Upron anv Co., Auckland; Craic, J. W., Napier. 
CANADA.—MontTREAL News Co., 886 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1saYARTNA AND Co., Colombo. 
JAMAICA.—SoLLEs anp Cocina, Kingston. 
STRAITS SETTLEMENTS.—Kag.iy anp Wats, Limirap, Singapor:. 
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The Expansion of Rails. 


A quite remarkable derailment took place on the 
26th of March near Felling, on the North-Eastern 
Railway. The 10.52 a.m. express from Leeds to 
Newcastle ran off the road in a cutting on a slight 
curve. Hight passengers were severely injured ; 
two of them have since died—while thirty-four 
others complained of shock. The driver, fireman, 
and both guards were also injured. The accident 
is the subject of a Board of Trade report by Major 
Druitt, R.E., just published. It is unnecessary to 
go into details, because the circumstances of 
the actual derailment were very simple. It is 
enough to say that the rails “ kinked,” and that the 
engine ran off the road at the kink. 

Major Druitt has not the least hesitation in 
ascribing the kinking to the sun’s rays. He says: 
‘On March 26th there had been a sharp frost in 
the early morning, and this was followed by a very 
still day with hardly any breeze and a hot sun in a 
cloudless sky, and owing to the lines running east 
and west the sun would beat down against the heads 
and south sides of the rails, and cause considerable 
expansion. The liae is in a deep cutting, which 
kept off the slight breeze, and the south side of the 
cutting, having a very gentle slope, gave no shade 
to the line. The ballast, being of ashes, would 
sr give off heat by radiation, and tend to still 
urther increase the temperature of the rails. The 
nuts on the bolts of the fish-plates were all screwed 
up tight, as is the custom in the winter and cool 
months, and the platelayers in charge did not 
slacken these off, nor go along their length of line 
in the middle of the day on the look-out for tight 
joints, as is their custom in the hot months of the 
year. 

As it stands this statement is aggravating in its 
incompleteness. A train passed over this identical 
bit of track thirteen minutes before the Leeds ex- 
press, and the road was then in proper condition. 
It follows that the kinking took place suddenly. 
A witness who saw the rails and ran to the nearest 
signal-box to give warning -—unfortunately, tuo late— 
says that both rails were curved like an § for a 
length of about 2ft. We are not told, however, 
whether the sleepers were shifted or the chairs 
broken—either must, of course, have happened. It 
has, we believe, been noticed before that when rails 
are bent by expansion the bending takes place 
suddenly. It is very difficult to explain why. 
A given stretch of rail in a fraction of a second 
becomes, say, an inch longer than it was. Are we 
to assume that just before it was under a compres- 
sive stress so great that it was competent to shorten 
the given length of rail by an inch? But this by 
no means includes all the puzzles presented by 
this case. The permanent way consists of bull- 
headed rails, laid in 1896, and weighing about 84 lb. 
to the yard now. “They are in 30ft. lengths, with 
eleven sleepers to each. The sleepers are 9ft. by 
10in. by 5in. The cast iron chairs weigh 40 lb. 
each, and are secured to the sleepers by two jin. 





spikes at the diagonal corners. We have here a 
first-class road in excellent order. Experience goes to 
show that on inclines the rails tend to creep down 
hill, and so reduce the gap at one end of any given 
length of track. As, however, they must widen 
the gap at the other end in like proportion, it does 
not appear that there is much in this. As it was 
eminently desirable to get at facts, the company 
carried out a series of experiments on the 31st 
March, a day of about the same shade temperature 
as the 26th, viz., 65 deg., but without the same 
amount of sun, to ascertain the difference of the 
gap in the joint between the rails at 6.30 a.m. and 
1.30 p.m. The observations were made for each 
joint for a quarter of a mile on each side of the 
lace of derailment. It was found in several 
instances that there was practically no difference 
in the width of the gaps at 6.30 a.m. and 1.30 p.m., 
for sometimes two, three, or four rail lengths, and 
then that the whole expansion of these rails had 
been taken up at a single gap, and this amounted in 
one case to as much as ‘52in., and in others to 
*42in., -34in., -32in., ‘25in., &c. The normal gap 
between rail lengths is -25in. 

We take it for granted that the expansion of ‘52in. 
was that of four rail lengths. But the weak part of 
this statement is that we are not told how the gaps 
were measured in the morning, but simply that the 
normal gap is ‘25 of aninch. We are told further 
that the platelayers had not slacked the fish-plates on 
the morning of the accident. But such slacking is by 
no means a universal practice, yet the distortion of 
of a road by heat is a very exceptional occurrence. 
There is room for more than a suspicion that 
in this case there were contributory causes. In the 
road bed occurred now and again what the plate- 
layers call“ pitfalls.” These are depressions, due to 
the sinking of the ground, brought about by mining 
operations under it. The evidence of a charge man 
is worth notice. He stated that the road was being 
“repaired ” just where the accident occurred, but 
he was not lifting it. He had not tightened any 
fish-bolts for three weeks before the accident, and 
there was no mark on the road until “just where 
the rails broke off.” We may add that there were 
no fewer than twenty-four 30ft. rails broken and 
bent, as well as 132 sleepers, 145 chairs, and twenty- 
three fish- plates. Indeed, the havoc wrought with 
the permanent way was unusual in its magnitude. 
The fish-plates on the North-Eastern Railway are 
sui generis if they remain absolutely tight for 
three weeks without attention. Unless they 
were absolutely tight, the kinking ought not to 
have occurred. 

The circumstances of this accident all point to 
the fact that the heat of the sun’s rays constitutes 
an element of danger which it is wise to keep under 
observation. Apart from this, we have a practical 
lesson in the contraction and expansion of steel 
under the influence of heat and cold which is weil 
worth remembering. Unfortunately, the experi- 
ments recorded by Major Druitt are entirely 
deficient in scientific accuracy. But they are none 


the less suggestive. The behaviour under 
temperature changes of long lengths of rails secured 
by fish bolts at the joints and tightly wedged in 


chairs has not yet received the attention it now at 
all events, obviously deserves. The most striking 
fact about the whole matter is the sudden change 
which is brought about in the permanent way. If 
a line creeps, or spreads, or sinks, the process is so 
slow that detection is certain, and the remedy can 
be applied. But a ‘line of rail will apparently 
stand an enormous compressive stress without 
flinching, and then in a moment distort itself with 
almost explosive violence. It is fortunate that 
hitherto events of this kind have been exceedingly 
rare. The Felling accident will not have occurred 
in vain if it makes them in the future impossible. 


Roads and Speeds. 


WE doubt that the effect of track or road on the 
vehicle has received a consideration sufficiently com- 
prehensive. Attention appears to be always con- 
centrated on the mechanical aspects of traction or 
locomotion. A road of any kind is invariably esti- 
mated at a value fixed on the resistance which it 
offers to the passage of a vehicle over its surface. 
If the resistance be small, it seems to be assumed 
that the merits of the road are great. The effect 
which the road may have on the contents of the 
vehicle is largely ignored. Indeed, we find further 
that, as a rule, the qualities of the vehicle are 
almost always estimated in terms of pecuniary 
economy or expenditure. If it costs less per mile 
to run one vehicle than another, then the first is 
held to be the better without doubt or hesitation. 

Those, however, who use the vehicles, whether 
they travel of necessity, or on business, or for 
pleasure, regard the whole matter from quite a 
different point of view. They never ask what it 
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costs per mile to run a train or a cab or a motor 
omnibus. Their first consideration is comfort. 
They want to be carried smoothly. They do not 
like to be shaken. They wish to avoid noise, 
although they will put up with many things, noise 
among the number, if only the going be easy. This 
is one of the matters to which those who construct 
motor omnibuses will have to attend very seriously. 
We have heard it argued that if only a motor 
omnibus is as well hung on springs as the horse 
omnibus every condition will be satisfied. This is 
a mistake, and one so serious that it should be 
promptly corrected. The influence of speed is 
forgotten, or not understood; and what is more, 
perhaps, to the point, the fact that the evil influence 
of the road augments at least in the ratio of the 
square of the speed is overlooked. A speed of 
eight miles an hour may be quite admissible, while 
twelve miles an hour would be unendurable. Now 
the motor omnibus must often attain the latter 
speed, and sixteen miles an hour is not too much 
to expect under favourable conditions. It is clear, 
therefore, that what will do for an ordinary horse 
omnibus will not do for a motor omnibus. 

There are various methods of reconciling high 
speeds with smooth running. Thus we have the 
railway ; but just as an imperfection in a razor may 
ruin it, although it would not be perceived in a 
carving knife, so even a railway may be the scene 
of tumultuous going. It is possible that if rail tables 
were dead smooth and level, and wheels were truly 
cylindrical, springs might be dispensed with. 
This, however, is not quite certain. Metallic 
vibrations would, perhaps, be set up, and prove 
annoying to passengers and injurious to: rolling 
stock. The conditions being, however, wholly 
imaginary, no more need be said about them. 
Springs are always introduced between the carriage 
body and the rail. As the wheels are very fairly 
accurately round and smooth, the springs are used 
simply to compensate for the cefects in the road. 
But they would not be required if the speeds were 
low; the most that would be needed would be 
certain india-rubber pads between the frame and 
the coach body to take up small vibrations. As the 
speed augments more and more, care must be taken 
with the design of rolling stock. Flexibility must 
be provided, to the end that the passengers may be 
spared rude shocks and jolts. Even when the best 
has been done, however, it is a matter of common 
knowledge that high velocities cannot be attained 
on some roads, simply because the track is not in 
the perfect condition essential to fast running with 
comfort and safety. 

When we come to common roads we find that 
from an early period in history springs were inter- 
posed between the axle and the carriage, and use 
was made of springs with an ingenuity which 
originated in a correct appreciation of what they 
did. The old-fashioned barouche with eight springs 
was nearly perfect. There was first a structure 
which answers to the modern chassis mounted on 
four straight, or in some cases elliptical, springs. 
This chassis carried in its turn four C springs, and 
from these the carriage body proper was hung b 
long leather straps. Nothing could exceed the 
luxurious ease of vehicles hung in this way. 
As roads improved, however, less elaborate arrange- 
ments sufficed, and four springs now do all that 
is required for horse-drawn carriages of any kind. 
The speeds are of necessity too low, and the modern 
road too good, to demand a greater number. If, 
now, we turn to the motor car, we find always four 
springs, made as long and flexible as may be. If 
springs of this kind suffice for a horse-drawn 
vehicle, why will they not suffice for a motor car 
traversing the same roads? The answer simply 
lies in the differencein speed. A motor car running 
on solid tires would do very well at 8 miles an 
hour ; at double that velocity it would be unendur- 
able as a pleasure carriage; at 25 miles an hour it 
would very soon knock itself to pieces. The pneu- 
matic tire renders high velocities possible. But 
very little experience with a motor car is required to 
demonstrate the truth that the pneumatic tire 
cannot do everything ; and we find once more the 
inexorable rule that the possible speed depends on 
the nature of the road surface traversed. It is a 
truism that high velocities cannot be attained with 
safety or comfort on bad roads. The pneumatic 
tire compensates up to a certain point for defects 
in the roads—that is its peculiar function. 

Now a pneumatic tire cannot carry more than 
about 12 cwt. without risk of rapid destruction. 
.The motor omnibus weighs, loaded, about six tons. 
Each of the hind wheels has to support about 
two tons. The direct result is that solid tires must 
be used. When loads are heavy, strong springs 
must be employed to carry them. These are stiff 
and slow in their action. The'solid tire and the 
stiff spring together give rough riding, and in 
consequence the motor omnibus is dependent in a 





very high degree for its popes on the quality 
of the road surface traversed. In London, so long 
as the wood pavement is in good order, there is 
little of which to complain, especially if the speed 
be moderate. But an uneven surface tells its tale 
the moment the motor omnibus attempts to beat 
the horse omnibus in rate of movement. These 
conditions will always render quick running com- 
bined with easy travelling unusual in the country ; 
and the fact must militate against the use of 
mechanical power on highways to establish rapid 
communication between the centre of a town and 
the suburbs. The hope of the petrol omnibus 
lies in the maintenance of good roads. The fact 
that very good roads are desirable for various rea- 
sons is being at last fully recognised, and in many 
places borough councils and other authorities are 
turning their attention in a quite satisfactory way 
to the improvement of roads. After all, this is only a 
continuation of work which has progressed for years, 
largely, we may say, as a result of the invention of 
a practicable steam roller by the late Thomas 
Aveling, of Rochester. There are two methods 
of working a fairly high-speed mechanical traftic 
on highways still to be exploited. One consists in 
the construction and maintenance of a special 
track for motor vehicles of all kinds; the other 
consists in laying tram-lines, and working them 
with petrol-propelled cars. The first presents so 
many difficulties that, although it has been freely 
discussed, it is not likely to be adopted; the second 
is far more practicable. It has, at all events, been 
tried, and even though it should fail at first, there 
is no inherent reason why it should fail always. 
Rails or no rails, to the end the fact will remain 
that the rate at which passenger traftic can be con- 
ducted in a way to satisfy the public will depend in 
the main on the quality of the roads far more than 
on the characteristics of the vehicle. The work of 
the designer must largely consist in neutralising 
defects, the magnitude of which, it is to be hoped, 
will diminish as time passes, and the value of quick 
transit is more fully appreciated. 


The International Rail Syndicate. 


An event of considerable importance and interest 
to the steel trade on the one hand and to railway 
companies on the other has just taken place by the 
renewal of the International Rail Syndicate for a 
period of five years from the present time. The 
Syndicate was first formed in 1904 for a term of 
three years, and the contracting parties, as was 
mentioned in this journal at the time, were the 
principal producers of heavy rails in Great Britain, 
Germany, Belgium, and France. It was arranged 
that, on the basis of their large exports in 1903, the 
British rail mills should have a tonnage allotment 
in the combination of slightly over one-half of the 
aggregate export trade of the world, which was cal- 
culated at 1,300,000 tons per annum. As we 
pointed out at the time, it was impossible to leave 
the rail makers in the United States out of con- 
sideration in dealing with the rail consumption of 
the globe, and this fact was soon admitted by the 
constituents of the syndicate, who succeeded in 
bringing the American rail exporters within the 
scope of the combination in the course of 1905. 
A veil of mystery surrounds the exact inclusion of 
the American mills, but it is beyond question that 
they are parties to the agreement in some way or 
other. Indeed, it is understood that the rail makers 
in the United States were given a free hand in North 
America, whilst the market in South America was 
divided between the former and the European con- 
stituents of the syndicate. The British and French 
mills were accorded a preferential position in meet- 
ing the requirements of their colonies respectively. 
The German works were granted a similar privilege 
in relation to Sweden, Norway, and Denmark, and 
the Belgium producers came into consideration for 
South America, Egypt, and Japan. It is easy of 
comprehension that the adhesion of the American 
rail makers rendered it necessary to re-arrange the 
tonnage allotments in the syndicate; and there is 
no doubt that the modification which was then 
made was to the disadvantage of British exporters, 
especially having regard to the reduced exports 
from Great Britain in 1904 as compared with the 
preceding year. 

The experience gained in the working of the 
syndicate in the past three years has not been 
altogether satisfactory to the British constituents. 
In the first place, a considerable diminution has 
taken place in the total tonnage of rails sent out of 
Great Britain ; and, secondly, fresh competition has 
arisen by the starting of new rail rolling mills in 
the North of England. The details of the Rail 
Syndicate agreement are so closely guarded that 
they are probably only known to the constituents 
themselves ; but it is possible to conceive that the 
allotments granted to the British mills could, rightly 





or wrongly, be interpreted by the other parties to 
the agreement as being applicable to all makers 
engaged in the export trade in Great Britain. This 
is precisely what has happened, for as soon ag the 
new competitive company began to secure export 
orders the British constituents of the syndicate 
found they were confronted with a demand for a 
reduction in their allotments to the amount of the 
tonnage represented by the exports of the out. 
standing producer, for the latter quantity was 
reckoned as part of the British proportion of the 
world’s trade. It was impossible successfully to 
resist this action on the part of the other members 
of the combination, but in their turn even these 
were brought face to face with fresh competition, 
For instance, the Spanish Altos Hornos de Viscaya 
contracted to deliver a fairly large tonnage of rails 
for Mexican railways and for other lines. A second 
matter, which specially affected the German rail 
producers, was the Austrian rivalry of the Alpine 
Montau Company and the Russian competition of 
the Providence Russe of Marionpol in the carrying 
off of orders for railways in Turkey, notwithstand- 
ing the comparatively low prices quoted by the 
German Steel Syndicate as representative of the rail 
trade of that country. At first the advent of the 
new rivals on the international market was not 
considered to be worthy of particular attention, but 
it has now become necessary to take them into 
consideration. Spain and Austria find it necessary 
to have an outlet for surplus production, whilst 
Russia is similarly situated on account of the 
stagnation in that country, where, under difficult 
circumstances, the whole of the output would be 
absorbed by the home markets. 

The renewal of the International Rail Syndicate, 
which was decided upon at a conference held in 
Paris on May 14th, is a natural result of the 
prolongation of the German Steel Syndicate a 
fortnight previously, and for a similar period of five 
years. It had, in fact, been agreed a few months 
ago that the extension of the existence of the one 
combination should be followed by the renewal of 
the other. At the moment details are lacking as 
to the terms of the new agreement, and it is 
probable that similar reticence will be observed in 
the future as in the past. It is, however, known 
that the German constituents have endeavoured 
to arrive at an understanding with the Austrian 
rail producers and exporters in order to obviate 
competition, and that it has been sought also to 
include the Spanish‘rail mills in the Rail Syndicate. 
The producers in the South of Russia, who are 
coming forward more prominently in the markets 
of the world, had actually asked to become 
members of the combination. If these outstanding 
works have been brought within the fold of the 
new convention, it is to be feared that this has 
been effected principally at the expense of the 
British constituents, as the consumption of export 
rails does not largely increase year by year. 
This is illustrated by the fact that whereas 
the aggregate exports of all countries amounted to 
1,300,000 tons in 1903, they only advanced to 
1,375 000 tons in 1906, being merely an augmenta- 
tion of 75,000 tons in three years. The question of 
the adhesion of a new rival in the North of Eng- 
land may have been settled; but nothing so far is 
known on the subject outside of quarters directly 
interested. The British producers and exporters of 
rails still maintain the leading position, but their 
tonnage and percentage of the aggregate trade of 
the world have considerably declined, and there is 
little hope of any material recovery, owing to the 
increasing output of other countries, and the efforts 
of fresh competitors to gain a footing in the inter- 
national trade. Although there has been a reduc- 
tion in the exports from Great Britain in the past 
three years, the prices realised have materially im- 
proved, and the new agreement of the Rail Syndi- 
cate should assure a maintenance of remunerative 
prices for the next few years. It is probable that 
the British constituents have acted wisely in con- 
tinuing their association with the syndicate, not- 
withstanding the concessions which they have been 
compelled to make; but even these sacrifices are 
preferable to the united competition of tavriff- 
protected countries, having an enormous inland 
market at their command for the disposal of a large 
quantity of their production at high prices, and 
having the balance available for dumping in other 
countries. 


The Woodlawn Aceident. 


In the issues of THe Eneinper for April 12th 
and 19th we commented on the possible cause of 
this accident. It will be remembered that one of 
the New York Central electrically operated trains, 
drawn by two electro-motor engines, left the rails 
on February 16th last—four days after the electrical 
working had been brought into use—and twenty- 
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four passengers were killed and 143 injured. In 
America the Federal Government, which would 
be represented by the Interstate Commerce Com- 
mission, have not the power to inquire into 
accidents, but most of the States have State Rail- 
road Commissioners who possess such powers 
under the laws of their own State. New York 
State has such a Commission and powers, and they 
held an inquiry into the Woodlawn accident, the 
report of which was issued on the 7th inst. As a 
rule such investigations are not so satisfactory as 
would be those similarly conducted by our Board of 
Trade. The personnel of the Commission—former 
railroad servants, and, therefore, very departmental 
and prejudiced, traders with strong anti-railroad 
views, and lawyers who are generally politicians—is 
against a thoroughly technical and broad-minded 
inquiry. The attitude adopted by the companies 
is against a fullinvestigation. They dispose quickly 
of the wreckage, conceal the facts, and if they do 
not actually hinder the Commission in their 
inquiries, certainly do not assist them. This is 
very different from the attitude taken by our rail- 
way companies, who assist the Board of Trade in 
every possible way, undoubtedly because they 
recognise the impartial, open, and above-board 
manner in which the inspecting officers hold their 
inquiries, and credit is due, and should be given, to 
both sides. The Woodlawn investigation was, how- 
ever, apparently thorough, as the company stated 
through its counsel that it would render all the 
assistance it could to arrive at the cause of the 
wreck, and the witnesses who gave evidence varied 
in position from the president of the road to the 
foreman platelayer. 

Evidence was given confirming what we said in 
our issue of April 19th as to the rough state of the 
road on the morning of the accident, and the Com- 
mission comment strongly on the action or want of 
action after the engineer reported the state of the 
road. They speak very highly of the thoroughness 
with which the work had been schemed and carried 
out, but thought that the general manager, as head 
of the operating department, should have been 
more conversant with what was being done, and 
should not have had to rely on the reports of his 
representatives who were preseat at the Schenectady 
experiments, and upon the verbal or written com- 
munications from the head of the Commission in 
charge of the electrification. There would seem to 
be no doubt that, had the general manager been 
instructed by his superiors to keep in touch with 
what was being done, he would have seen the 
necessity of making all the staff concerned alive to 
the responsibilities brought about by the change of 
operation. ‘Those responsible for the execution of 
the work recommended that, through a protracted 
period covering weeks, and possibly months, experi- 
mental trains should be run wherever there were 
spaces in the schedule of regular trains. That 
these trains should be manned and worked as 
though they carried passengers, so that engineers, 
conductors, trainmen, and maintenance-of-way 
men would be gaining their experience, and, at the 
same time, see what the effect of these electric 
engines and trains would be as a matter of 
mechanism and knowledge-producing experiment 
before being put into daily operation. This recom- 
mendation was not, however, carried out, and all the 
knowledge the men gained was obtained on an 
experimental track two miles in length. The 
engineer in charge of the wrecked train was a man 
of experience, and capable of managing an electric 
engine, but he lacked familiarity with the division 
over which he had to run. These are points which 
will commend themselves to British locomotive and 
operating officers, who, we feel satisfied, are content 
to make haste slowly, and introduce such changes 
gradually, and not on the wholesale scale adopted 
on the New York Central. 

The Commission avoid the question as to the 
greater or lesser thrust on the outer rail by an 
electric than by a steam locomotive; nor do they 
refer at all to the question of the centre of gravity 
They say that a discussion of all the questions in- 
volved would entail a treatise and not a report. 
They conclude by finding that the accident was 
caused by weak track, as discovered on the morning 
of the accident, which had become worse by reason 
of the pounding it received from numerous passing 
engines, holding, however, until subjected by the 
unusual and abnormal pressure exerted by the 
impact of the two powerful locomotives running at 
a very high rate of speed, which, striking it in quick 
succession, sheared the spikes, and caused the rail 
to spread. After all, this leaves matters very much 
where they were. If the spikes had not been sheared 
there would have been no derailment. Why the 
spikes sheared remains unexplained, save on the 
assumption that they were too weak. The gist of 
the evidence is that the track was unfit for the work 
it was called upon to perform. The real lesson 


taught is that the rolling stock and the track re- 
maining unaltered, the speeds must be reduced. 


Eight Hours in Mines. 


Tue report of the Departmental Committee 
appointed to inquire into the probable economic 
effect of an Act of Parliament limiting work in 
coal mines to eight hours per day was published 
on Wednesday. It isa very painstakingly prepared 
document, requiring careful consideration. For the 
moment we must content ourselves with saying 
that while, on the whole, the Committee are of 
opinion that its immediate effect would be a reduc- 
tion in total output of about 26,000,000 tons per 
annum, they conclude that because the pits would 
be worked with more snergy, the total reduction 
would be only about one-half this, while the intro- 
duction of improved machinery might still further 
diminish the reduction. The worst of the matter 
is that from first to last there is no certainty. “If” 
is, in short, writ large all over the report. Evidence 
has, no doubt, been carefully balanced; but 
it is quite impossible to say what the action of the 
miners may be. Ifthe reduction in working hours 
is accompanied by a like reduction in stop days and 
holidays, then little mischief may be done. But 
undér existing arrangements miners seldom work 
forty-eight hours a week. If the present rate be 
maintained, then all may be well. Will it? As 
this is the most important factor in the situation, 
we give the Committee’s expression of opinion con- 
cerning it:—‘‘ We have found that, by reason of 
the stoppage of work at the collieries for various 
reasons, and by voluntary absenteeism of workmen 
on days when the collieries are open to them for 
work, the hours actually worked by the men are 
13-36 per cent. less than their theoretical full time 
—that is to say, the average week at present 
worked is a week of 43 hours 13 minutes, which, 
spread over six days, gives an average of 7} hours 
per day for each day of the week. And, after 
analysis and inquiry, we believe a certain portion of 
the time now lost would be utilised under a legally 
restricted day.” We venture to think that the 
leaders of unions may have something to say on 
this point. Among all the uncertainties one thing 
is clear, and that is, the first effect of the passing of 
the proposed Act of Parliament would be a sub- 
stantial rise in the price of coal. 








OLD AGE PENSION SCHEMES. 
By Haro.p Cox, M.P. 
No. II.* 


In the previous article a description was given of the 
main features of the Old Age Pension schemes established 
in Australia. The essence of these schemes is the pay- 
ment of a pension out of the public revenue to all persons 
who have reached a fixed age. The only other country 
where State pensions have been established on an exten- 
sive scale is Germany, and in the present article it is 
proposed to give some description of the German system. 
In contradistinction to the Australasian scheme, the 
German system is intended to encourage self-help 
The essence of the system is compulsory insurance. 
Each individual is compelled to insure himself, largely 
at his own expense, against the risks of the future. These 
risks include old age, infirmity, sickness, and accidents. 
In the case of accidents the whole burden of the insurance 
is placed upon the employer, because it is assumed that 
he is better able than the workman to take precautions 
which will diminish risk. On the other band, the avoid- 
ance of sickness is more the man’s business than the 
master’s, and the employer in this case only pays one- 
third of the insurance premium, against two-thirds paid 
by the workman. Finally, infirmity and old age are 
treated together as incidents that all alike must dread— 
unless early death intervenes—and the premium has to 
be paid, half by the employer and half by the workman, 
while in addition the public revenue is charged with the 
payment of 50s. a year to every person who becomes 
entitled to a pension. These three insurances form one 
connected whole. They began with compulsory sickness 
insurance in 1883, followed by accident insurance in 
1884, and were completed by infirmity and old age insur- 
ance in 1888. Subsequent legislation has extended and 
modified these fundamental laws. 

The insurances, although compulsory, are not entirely 
under State control. The sickness insurance is in the 
main entrusted to Sick Clubs, and the knowledge which 
the members of the clubs have of one another helps to 
prevent malingering. Accident insurance is carried out, 
under the guarantee of the Empire, by mutual associa- 
tions of employers. These associations have a definite 
legal status, and possess the important power of being 
able to call upon individual employers to fence dangerous 
machinery or to take other precautions against accidents. 
The insurance for infirmity and old age is administered by 
district Insurance Institutions on which both masters and 
men are represented. The whole system is supervised by 
the Imperial Insurance Office in Berlin. To this body 
all appeals with regard to the granting or refusal of pen- 
sions are finally referred. In the hearing of such appeals 
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! 
judicial procedure is observed, and the Courts are open to 


any member of the public who cares to attend. 

It would be outside the scope of this article to deal in 
detail with the regulations for accident or sickness 
insurance. What we are here concerned with is the 
provision made for old age. The Germans have realised— 
what few English reformers appear yet to have grasped— 
that old age cannot be treated as a thing apart. It is 
necessary to make provision not only for those who are 
incapacitated by old age, but also for those who, from 
other causes, are so infirm that they are permanently 
incapable of earning their own living. For this reason 


infirmity and old age are provided for together by means 


of one insurance. The insurance is obligatory upon all 
workmen over the age of sixteen who are earning less 
than £100 a year; and the term workman in this con- 
nection includes not only artisans and operatives, but 
also‘clerks and shop assistants, teachers, and domestic 
servants. Over 13,000,000 persons are nowinsured. The 
persons brought under compulsion are divided into five 
classes, according to the amount of their earnings. By this 
means a rough graduation is secured, both in the amount 
of the weekly premiuns and in the final pensions. For 
example, men in the lowest class earning less than £17 10s. 
a year pay only 17d. per week for infirmity and old age 
insurance, while men in the highest class earning over 
£57 10s. pay 44d. per week. There is a corresponding 
difference in the value of the pensions drawn. A man in 
the lowest class is entitled at the age of seventy to a pen- 
sion of £5 10s. 5d. per annum. In the highest class the 
pension would be £11 10s. 5d. The difference in the value 
of the pensions is not, it will be observed, strictly pro- 
portionate to the difference in the rate of premium. The 
explanation is that all pensioners receive an equal 
subsidy of £2 10s. from the Imperial Exchequer. 
Deducting this sum, it will be found that the proportion 
between premiums and pensions is maintained. In 
passing it may be noted that this differential treatment 
of different classes is doubly reasonable. It is reasonable 
that a very poor man should be asked to pay less per week 
than a moderately well-to-do man ; and it is reasonable at 
the end of life that a man who has been living on very little, 
and is, consequertly, accustomed to a very low standard, 
should be allotted a smaller pension than a man who has 
Leen accustomed to a higher standard, and has been 
paying for a higher pension. 

The figures just given apply only to old age pensions 
proper. These begin at the age of seventy, and are 
payable on proof of age, whether the applicant be in need 
or not, provided that he has subscribed for 1200 
weeks. They represent a right which the applicant has 
acquired by his contributions. They may be used to 
supplement earnings, and are officially described as 
“making some amends for the diminished vigour 
of age.” On the other hand, the infirmity pension 
may be obtained at any age, provided the applicant 
has subscribed for 200 weeks, and can prove that he is 
no longer capable of earning a third of the average wage 
earned by persons of his trade in his district. In the 
practical wok of administering the law very strict 
proof of infirmity is required before the pension is 
given. The amount of the infirmity pensions is fixed 
in a somewhat complicated manner. Necessarily 
they cannot depend solely upon the amount subscribed, 
for if so the sum paid to a man who had subscribed for 
only the minimum period of 200 weeks would be quite 
insufficient for his needs. Each infirmity pension starts, 
therefore, with an “initial sum,” to which is added a further 
sum dependent on the length of the period during which 
the applicant has been subscribing. Finally, the Imperial] 
contribution of 50s. a year is also added. In the lowest 
of the five classes into which the insured persons are 
divided this “initial sum” is £3 a year. If the applicant 
for a pension has only been subscribing for the minimum 
period of 200 weeks the additional sum he will receive 
per annum, as the result of his own contributions, 
will be 6s. 5d., and this, with the Imperial contribution, 
will bring his infirmity pension up to £5 16s. 5d. On the 
other hand, a person in the lowest class who had sub- 
acribed for 2500 weeks—say, 50 years—would receive, on 
proof of infirmity, £9 5s. 5d. a year. This feature of the 
German system is so interesting that it is worth while to 
set out the figures more in detail :— 


Classes Weekly Infirmity Pensions. 


according vanhioiaia li After 200 After 2500 
to n sai: t70 i weeks’ weeks’ 
wee: ene) Shes subscription. subscription. 
£ = d. £ sé. 2m % 
I. 3h 8... © eo. io 9 5 5 
Il. 6.8... £8 8 3 310 0 
Ill. 8105... €N 5S .. Ww SG 
rv. 10 0 5 e oe % 1910 0 
\ 1110 5 710 U 2210 0 





Class I., persons earning up to £17 10s. a year; 
Class II., up to £27 15s.; Class III., up to £42 10s.; 
Class IV., up to £57 10s.; Class V., above £57 10s. 

The above table shows clearly that for persons who 
have been insured for a considerable period an infirmity 
pension is much more valuable than an old age pension. 
It is therefore not surprising to learn that the old age 
pensions proper are steadily disappearing, and are being 
replaced by infirmity pensions. When the insurance 
system was first started, provision had to be made that 
those people who were then at, or near, the age of seventy, 
should begin to draw their old age pensions without 
waiting till the full period of 1200 weeks had elapsed. 
Consequently a large number of old age pensioners 
came on to the list. These are now dying off, and the 
applicants who are now coming forward have all been 
subscribing for a considerable number of years, and 
consequently they stand to gain by claiming a pension on 
the ground of infirmity rather than on the ground of old 
age. At seventy, or soon after that age, they have 
generally little difficulty in proving infirmity. Often 
infirmity begins long before that age, and infirmity 
pensions can be drawn by men who would not be entitled 
to old age pensions. The following figures show the 
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decline of old age pensions and the growth of infirmity 
pensions :— 

Number of Pensions Running at the Beginning of each of the Years 
Named. 
For old age. 
... 204,000 .. 
ine 179,000 

1903... 169,000 
1904 ... 157,000 

The lesson contained in the above figures is one of the 
most valuable to be learnt from the German system. The 
idea of giving a pension to everybody ata fixed age is one 
of those crude notions that could only enter the minds of 
persons who had no practical experience. Some men are 
old at forty, others are young at sixty; while a few—a 
very few—are still hale at eighty. To treat all alike is to 
imitate the cruelty of Procrustes. If the age be fixed 
low, men still in the enjoyment of the full vigour of 
life will be induced to become idlers, ging out a 
vegetable existence at the expense of their fellow citizens. 
If the age be fixed high, thousands of men who have 
been worn out young by early struggles and hard living 
will be denied relief; while those who have taken life 
more easily, and so have survived to a comfortable old 
age, will be endowed with an annuity. There is neither 
generosity nor justice in such a system. The true kind- 
ness and the true equity is to make pensions depend, not 
on the accident of age, but on proved infirmity of mind 
or body, at whatever age it occurs. 

A word must be added with regard to the machinery 
by which the premiums are collected. The employer is 
primarily responsible, and it is his business to affix special 
stamps each week to a card containing fifty-two spaces. 
He is entitled to deduct from the workman's wages half 
the value of the stamps affixed. 

In the year 1904 employers and employed each con- 
tributed £3,850,000, making £7,700,000 between them. 
In the same year the contribution from the Imperial 
Exchequer amounted to £2,260,000, and the revenue 
from investments to £1,950,000, making a total revenue 
of £11,910,000. Out of this revenue the sum of 
£5,260,000 was spent on infirmity pensions and £1,040,000 
on Old Age Pensions. Smaller sums were expended on 
various forms of temporary relief and upon allowances 
for death or marriage, bringing the total beneficial 
expenditure up to £7,400,000. The cost of administration 
amounted to £700,000, apart from the cost of the Imperial 
[Insurance Office, which is borne by the Imperial Exche- 
quer. Thus the total expenditure in 1904 was £8,100.000, 
leaving a balance of £3,810,000 to be invested to 
create a permanent pension fund. The district Insurance 
Institutions make their own investments under general 
regulations, and are permitted to invest largely in the 
building of workmen’s dwellings. In this manner the 
savings of the working classes are devoted to providing 
better homes for the present and future generations. Over 
£20,000,000 has already been thus employed. At the 
end of 1904 the total investments on behalf of the old 
age and infirmity pensions amounted to about £58,000,000. 
The Imperial Exchequer bears the whole cost of the Im- 
perial Insurance office in Berlin, about £100,000 a year, and 
makes no charge for the work of paying pensions through 
the post-office. The charge upon the taxpayers of the 
Empire is thus approximately £2,400,000 a year. At the 
same rate per head of population, the cost of a similar 
system to the taxpayers of this country would be about 
£1,800,000 a year. 


Years. 
1897 
1902 


For infirmity. 


. 








1200-HORSE-POWER GAS ENGINE. 


ALTHOUGH the large gas engine has made far more progress 
on the Continent than in this country, yet wherever it be- 
comes a matter of pntting in a new engine or replacing an old 
one at a place where gas may be obtained cheaply, the gas 
engine is now-a-days always considered, and not infrequently 
adopted. 

The latest large engine of this kind to be put down is one 
which has now been running for a few months at the works 
of the Powell Duffryn Steam Coal Company, Limited, in the 
power-house at Bargoed, near Cardiff. It is doubly interest- 
ing because it is driving an alternator in parallel with 
other engines. The current generated is consumed in various 
machines for the working of the mine coal washers, centri- 
fugal pumps, coke charging and discharging machines, and 
a motor generator for continuous current. 

This engine, of which we give illustrations ina Supplement 
and on pages 521 and 531, was built by the Maschinenfabrik 
Augsburg and Maschinenbaugesellschaft Niirnberg, of Niirn- 
berg, and 18, Coleman-street, London. It has two tandem 
cylinders of about 870 mm —say, 35in.—diameter, which 
work on the Otto cycle, and are double-acting. The stroke 
is 1100 mm.— about 44in.—and at 100 revolutions per minute 
1200 brake horse-power is developed. The dynamo, built by 
the Electrical Company, Limited, of London, is designed 
for a periodicity of 50 and a tension of 3000 volts. 

The sectional drawings of the engine leave little to be said 
about the construction. Thecylinders and frames are turned 
and counterbored to fit together in the simplest way ; all the 
principal parts of the engine which are subject to heat are 
designed on the simplest lines possible and are water cooled. 
Besides the cylinders themselves, the interior of whose 
jackets are readily accessible through mud-doors, the cylinder 
covers, the pistons, piston-rods, and the exhaust valves are 
all water cooled. The supply is pumped up to a reservoir 
some 80ft. above the engine, and there is then sufficient head 
to carry it with certainty to all parts. The amount and tem- 
perature of the cooling water are readily regulated. The 
pistons are provided with rods and tail-rods fitted with cross- 
heads, so that but little of the piston weight is taken by the 
cylinders. Thestuffing-boxes are fitted with floating metallic 
packing. Each end of the cylinder has a mixing, an admis- 
sion, and an exhaust valve, the details of which are given 
on page 531. These valves are operated by side shafts and 
excentrics, and the gas valve is connected with the governor, 
which changes the mixture to suit the load. Ignition is 
effected electrically, and can be timed very readily. The 
engine is started by compressed air pumped into a reservoir 
by a small electrically driven compressor. The weight of 
the revolving parts, including the dynamo, is 60 tons, and 








pen variation is, we are informed, one-third of 1 per 
cent. 

The gas is drawn from a battery of coke ovens fitted with 
by-products recovery plant, which sufficiently purifies the gas 
for use in the engine. The calorific value of the gas is 
between 350 and 400 B.T.U. per cubic foot, and it contains 
from 60 to 70 per cent. of hydrogen. As a consequence, the 
compression has to be rather low, between 6 and 7 atmo- 
spheres, but the guaranteed thermodynamic efficiency is one 
brake horse-power per 8300 B.T.U., and this, we are informed, 
has been easily reached on trials. The engine, as already 
stated, runs in parallel with a steam engine. This engine is 
over a mile away, but in the same house with the gas engine 








| them to slide one within the other, thus forming an extensible 


pulley. The manipulation of the lever S causes the diamete, 
of one group of pulleys to decrease and the diameter of the 
other group to increase in equal ratio. It will thus be under. 
stood that a belt form of drive is thereby obtained, in which 
the ratio of the driving and driven pulleys can be increased 
or decreased to a widely variable degree. The first extensibje 
pulley is connected directly cn to the motor, and transmits 
its motion to the second pulley by means of a leather chain 
consisting of leather links fitting exactly in the pulley grooves 





formed between the two pulley members. The length of the 
leather chain, of course, remains invariable during all the 
changes made in the diameters of the respective pulleys, The 






































Fig. 1—CHASSIS OF PETROL DELIVERY VAN 


there is a steam turbine also working in parallel with it. 
The engine has been at work night and day since the end of 
February. 








PROGRESSIVE CHANGE-SPEED GEAR FOR 
MOTOR CARS. 

A 15-20 cwt. petrol motor delivery van in which neither 
sliding nor epicyclic change-speed gears are employed is made 
by Jesse Ellis and Co., Limited, Maidstone. These gears 
are replaced by the Fouillaron change-speed apparatus, in 
which expanding pulleys and a belt are used to give the vary- 
ing speeds of progression with a constant speed of the engine. 


..Forward. _ 
L 
ie 


__ Neutral. 
fy Revers: 





Fig. 2—REVERSING GEAR 


This is, of course, not the first attempt to solve the gear-box 
difficulty by expanding pulleys, but it seems to have justified 
its adoption to a much larger extent than its prototypes. 
The chassis has an engine with four cylinders, with a stroke 
of 110 mm., bore 90mm. Turning at 1000 to 1200 revolu- 
tions per minute, this engine is rated at 25 brake horse-power. 
The carburetter C—Fig. 1 above—is automatic, feeding the 
engine according to its needs. The spark is produced by 
Simms-Bosch magneto ignition. The drive is by a Renault 
cast iron on leather clutch through the progressive speed gear 
R. The gear consists of two groups of coupled metal cones, 
which are constructed with the necessary apertures to enable 


| motion is transmitted from the second group of pulleys to the 
| differential gear by means of the cardan shaft V. 

The reversing gear—Fig. 2—is in the gear-box carrying the 
differential on the hind axle, and is made up of two bevel 
wheels D and H, which are fastened to the differential gear- 
box itself. The bevel pinion engaging with these wheels has 
a long spindle, which is carried in an excentric sleeve A, the 
opposite end of the spindle being a continuation of the cardan 
shaft, the sleeve throwing the pinion G from the backward 
to forward motion by means of a quadrant B. The tube C 
operates the quadrant, and, at the same time, acts as a steady 
bar to the hind axle. It will thus be seen that by this 
system not only is the change of speed backwards and forwards 
made, but by placing the pinion in the intermediate or 
neutral position between the two bevel wheels, the expanding 

| pulleys run free. 








LAUNCHES AND TRIAL TRIPS. 


VENEZIA, twin-screw steamer; built by Swan, Hunter anu 
Wigham Richardson, Limited ; to the order of Messrs. Cyprian 
Fabre and Co., of Marseilles; dimensions, 470ft. by 5l4ft.; 
engines, triple-expansion ; constructed by the builders ; Jaunch, 
April 30th. 

O1z-MENDI, well-deck steatner ; built by Messrs. Ropner and 
Son ; to the order of Messrs. Stotay Aznar, Bilbao; to carry about 
3300 tons; engines, triple-expansion; constructed by Messrs. 
Blair and Co., Limited ; trial trip, 9th inst. 

ELISABETH, steel-screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of Mr. A. C. Lensen, Terneuzen ; engines, 
triple-expansion, 19in., 3lin. and 5lin. by 33in. stroke, pressure 
1801b ; constructed by the North-Eastern Marine Engineering 
Company ; trial trip, May 13th. 

WHITEWOOD, steel-screw steamer; built by Craig, Taylor 
Limited ; to the order of Messrs Ridley Son, Tully Screw 
Colliery Company, Limited, Newcastle; dimensions, 245ft. by 
33ft. 6in. by 17ft. 34in ; engines, triple-expansion, 19in., 3lin., 
and 5lin. by 36in. stroke, pressure 180 1b. + constructed by the 
North-Eastern Marine Engineering Company ; launch, May 14th. 

Kovno, passenger and cargo steamer; built by LEarle’s 
Shipbuilding and Engineering Cotapany; to the order of T. 
Wilson and Sons onl On, Limited ; dimensions, 318ft. by 41ft. by 
21ft.; to carry 1985 tons; engines, triple-expansion, pressure 
200 lb.; constructed by the builders ; trial trip, May 16th. 








OsTSEE, steel passenger and cargo steamer ; built by the Clyde 
Shipbuilding and Engineering Company ; to the order of Messrs. 
L. Possehl and Co., Liibeck ; dimensions, 215ft. 6in. by 32ft. by 
16ft.; engines constructed by the builders ; launch, recently. 

JAVARY, twin screw passenger and cargo steamer; built by 
Messrs. Cammell, Laird and Co.; to the order of the Lloyd 
Brazileiro, of Rio de Janeiro; dimensions, 243ft. long, 36ft. wide, 
and 12ft. deep; engines, triple-expansion, pressure 175 1b.; con- 
structed by the builders ; launch, {ith May. 

DROWNNING ; built by Messrs, the Laxevaags Engineering and 
Shipbuilding Uompany ; to the order of Ivar An Christensen, Esq., 
of Hangesund, Norway; dimensions, 239ft. 6in. by 35ft. by 
16ft. 10in.; engines, triple-expansion, 16in., 254in., and 43in., 
pressure 175 1lb.; constructed by the builders; launch, 14th May. 
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A NEW SELF-LOCKING WINCH. 


WE were recently shown a new self-locking winch, designed 


A NEW SUPERHEATER. 


A sIMPLE type of superheater is shown applied to a | 


Lancashire boiler in the appended illustrations. I consists | for lifting light weights such as arc lamps. The apparatus, | 
essentially of a circuit of steel piping which takes saturated | which we illustrate in Fig. 1, is the invention of Mr. Bertram | 
pot the boiler, and conducts | Percival, and is manufactured by Messrs. Thomas Noakes | 


steam from the top of the rear en 
it down through the back flue, along the whole length of the | and Sons, Limited, of Whitechapel. The features of the 


bottom central flue and back again in a parallel but opposite | device appear to be the absence of ratchets and pawls for 
direction to the main steam valve. The total length of the | locking the drum, and the small number of working parts 
piping used in a superheater for a 30ft. Lancashire boiler is | involved in its construction. Each turn of the handle gives 
about 85ft., and the internal diameter varies between 6in. | one revolution of the drum, thereby giving a considerable 
and Jin. Taking the length of piping inside the flues as 60ft., | speed of winding. The principle upon which the locking of 
this gives an area of piping exposed to the hot gases ef | the drum is based consists in the weight, when falling, turning 
something over 100 square feet. As will be seen from the | the drum laterally along a coarse thread on the drum spindle, 
sectional illustrations, the apparatus beyond the circuit of | and thereby bringing a male portion of a friction clutch into 
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THE SIMPLEX 


steel piping with welded flanges, and valves, contains nothing | the other part, which is cast on the inside of the winch 
which seems likely to derangement, while the part of the | casing. The arrangement will be more readily understood 
system exposed to the heat of the gases is free to expand | from the engraving given in Fig. 2. The casting A is fixed 
without the fear of breakage of expansion joints. The | in some suitable position. The centre of this casting forms 
arrangement shown is typical of the fittings for one of a/| one of the bearings in which the drum spindle revolves. The 
range of boilers. The wet steam passes by way of A and B | other bearing is similarly situated in the cover B, which is 
into a 6in. horizontal pipe C. It is then led down the back | bolted to the casting A. The right-hand end of the spindle 
fiue of the boiler along one leg D of the nearly horizontal C | 
shaped pipe. At the ashpit end of this pipe a drain pipe and 
trap are fitted to remove any water which may have been 
carried over with the steam. The other leg of this part 
of the system is made up of a tapered pipe G, which 
is connected by welded flanges to an upwardly-projecting 
return pipe H, 7in.:diameter. The remainder of the steel 
piping is all’ 7in. diameter, and is fitted with the necessary 
valves and branches: I K L. There is, however, a small 
branch pipe P.and valve for taking surcharged steam to the 
bottom of the water.space when desired. 

To describe .the -action of- the apparatus we will assume 
that the boiler forms:one of a series and has been laid up for | 
cleaning. The 2in. pipe N, which is connected to the range | 
of boilers or. main steam pipe, and has a branch leading to | 
the superheater pipe C,.is fitted with a stop valve O. The | 
boiler being filled with water, and the safety valve or some | 
other suitable outlet being opened to release the air, 
the stop valve O is opened, admitting steam into the 6in. 
pipe C. The course taken by the steam is indicated by the | 
arrows in the elevation and plan. It will be observed that | 
the pipe D is given a slight fall for drainage purposes, for 
which the pipe F and steam trap U are provided. The return 
passage is made vid the 64in. and 7in. pipes G H up to the | 
pipe J, through the stop valve I, past the closed outlet | 
branch K to the pipe P, through the valve Q to the branch §S. | 
This is only a few inches above the bottom of the boiler in | 
the water space, at which point the steam escapes into the 
water. If the fires have already been lighted the pipes are | 
protected in the above way by the passage of steam through | 
them, and the steam will have absorbed some of the heat of | 
the gases in the flues. Moreover, the water in the boiler is | 
warmed uniformly, preventing unequal expansion of the 
boiler plates and saving time in getting up steam. 

Now, assuming a slight pressure of steam to have been got 
up in the boiler, the valves O and Q are closed, and the stop 
valve B is opened, the steam being passed through the 
cirouit of piping, where it is surcharged with heat in the 
fiues, and by way of the valve I to theoutlet K. Should the 
steam not be required cne outlet K is closed and the steam 
is returned into the boiler by opening the valve L and 
pipe M. This automatic return flow of the steam, which on 
first consideration seems improbable, is claimed by the 
inventor to be brought about by the expansion of the super- | 
heated steam from the smaller volume in the 6in. pipes to the 
larger volume in the Tin. pipes and its consequent circulation. | 
On the other hand, should the steam be too highly super- 
heated, by opening the stop valve IL. the saturated steam is 
allowed to mix with it until the desired reduction of tem- 
perature has been reached. Another advantage claimed for 
this system is that in case of any. defect in the superheater | 
the valves B and I can be closed and the stop valve L opened, 
allowing saturated steam to be used without stoppage of the 
engine. 

The following particulars of comparative tests of a 30ft. 
Lancashire boiler with and without the Simplex superheat+r 
have been supplied by the makers, the Simplex Superheater 
Company, 60a, Commercial-street, Batley. The tests ex- 
tended over one week in each case, burning a very inferior 
quality of coal and working under ordinary conditions witb 
an average steam pressure of 65 lb. per square inch. 


“The Eaginege 


similar thread on’the drum. One of the flanges of the 
drum forms part of a friction clutch, and in the position 
shown in the engraving the drum is locked. 
used to keep the drum away from the fixed casting. 
operate the winch the handle is placed upon the drum 





Withvut superheater. 
Weight of coal. Weight of coal. 
Tons ewt. qr. Tons cwt. qr. 
Pe oo cs en we swe 2: 9 
Tuesday... .. oo @ i7-_— =O 
Wednesday .. .. .. 3 10 , % @ 
Thursdsy Se:. he... Sa ee Pe 7%; 6 
ee, OES Fe cha 10 0 
Saturday ee, 38 6 oo ee 9 2 0 


Total 19 13 21 0 0 


With superheater. 
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Fig. 1-SELF-LOCKING WINCH 


ring T on the extended boss of the drum. So that, when 
turning the handle to raise the weight, the lever presses 
against the boss on the drum, causing the latter to turn 
slightly before. the key, which is in one with the handle, 
comes against the side of the keyway in the spindle. This 
has the effect of freeing the clutch, and winding can then be 
carried out as desired. In reversing, the opposite action 
| takes place. The central spindle is made to turn counter- 


| 
| 
| 


The maximum total heat registered was 420 deg. Fah., and 
the heat of saturated steam 298 deg. Fah., giving 122 deg. of 
superheat. 

[Norr.—* On Monday with superheater in use cold water 
was pumped in for six hours. ** On Friday with super- 
heater in use the boiler was blown off and refilled.} 








| released and the weight to descend. The action 


has a coarse thread turned upon it, which engages with a | 


The spring S is | 
To | 
spindle, and the arm extends through the recess R in the | 


| Forth, Mercury, Bonaventure, Blake, and Blenheim have all 
| been saved from the naval knacker through submarines. 





clockwise a little, and this causes the friction clutch to jy 
Ww 
easily followed by carefully noting the shape of the we 
the keyway in the right-hand view of Fig. 2. It must not bo 
lost sight of that the key is part of the handle, otherwise th 
action will not be clear. The winch, which takes up only a 
small amount of space, is supplied by Mr. Bernard Metz, of 
8, Great Winchester-street, E..C. = 








DOCKYARD NOTES. 


ApmiraL Str Percy Scott, of gunnery fame, is shortly 
to take command of the First Cruiser Squadron. Up till now 
the Second Cruiser Squadron has held most of the shooting 











SUPERHEATER AS APPLIEO TO A LANCASHIRE BOILER 


laurels, as well as the speed ones, but this new appointment 
is likely to give the present record holders plenty to think 
about and plenty to do if they are to maintain their position, 


ReaR-ADMIRAL JELLICOR, now Director of Ordnance, will 
in August take over Second in Command of the Atlantic 
Fleet in place of Rear-Admiral Egerton, whose term of 


Fig. 2—DETAILS OCF SELF-LOCKING WINCH 


service will by then expire. Commodore Hamilton, now of 
Whale I-land, is regarded as the probable ‘successor of one or 
other of the new admirals. 


Tue old brig Dolphin is being turned into a mother ship 
—stationary—for submarines. Quite a little fleet of 
obsoletes is now being collected in this way. The Thames, 


Last Channel Fleet speed race has been won by the 
Russell, which scored an average of 19-8 knots for the eight 
hours trial—nearly a knot over the contract. This last 
speed race seems to have been something like the Tourists’ 
Trophy motor car race, with a limit as to fuel expenditure, 
which is not allowed to exceed the normal. 


THE new royal yacht Alexandra, which succeeds the 
Osborne, will be launched on May 30th. Her horse-power is 
4500, and speed 17 knots. She is fitted with three Yarrow 
boilers and Parsons turbines. The displacement is about 
2000 tons. Length, 300ft. between perpendiculars, beam 
40ft., depth 23ft. She is intended for harbours too shallow 
for the more majestic Victoria and Albert. Messrs A. and J. 
Inglis, Limited, of Glasgow, are the builders, ; 


Tue boilers of the Channel Fleet have just been reported 
upon by the inspecting engineer officer. The report is of a 
satisfactory nature all round, and this is attributed to the 
great care now exercised with feed water. The majority of 
the boilers are of the Belleville type, and it is stated -that 
they have ‘‘stood well the severe tests to which they 
have been subjected.’’ Of the Yarrow boilers it is stated 
that they have ‘‘ exceeded expectations both in durability 
and economy of working.’’ 








Society or ARTs.—At the concluding meeting of the Ind‘an 
Section of the Society of Arts on Thursday, 30th inst., a paper on 
the great irrigation colonies established by the Government in 
recent times in the Punjab and Sind will be read by Mr. Laurence 
Robertson, I.C.8., who will specially deal with the methods 
adopted for peopling the vast tracts referred to, and securing the 

rosperity of the colonists. The chair will be taken by the Urder- 
eres of State for India, Mr. C. E. Hobhouse. , 
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Rapid blast furnace building.—The No. 7 blast furnace 
of the Lackawanna Steel Company, U.S.A., has been built 
in the short time of 4 months 28 days. Ground was broken 
on September 15th, and the stack was blown in on Feb- 
ruary 12th. All the steel and cast iron work were made in 
the company’s works. To save time the skip bridge, on an 
incline, 180ft. long, and weighing 75 tons, was built com- 
plete in the works, transported to the site on railway plat- 
form wagons, and the upper end raised 140ft. The previous 
records in rapid work of this kind were 5 months 17 days at 
the Edgar Thompson Steel Works, and 7 months 8 days at the 
Joliet Steel Works. The new Lackawanna furnace is 
gift. bin. high from the tap hole to the stock line, or 
g3ft. Gin. to the hopper ring. The bosh is 22ft. diameter, 
and 12ft. deep, while the hearth is 12ft. diameter and 
10ft. Gin, deep. There are sixteen tuyeres Tin. diameter. 
The Kennedy type of closed top is used, with the McKee dis- 
tributor, which 1s a hopper revolved 90 deg. horizontally as 
each load of ore or cake is discharged, thus filling the fur- 
nace uniformly. It is operated by a 10 horse-power electric 
motor, and revolves on a circular ball-bearing having 130 
balls 24in. diameter. The hearth jacket is of steel, 21ft. Gin. 
diameter, cooled by water. The skip, bridge, or incline has 
two 6ft. tracks, and the skips are operated by an electric 
hoist. The down-comers are 5ft. Yin. diameter. There are 
four hot-blast stoves of the centre combustion type, 22f{t. 
diameter and 110ft. high. The cast house is 92ft. by 63ft., of 
steel construction. No additional blowing engines are 
required, but there is a new boiler house with ten Stirling 
water-tube boilers of 400 horse-power each, using gas from 
the new furnace. 


American locomotives for Italy.—The Baldwin Locomo- 
tive Works, have recently completed an order of twenty 
locomotives for the Italian State railways, embodying a num- 
ber of features to meet the requirements of the purchasers. 
They include ten six-coupled bogie passenger engines—4—6-0 
—on the four-cylinder balanced compound system, and ten 
eight-coupled simple goods engines—2-8-0. The screw 
reverse gear, coupling, spring buffers, cabs, and certain other 
details, are made to conform to the practice of Italian rail- 
ways. Five locomotives of each type have copper fire-boxes, 
while the others have steel fire-boxes. The driving wheels 
have cast steel centres, while the engine and tender bogies 
have disc wheels of rolled steel, with rims wide enough for 
steel tires to be shrunk, or when the original wheels are worn. 
The dimensions of these engines are as follows :— 

Eight -coupled 
goods. 


Six-coupled 
passenger. 











. | din. by 24in. 


| 20in. by 26in. 
and 25in. by 26in. 


Cylinders 


6 tons. 
5280 gallons 


6 tons 
5280 gallons 


Coal .. 
Water 


Driving wheels 6ft. lin. 4ft. Tin 
Driving journals 9in. by 10in. Shin. by 9jin. 
Bogie wheels. . 2ft. 9in. 2ft. 9in 
Teuder bogie wheels .. 2ft. 9in. 2ft. Sin. 
WORE os? ee Gam oes Piston Slide. 
Boiler, diameter 5ft. d5ft. 
Pressure .. 200 Ib. 200 Ib. 
Fire-box .. Osft. by 34ft. 74ft. by 5ft. 
Tubes, number 250 260. 
Tubes, length 5 15ft. 6in. 14ft. 6in. 
Heating surface, tubes 2018 sq. ft. 1962 sq. ft. 
Heating surface, fire-b.x .. 150 sq. ft. 122 sq. ft. 
Heating surface, total. . 2168 sq. it. 208 t sq. ft. 
Grate surface pe a $3] sq. ft. 87} sq. ft. 
Wheel base, driving .. .. | 13tt. Gin. 15ft. 3in. 
Wheel base, engine and tendec | 55ft. Gin. 53ft. Sin. 
Weight ondrivers .. .. .. | 99,000 Ib. 132,000 Ib. 
Weight, engine .. .. .. a 146,000 Ib, 147,000 Ib. 
Weight, engine and tender a 262,000 Ib. 263,000 Ib. 


Concrete roofing for factory buildings.—One of the many 
developments of armoured concrete in the United States is 
the use of concrete roofing tiles, which are generally 
of small size, adapted for residences and the smaller 
classes of buildings. They are flat, like slates. Some 
machine shops and similar buildings have a continuous 
roofing of armoured concrete, but a simpler method 
that has already b:en adopted for a number of important 
buildings — steel works, factories, foundries, machine 
shops, locomotive sheds, power stations, &c.—is the use 
of armoured-concrete tiles of very large size, requiring 
very little steel framework for their support. The tiles are 
26in. by 52in., laid 24in. to 48in. to the weather; the upper 
end has a rib which hooks over the steel purlins, spaced 4ft. 
apart, while one edge has a groove, and the other edge a 
hollow rib, to engage the groove of the next tile. The upper 
rib is the only attachment, the weight and lapping of the 
tiles holding them securely in place. They are jin. thick, 
and weigh 1341b. per square foot ; the safe carrying load is 
150 1b., and the breaking load 2501b. per square foot. The 
tiles are made of a mixture of Portland cement and sand, one 
to three, mixed wet in a concrete mixer, and tamped ina 
mould by machine; a sheet of expanded metal is embedded 
near the lower face of the tile. After the concrete has set, 
the tiles are stored and allowed to age for six or eight weeks, 
during which time they are kept sprayed with water. The 
tiles are claimed to be waterproof, fireproof, and proof against 
corrosion. No inside sheathing or finish is required. The 
colour is usually red, but the concrete can be made of any 
desired colour. 


Steel railway carriages.—The use of steel in rolling-stock 
construction in the United States is increasing rapidly. 
There are already thousands of all-steel goods wagons, while 
steel underframes are also extensively used for goods wagons, 
passenger carriages, and tramcars. A limited number of 
coaches, sleeping-cars, luggage vans, and mail vans of all- 
steel construction is being tried experimentally, and a 
number of steel cars are in use in suburban service. The 
New York Central Railroad has now in use about 100 steel 
passenger cars for use in connection with the adoption of 
electric traction on its lines within 30 miles of New York, 
and fifty more are under contract. They are 60ft. long over 
the platform buffers, 49f6. long inside the body, 9ft. 9in. wide 
over the sills, or sole-plates, and 13ft. 94in. high from rail to 
top of roof. The sides below the windows form plate girders, 
designed to carry the entire load; these have ,',in. web- 
plates, 3ft. deep, with a bulb angle to form a moulding under 
the windows, and a Gin. by Gin. angle at the bottom. It is 
stiffened by the steel tees, or double angles, forming the side 
posts, which carry a 3in. by 44in. angle at the eaves line. The 
cross frames for the roof are angles 1fin. by 1fin. Two Sin. 
rolled steel joists, 24in. apart from the centre sills from buffer 
to buffer, and between them are framed transverse pieces 
sealed on the angle flanges of the side girders. The bolsters 





are of cast steel; the floor is of cement; the carriage seats 
sixty-four passengers, on transverse seats, with a central 
aisle, and has a toilet room foreach sex. The total weight is 
52 tons, of which the motor bogie represents eight tons. 
This bogie has 36in. wheels and 7ft. wheei base. The trailing 
bogie has 33in. wheels, and a wheel base of 6ft. 


Hydraulic lift locks.—There are now five canal locks of the 
hydraulic lift type, in which a steel cradle forming a section 
of the canal is raised and lowered bodily with boats and 
water. Three of these are in Europe and two in Canada; of 
these two, the one at Peterborough has been in operation for 
some time, while the second has just been completed at Kirk- 
field, on the Trent Canal, between Lake Balsam and Lake 
Simcoe. The former has a lift of 65ft., the latter 484ft. 
There are two chambers side by side, each supported on the 
ram of a vertical hydraulic cylinder, the ram being 76in. 
diameter, and the cylinder 784in. The upper lock is given a 
surcharge of 100 tons, increasing the depth only about 81n. over 
that in the lower chamber. The hydraulic cylinders are 
then put in operation, and the heavier chamber in descending 
forces the other to rise. The lock-pit is 170ft. long and 40ft. 
deep, excavated in solid rock ; and the wells for the cylinders 
are 64{t. deep below the pit. These wells are 14{t. diameter, 
lined with concrete put in behind a steel form, which was 
raised as the concrete was deposited, and became hard. The 
steel lock chambers are 140ft. long and 33ft. wide, 9ft. 10in. 
deep, each holding 1700 tons of water. Each is supported by 
two cantilever trusses 33ft. deep at the middle. ‘I'he floor 
system is very heavy, and the load is concentrated on the 
top of the ram by four heavy plate girders 9ft. deep. Three 
steel towers—on either side and between the chambers— 
carry bridges over the locks. The working pressure is 600]b. 
per square inch, but the rams and cylinders were all tested to 
1200lb. pressure. The end gates are hinged across the 
bottom of the chambers, and are operated by high-pressure 
water cylinders. The joints are made water-tight by inflating 
india-rubber pipes lying between india-rubber cushions on the 
lock and gate. 


The New York Slate barge canal.—Plans for a ship canal 
to connect the Hudson River—and therefore New York 
Harbour—with Lake Erie have many times been suggested, 
but have never been materialised, the weight of evidence being 
against any advantages commensurate with the cost, The 
old Erie Canal, however, is being improved to form part of a 
modern canal capable of carrying 1000-ton barges. From 
the head of the canal, in the Niagara River, a ship canal— 
for lake vessels—will extend to the harbour of Buffalo, which 
is the objective point of the barge canal. This ship canal 
will form one of the harbour improvements at Buffalo, and 
will have a depth of 23ft. of water, with a width of 200ft. to 
500ft. Much of the work is submarine rock excavation, and 
an interesting feature of the work is the use of a Lobnitz 
rock-cutting machine instead of the drilling and blasting 
machines generally used in such work on the Great Lakes. 
These machines are barges fitted with steam, or air, drills, 
the drill-rod working in a pipe through which the cartridges 
are loaded into the hole. ‘I'he rock-cutter is, as is well known, 
designed to break up tke rock without blasting. Two hulls, 
or barges, are lashed together to form a barge Y6ft. by 34ft., 
drawing 34ft. of water. The winch engine has a steel cable 
which passes over a pulley at the head of a shear legs, and is 
attached to an eye on the cutter. This is a steel cylinder 
28in. diameter and 25ft. long, weighing 23 tons; at its lower 
end is a projectile-shaped cap, or point, of hardened steel. 
The winch used in operating this machine was built by 
Messrs. Lobnitz and Co., of Renfrew, Scotland. 








THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 
SYSTEM.* 

By J. 8. HIGHFIELD, Member of Council. 
(Continued from page 507). 

Prime movers.—The power-station equipment varies according to 
the type of prime mover used, but wherever possible it is prefer- 
able, because it is more simple, to keep the line current constant 
by varying the speed of the generator, the brush position being 
fixed. 

In laying out a transmission system for the purpose of driving 
rotary plant at the sub-stations it is always preferable, particularly 
where fluctuating loads have to be supplied, to place the fly-wheel 
as near to its work as possible. This is preferable in any system ; 
it is particularly so in the series system. Each sub-generator 
should be provided with its own fly-wheel ; this serves to protect 
all the plant behind it from the effect of sudden shocks on the 
secondary side, No further fly-wheels are required ; in fact, they 
simply interfere with the self-regulation of the system. I believe 
it to be a mistake to lay out even a parallel system in the usual 
way—that is to say. with enormous fly-wheels on the generator 
and no fly-wheels near the load. 

Reciprocating steam engines.—With the exception of a few small 
machines all the Thury plants are water driven, and consequently 
there is not very much experience to draw on for the steam driving 
of large generators ; there would be no difficulty in driving the 
generators at constant speed and varying the brush position in 
order to keep constant the current, but since a constant-current 
series generator is essentially a constant-torque machine, whatever 
be the load, the governor may be dispensed with, and this is done 
in the cases to which reference has been made. A steam engine 
working at fixed cut-off, so as to admit a fixed quantity of steam 
per stroke, is also a constant-torque machine ; consequently if the 
generator be coupled toa steam engine whose cut-off is fixed, it 
will run at the speed where the torques balance, depending in the 
one case on the value of the constant current and in the other on 
the point of cut-off, the steam pressure being steady ; any tend- 
ency on the part of the engine to run too fast will increase the 
line current, and so increase the generator torque; similarly a 
tendency to run slow will decrease the generator torque, and so 
permit the engine to run faster. Consequently, when the gene- 
rator terminals are short-circuited, the engine will first crawl 
round, causing the generator to give the constant line current ; an 
increase of resistance of the external circuit due to additional load 
will tend to decrease the line current, and with it the torque, and 
so enable the engine, working at constant torque, to speed up ; 
consequently, as the load increases, due to extra resistance in the 
circuit, the speed will rise, and with it the pressure ; on the other 
hand, as the load decreases, due to the external resistance decreas- 
ing, the speed will fall. With several machines in series it might 
be thought that this system would be unstable, and that one 
engine might take more than its share of a rising load, but the 
wire-drawing due to the greater speed of the steam at high loads 
shou'd prove sufficient to prevent any such tendency. When 
ere in this way it is essential that only light fly-wheels be 
used, 

Steam turbine.—So far no high-tension direct-current generators 

have been constructed running at turbine speeds, and their design 
wil] probably be a difficult problem, but Mr. Hobart in the Elec- 





* Institution of Electrical Engineers, 


trician, Vol. lvii , page 424, has suggested that the problem is by no 
means impossible of solution. The turbine would be a constant- 
torque machine if the steam were admitted in a definite quantity 
once in a fixed number of revolutions, as in the Parsons turbines ; 
the effect of running at b'ade speeds below the maximum would, 
however, be to reduce the turbine efficiency ; on the other hand, 
by this method of running the leakage would be constant at all 
loads, 1 have no figures to show the comparativo efficiency of 
turbines run at various percentages of load and at full speed, and 
at constant torque and variable speed. 

Hydraulic turbines.—Excepting the instances to which reference 
has been made, all the Thury plants are water-driven, and since 
the water-turbine is not a constant-torque machine, its use has 
caused more difficulties than would be met where steam driving is 
used, The necessity for the slipping coupling is probably greatly 
due to the great torque of a water turbine at low speeds. The 
pressure is regulated by varying the speed by a Thury regulator 
arranged to adjust the gate opening of all the turbines; the 
regulator works so as to keep constant current in the system. It 
is well known that should the proper peripheral speed be departed 
from the efficiency of a water turbine rapidly falls, consequently 
where falls are used having a great percentage variation of head 
at different times of year, to use the water economically the speed 
of the turbines should be varied to suit the variations in the head ; 
this cannot be done with an alternate-current system, but with 
the series system it is the natural way of running. There are 
many cases where this possibility of suiting the speed of the 
turbines to the head would result in a greater output from a given 
fall than can be obtained at constant speed. 

Gas engines.—There is but one instance where a constant-current 
series generator is thus driven, and in this case it is set to run at 
full load, other machines in the series serving to regulate, but it 
would appear that with constant gas admission per stroke the gas 
engine would work between certain speed limits as a constant- 
torque machine, and co would run without a governor. Probably 
the limits of working would be not greater than from half to full 
speed, but this in most cases would be sufficient ; in other cases it 
might be necessary to work at aonstant speed witb the usual brush 
rocking gear to maintain constant current in the line. 

The line.—For overhead working two single conductors are used, 
or if desired two pairs may be used, each pair forming in parallel 
one conductor. Unless separate poles are used it is probably safer 
to use the two single lines and so to work with half the number of 
insulators. For underground work two single cables have been 
used, and will probably prove the most secure and convenient 
arrangement, but this part of the protlem is quite new, and many 
improvements may be possible. For instance, to give greater 
security two or three cables may be used in parallel working at 
such a density that should one break down the remaining one or 
two can carry the whole load, but modern cables properly laid are 
so very reliable that only for a very large system would the extra 
cost be warranted, more particularly as an earth at one point will 
cause but a partial stoppage of supply. 

The sub-station.—The motors are insulated from the ground and 
from the sub-generators, and the floor of tke sub-station is insu- 
lated by the same means as have already been described ; each 
motor is fitted with a regulatcr to control its feed by varying the 
brush position. In this case the regulator is controlled by a centri- 
fugal governor so as to keep the speed constant. A switchboard 
is provided containing an ammeter, voltmeter, and short-circuit- 
ing switch to cut out the entire sub-station, and each motor has 
the usual switch pillar, which contains in addition to the short- 
circuiting main switch a device called a by-pass, which short- 
circuits the motor should the pressure between its terminals exceed 
a predetermined amount. The connections are arranged as in the 
power station. 


CAPITAL AND WORKING CostTs, 


It is difficult to make any general comparison of the capital cost 
of different systems, as so much depends on the exact conditions 
to be met, but the tables show the order of differences to be 
expected. Table II. shows the cost of alternate-current stations 
using turbine machinery, for all but the smallest size the cost 
might be reduced somewhat by using larger sized units. The cost 


TABLE II.—Power Station, Alternating Current System. 


Total capacity 
No. of units and 
size (norma 

rating) .. .., 
1. Buildings, 


2,460 kw. | 14,000kw. | 37,500 kw. | 110,C00kw. 


6; 400kw. | 7; 2,000kw. 110; 3,750 kw. | 22; 5,000kw 
10,000 volts | 12,000volts. | 15,000 volts | 20,0(0 volts. 








including -| £.2,130 £38,695 £87,320 | £248,325 
chimneys .. / 
as 8 ..) | 
% Oiant WS }) £21,600 | © £84,895 | £.0°,765 | £520,905 
3. Switch gear £2,980 £5,760 | £8,700 £18,440 
4. Boilers, aux- 
iliary | and) | gie,s80 | £68,780 | £164,445 | £193,870 
ling p’ants) | 
Total cost £56,180 | £201,120 | £473,230 | £1,318,040 
Cost per kw. £23-4 £14-4 £12-6 £12-0 
TABLE I1].—Power Station, Thury System. 


2,400kw. | 14,000kw. | 37,500kw. 110,000kw. 
12; 200 kw. | 14;1,000kw. 20;1,875kw. 44; 2,500kw. 
60 amperes | 250 amperes | 417 amperes |1,U00ampéres 


Total capacity 
No. of units and 
size (n-rmal 


rating) .. . 3,300 volts | 4,000 volts | 4500 volts  2,5(0 volts 
1. Buildings, | 
including £12,130 £50,245 | £1€3,490 £288,750 
chimneys — | 
eT \) £27,700 | £119 820 | £325,680 | £015,780 
3. Switch gear . £910 | £1,225 | £1,370 £2,580 
4. Boilers, poet | | 
edgy = £19,380 £68,775 | £161,445 | £498,370 
ee | | 
Total cost £60,120 £269,565 £194,985 £1,705,4°6 
Cost per kw. £25-05 £15-86 £15-5 


£19-25 | 


TABLE 1V,.—Static transformer sub.station reducing from high 
pressure to a working pressure of 500 volts. 


Total capacity 2) kw. £00 kw. 2,000 kw. 6,000 kw. 
Meine Guarana || 12 ;17k.v.a. | 12;70k.v.a. 12; 170k.v.a |I8 ; 885 k.v.a. 
rating) & S.P. trans. | S.P. trans. | S.P. trans. | 8.P. trans. 
— .* }] £625 £1,870 £2,565 £9,670 
ty ae | £2,205 £2,485 £3,525 
Total cost £2,380 £4 165 £5,060 £13,195 
Cost per kw. £11-9 £5-21 £2-52 £2-19 


TABLE V.—Sub-station, rotary converter system, giving 500 volts 


Total capacity 200 kw. £00 kw. 2,000 kw. 6,000 ke. 
No. of unitsand 

size (normal 4; Okw. 4; 20Okw. | 4; 500kw. | 6; 100) kw. 

rating) 
ay) alas £8,980 £6,745 | £19,925 
2. High-tensi 21 @9 Po of” 9 BAR 29 BF 

a. pet nein || £1,620 £2,869 £2,545 £3,550 
Total cost £3,195 £6,340 £9,299 £73 505 
Cost per kw. £15-97 £7-92 £4-64 £3-U1 








of buildings is taken at a low figure, which could not be attained 
except under favourable conditions ; the figuresrelate to the normal 





rating of the plant. Table 111. shows the cost of series direct- 
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current power. stations, in all cases slow-speed reciprocating 
engines being émployed. Tables IV., V., VI., and VII. set out 


TaBLE VI.—Sub-staton—A.C. Motors Coupled to Direct-current 
Generators giving 500 Volts. 





Total capacity .. 200 kw. 800 kw. 2,000 kw. | 6,000 kw. 
No. of units and) | 
size (normal - 
rating) 


4 Han, due | 


4; 50kw. 4; 200kw. | 4; 500kw. 6; 1,000 kw. 


plant, induc- | | | 
tion motors, 
and stepdown ; | 
static trans- || 
formers .. | 
2. High-cension 
5S. gear 

Total cust ; 
Cost per kw. 


£2,730 | £6,755 £11,735 | £85,345 


£2,360 =| 
£9 115 
£11-39 


£2,545 £3,580 
£14.280 | £38,925 


£1,620 | 
£4,350 | 
£21-75 £7-14 £6-49 





TaBLe VII.—Sub-station—Thury System, Thury Motors Coupled to 
D.C. Generators gueing 500 Volts. 


6,000 kw. 


Total capreity 800 kw. 2,000 kw. 

No. of units aud) 
size (nurmal - 
rating) 

l. Converter} 
— 9 

2. High-tension } 
5S. gear / 

Total cost 

Cost per kw. 


4; 50kw. | 4;200kw. | 4; 500 kw. | 6; 1000 kw. 


£7,635 £6,630 £11,580 £26,510 
£1,195 £2,640 
£12.775 £29,150 
£6-38 £4-25 


£560 | £79 
£38,165 £7,420 
£15-97 £9-28 





the cost of sub-stations exclusive of buildings and all low-tension 
switch gear. 
(To be continued.) 








LEGAL INTELLIGENCE. 


THE PNEUMATIC HAMMER CaSEs. 

In our issue of June 15th of last year we reported Mr. Justice 
Warrington’s judgment in the actions brought by the Consolidated 
Pneumatic Tool Company, Limited, against Clark, Tierney, and 
the Philadelphia Pneumatic Tool Company, of London; Sir W. G. 
Armstrong, Whitwerth and Co., Limited, and the Globe Pneu- 
matie Engineering Company, Limited ; and the Ingersoll-Sergeant 
Drill Company and another. The actions were brought to recover 
damages for infringement of certain patents relating to pneumatic 
hammers. The patents in question were granted to Joseph Boyer 
in the years 1895 and 1896 respective’y, and the plaintiffs were the 
registered owners. In the case tried last year Mr. Justice War- 
rington aelivered judgment for the defendants on the ground that 
the plaiotiffs’ alleged invention had been anticipated, and for lack 
of sufficient subject-matter in the patents. 

In the Courtof Appeal, last Saturday, before the Master of the 
Rolls, the President of the Probate, Divorce, and Admiralty Divi- 
sion, and Lord Justice Kennedy, the previous judgment was 
reversed. In the course of his judgment, the Master of the Rolls 
said that he had come to the conclusion that the 1896 patent had 
been anticipated and could not be supported. He had felt great 
difticulty in dealing with this difficult case, and he had the mis- 
fortune to differ from the President and Lord Justice Kennedy, 
but he ought not to shrink from saying that he considered that 
Mr. Justice Warrington was right iu the view which he expressed 
upon the 1896 patent. As regards the 1895 patent, he thought 
that the defendants must succeed on the question of infringement. 
He also donbted whether there was sufficient subject-matter to 
support such a patent. In his opinion the appesl should be 
dismissed. 

The President read a judgment, in the course of which he said 
that sofar as he could gather from the evidence and the state- 
ments of counsel, it was not suggested that any successful working 
tool of the kind in question in the case had been produced prior to 
the invention claimed by the plaintiffs under the 1896 patent, and 
the anticipations relied upon by the defendants appeared to be 
anticipations by specifications of machines which, whatever might 
have been the results produced therefrom in respect of machines 
designed in accordance with and for the purposes referred to in 
such specifications, had not, so far as he could gather, resulted in 
the production of anything in the nature of a successful pneumatic 
hammer such as that of the p'aintiffs’. He did not agree with the 
tinding of Mr. Justice Warrington that the 1896 patent failed for 
want of subject-matter, and further, that it had been anticipated. 
He was of opinion that there was most distinct invention in the 
patent, and noanticipation. With regard to the 1895 patent, he had 
very carefully considered the evidence and arguments, and, 
although he had felt some doubt on the matter, he found himself 
unable to differ from Mr. Justice Warrington. 

Lord Justice Kennedy read a judgment agreeing with the 
President’s. 








Tue number of boiler explosions during the year end- 
ing June 30th, 1906, was the smallest for any year since 1887, and 
fewer persons were killed and injured than in any year since 1882, 
when the first Boiler Explosions Act came into force. 

BATH AND WEST AND SOUTHERN COUNTIES SHOW.—The Bath 
and West and Southern Counties Show, which opens at Newport, 
Mon., on June 5th, will be protected against fire by a detachment 
of the Merryweather fire brigade. A fire station is being erected 
in the showyard, and, in addition to a complete system of 
hydrants, motor and hand fire appliances will be kept ready for 
usé, and the firemen will be on duty day and night. 


AN AMERICAN LOCOMOTIVE ENGINE SHED.—A large engine-house 
has been built by the Chicagoand Western Indiana Railway, U.S.A., 
which is of the usual American type of ‘roundhuuse ”’—annular 
in plan—except that instead of being truly circular it is somewhat 
oval. The maximum and minimum diameters are 420ft. and 
390ft, while the width of the annular building is 95ft. at 
the ends and 90ft. at the sides. There are fifty-one engine 
tracks and three approach tracks. The engine tracks have 
pits 70ft. long and 4ft. wide, with flange rails or cast iron 
chairs embedded in the concrete walls ; the depth is from 27in. to 
53in., and in the sides are recesses for the pipe coils of the 
exhaust steam heating system. The steam heating pipes and 
condensation return pipes, feed-water pipes, high-pressure steam 
pipes, water-service pipes, compressed air pipes, and electric 
lighting cables are all carried in a subway or tunnel from the 
power-house to the engine shed. Over the end of each engine 
track is a smoke-jack, tapering from 15ft. by 4ft. at the bottom— 
14ft. above the rails—to 12in. by 12in. at a height of 8ft. above 
the roof. Ventilating skylights, with louvres in the sides, are 
also placed between the tracks. The building is 25ft. high at the 
outer wall and 3lft. at the inner wall; the outside wall has a 
window 20ft, wide and 15ft. high opposite the end of each track. 
The inside wali has rolling doors across the tracks. The fifty-one 
engine tracks and the three approach tracks all converge upon a 
turntable 88ft. in diameter driven by a compressed air motor. 
Adjacent to the engine-house are a repair shop, enginemen’s 
rooms and lavatory, storehouse, engine despatcher’s office, inspec- 
tien pits, ashpits, coaling station with travelling crane, and water 
columns, 


A NEW METHOD OF LOCOMOTIVE FEED-WATER 
HEATING. 


A system of. feed-water heating. partly by exhaust steam 
and partly by smoke-box heat has been adopted by Mr. 
F. H. Trevithick, the general manager of the Egyptian 
State Railways, on the locomotives working the passenger 
traffic between Cairo and Alexandria, and an engine 
fitted with this arrangement was exhibited at the late 
Exhibition in Milan by the makers, Messrs. Henschel, of 
Cassel. The engine in question is of the light express class, 
with inside cylinders 17:6in. diameter and 26in. stroke, with 
four coupled driving wheels 6ft. 3in. diameter, and a leading 
bogie with four 3ft. wheels, with 10ft. rigid and 23ft. total 
wheel base. The boiler, worked at 1801b. pressure, has 
24 square feet of grate, and 1227 square feet total heating 
surface. The weight of the engine in running order is 
56 tons, and that of the tender with 134 tons of water and 
5-6 tons of coal, 35 tons. The boiler feed-water is entirely 
supplied by a duplex horizontal steam pump placed on the 
left-hand side of the fire-box, with 54in. steam pistons and 
3gin. plunger diameter and 3in. stroke, worked with steam 
at full boiler pressure, and delivering about 31 gallons per 
minute at a speed of 56 strokes. This passes through the 
first feed-heater, acylindrical vessel placed vertically between 
the frame plates below the feed pumps, about 3ft. long, 
containing nineteen iron pipes of Zin. diameter, forming the 
exhaust steam passages, which are cooled by the tender 
water on its way to the boiler. The condensed steam is 
discharged on to the line through a pipe at the bottom. 
From the first heater the water is forced by a 24in. pipe to 
the second and third, which are placed horizontally outside 
the cylinders, the former on the right and the latter on the 
left, so as to receive a portion of the exhaust steam on its 
way to the chimney. ‘The condensing surface, which is 
similar in each one, is furnished by forty-two tubes of jin. 
bore, 54ft. long, in a cylindrical casing. The right-hand, or 
second heater, is divided by a mid-feather wall in the water 
space, so that the feed-water passes twice through on its way 
to the third heater, which is not divided longitudinally, the 
two being connected by an arched pipe over the front of the 
cylinder covers. From the third heater the water passes to 
the fourth, an annular chamber enclosed in the smoke-box 
and containing 265 water tubes of lin. bore and 3Oin. long 
arranged in three concentric rings, whence it finally enters 
the boiler at about mid-height of the barrel at a point 
immediately behind the smoke-box. The successive incre- 
ments of heat taken up by the water in the different parts 
of the series are as follows :— 

Fah. 

Average temperature of tender water .. 1 on a ae 
From firethester., .. .. .. «.. .. 276 .. 82 
From. second heater ... 20: os se «« “OQ .. Ul 
From third heater .. .. .. .. .. 95°0 .. 203 
From fourth heater .. .: .. 9...) « 13 see 

The calculated economy of fuel under the ordinary work- 
ing conditions is about 16 per cent., or with the ordinary 
method, using injectors, the consumption would be about 17 
per cent. more. The results actually obtained in practice are 
shown in the following tables. The distance from Cairo to 
Alexandria is about 130 miles, which is covered by the 
express trains in 3 hours 5 minutes, making four stoppages, 
the longest run without stopping being about 75 miles. The 
line traversing the alluvial flat of the Nile delta is on em- 
bankments throughout, and the country being entirely with- 
out shelter from the wind that blows persistently from the 
North-west during the summer months, the fuel consump- 
tion is about 12 per cent. higher on the down journey than in 
the opposite direction. This is apparent in the alternate 
figures, in the following table, where the odd-numbered trips 
are from Cairo to Alexandria and the even ones in the opposite 
direction. 

A.— With Feed=water Heaters. 

Water 
Speed, fe 
miles. temp., 

deg. Fah. 

- o+ - 285 ae. 
14 58 ! ve > 266 
15 
6 
17 
18 
19 
20 


Steam 
admission, 
per cent. 


Trip ee ea 
, ee oad, 
No kg. tons. 


Avérage.. 
B.— Without Feed-water Heaters. 


1655 «o 20 Pee; 
i 20 os ome a) ae 
1758 -. 22% oo 6 
155) oo 2 -. 48 
1767 ee -- 48} 
1831 na wa ee 
1800 o- 221 joe 
1640 z 3 


fe ee | 


Average... 1692 2 47 

The coal consumption per ton hauled works out, from the 
above figures, at 5°75 kilos. (12°67 Ib.) for the first series, and 
7°32 kilos. (16°161b.) for the second, showing a saving of 
21:4 per cent. with the feed-water heaters or a larger con- 
sumption of 27°3 per cent. without them. Taking the cost 
of coal at Alexandria at 21s. 6d. per ton, and the cost of the 
feed-water arrangements at £250 per engine, representing 
about £37 10s. annually for interest and depreciation, the 
saving on 720 trips per annum would be 274 tons, represent- 
ing a net gain of £257, or more than sufficient to pay for the 
equipment in one year. In the engine exhibited special 
fittings have been supplied to the smoke-box heater to enable 
if to be used as a steam superheater, in which case the feed- 
water heat rs and donkey pumps will be put out of use, and 
the feed is supplied by injectors. 








CATALOGUES. 


D. G. SOMERVILLE AND Co., 72, Victoria-street, S.W.—A new 
catalogue dealing very fully with reinforced concrete and steel 
construction. 

DavipsoN AND Co., Limited, Siroce» Engineering Works, 
Belfast.—A recently issued publication, No. 1002, entitled ‘‘ Heat- 
ing and Ventilating.” 

AppLeByYs, Limited, 56, Victoria-street, Westminster, $.W.—A 
revised edition of section ‘‘ A” catalogue dealing with all kinds of 
steam and electric jib cranes. 

CromeTon AND Co., Limited, Salisbury House, London Wall, 
E,C.—Three new lists on alternating instruments, galvanometers, 





and electrical pyrometers. 





THE NON-EXPLOSIVE Gas -SxNDICATE, . Limited, Fortess-roaq 
Kentish Town, N.W.—A_ descriptive pamphlet on air-gas for 
lighting, heating, and cooking. P 

Tuomas ROBINSON AND Son, Limited, Railway Works, 8 oh 
dale.—Section IX. of this firm’s general woodworking Cataloguay 
dealing with tools for woodworking machinery. 

Dick, Kerr, AND Co., Limited, Abchurch-yard, Cannon-street. 
E.C.—A revised nee pone on continuous current motors, including 
open-type, ventilated-enclosed, and totally enclosed motors, 

THE British THomson-Houston Company, Limited, Rugby,— 
Pamphlets Nos, 201 and 202, dealing with single-phase induction 
motors and rheostatic controllers and resistances respective] y. 

JOHNSON AND PHILLIPs, Limited, Charlton, Kent. A new 
instrument’ list, ‘‘H, W.,”., describing and illustrating hot wire 
ammeters and voltmeters of both switchbcard and portable types, 

MOUNTAIN AND GisoN, ‘Limited, Elton Fold Works, bury 
Lancashire —A catalogue illustrating trucks and under carriages 
for electric tramways and railways, sweeping and watering cars, 
accessories and apparatus. 

JOHN HENDERSON AND Son, Limited, Paisley-road Toll, Glasgow, 
— A catalogue depicting and illustrating mye, machines used in 
prospecting for water, brine, oil, coal, gold, silver, copper, lead, 
and other metals, 

THE British ELecrric PLANtTCOMPANY, Limited, Alloa, Scotland, 
—A pamphlet describing standard four-pole motors and dynamos, 
fitted with compensating poles to ensure sparkless running and very 
large speed variations. 

J. W. Brooke AND Co., Limited, Lowestoft.—A new catalogue 
of marine motors, containing a number of illustrations of petrol 
motors suitable for boats, including one of 300 horse-power, 
Some particulars of the firm’s works are also given. 

THE INDIA RUBBER AND GUTTA-PERCHA AND TELEGRAPH Works 
Company, Limited, Silvertown, E.—T wo new lists, Nos. 40 and 
40a, dealing with Association electric light cables and wires and 
concentric and high-tension cables respectively. 

HopGes AND Co., 14, Devonshire-square, Bishopsgate, KC. 
List ‘‘ A,” describing and illustrating Hodges’ patent turbine 
blowers. The list includes a table -of prices, dimensions, speeds, 
air pressures, and cubic feet of air discharged, 

THe Diese, ENcinE Company, Limited, 179, Queen Victoria- 
street, E.C.—A pamphlet on the Diesel oil engine, giving some 
interesting figures relating to the thermal efficiencies of steam, oil, 
and gas engines, and other useful information concerning the 
working cost of the Diesel oil engine. 

Kramos, Limited, Locksbrook Engineering Works, Bath, A 
catalogue dealing with portable electric tool equipments, mono- 
rail electric transporters, electric brake magnets and capstan 
switches, automatic electric lift controlling equipments, the 
‘“‘ Kramos ” electric resistance unit. Automatic electrical gear for 
industrial purposes, 

Tue C.W. Hunt Company, New Brighton,. New York.—Cata- 
logue No, 072 on voal-handling machinery, including steeple 
towers, electric freight-handling cranes, coal storage plants, 
parabolic boom towers, coal-hoisting elevators, cable railways, 
steam and electric hoisting engines, Weighing hoppers, and other 
appliances for coal handling. 

R. 8S. Srokvis AND ZONEN TECHNICHE AFDEERING, Werk 
tingkundige Ingenieurs, Rotterdam.—We have received from this 
firm a very large and well-bound catalogue. It is very well 
printed, and contains 700 pages. _It deals with almost every con- 
ceivable form of machine requisite in engineering shops. It is 
well indexed, and contains nearly 1200 illustrations, 

SAMUEL DENISON AND Son, Limited, Leeds: A catalogue on the 
Blake-Denison weigher for use on conveyors.This is a new 
departure, and the recognised standard for weighing material 
handled by conveyors. It weighs automatically, and records the 
quantity of ore, coal, or other material passing over any con- 
veyor, giving a continuous record of the aggregate net weights—a 
record that can be consulted as desired, 

Bruce Peesies AND Co., Limited, Kogineers, 1, London Wall- 
buildings, E.C.— Booklet No. 701, describing in detail the contract 
which this firm executed for the North Wales Power and Traction 
Compavy. The contract is notable for two reasons, one of which is 
that it is the first hydro-electric scheme of any magnitude carried 
out in the United Kingdom, and the other that it is by far the 
largest example of high-tension overhead transmission in this 
country. 

THe MopDEL MANUFACTURING CoMPANY, 53, Addison-road North, 
Holland Park, W.--A small pamphlet sent by this firm, entitled 
‘‘ Hints to Inventors,” points out the advisability of having a 
model made of any new idea that may enter the inventor's mind. 
It also contains some illustrations of various models manufactured 
by the company. We understand that absolute secrecy is 
guaranteed to inventors from any exposure of the work while in 
progress, 

Ep. BENNISS AND Co.,, Limited, 28, Victoria-street, London, 
S.W.—A ‘‘cheap steam” catalogue, giving reports of comparative 
trials of hand-firing and the Bennis stoker and compressed air 
furnace. A drawing of a complete stoking, cval, and ash-handling 
plant supplied to the Paris-Orleans Railway is aise included. We 
understand that there are several unique features in the latter 
plant, and Messrs. Bennis and Co, will be pleased to supply a 
pamphlet giving a detailed description of the installations to engi- 
neers interested. 

THe KALK MACHINE Works, Breuer Schumacher and Co,, Limited, 
21, Lime-street, London, E.C.—A catalogue of considerable magni- 
tude, containing 513 illustrations of various machine tools, 
including projectile and gun making machinery, lathes of every 
description, drilling and milling machinery, planing, shaping and 
slotting machines, cold and hotsaws, bending, straightening, and 
flanging machines, shearing and punching machines, riveting 
machines, accumulators, pumps, and steam intensifiers, steam and 
bydraulie presses, steam, pneumatic, and drop hammers, rolling 
mills and accessories. 








IRRIGATION WORK IN THE UNITED STATES —Irrigation work 
has been an important department of engineering in the United 
States for many years, but until about ten years ago it was almost 
entirely in the way of individual enterprise, and the projects 
were based entirely on a money-making principle, while they were 
limited by financial conditions. The reclamation of vast areas in 
the arid and semi-arid regions has now been undertaken by tho 
Government on a comprehensive scale, with a view to the settle- 
ment and general prosperity of the country. The engineering 
work includes extensive surveys and hydraulic investigations, and 
the design and construction of dams, tunnels, canals, and auxiliary 
works innumerable. Much of this work is done in wild moun- 
tain districts and in the deserts. The reclamation service now 
has construction in progress on twenty-five projects, involving the 
reclamation—by_ irrigation—of 1,200,000 acres at £8,000,000. 
During the present year water will be supplied to 280,000 acres of 
desert land, There have been built two great dams, while others 
are under way; tunnels, aggregating nine miles, 1267 miles 
of main and subsidiary canals, and. the excavation of 33,000,000 
cubic yards of rock and earth, which is 25 per cent, of the estimated 
excavation for the Panama Canal. It has built 100 miles of branch 
railways, 376 miles of road in mountainous country and through 
heretofore inaccessible regions, and 670 miles of telephone lines. 
Eight new towns have already been established, and 10,000 people 
have settled on desert lands now made available for cultivation 
by a supply of water. The various works of construction and in- 
vestigation give employment to some 10,000 men, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

From our own Oorrespondent.) 
Raw Iron Advances. 

THe boom in pig iron in the Northern markets is still 
exercising a buoyant effect on the Birmingham Exchange, and the 
Nortbern progress is voted quite remarkable. Although, owing to 
the holidays, progress was not so marked this week as a week or 2 
fortnight ago, when a good deal of excitement was manifested, 
yet this—Thursday—afternoon the pig iron market was very 
buoyant, and the tone firm throughout. Buying has been large 
of late, yet there were plenty of additional transactions to-day, and 
the immediate prospects are looked upon as very good, In all the 
districts from which Midland supplies are drawn makers appear to 
be in a very strong position. They are well sold and possess no 
stocks. Hence the current advances in prices. Some brands, 
indeed, continue entirely withdrawn from the market, makers 
having none tosell, Quotations are as follows :—Pig iron: Stafford- 
shire forge qualities, common, 57s. 6d.; part-mine, 60s, to 63s,; best 
all-mine, 87s. 6d. to 923. 6d.; cold blast, 115s. Northamptonshire, 
59s. 6d. to 61s. Derbyshire, 61s. to 63s, North Staffordshire, 


62s. to 64s. 


Manufactured Iron Future. 


In spite of recent weakness, the fact remains that the pre 
vailing prices of manufactured iron provide a fairly high starting 
point for further advances, and there is not the scope’ for increases 
that there would be if the trade were emerging from a spell of 
prolonged or serious depression. Though now advancing, South 
Staffordshire seems to be still behind other districts, at any rate so 
far as merchant iron is concerned. North Staffordshire unmarked 
bar iron makers report that they, in common with the producers 
in Lancashire and other districts, are in a position to move on 
from £7 15s,—to-day’s price—to £8 f.o.b. for shipping orders if 
there were no necessity to consider this district. In view of the 
prices prevailing here, however, it is necessary to postpone action 
for a time at least. 


Higher Prices for Bar Iron, 

The high level to which pig iron prices have advanced is 
beginning to have a reflex action upon finished iron, and quota- 
tions in this department are all dearer. Common and unmarked 
bars are dearer by 23. 6d. to 5s, per ton—mostly the larger sum— 
while last week’s advance of 5s, per ton in iron and steel strip 
was closely adhered to to-day ; £7 was this afternoon almost the 
minimum for common bars, and merchant ditto were firm at 
£7 5s. to£710s, This last was a nore general and firmer quotation 
for merchant bars than has been the case for some time, Second- 
grade South Staffordshire marked bars remain at £8. as tube 
strip iron, with last week’s advance added, is now £7 15s. to 
£7 : 7s. 6d., rivet iron is £7 15s., and hoops and nail rods £8 10s. 
each. 


Galvanised Iron, White and Black. 

Nothing very new is reported in connection with sheets, 
either white or blaek, but though demand is not very vigorous, 
the galvanisers are kept well engaged, and some of them are work- 
ing overtime. Makers of black sheets are quoting 2s. 6d. per ton 
advance on doubles, and in some cases rather more. Doubles are 
now quoted about £9, with some margin either way, according to 
quality, while singles are £8 15s. to £8 17s. 6d. and trebles £9 10s. 
to £9 12s, 6d. Galvanised corrugated sheets are still £13 lds. 
f.0.b., which is the Makers’ Association minimum, but no advance 
can be obtained on this figure. Spelter is quiet but steady at 
£26 12s, 6d., hard spelter being £22, delivered consumers’ works. 


Steel. 

_ _, Steel rules firm and active on the basis of £6 5s. to 
£6 7s. 6d. for Bessemer billets, £6 7s, 6d. to £6 10s. for Siemens 
qualities, £8 to £8 5s. for mild finished bars, and the same figure 
for girder plates for engineering purposes, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, May 22nd. 
Whitsuntide Holidays. 
Since the beginning of the week Lancashire has given 
itself up to holiday making, which has seriously interfered with 
the ordinary course of business. On Tuesday, therefore, there was 
anything but a large attendance on the Iron ‘Change. 


Pig Iron, 


There has been little or no business passing in this branch. 
Arrivals of Scotch have been fairly good, but there has been great 
difficulty as to the discharging of the boats, owing to want of 
labour, most of the men being away holiday making. There has 
been little change to note in Viscolnhies or other English makes, 
but as the stocks for shipment continue to be drawn upon prices 
are fully maintained. 


Finished Iron. 


_ There was no meeting of the Lancashire Bar Makers 
Association on ‘Tuesday, as was generally expected, and quotations 
remain unchanged in the meantime. 


Steel. 


The strong position in steel is well maintained. Although 
some makers in the North are asking higher prices, and inquiry is 
very good, we cannot hear of any change in this district. 


Manufactured Copper. 


There is little movement, and prices, if anything, are in 
bayers’ favour. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 67s. to 67s. 6d.; 
Derbyshire, 68s. to 68s. 6d.; Staffordshire, 67s. 6d.; Middles- 
brough, open brands, 71s. Scotch: Gartsherrie, 793. to 79s. 6d.; 
Glengarnock, 77s. 6d. to 78s, 94.; Eglinton, 763. to 76s, 3d.; 
Dalmellington, 75s. 6d. to 75s, 9d., delivered Manchester. West 
Coast hematite, 82s.; East Coast ditto, 82s. 6d., both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 76s. 9d. to 77s. 3d.; 
Glengarnock, 75s. 3d. to 76s. 6d.; Eglinton, 73s, 9d. to 74s.; Dal- 
mellington, 73s. 3d. to 73s. 6d. Delivered Preston: Glengartiock, 
76s. 6d. to 77s. 9d. ; Gartsherrie, 78s. to 78s. 6d. ; Eglinton, 75s. 
to 75s. 3d.; pperareg 74s. 6d. to 74s. 9d. Finished iron: 
Bars, £7 14s.; hoops, £8 7s. 6d.; sheets, £8 15s. to £9. Steel: 
Bars, £8; hoops, £8 lds. to £8 17s. 6d.; boiler plates, official, 
£9 2s, 6d.; plates for tank, girder, and bridge work, £7 15s. to 
£7 17s. 6d. ; English billets, £6 10s. to £6 15s.; foreign ditto, 
£6 2s, 6d. to £6 5s.; sheets, £8 17s. 6d. Copper : Sheets, in 
quantity, £120 per ton; small lots, 14d. per lb,; tough ingot 
copper, £113 10s.; best selected, £114 per ton; seamless copper 
tubes, 133d. to lid. ; seamless brass tubes, 103d. to I]d,; con- 
denser, 11d.; brass wire, 10d.; rolled brass, 93d.; brass turning 
rods, 10d.; yellow metal, 94d. per lb. Sheet lead, £23 to £23 5s. 
perton, Tin ingots, English, £194 per ton. 


Lancashire Coal Trade. 
There is nothing new to report. There were only a few 
members present on the Coal Exchange on Tuesday, and little or 
no business passing. 


The Manchester Association of Engineers. 


' ae ie have, jomeg renders in en the assistance 
of members in the preparation of papers, &c. ore completing 
arrangements, they desire if. poeatitis to obtain papers pony 
appertaining to machine shop management, while one dealing wi 
motor cars would be very interesting tomembers. By the courtesy 
of the directors, the members will ins the extensive works of 
the Cargo Fleet Iron Company,..Middlesbrough, on the 6th of 
June, and on the 22nd of the same month a garden party will be 
held at the ‘‘ Oaklands,” Godley, the residence of the President, 
Mr. Jos, Adamson, 


BaRROwW-IN-FURNESS, May 23rd. 
Hematites. 


The demand for hematite iron is very steady, but there 
is a slight decrease in prices. Mixed Bessemer numbers are down 
ls. per ton at 82s. net, f.o.b., and warrant iron sellers are at 
80s. 14d. net cash, The requirements of users of iron are still very 
large, and in several instances efforts are being made to place 
large orders for delivery late on in the season. In most cases 
makers are very fully sold forward, and it is not likely they will 
have much iron to dispose of for some time to come unless they 
find it possible to increase their output by the lighting of 
additional furnaces. Warrant stocks have been slightly reduced 
during the week, and they now stand at 35,950 tons, while makers’ 
stocks are practically nil. Orders fur iron from the steel makers 
throughout the country are considerable, but the volume of business 
doing with local steel makers is very small, and it is not likely 
that it will be increased for some time to come, at any rate. 
Special classes of iron are in good demand, and there is every 
prospect of a continuance of the present good trade. Charcoal 
iron is in good demand, and there is a satisfactory business in 
spiegeleisen and ferro-manganese. Some large parcels of scra 
iron have recently changed hands, Iron ore is in steady demand. 
There is a very good report of the Lindal Moor mines, where it is 
stated the company has put down thirty-two bore-holes, and has 
come across fifteen discoveries of ore, down to which it is sinking 
shafts. It expects shortly to be raising 1000 tons of ore per 
day, as compared with 1000 tons a week. during the past year. 
This will make local smelters less dependent on foreign supplies 
of ore. Native ore is at 18s. per ton net at mines, and foreign 
ores of average quality is at 22s. net at West Coast ports. 


Steel. 

The demand for railway steel is quiet, and the market 
for shipbuiiding material is improving. The rail mills are on full 
time, and the plate mills are on the day shiftonly. Merchant mills 
are stopped. Prices are firm at about £6 15s, for heavy rails net 
f.o.b., and £7 12s, 6d. for heavy plates. It is expected that the 
plate mills will soon be busy on new orders, specifications for which 
are not yet out. The steel foundries are busy, and chilled iron 
castings are in full request. ° 


Shipbuilding and Engineering. 

Prince Fushimi visited the works of .Vickers, Sons and 
Maxim this week in connection with his commission to place an 
order in this country. for a 21,000-ton battleship. It is under- 
stood that the order will be placed either with Vickers’, Armstrong’s, 
or John Brown's. .The order for a Mexican transport ship is con- 
firmed. It will be built in the Vickers yard. Engineers are very 
busy in all departments. 


Shipping and Coal. 

The shipping trade is still busy at West Coast ports, and 
last week the exports of pig iron and steel showed an increase of 
5041 tons on the corresponding week of last year. The total ship- 
ments this year to date have reached 362,043 tons, being an 
increase of 57,483 tons on the corresponding period of last year. 
Coal and coke are firm in price, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

ALTHOUGH the month is so far advanced, we hear less 
about the general reduction in prices which was expected at the 
beginning of June. The advance in miners’ wages and the steady 
call for domestic fuel from the metropolitan and the Eastern 
Counties’ markets operate against any lowering of values by the 
colliery companies asa rule. There was also additional strength 
given by an improvement in the local trade prior to the holidays. 
Best Barnsley thick seam coal makes “P to lls. 6d. per ton, 
secondary qualities fetching 9s. 6d. to 10s. per ton in owners’ 
wagons at the pits. 


Railway and Gas Contracts. 

A fair number of inquiries is at present being made by 
gas companies and corporation gas departments, and a few 
arrangements have been made locally at rates showing an advance 
of 2s. 6d. to 3s. per ton on those of last year. The new contracts, 
it is expected, will generally be placed at from 10s. 6d. to lls, 6d., 
which figures represent not less than 2s. 6d. per ton advance on 
the price obtained last year. Railway contracts last year were for 
the most part placed at 9s. 6d. per ton.. The rates for new con- 
tracts, to replace those expiring at the end of next month, will, it 
is anticipated, range from 11s. 6d. to 12s. 6d. per ton. There is a 
disposition to hold off completing contract arrangements for the 
moment, but the coalowners are firm in their adherence to the 
higher figures now quoted, 


Coking Slack, Smudge and Coke. 

A heavy weight of coking slack and smudge left the pits 
late last week to tide over the holidays. Good brands make 6s. 6d. 
to7s. per ton. Ordinary engine fuel was also in brisk request for 
Lancashire, where the cotton mills usually work to a_ later period 
in Whit-week than is the rule in the Yorkshire textile localities. 
Prices are maintained at 5s. 3d. to 5s, 9d. per ton. Best smelting 
coke, of which there are but small stocks, in spite of the increasing 
output, makes from 17s, to 17s. 6d. per ton; unwashed, 14s. 6d. 
to 15s. 6d. per ton, at the ovens. Steel melting coke, 27s. to 28s. 
per ton. 


The Iron Market. 

There was no likelihood of any change in local quotations 
during the period covered by the Whitsuntide recess, and none 
have been reported. Last week’s tigures thus rule, viz. :-- Hema- 
tites, West Coast, 90s. to 92s. per ton ; East Coast, 86s. to 88s. per 
ton, bcth delivered in Sheffield and Rotherham, East Coast subject 
to 2} per cent.; Linolnshire, No, 3 foundry, 64s. 6d. per ton ; 
No. 4 foundry, 62s. 6d. per ton; No. 4 forge, 6ls, 64. per ton ; 
No. 5 forge, mottled, white, and basic, 65s. 6d. per ton. Derby- 
shire, No. 3 foundry, 63s. per ton; No. 4 forge, 60s. per ton. 
Bars, £7 15s. to £8 5s. per ton ; sheets, £9 10s. to £10 per ton. 
Makers of iron are dependent more upon continuous export to 
keep up prices than upon home consumption, for which, however, 
there is a regular, steady—though, we are informed, not an 
increasing —demand. 


The Parkgate Company. 

The directors of the Parkgate Iron and, Steel Company, 
Limited, in their annual report, state that both the new blast 
furnaces are in full operation, and the blowing engines referred to 
in the last. report have been replaced. The furnaces are workin 
satisfactorily, and with good. results. The mixer at. the steal 
furnaces is,at_ work, so that liquid, iron can.now, be taken. from. the 





blast furnaces as it is made, and liquid metal delivered therefrom 





to the melting furnaces as required. The directors add that the 
works have been fully employed 9d the past year, and the 


production of steel has exceeded that of any previous year. The 
second blast furnace at the Holmes Works has been put into 
operation, in order to meet the present requirem-snts for pig iron. 
A considerable amount of work has been done towards the 
reconstruction of the old plate mills, and when this is completed 
the bar mills will also be reconstructed. 


Sheffield Ironfounders and Corporation Contracts. 


The Sheffield branches of the Friendly Society of fron- 
founders, numbering over 1200 members, have and for- 
warded to the Sheffield Corporation a resolution protesting against 
the Corporation settling contracts for tramway track work—points 
and cr.ssings, or any ovher castings, whatever metal they may be 
made of—on the conditions drawn up by the Engineers’ Employers’ 
Federation and the Engineers’ Trade Union—allied trades—‘‘see- 
ing,” it is added in the resolution, ‘‘ that we who do this work do 
not belong to these allied trades, neither do we agree to the terms 
of the setulement.” 


Colliery Development. 

It is not quite two years since the workings at Dinnington 
Main Colliery were commenced, but already an output of nearly 
2000 tons per day from the Barnsley seam has been reached. 
Remarkable energy has been displayed in the equipment of the 
colliery, both underground and on the surface. At the pit head 
an elaborate screening and sorting plant has been erected, the 
best brights being carefully hand-picked for house purposes, and 
the nuts graded to suit the various purposes, principally gas- 
making, for which they are required. The small coal has been 
proved of high value for coking purposes, and will shortly be con- 
verted into coke at the colliery, for which purpose a modern 
coking and by-product plant has been erected. The underground 
haulage is actuated by three-phase electric current, and the whole 
of the pumping is electrically performed. As the output is 
gradually increased to 3000, and probably 4000 tons a day, 
Dinnington Main wiil take its place as one of the leading collieries 
among the most modern in South Yorkshire. 


Non-union Miners. 

The movement for compelliog non-unionist miners to join 
the union proceeds apace in South Yorkshire and adjoining coal- 
fields. The views of the surfacemen at a South Yorkshire colliery 
were taken by ballot the other day on the question whether they 
were prepared to hand in notices against non-union mea. The 
ballot resulted thus: 174 for, five against, and two spoilt papers. 


Derwent Valley Waterworks. 

The quarterly report of the clerk to the Derwent Valley 
Water Board shows that the net cost of this undertaking to 
March 14th was £1,335,482. In connection with the Howden dam, 
232,155 cubic yards of excavation have been completed, 124,160 
cubic yards of masonry carried out. in the main dam, and 8,225 
cubic yards of concrete in the heel trench. At the Derwent dam, 
262,651 cubic yards of excavation, 147,033 cubic yards of masonry, 
and 5420 cubic yards of concrete in the heel trench have been 
finished. In both instances the pumping has been considerably 
increased, Satisfactory progress 1s being made with the aqueduct 
works. ‘’he number of men employed by the Board, or contrac- 
tors, on March 13th, was 1576, and the population of Birchinlee 
village was 824. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Revival. 

In nearly every branch of the iron and allied industries 
in this district an increase in activity is reported this week, and 
what is most important is the brisker buying in the manufactured 
iron and steel trades, where for a long time most of the buyers 
have been holding back in the hope that the producers would get 
short of orders and reduce their quotations, However, there is 
now not much chance of that, and 1t must be acknowledged that 
the tendency is the other way, not only in this district but also in 
other centres of trade both at home and abroad ; indeed, in some 
markets advances of prices have actually been declared. That 
the outlook is encouraging cannot well be denied, and for the 
current year, at any rate, the producers must remain the masters 
of the situation. ‘The better trade and higher prices are not con- 
fined to the iron industry alone, for they are reported in all the 
leading industries, and this makes sellérs look forward with con- 
fidence. It cannot be questioned that our manufacturers are 
experienciog a sounder revival than has been known for many a 
year, and the proportion of speculative to legitimate business is 
much less than in most upward movements ; indeed, as far as pig 
iron is concerned, there is too much legitimate business offering, 
for neither this country nor any other is producing enough to 
satisfy the requirements of consumers, though it is calculated that 
the world’s output is now at the rate of sixty millions of tons per 
annum. 


American Demand for Cleveland Iron. 

Much of the future of this market depends upon the 
business coming forward from America and Germany, which are 
now by far the most important markets for Cleveland pig iron. 
From both countries the reports are that the scarcity of pig iron is 
severely felt, yet the output in each has been very considerably 
increased. As neither America nor Germany can produce at home 
enough to satisfy their own requirements, they are sending for 
considerable tonnages of the pig iron that is in stock in the public 
stores in Cleveland, that being the only stock in the world. The 
Cleveland makers themselves have no stock, and, indeed, like the 
Americans, are not producing enough to fulfil the orders 
that are offered to them, and are refusing contracts for early 
execution in many cases. It is reported of some of the 
American pig iron makers that they have practically closed their 
books against further orders for execution this year; Cleveland 
will continue to send large cargoes of pig iron to America 
for some months to come, and they are seeking for half a dozen 
large steamers to carry iron next month to American ports. 
Within the last few days a steamer has been chartered to convey 
4500 tons of Cleveland pig iron to Baltimore, and the rate of 
freight has been raised to 6s. 44¢c., the advance being due to 
vessels being less readily forthcoming, besides which their owners 
want more because of the delays experienced in getting the cargu 
on board. The exports of pig iron oversea from Cleveland this 
month are by far the largest on record. 


Cleveland Pig Iron. 

The market has been slow this week, owing to an easing of 
the priceof Cleveland warrants, this having been broughtabout by the 
influence of thestock markets and thedropin the values of copperand 
other leading metals. This has led the speculators in Cleveland war- 
rants in some cases to sell out in order to secure the substantial 
profits that were to be realised. The week began with Cleveland 
warrants at 6ls. 5d. cash, but by Wednesday 60s. 34d. was the 
rate. Makers are very well supplied with orders for execution 
during the next four months, having booked a good number since 
this month came in. Thus they are not keen to sell, but second- 
hands have followed warrant prices down, and whereas 62s. 3d. 
was the quotation at the beginning of the week, 61s. would be 
accepted by the middle. Makers are so full of orders that they 
have in a good number of cases had to refuse orders for anything like 
early execution. Consumers have had to pay 5s. more per ton for 





No. 1 than would be paid for No 3. No. 4 foundry is at 60s. 6d., 
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and No. 4 forge at 60s., and there is very little of these qualities 
either in makers’ hands or the public warrant stores, and the out- 
put of them has not been so small for years, notwithstanding that 
the production of pig iron in this district is much the largest ever 
known. But nearly all that is made is of No. 3 quality. 


Hematite Pig Iron. 

The East Coast hematite pig iron market is strong, and is 
not affected in the least by the unsettled character of the warrant 
market, for there is no iron of this description in the public stores 
in this district, and it is legitimate trade and not speculation that 
is regulating the prices of East Coast hematite iron. Even the 
fluctuations in the value of West Coast hematite warrants have 
little influence. There is certainly a good outlook for makers of 
hematite iron, seeing that an undoubted improvement bas sprung 
up in the steel plate and angle trades, due to a revival in the ship- 
building industry. It is rather difficult to get as much East Coast 
hematite iron as the market needs; the production is hardly 
adequate, and there is no stock upon which to draw either in 
makers’ hands or the public warrant stores. Mixed numbers have 
been kept at 82s. per ton. Rubio ore has been put up to 22s. 6d. 
—— c.i f. Tees, but it cannot yet be said that this has been 
realised. 


Cleveland Ironmasters and Sunday Work. 


A short time ago a conference of religious bodies was held 
at Middlesbrough to discuss the question of Sunday observance, 
and it was decided that a deputation should interview the iron- 
masters to get them to lessen the labour at the blast furnaces on 
Sundays. The ironmasters have informed the deputation that it 
is not possible to go further in the direction required. They 
employ only a third of the men on Sunday that are engaged 
during the week days, and those who do work on the Sunday have 
two Sundays clear out of every three. A former deputation asked 
for the entire stoppage of the furnaces on Sundays, but the impos- 
sibility of this, if the furnaces were to be run profitably, was 
clearly shown. 


Stocks and Shipments of Pig Iron. 


The withdrawals of Cleveland pig iron from the stock in 
Connal’s public stores go on at an unprecedented rate, and afford 
a striking example of how the consumption of Cleveland pig iron 
at the present time is exceeding the demand. The quantity held 
on the 22nd inst. was 353,805 tons, a decrease this month of 
47,020 tons. The stock consisted of 340,758 tons of No. 3, 
12,897 tons of No. 4 foundry, and 150 tons of iron not deliverable 
as standard. The exports of pig iron from the Cleveland district 
are very heavy, especially to oversea destinations; indeed, on 
this account they have never been anything like so large. Up to 
22nd May they reached 113,921 tons (of which 88,527 tons were to 
countries abroad), as compared with 125,392 tons last month, 
96,880 tons in May, 1906, and 50,405 tonsin May, 1905, all to 22nd. 


Manufactured Iron and Steel. 


More active buying is reported generally throughout the 
finished iron and steel trades, the consumers having sooner found 
it necessary to purchase than the manufacturers did to sell. The 
outlook certainly is more encouraging, and the tendency of prices 
is upwards, though the plate manufacturers at their meeting a 
few days ago did not see their way to put up their quotations, 
believing that if they did raise them it would detrimentally affect 
the improvement which is once more springing up in the shipbuild- 
ing industry. The production of shipbuilding material was never 
anything like so large in this district as it is at present. Com- 
plaint is made that German shipbuilders have been getting plates 
from manufacturers in this district at a lower rate than is charged 
to shipbuilders in this district. That is very possible, as the 
makers’ combination ties them down to certain prices for home 
orders, but they are allowed to sell at whatever prices they please 
to customers abroad. The dumping in the steel trade has not all 
been done by the foreigner ; the British manufacturer has done his 
share. The present quotation for steel ship plates is £7 10s.; iron 
ship plates, £7 15s.; steel ship angles, £7 23. 6d.; packing iron, 
£6 10s.; steel joists, £6 17s. 6d.; steel sheets, £8 15s.; iron bars, 
£8 ; all less 25 per cent. f.o.t. Heavy steel rails are at £6 165s., 
and cast iron chairs at £4 2s. 6d., both net f.o.b, 


Coal and Coke. 


The coal trade is in a very satisfactory condition, and is 
even more prosperous than the iron and steel industries. The 
demand is large and pressing ; indeed, it even exceeds the present 
rate of production, which is the heaviest that ever was known. 
Second hands are not underselling the colliery people, and thus 
for best steam coal 14s, 9d. to 15s. per ton f.o.b. must be paid ; for 
best gas coals, 13s. 6d.; for second qualitiesgas, 12s, 9d.; and forcok- 
ing coal, 13s. It is not expected that these will be cheaper, though 
the summer is at hand, for the export demand, especially on 
German account, promises to be as enormous as it is at present. 
Consumers all round are making haste to buy, and there is com- 
paratively little to offer for early delivery. Coke is in brisker 
demand, and the prices are going up. Foundry coke is advanced 
to 233. and 24s, per ton f.0.b., and medium coke at 21s. per ton 
delivered at the furnaces equal to Middlesbrough. © Bunker coals 
are dear, 12s, 9d per ton having to be paid. The Northumberland 
Miners’ Council, after fighting for years against the proposal, have 
at last decided to join the Miners’ Nationa] Federation, 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 


General State of Trade. 

THE position of trade, as a whole, is in a fairly encouraging 
state, so far as can be ascertained. Some departments, however, 
are rather getting worse than better. This is so as regards the 
building trades. In the larger centres of population house-build- 
ing appears to have been carried too fast and far, with the result 
that in Edinburgh, Glasgow, and elsewhere, it is found that at 
this term there is an unprecedented amount of house property 
unlet. As a consequence fresh building schemes are being 
restricted, and this will tell on a variety of cognate industries. 
The steady advance in wages and in the cost of fuel and of raw 
material generally is already beginning to tell upon a variety of 
industries, and we are threatened with labour troubles in connec- 
tion with the railways and shipping should the demands of work- 
men be disregarded. 


The Pig Iron Market. 

The Glasgow pig iron market was closed on Whit Monday 
and again on Thursday, which was a local holiday. Business in 
warrants has been irregular. After the recent further material 
rise in prices, there has in the last few days been a considerable 
amount of realising on the part of dealers, with the result that the 
raarket has been unsettled, and prices have fluctuated a good deal. 
Business has been dons in Cleveland warrants at 61s. 10d. to 
61s. 14d. ca-h, and at 62s. O4d. to 61s. 8}d. for delivery in one 
month. Scotch warrants are at 68s, 6d. nominally, and standard 
foundry pig iron is quoted 61s. per ton. 


The Demand for Hematite. 


There has not been quite so much inquiry for hematite as 
in the last week or two, and yet the current consumption is large 
and steady. Cumberland hematite warrants are quoted on Glasgow 
Exchange 80s. 14d. per ton. Scotch hematite has been in good 
demand, and the recent advance of 3s. per ton has been main- 
tained, merchants quoting 85s. for delivery at the West of 
Scotland steel works, 





Prices of the Special Brands. 

The special brands of Scotch makers’ pig iron have 
in a number of instances been further advanced 6d. to 1s. per ton. 
G.M.B., No. 1, is quoted at Glasgow, 75s. ; No. 8, 71s. ; Govan 
and Monkland, Nos. 1, 75s.: Nos, 3, 71s.; Carnbroe, No. 1, 76s. ; 
No. 3, 72s.; Clyde, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Gartsherrie 
and Calder, Nos. 1, 793.; Nos. 3, 74s.; Summerlee and Langloan, 
Nos. 1, 81s.; Nos. 3, 75s.; Coltness, No. 1, 903.; No. 3, 77s.; Glen- 
garnock, at Ardrossan, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 74s. 6d.; No. 3, 71s. 6d.; Dalmel- 
lington, at Ayr, No. 1, 76s.; No. 3, 71s.; Shotts, at Leith, No. 1, 
79s.; No. 3, 74s.; Carron, at Grangemouth, No. 1, 82s.; No. 3, 
75s. per ton. 


Output and Shipments of Pig Iron. 

There are 91 furnaces in blast in Scotland, compared 
with 90 at this time last year, and of the total 45 are making 
hematite, 40 ordinary, and 6 basic iron, The past week’s pig iron 
shipments at Scottish ports were 7387 tons, being 2465 tons more 
than in the corresponding week of last year. Since January Ist 
the aggregate shipments are 165,118 tons, which gives an increase 
of 54,267 tons over the quantity shipped in the corresponding 
period of 1906. The arrivals of Cleveland pig iron at Grangemouth 
have been larger than usual, amounting to 13,155 tons, being 3933 
tons more than in the same week of last year. 


Advance in Finished Iron. 

The makers of finished iron agreed at a meeting in Glas- 
gow this week to raise prices all round 5s. per ton. This increase 
was rendered absolutely necessary by the continued advances in 
pig iron, and it is doubtful if it will fully compensate the makers 
for their extra expenditure on the raw material. The effect of the 
advance is to make the price of crown bars £8 2s. 6d. per ton, 
subject to the usual discount of 5 per cent., and other classes of 
iron will be raised proportionately. 


The Coal Trade. 

The aggregate coal shipments at the Scottish ports in the 
past week show a decrease of 22,000 tons on those of the preceding 
week, and they were 8400 tons behind the quantity despatched in 
the corresponding week of 1906. In the Clyde district there has 
been an increase in the shipments, the chief falling off being in 
Fifeshire. Prices of shipping and other kinds of coal are without 
material change. House coal has been in more active demand for 
home use, owing to cold weather. The colliers have made a 
further demand for an increase of wages, and there are fears that 
wages and prices are being pushed up rather far, and that a 
reaction in business may be the result. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE Whitsun holidays have upset business considerably, 
and although there was a rush to get tonnage away before they 
began, yet the pressure was not so great as was anticipated. The 
miners’ holiday did not end until Wednesday, so the week will be 
a very broken one. Custom House returns indicate a satisfactory 
state, and though there are a few disturbing conditions in the air, 
the application for higher wages, and the question of small steam 
coal among them, still the prospects ahead are generally 
encouraging. 

Coal Shipments from Wales. 


The total quantity of coal despatched from the Welsh 
ports last week amounted to 479,152 tons, an increase on the 
corresponding period of last year of some 33,000 tons. Cardiff 
shipped 327,599 tons coal, 1100 tons of coke, and 9800 tons patent 
fuel, Genoa taking six cargoes of coal amounting to 30,000 tons, 
and Rio Janeiro five cargoes, or 27,500 tons. Newport, Mon., 
shipped 72,568 tons of coal, 600 coke, and 5000 ratent fuel, 
Buenos Ayres taking three cargoes of coal amounting to 13,000 
tons. Swansea shipped 46,940 tons of coal and 18,900 tons of fuel. 
Rouen, as usual, was the chief destination of the coal, which 
amounted to 8500 tons, in eight cargoes. Port Talbot figured, as 
usual, very well, shipping 31,045 tons of coal, 400 coke, and 1135 
tons patent fuel. 


Ceal Prices at Cardiff. 

On ’Change, Cardiff, mid-week, it was stated that prices 
for forward shipment were firm, and an impression prevailed that 
a rise in price is going to be seen all around. ‘‘ Deterrent matters 
may arise,” stated one versed in the coal trade and its fluctuations, 
but we are not going to see Welsh coal so low as it has been.” 
This week quotations are nominally as follows :—Steam coal: Best 
large, 18s. to 18s. 6d.; best seconds, 17s. 3d. to 17s. 94.; ordinary 
seconds, 16s, 3d. to 163. 9d.; drys, 16s. to 16s. 6d.; best washed 
nuts, 15s. to 15s. 3d.; seconds, 14s, to 14s. 3d.; best washed peas, 
13s. 6d. to 13s. 9d.; seconds, 12s. 9d. to 133.; very best small 
steam, 12s. to 123, 3d.; best ordinaries, 10s. 9d. to Ils. 3d.; 
seconds, 103. 3d. to 10s. 6d.; inferiors, 9s. 6d. to 103. Very best 
Monmouthshire black vein, 17s. 3d. to 17s. 6d.; Western Valley, 
16s, 9d. to 17s.; Eastern Valley, 15s. tol5s. 3d. House coal: best 
households, 18s. to 19s.; best ordinaries, 17s. to 17s. 6d. No. 3 
Rhondda, 19s. 6d. to 20s.; brush, 15s. 6d. to 16s.; smalls, 13s. to 
13s. 6d. No.2 Rhondda, 14s. to 14s, 3d.; through, 11s. tolls. 3d.; 
smalls, 93. 3d. to 9s. 9d. Patent fuel, 16s. 6d. to 17s. 6d. Coke: 
Furnace, 20s. to 22s,; foundry, 26s. to 27s.; special, 29s, to 31s, 


Pitwood Market. 

The quantity of pitwood imported into the South Wales 
ports last week amounted roughly to 20,000 tons, and this week, 
given milder weather, they promise to “‘ bulk large” from France 
and Spain, with fair quantities from Ireland. As far as Cardiff 
is concerned, the conditiun of trade is slightly better, and prices 
range around 19s. 6d. In respect of Newport, however, I learn 
prices are weaker, and good French fir is reported as sold at 
18s, 9d. 


Freights at Cardiff. 
Freight market is steady, and there has been a fair 
demand for tonnage. Homeward market is quiet, with rates 
unchanged. 


The Anthracite Trade. 

After the holiday break, the tendency is for a more 
vigorous state, and a good demand for this class of coal. As 
reported lately, red coal continues easier, and rubbly culm is not 
very strong, but may improve. Closing prices at Swansea are :— 
Best malting, 20s. to 21s.; seconds, 18s.; big vein, 16s. to 17s.; 
red vein, 123. 6d. to 12s, 9d.; machine-made cobbles, 193. 6d. to 
20s.; nuts, 24s, 6d. to 25s.; peas, 14s. to 15s.; rubbly culm, 7s. 6d. ; 
duff, 5s. 9d. to 6s. Other quotations, Swausea: Best steam, 18s. ; 
bunkers, 11s. 9d. to 12s. 3d.; small, 9s. to 10s. House coal: No. 3, 
193. 6d. to 20s.; small, 10s. to 12s. Patent fuel, 15s, 6d. to 15s. 9d. 


Electric Power in Collieries. 

Some years ago a plant upon an extensive scale 
was brought into operation at the Plymouth collieries, and one 
feature, haulage of coal from a distant point of the Plymouth coal- 
field, was effected, but for some cause not stated operations were 
suspended. The general opinion of authorities is that sooner or 
later the electric power will displace the expensive item of horse- 
power. Now it is currently rumoured that a large firm pro- 
poses investing £150,000 towards a thorough adoption in its 





collieries of electricity, and if this should be carried out, much 
interest will be directed towards the undertaking. 


Cammell Laird’s Welsh Colliery. 
I hear that it is the inteation to double the output at the 
Clyne Valley Colliery, Swansea Valley. Two ‘‘ Deeps” have been 
extended through the coal, and two cross-measure drifts are to be 
carried to the 4ft. seam, by which means the output from 250 
tons will be increased to 400 tons per day. At the present time 
260 men are working there. 


The Iron and Steel Trades. 

A leading feature of the trade is the demand for steg] 
sleepers, which has set in strongly. This, of course, applies to 
foreign customers, and some proportion colonial. Large contracts 
are held for these, and a guarantee is thus given for a good deal of 
regular work, Iron ore has been coming in very freely, Cardiff 
last week imported some 15,000 tons, Newport 8700, and Port 
Talbot 1560 tons. From Caen several cargoes were received, but 
the principal were from Bilbao and Santander. A little over 
1500 tons pig and some steel scrap came in, but imports of billets 
have fallen off. Manganiferous ore continues to figure. There is 
a better make going on at the large works of steel bar. A large 
make of heavy steel rails is going on at Dowlais, where good 
demand ensured the restarting of the works on Tuesday. The fear 
of a dull week was, in consequence, dispelled. Heavy rails remain 
at last quotations, firm, with higher tendency. In steel bars 
there has been an advance. Siemens are now quoted at £6 5s,, 
an advance of about 23. 6d., and Bessemer £6 3s. 6d. per ton, 
On ’Change, Swansea, quotations are: Pig iron, Bessemer mixed 
numbers, 80s.; Middlesbrough, 61s. 1d.; Scotch, 68s. 6d.; Welsh 
hematite, 86s. to 87s. Iron ore, Cardiff: Rubio, 21s, to 21s, tid,; 
Almeria, 20s. 9d. to 21s, Other quotations at Swansea this week 
are :—Copper, £101 10s.; lead, £19 17s. 6d.; silver, 30%d. per 
ounce ; spelter, £25 lis, 


The Tin-plate Trade. 

This is still buoyant, At Llanelly a new furnace has been 
completed at the South Wales Works, and Messrs. Thomas and 
Co., the energetic proprietors, have a,second io hand. It is also 
intended to add a galvanising works of the latest design. This is 
to be a four-mill plant. Last week the tin-plate shipments from 
Swansea were 61,378 boxes ; receipts from works, 91,058 boxes ; 
leaving stocks at 109,167 boxes, All steel and tin-plate works are 
now in full drive, and prospects good. Oil plates are in strong 
demand. Germany is sending steel scrap to Swansea. Latest 
official quotations are:—Ordinary plates, lds. 64d.; C.A. rooting 
sheets, £11 10s. per ton; big sheets for galvanising, £11 10s.; 
finished black plates, £11 5s, to £11 10s.; galvanised sheets, 24 g., 
£14, 


Other Industries. 

The copper trade in the Swansea Valley continues hopeful, 
and the prospect of regular employment is assured both in that 
and the spelter trade. Overtime is being done at several of the 
foundries, Full volume of business is reported in sulphuric acid 
factories in leading firms. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 15th. 

THE eventsin the steel industry during the past few days denote 
unusual! midsummer activity in finished products. Inquiries nade 
at headquarter offices this week call for large quantities of plates and 
fabricated material, much of the latter for delivery on the Pacitic 
Coast. Much work is wanted in the middle West. Foundry and 
machine-shop building is calling for special equipment. The elec- 
trical plants of Western Pennsylvania and of New York State have 
been liberal buyers of special grades of crude iron, the prices of 
which have moved up at least 1 dol. a ton. In fact, there has been 
an upward move in prices for all kinds of pig iron, and within a 
week some three or four blast furnace companies have, at least 
temporarily, withdrawn from the market. Furnace capacity is 
far oversold, and some transactions during the past week present 
a speculative appearance. People must have pig iron, especially 
of Bessemer and basic grades. All advices run the same way, viz., 
heavy demand, high or advancing prices, and new requirements. 

In marine engine construction there is only moderate activity. 
Legislation which would have imparted vitality to the industry 
failed to pass Congress, and the American flag must continue to be 
a stranger to the seas. In stationary engine lines all the greater 
plants are fully occupied. Boiler plants are also very busy. 
‘Tubes have been moving up in price under a great pressure from 
cll tube-nsing plants, particularly locomotive works, The shortage 
of motive power and rolling stock, while not so pronounced, con- 
tinues to annoy shipping intere.ts. The crisis will come when the 
crops are to be moved. The car-building plants, instead of book- 
ing orders, can only announce when they will probably be in 
position to take on more work. The great Gary enterprise is being 
hurried along, and its completion will mark an era in the steel 
industry. 

The conditions prevailing throughout the country, in the 
opinions of many conservative authorities, point to a general 
expansion of transportation facilities, to an increase in trackage, 
to more roads, and to more complete terminal facilities. The 
popular agitation against railroads comes at a bad time. 
Investers and banking institutions hesitate to launch investments 
in new railroad enterprises. Just now the entire furnace and 
mill capacity is strained to the limit, and new work is piling up 
awaiting its tura. 








THE InsTiruTION OF CiviL ENGINEERS.—The fourth Engineer- 
ing Conference will be held at the Institution on the 19th, 20th, 
and 21st June ; and the fifteenth ‘‘ James Forrest” lecture will be 
delivered by Dr. Francis Elgar, F.R.S., on ‘Tuesday, the 18th 
June, at 9 p.m., the subject being ‘*‘ Unsolved Problems in the 
Design and Propulsion of Ships.” A detailed programme of the 
meetings of the Conference, and the visits to works, is in course 
of preparation, and will be issued early in June. 


THe Farapay Socirty.—The annual general meeting will be 
held on Tuesday, May 28th, 1907, at 7.50 p.m., in the library of 
the Institution of Electrical Engineers, 92, Victoria-street, 8S. W., 
when the report of the Council and the balance sheet will be 
presented for adoption, and the officers and Council for the ensu- 
ing year elected. An ordinary meeting will be held at 8.15 p.m., 
when the following papers will be read :—‘‘ Contributions to the 
Chemistry of Gold,” by F. H. Campbell; and ‘‘ Reduction of 
Oxides, Sulphides, &c., by Means of Metallic Calcium,” by 
F. Mollwo Perkin, Ph.D. Dr. T. M. Lowry, will exhibit 
thermostatic apparatus, 

Contracts.—The Brush Electrical Engineering Company, 
Limited, has received orders from the Kidderminster Electric 
Lighting and Traction Company for a 500-kilowatt Brush steam 
engine and dynamo, and from the Belfast Corporation Tramways 
for twenty-five Brush single trucks.—Monsieur Niclausse has 
received orders for the boilers of the cruiser Waldeck-Rousseau ; 
for forty-eight boilers, to evaporate 6250 kilos. of water each per 
hour, from the Cie. Ouest-Lumitre (Station de Puteaux); for 
eight boilers, to evaporate 5000 kilos. per hour each, for the 
Franco-Swiss Société pour |’Kelairage LElectrique (Station 
d’Oullius) ; and for ten boilers, each to evaporate 5700 kilos. per 
hour, for the Central Electrique du Nord (Station de Wasquwhal). 
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NOTES FROM GERMANY, 


(From our own Correspondent.) 


Rheinland-Westphalia. 
As might be expected, the prolongation of the Steel Con- 
vention has been the signal for increasing animation in many 
and the Rhenish-Westphalian iron industry has consider- 


rades, - , 
ably improved, so far as demand is concerned, fresh orders coming 
in more freely than previously. Dealers are far less reserved, and 


ay without questioning the prices asked by the producers, fearing 
a further advance in quotations later on. Not merely on home, 
but also on foreign account inquiries have been increasing, and 
some fair contracts have been secured during the week. In 
girders and sectional iron a steady trade is being done at the 
former quotations. A lively business has been transacted in bars, 
and the mills in some instances have had to refuse the acceptance 
Quotations vary between M. 147-50 and M. 150 p.t. for 


of orders. 


bars in basic ; iron bars cost M. 170 p.t. The wire trade is actively - 


occupied. Varying accounts are given of the pipe industry. The 
negotiations concerning the prolongation of the Gas and Boiler Pipe 
Convention have been without result until now. The recently 
formed Union of German Brass Foundries in Cologne commenced 
operations by declaring a rise in quotations, which will be keenly 
felt by all consumers of brass. The firm of Krupp, in Essen, is said 
to be negotiating with landowners in Stralsund, in Pomerania, 
concerning the purchase of land for the building of a torpedo dock- 


yard, 


International Rail Convention. 

According to the Frankfurter Zeitung representatives of 
the Convention, to which German, Belgian, French, and also 
Austrian rail works already belong, have met in Paris for the pur- 
pose of discussing about the prolongation and extension of the 
Convention. 


Coal and Coke in Germany. 

The condition of the German coal industry is exactly the 
same as in previous weeks. Demand and consumption for engine 
fuel have remained exceedingly strong, but, owing to a scarcity of 
wagons and to a steadily rising consumption, the pits cannot 
supply the requirements of consumers, and these have, therefore, 
been compelled to purchase other sorts of coal, although they are 
considerably dearer. 


Iron Ore Exports from Russia to Germany. 

Owing to a want of iron ore in Germany and to a decrease 
in the exports of Swedish ore, German manufacturers have signed 
a contract for 55 million pud Dombrowo and Kriworogo ore with 
mineowners of the Donez and Dombrowo district. The deliveries 
of iron ore are to take place vid Sosnowice in May, June, and July. 


Gocd Business in Austria-Hungary. 

All branches of the iron and allied industries are well 
occupied ; the scarcity in pig iron increases, and quotations are 
very firm, with a tendency here and there to advance. A good 
trade is being done in rails ; girders are less lively than is usual at 
this time of the year, but prices could be well maintained, 
242 crowns being the official quotation p.t. at works. On the 
Austro-Hungarian coal market consumers agree to very high prices 
to secure supplies. The warm weather has caused the demand for 
house coal to decrease, but even this has not improved matters, 
and the supplies in fuel remain insufficient. Much the same is the 
case with coke. 


Lively Condition in France. 

Quotations are very firmly maintained in all departments, 
and the position all round is favourable. The Comptoir de Longwy 
has effected sales for the third quarter at the old prices, but there 
has been rather an upward tendency recently. Paris quotations 
for bars are 205f. p.t., girders 210f. p.t. Concessions are no longer 
agreed to, and the position all round may be termed strong and 
favourable. The same holds for coal and coke. 


Fair Outlook in Belgium. 

The prolongation of the German Steel Convention has 
been of considerable importance to the Belgian iron industry, and 
has had a most favourable influence on the general development 
of trade in Belgium, leading to a final joining of the nine steel 
works :—Ougrée, Marihaye, Cockerill, Providence, Sambre et 
Moselle, Angleur, Couillet, Thyle Chiteau, E. Boel, and Espérance 
Long-doz. The Belgian Steel Convention will take in hand the 
sale of rails of 14 kilos. per metre and more, of sleepers, ingots, 
semi-finished steel, girders, &c., for inland and foreign consump- 
tion. List quotations remain as follows :—For export, 168-75f. 
to 170f. for iron bars; 171-25f. to 175f. p.t. for steel bars; 
177-50f. for common iron and steel plates; and 187-50f. p.t. 
for Siemens-Martin plates. Home quotations for iron bars 
are 172-50f. pt.; 175f. to 180f. p.t. for steel bars; 195f. p.t. 
for Siemens-Martin plates ; and 185f. p.t. for common 
plates in iron or steel. An all-round upward movement 
is being felt, and prices are expected to improve shortly. A very 
strong and satisfactory activity prevails in the rail trade, and 
employment at the construction shops is as good as itcanbe. Raw 
material and semi-finished steel are firmly maintaining their former 
quotations. For home consumption 132-50f. p.t. is quoted for 
steel billets, although German firms have been offering fairly large 
lots at lower rates. An upward tendency can be noted in the 
Belgian coal industry, and increasing work is reported in the 
briquette trade. Wagons are less scarce than in previous weeks, 
and deliveries in coal, have been more regular and far more satis- 
factory than at the beginning of the present quarter. 








Royal METEOROLOGICAL Soctety.—The first of the afternoon 
meetings for the present session was held on Wednesday, the 15th 
inst., at the Society’s rooms, 70, Victoria-street, Westminster, Dr. 
H. R. Mill, President, in the chair. Dr. Mill read a paper on 
‘‘The Standard Rain Gauge, with Notes on other Forms.” When 
the late Mr. Symons founded the British Rainfall Organisation 
forty-seven years ago such obzervations as were being carried on 
were made with rain gauges of the most varied patterns set up at 
any height from the ground that suggested itself to the observer, 
and read irregularly at almost any hour of the day or night. Since 
that time there has been a steady approximation to uniformity, 
and now the greater number of rain gauges in use are of a few 
definite patterns, set, for the most part, at nearly the same height 
above the ground. Dr. Mill strongly recommends the Snowdon 
pattern rain gauge, which is 5in. in diameter, has a vertical rim to 
the funnel of 4in., and has an innercan and also a bottle. He does 
not recommend rain gauges with shallow funnels. The next 
paper was by Colonel J. E. Capper, who gave an eccount of 
a captive balloon being struck by lightning at Farnborough during 
a thucderstorm on April 11th. The lightning flash appeared to 
travel along the wire until it reached the wagon ; then a sudden 
bright light appeared and ran right up the wire into the clouds in 
which the balloon was hidden. The wire was fused, being burnt 
entirely away where it first touched the iron pulleys which guide 
the wire when running out. One side of the balloon and net was 
burnt, probably owing to the hydrogen catching fire, but the other 
side was uninjured. Professor A. Herschel then gave an account 
of a remarkable excavation made by lightning in peat earth on 
August 2nd or 3rd, 1906, ina moorland district of Northumber- 
land. Mr. J. W. Lovibond exhibited and described his apparatus 
for measuring fog densities, 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 


When an it tion is i from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specitcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the pt of the let 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant a, a Patent. 











STEAM ENGINES AND BOILERS. 


23,099. October 18th —SreaAM BorLER.—LZugéne L. J. Wera, 120, 
Rue de Fétinne, Liege, Belgium. 

This invention has for its object a steam boiler capable of pro- 
ducing industrially, that is to say, economically and without 
danger, larger evaporation per unit of heating surface, and, more 
particularly, to produce a rapid and continuous circulation of the 
water, which effectively wets and cools the entire heating surface 
and prevents adhesion to the sides of calcareous deposits. The 
two arms of the U-shaped tubes of the improved boiler are un- 
equally heated by the hot gases circulating parallel with these 
tubes, thus ensuring an effective circulation of the water in a 
determined direction. There are thirteen figures. Fig. 3 is a 
vertical section. The arrangement is specially suitable for impure 
waters ; the adhesion of calcareous deposits is prevented by the 
rapid circulation realised by the circulation of the gases as well as 
by the employment of baffles. There are two separate reservoirs 
9 and 10; 10 is placed below the level of water in 9, and commu- 
nicates with the latter by two unions 11 of section equal to the 
sum of the sections of the U-shaped tubes 2, The arms 3 of these 
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tubes are connected to the lower reservoir 10, and the arms 4 are 
connected to the upper reservoir 9. The upper reservoir 9 con- 
tains steam and about one-third of water, whilst the lower 
reservoir 10 is always full of water. This reservoir is divided into 
three compartments, the two outer ones of which serve as mud 
separators. This division of the reservoir 10 into compartments is 
obtained by means of two fixed transverse partitions and of two 
movable partitions 15 mounted on a horizonal shaft 16 capable of 
being rotated by a lever. These partitions 15 provide, in the 
upper part of the reservoir 10, openings 18 in the form of sectors, 
The shaft 16 carries, in addition to the partitions 15, two valves 
19 arranged on the longitudinal axis of the reservoir. The feed 
takes place into the reservoir 9 by means of a supply pipe 21. In 
these conditions, the water leaving the tubes 4 mixed with the 
feed-water, reaches the reservoir 9 through the connections 11, 
enters the extreme compartments, and is compelled to pass at very 
reduced speed under a baffle 25, when the valve 19 is in the 
vertical position. ‘The water thus leaves in the lower vompart- 
ments the salts precipitated by the action of the carbonate of soda 
or other product in solution in the water. The water then rises 
and passes into the middle compartment through the opening 18 
in the form of a sector arranged in the transverse partitions 
between the fixed partition and the movable partition 15. Two of 
the compartments are each provided in the bottom with a grille 
having inclined bars, placed a little above the opening of the blow- 
off tubes 24, The discharge of the mud, or the emptying of the 
reservoir 9, may be effected by simply opening the cocks of the 
blow-off tubes 24. When it is desired to empty both the reservoir 
10 and the U-shaped tubes 2, the same cocks are opened after 
having preliminarily rotated the shaft 16 to the extent of a quarter 
revolution by means of the lever.— April 24th, 1907. 


3802. February 15th, 1907.—IMPROVEMENTS IN STEAM GENER- 
ators, Franz Hecht, Brunowstrasse 51, Tegel, Germany. 

This invention relates to a steam generator consisting of a 
vertical tubular boiler connected directly with a honzontal 
boiler. In the case of such steam generators hitherto known 
the tubular boiler is not completely filled with water, so that 
the space above the water level serves as a space for the collection 
of steam. Such an arrangement suffers from the defect that very 
hot furnace gases cannot be led through the heating tubes as the 
parts of the tube walls in contact with the steara would become 
red-hot. There are two figures, Fig. 1 shows thissteam generator 
in longitudinal section. The vertical tubular boiler « has the 
— openings of its tubes ) 10 cm. below thie line ¢ d, which 
indicates the lowest water level in the longitudinal boiler, and the 
wall of the laterally-supported horizontal boiler e is connected only 
at that part fg which lies below the lowest water level, with the 
wall of the tubular boiler. Above the tubular boiler a steam dome 
h is arranged, which is connected on the one hand with the cover 
i of the tubular boiler and on the other hand with the upper wall 
g & of the horizontal boiler, whereby both boilers are united to 
form a single body. The tubes of the tubular boilers are conse- 
quently entirely surrounded by water, so that the furnace gases 
can pass through them at any temperature, however high, without 
the danger of their becoming overheated. A powerful circulation 
of the water is set up, and deposits are made at a part where such 
deposition will not damage the boiler. A U-shaped circulation 
wall / is fitted vertically inside the tubular boiler a, the wall 





enclosing with its side portions a space m at the end of the hori- 
zontal boiler ¢, which space is connected above and below with an 
outer crescent-shaped space. This space alone is traversed by the 
tubes }, The furnace gases given off from the grate o first pass 
along the horizontal boiler ¢, are then led downwards round 
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the one half of the tubular boiler shell a, then rise up, passing 
along the other half of the shell, then pass into the upper ends of 
the tubes } and pass out of the latter and sc out of the boiler at 
the lower ends of these tubes, The course followed by the furnace 
gases is indicated by arrows.—A pri/ 24th, 1907. 


INTERNAL COMBUSTION ENGINES. 


27,402. Dacember Ist, 1906.—AN ImMpROVED INTERNAL COMBUS- 

TION ENGINE, Hulbert F. H. G. Miot, 67, Rue St. Jacques, 
Paris, France.—Date under International Convention, Lecem- 
ber 2nd, 1905. 

This invention relates to an improved twin-cylinder internal 
combustion motor working with a four-stroke cycle. There are 
nine figures. Fig. 1 is a longitudinal section of the motor. The 
motor is divided in the plane A-B into two structurally indepen- 
dent parts. Above this plane are the two cylinders, cast together 
and provided with a water-jacket common to both. Below this 

lane is the crank chamber. The exhaust valves are situated 

tween the twin cylinders and within the water-jacket y integral 
with the latter. Both these valves discharge into the exhaust 
outlet N which traverses the water-jacket, terminating at the 
sides of the latter between the cylinders. On the cams Cm rests 
freely a steel plate against which bear the rods P of the exhaust 
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valves. The cams by their rotation impart to this plate an oscil- 
lating movement for the purpose of alternately lifting the valves 
at the proper periods of the cycle. The ends of the plate are 
placed in two recesses formed in the box Z, which encloses the 
mechanism. The cycle being a four-stroke cycle, the cams 
perform a number of revolutions equal to half the number 
of revolutions made by the cranks, and the wheels d fixed 
to the cam shafts mesh with the wheel of half their diameter, 
the wheel being driven by the main shaft and the wheels a and b, 
which are of eyual diameter. The supply valves are automatic, 
and located above the exhaust valves. Each cylinder may be pro- 
vided with an additional valve S* for the admission of pure air, 
which is useful when working with fuel which requires to be vola- 
tilised at a high temperature. The oil delivered by the tubes is 
in part received by these grooves, whence it flows to the cranks. 
The excess of oil delivered at the right and left of the groove drops 
en to the bearings, which are provided with cups to receive the oil. 
From these cups the oil flows to the brasses. The box Z contain- 
ing the cranks and other moving parts is closed at the top by the 
cylinders and at the bottom by the oil tank. At two sides the 
box is provided with windows M M—four in all—facing the con- 
necting-rods, and at the other two sides are placed the adjustable 
bearings for the main shaft.—Apri/ 24th, 1907. 


RAILWAYS AND] TRAMWAYS. 


26,364. November 21st, 1906.—IMPROVEMENTS IN AND RELATING 
TO CHAIRS FOR DOUBLE-HEADED RalLs, Conrad Bauer, 91, 
Lindenallee, Essen-Ruhr, Germany. 

This invention relates to chairs for double-headed rails, the con- 
struction of which is improved in such a manner that the unused 
head of the rail which is suspended in the chair in the known 
manner is protected against being damaged. A track having 
chairs according to this invention is very elastic, and the rails are 
well secured in position. The trains run very softly vpon the 
track with the improved chairs, There are three figures. Fig. 1 
is a vertical section. The arrangement consists of a longitudinal 





538 


THE ENGINEER 


May 24, 1907 





————— 





chair a, which is bent at right angles to the track in such a manner 
that in the middle a trough-like indentation is formed which 
serves for the reception of the unused head c of the rail d.” The 
longitudinal chair a, which is made of iron, is fixed in any suitable 
manner upon the wooden cross sleepers ¢. In the horiz ntal top 
part fof the longitudinal chair « apertures g are provided at the 
right and left of the trough-like indentation 4. These aper- 
tures serve for the reception of the flanged ends h of the L-shaped 


N? 26,364. 


fish-plates i 7, the vertical shanks of which are connected by bolts 
&. The upper ends of these vertical shanks of the fish-plates 7 7 
support the head / of the rail d, which is thus suspended upon the 
fish-plates. The inner edges of the horizontal shanks m of the 
tish-plates bear upon the unused head ¢ of the rail, whereby the 
rail is prevented from tilting. The chairs a are arranged at the 
joints of the rails, and they are fixed upon two adjacent sleepers e, 
thus forming a bridge from one sleeper to the other.— April 24th, 


MINING. 


9693. April 24th, 1906. — IMPROVEMENTS IN COAL-CUTTING 
Macuines, Jngersol/-Rand Company, 11, Broadway, Manhattan, 
New York, U.S.A. 

The object of this invention is to provide an automatic governor 
for coal-ecutting machines, which are operated by reciprocating or 
pulsating columns of air, whereby the strokes of the piston when 
the cutter is not striking coal may be reduced. There are six 
figures. Fig. 2 is a longitudinal central section through the 
machine, the piston being shown at the limit of its forward 
movement when the cutter is striking coal. The cylinder of the 
coal-cutting machine is denoted by 1, which cylinder is surmounted 
by a valve chest 2. This valve chest 2 is divided into front and 
rear chambers 3 and 4, by a manually-operated valve 5 having a 
through port 6, whereby the two chambers may be brought into 
communication with each other for throwing the machine out of 
operation. Flexible air tubes 7 and 8 lead from the front and rear 
chambers 3 and 4 of the valve chest 2 to the front and rear ends of 
the cylinder of the air presser, the coal-cutting machine is mounted 
on traction wheels 14, and is provided with the usual handle for 
guiding it into position for use. The cutter piston is 16 and its rod 
17. When the cutter is striking coal, the piston 16 reaches a point 
at the limit of its forward movement ; when the cutter doesnot strike 
coal, the piston 16 will continue its forward movement, thus over- 
ranning the mouths of the ports 18 in the cylinder chamber. The 
further forward movement of this piston 16 will force the air in 
front of the same through the port 32 and past the governor valve 





into the chamber in front of the plunger 24. This will force the 
governor piston rearwardly against the tension of its spring 29. 
and cause the plunger to close the mou*hs of the divided ports 18 
in the front chamber 3 of the valve chest, thus cutting off the 
divided main front ports 18. When the column of air passes from 
the presser through the pipe 7 iuto the chamber 3 for causing the 
return stroke of the piston, air will pass down through the 
auxiliary port 19 and the valve 20 into the cylinder chamber in 
front of the piston 16, The air which passes in this manner will 
be only sufficient to move the piston rearwardly a part stroke. 
If the cutter on the next forward stroke of the work piston strike 
coal, the air will slowly leak past the governor check valve, and 
thus permit the spring to slowly force the governor plunger for- 
wardly, and thus open the divided main ports 18, and thereby 
feed the full capacity of air to the front of the piston 16 to cause 
it to resnme its full working stroke. If, however, the cutter on 
this forward stroke fails to strike coa!, the conditions will remain 
the same as before, the overrunning of the piston 16 of the 
divided rain ports 18 serving to keep sufficient pressure in the 
port 32 and the front of the plunger chamber to keep the plunger 
at the limit of its rearward movement against the tension of its 
spring 29 in the recess 28.— Apri/ 24th, 1907. 


MACHINE TOOLS. 


29,636. December 29th, 1906.—IMPROVEMENTS IN OR RELATING 
TO AUTOMATIC TURRET LATHES, Alfred Herbert, Fernbank, 
Kenilworth, and Perey V. Vernon, Penvorn, Manor-road, 
Coventry. 

This invention relates to automatic turret lathes having tool- 
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carrying. cross slides, and has for its objects to provide means 
whereby work of larger dimensions can be handled ona given lathe 
than is usual, and also to increase the adjustability of the cross 
slides themselves. There are three figures. Fig. 1 is a cross 
section through part of an automatic lathe showing the two cross 
slides in position. The saddles A are mounted, free to slide, on 
the lathe bed B. The saddles carry the slides C free to move towards 
or away from the lathe axis E. This movement is brought about 
by a rack F on each slide, engaging the pinion G attached to a 
shaft H. By the’oscillation or rotation of the shaft H it will be 
seen that the slide C is moved towards or away from the lathe axis, 
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but in a plane jlower than that axis. The 
dent of one another, and are operated independently. may 
therefore be set in different positions along the lathe bed B, and 
held in these positions by bolts J or the equivalent. By dispens- 
ing with the connection hetween the slides, and by suitably 
shaping the saddle and slide, the radius of clearance ean be in- 
creased to that shown at Y.— April 24th, 1907. i_ 


MISCELLANEOUS. 


15,627. July 10th, 1906.—IMpRovED ExcentrIc Gear FOR IM- 
PARTING RECIPROCATING MOTION WITH SHIFTABLE STROKE 
Limits, Gebriider Sulzer, Wintherthur and Ludiigshafen on 
Rhine, Germany. — Date under International Convention, 
January 12th 1906 

With reciprocating parts of machinery it is often requisite to 
shift the limits of the stroke in one direction or the other, while 
maintaining the extent of the stroke, without stopping the 
machinery. This requirement occurs, for example, in the case of 
pumps, the inlet or discharge devices of which are constituted by 
slots. This invention consists in a construction of excentric gear, 
the limits of the stroke of which can be varied by means of a worm 
and worm wheel, which remain fixed in space while the excentric 

is at work. The shaft a is keyed to the ordinary excentric 6. 

Surrounding the excentric is an excentric ring ¢, on which is 
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mounted the excentric strap d of the reciprocating part of the 
machine, such as the connecting-rod e. This ring c carries a stud 7 
situated in the fork of a ring / rotatably mounted on the shaft « 
and fixed to a worm wheel m, with which gears a worm o mounted 
in the framing of the machine and rotatable by means of the hand 
wheel x. By the rotation of the latter the fork / is consequently 
turned upon the shaft a, and, in carrying the stud with it, effects 
the shifting round of the intermediate excentric ring ¢, and thus 
the desired variation of the limits of the stroke of the connecting- 
rod «. When the ring has been sufficiently shifted it remains held 
by the locking action of the worm and worm-wheel gear. During 
working it will be subject to small oscillations because of its engage- 
ment with the stud i in the fork 4, but these oscillations only 
affect the extent of the stroke to so small an amount as not to 
interfere with the practical working ; x indicates the total avail- 
able shift of the stroke.— A pri/ 24th, 1907. 


4609. February 25th, 1907.—ELectroMaGNeTic Compass, Louis 
D. J. A. Dunoyer, 7, Rue de UOrangerie, Versailles (Seine et 
Ovse), France.—Date under Laternational Convention, 5th March, 
1906. 

This invention consists of an electromagnetic compass or appa- 
ratus for determining true angular divergence from the magnetic 
meridian, more particnlarly for use at sea, The apparatus forming 
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the subject of the invention is based on the generation of induced 
eurrents by the earth in a circuit rotating in the terrestrial mag- 
netic field. ‘These induced currents are sent into a galvanometer, 
which measures or indicates the intensity by its deflection. The 
amount of this defléction determines the angle included at any 
given inoment between the longitudinal axis of the ship'and the 
horizontal ‘component of the earth’s magnetic field. The apparatus 
will be particularly valuable for avoidiug the disturbing influence 
which is exerted upon the needle cotnpass by the masses 
of iron or steel which surround the deck-houses or central 
stations on warships, and by the heavy vibration in tor- 

edo boats and motor boats. There are four figures. 

ig. 1 is an elevation. The ‘apparatus comprises a circular 





frame A of insulating material, or it may be of metal having 
slots suitably made in it so as to prevent the generation of Foy. 
cault currents. Upon this frame is wound insulated copper wire 
. ‘The frame is m unted on a vertical spindle C situated in the 
plane of the frame and passing through its contre, this spindle 
being rotated by any desired means. The spindle is attached 
rigidly to the ship or is suspended by means of a universal joint 
according to the degree of accuracy desired in the readings. At 
right angles to the spindle and rigidly fixed to it is a horizontal] 
disc of insulating material. The periphery of this disc is faced 
with a metal band E cut in two places a with very fine cuts 
situated at the ends of the diameter perpendicular to the plane of 
the frame. Each of the two conducting semi-peripheries this 
formed is connected to one end of the wire wound on the franjo, 
On this conducting periphery rub pairs of brushes FF, the brushe: 
of each pair being fixed at the respective ends of one and the 
same diameter. The brushes of one pair are situated at the ends of a 
diameter at right angles to the longitudinal axis of the ship, and the 
brushes of another pair are fixed at the end of adiameter extending 
parallel to this axis, These two pairs of brushes are indispensable, 
lf greater accuracy is desired, and according to the sensitiveness 
of the galvanometer employed, other pairs of brushes may be 
utilised situated at the ends of intermediate diameters, There 
are always two pairs situated at the ends of two diameters located 
at right angles to each other. Each of these pairs of brushes js 
connected by means of two insulated wires to two terminals of a 
multipolar switch, which will allow of disestablishing connection 
separately between each pair of brushes and the two terminals of 
a movable frame astatic galvanometer. It is this galvanometer 
which is to be observed either by means of a needle attached to 
its spindle or, preferably, by the projection of the image of an 
incandescent filament or of any suitable fixed source of light on to 
a stationary divided scale through the medium of a mirror attached 
to the spindle of the galvanometer. The amount of the galvano- 
metric deflection will indicate the divergence of the ship's longi- 
tudinal axis from the magnetic meridian. — A pri/ 24th, 1907. 
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From the Onited States Patent-ofice Oficial Gazct'e. 


847,010. foerting, Pegli, Italy.—Filed Jun: 
9th, 1906. 

The first of eleven claims sufficiently describes this invention. 

In a water-jet condenser, the combination of a perforated tube, 


Jet CONDENSER, EZ. 
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means for supplying steam to the perforations thereof. and a water 

nozzle adapted ‘to emit a number of convergent water-jets past the 

openings of said perforations. 

847,401. Vatvr, @. C. Davis, Chicago, I1/., assignor to G, M. 
Davis Regulator Company, Chicago, Il1., a Corporation of 
Tinos. — Filed July 2nd, 1906. 

This is a modification of the piston drop valve. There is only 
one claim for the combination of a valve-casing having two orifices 
in line with each other with two valves arranged on one stem, the 


SS 
N 
Att LEMME 


diameter of the valves being smaller than the diameters of their 
respective orifices, said valve and casing composed of hard metals 
having the same coefficients of expansion, and soft metal bushings 
or linings for the orifices of said casing of such thickness as to 
leave the orifices of substantially the same diameters as their 
respective valves, 








Accorptne to the Railway News the railway adminis- 
trations in Germany has obtained a tract of land a short distance 
from Berlin, and has built an experimental railway for the 
purpose of making various tests. The tracks of the railroad form 
an oval, with a straight double track 820ft. long, the total length 
of the line being 5761ft. Electric motor cars are used. Experi- 
ments are made with different materials for bedding, with various 
kinds of rails, sleepers made of oak, pine, and beech wood and of 
iron—in fact, everything which is used in track construction. Tests 
are also to be carried on with various systems of automatic block 
signals ; switch-locking devices, electric, s'eam, and benzine motor 
cars for railways; or, in other words, the plant is intended to be a 
station for testing everything which would tend to increase the 
working efficiency of the German railway system, 
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HOW TO JUDGE BOILER WATERS FROM 
ANALYSES. 
By Joun G. A. Ruopin, F.C. 

Durine a period of nearly ten years I examined and 
reported on boiler water almost daily, and I found that 
the variations in composition, the behaviour under treat- 
ment, the properties of the treated and untreated water, 
&e. ke., Showed such wide margins that a short synopsis 
of the subject from an engineer's point of view ought to 
be welcome to the engineering profession as a whole. 
Without wishing to be uncomplimentary, I might say 
that a detailed and definite knowledge of chemistry is a 
rare accomplishment in an engineer. The literature on 
this subject in the chemical Press is hence more or less 
useless to engineers in general. In the following I shall 
therefore treat the various problems without the intro- 
duction of formule which can be found in any technical 
text-book you may choose to consult. 

All ratural waters contain various substances in solu- 
tion, and the nature and quantity of these substances 
form the basis for a correct judgment as to the 
suitability of any particular water for steam-raising 
purposes, with or without a previous chemical treat- 
ment. This can be determined by accurate chemical 
analysis only, and the quasi-scientific determinations of 
“hardness, “ permanent,” and very “temporary,” are of very 
little use. In some cases hardness determinations are, as 
we shall see, both misleading and harmful. It is, therefore, 
of the utmost importance to have a scheme of analysis 
which is universally applicable, and which involves all 
necessary determinations, but which excludes unneces- 
sary work, which adds to expenditure. The ingredients 
which the engineer must know are those which affect :— 

(1) Seale formation. 

(2) Pitting of the boiler plates. 
(3) Corrosion of boiler fittings. 
(4) Priming of the boiler. 

(1) is caused by lime and magnesia salte. 

(2) is eaused by certain magnesia and alkali salts. 

(3) is caused by free alkalies as a rule. 

(4) is caused by soluble alkali salts, especially sodium 
sulphate. 

Bearing in mind that the direct determination of the 
alkalies is both laborious and costly, and that an approxi- 
mate idea of their quantity can be formed from the 
quantities of acid radicles, and the other bases, such 
alkali determinations are unnecessary. Lime, magnesia, 
sulphuric acid, and chlorine must, however, be estimated 
most carefully. The other acid radicle, carbonic acid, 
is determined by estimating the “ alkalinity ” of the water. 
As nitrates sometimes cause pitting, it is advisable to 
make a qualitative test for these, and to make a quanti- 
tative determination in case the reaction is abnormally 
strong. Oxides of iron and alumina are of subordinate 
importance in most waters, but as their determination is 
necessary in the course of analysis, their total quantity 
might just as well be given. The total dissolved solids, 
dried at a specified temperature, with a note as to whether 
they increase in weight rapidly on the balance or not, 
form another important facter. Bearing the above in 
mind, I ean now proceed to give a specification of the 
analysis required, At first, I might say something about 
the way of expressing the results. Grains per gallon 
involve a division by seven to the engineer, who has to 
add lb. of chemicals per 1000 gallons. Parts in 10,000 
or parts in 100,000 are more convenient, as thev cor- 
respond to Ib, per 1000 or Ib. per 10,000 gallons. I have 
always used the latter, and I think that this method, 
being equally applicable to the English and the metric 
systems, is more advisable than the older one. With 
regard to the samples, the best containing vessels, which 
can be easily obtained are glass-stoppered Winchester 
quarts. These haye to be cleaned carefully, and finally 
rinsed repeatedly with the water under consideration 
before being filled. Tie up the stoppers with clean parch- 
ment paper, but avoid dirty rags. and plaster of Paris in 
particular. The sample should be forwarded to an 
analyst, with the request that he determine :— 

Total dissolved solids dried at 110 deg. Cent. 
(say, whether hygroscopic or not) y ? parts of 100,000 
Dota tae O6 CR err ea ea a 28 a 3 

» Magnesiaas MgO .,. ... ? 

»» iron and alumina as oxides a, n n 
»» - Sulphuric acid as SO, - ... ...— «1 , ” is 
? 


” ” 


», ehlorine as Cl oe 
»5 alkalinity as CaCO, ... 
The reaction for nitrates is... 


” ” 


I shall now proceed to show how such analyses are 
used for practical purposes by taking actual examples 
from analysis records of my own. As a first example I 
shall take a fairly innocuous water, which offers some 
points of interest. 

Case No. I.—Water from Wellington, marked FB, 
contained :— 

Total solids, say 110 deg. Cent. (solids 
DRRPOMROING) nc lek. ote +e parts in 100,000 


»» lime (CaO)... ys oe ’ 
oo » Wegnegin (MgO) ks... fac. wee, os ORB. 5 ” 
», sulphuric acid (SOs) ... ... 4. ... 086 ” ” 
., chlorine (C1) eerie te eae ee pe 

» alkalinity, calculated as Ca‘ O, 7 60 ve ys 


_The amount of solid matter is not very high; being 
divided by ten, it works out as 1°4]b. in 1000 gallons. 
As the lime and magnesia are less than }1b. per 1000 
gallons, the scale-forming matter is not a very serious 
thing. The hygroscopic nature of the solids shows the 
presence of a deliquescent salt, probably magnesium 
chloride or calcium chloride. As magnesium chloride, 
even in small quantities, causes pitting, how c*n we 
ascertain from the figures giyen whether it actually 
occurs ? 

This is done by comparing the alkalinity with the lime 
and magnesia. Calculate the CaCO, equivalents of the 


lime and magnesia as given, and compare their sum with 


7°60, the total alkalinity. This can be easily done on the 
slide rule after the following scheme :— 





CaO found = 3-86; its CaCO, equivalent = 3-86 x y 

= 3-86.x 1-79 = 6-91 iets 3 6-91 
MgO found = 0-96; its CaCo, equivalent = 0-96 x — 

= 0-96 x 2°48 = 2-38 oat gat ae 
Sum of CaCO, equivalents for MgO and CaO 9-29 
Total alkalinity:as CaCO, 04.0... ose ee oe 7-60 
Excess of lime and magnesia in other form than carbonates 

«alll tse . 1-69 


As the lime itself forms less CaCO, than the alkalinity, 
we are perfectly justified in supposing the deliquescent 
salt to be magnesium chloride, and that the water ought 
to be treated to avoid pitting. 

As the treatment is the same as that against scale for- 
mation, I shall calculate the quantities of chemicals 
according to the same rule in all cases. The most 
economical treatment is by means of lime and carbonate 
of soda, which are boiled together with a little water 
before being added to the bulk of the water. An inter- 
mittent process like the Archbutt-Deely is more certain 
in its results than the continuous process, and for 
such processes the above chemicals are the best. Caustic 
soda is necessary for precipitating magnesia in most con- 
tinuous processes, and this involves both expense and 
uncertainty ; hence I should always prefer treating large 
bulks of water in each operation. Mr. Archbutt and 
myself agreed years ago to calculate the chemicals in the 
following manner :— 

Commercial lime may be supposed to contain 90 per 
cent. lime. 

B and M, so-called, 58 per cent. alkali may be supposed 
to be pure carbonate of soda. 

(a) Quantity of lime necessary :— 

CaO equivalent of the alkalinity 

+ ss 93 » magnesia 

+ 4°2 parts in 100,000 to saturate the free car- 
bonic acid. 

(b) Quantity of sodium carbonate necessary :— 

Na, CO, equivalent of the lime 
» ” » magnesia 
el ” ” ” alkalinity. 

An extra addition of } lb. to 41b. per 1000 gallons, 
according to the sum of lime and magnesia, is sometimes 
advisable, 

If we now return to our example, the calculation is as 
follows :— 


(a) Lie. 
CaO equivalent of 7-6 CaCO, = 7.6 5 = 7:6 x 0-56 = 4-26 
E ts 0-95 MgO = 0-96 = 0-96 « 1-39 = 1-38 
Add for CO, 4-20 
Total 9°79 


Divide by 0-9 forimpurities ... ... 2. 1. 2. 1... 10- 
Total commercial lime is thus 10-9 Ib. per 10,000 gallons, or— 
1-09 lb. per 1000 gallons, 


(b) CARBONATE OF Sopa. 


Na, CO, equivalent of 3-86 CaO = 3°86 - =3-86 x 1-89=7-29 
vd 

ep », 0-96 MgO = 0-96 , 106 = 0-96 x 2-61=2-51 
40-3 

9-80 

— Na, CO, equivalent of 7-60 CaCO. = 7-6 on 7-6 
]Uu 
x 1-06 =8-06 
Total 1-74 


Carbonate of soda required is thus 1-74 lb. per 10,000 gallons, 
or— 0-17 Ib. per 1000 gallons. 


These small amounts of chemicals will prevent both 
scaling and pitting by the above water. I shall now take 
the case of a water of apparently similar composition, but 
which would be harmless per se. 

The analysis showed the following results :— 

Case No. IIl.—Water marked Michigan C.W. 
tained :— 

Total solids dried at 


ft con- 


110 deg. Cent. ... 24-89 parts in 100,000 


oy; HemelCea@).... ... i 1-52 ee Pe 
oo, manmmesin (MeO)... 64. ss ccc ce OE 4 9 
», Ssulpburie acid (SO,) ... ... ... ... 3-80 fe ‘a 
” chlorine (Cl)... er ee ee 1-53 ” ” 
» alkalinityasCaCO, ... ... . 11-50 ea 


The solids were not hygroscopic, and the water had an 
alkaline reaction. 

As the quantities of chlorine and magnesia are very 
much the same as in the previous case, we shall have to 
show why magnesium chloride does not occur. Just as 
before, we have only to compare the CaCO, equivalent of 
the lime and magnesia with the total alkalinity. 

CaO found, 1-52; its CaCO, eqnivalent, 1-52 x 1-79 = 2-73 

MgO found, 0-98; its CaCO, equivalent, 0-98 x 2.48 = 2-43 





Total .. 5-15 
Total alkalinity as CaCO, .. ja 11-50 
Thus excess of alkalinity over the sum of the 2 

CaCO, equivalents of CaO and MgO ... ... ... 6-35 


This water does hence contain an excess of alkali 
amounting to over 41b. of sodium carbonate per 1000 
gallons, and the lime and magnesia are kept in solution 
by an excess of carbonic acid. As a matter of fact, it was 
a softened water with an undue excess of alkali added. 
This would involve a danger of corrosion of the boiler 
fittings, if the percentage of lime and magnesia did not 
show that it must have occurred partly as bicarbonate. 
Such waters are not uncommon in nature, and treatment 
with lime must be very carefully done to avoid getting 
caustie in the boilers. I have chosen this example to 
show the effect of “softening” by comparison with the 


Case No. III.—Water marked Michigan 
treated. 
Total solids, dried at 110 deg. Cent. - 


C.W., un- 


34-60 parts: in 100,000 


ss. Be GeO) on. ce 10-10 a 
+, magnesia (MgO) Jas 3-08 ee As 
», sulphuric acid (SO,) ... 3-60 re : 
. chlorine (Cl)... ... te % 
», alkalinity as CaCO, ... 19-90 ” 49 


The solids were hygroscopic, and difficult to weigh. 

In this water the scale-forming matter is considerable ; 
chlorine occurs with the magnesia, and magrresium 
chloride is likely to occur. If we compare the. CaCO, 
equivalents of the CaO and MgO with the alkalinity, we 
find the former in excess of the latter, hence magnesium 
chloride must be there. For this reason there is a 
danger of both scaling and pitting. As the alkalinity is 
all scale-forming matter, we can see at once that we must 
expect at least 2lb. of scale from 1000 gallons, The 
sulphates occur, as in the previous cases, in moderate 
quantities. The amount of chemicals necessary for 
treatment can be calculated exactly as in Case I. from 
the above figures as follows :— 


(a) Lime. 


CaO equivalent of 19-9 CaCO, = 19-9 x 0-56... = 11-14 


‘a - », 3:03 MgO = 3-08 x 1-39... = 4-28 

Mie Si Olt se a rns Pa sa ks ee 

19-62 

Divide by 0-9 for impurities ... ... ... ... ... 21-80 
This means 21-8lb. lime per 10,000 gallons, or 

2-18 1b. per 1000 gallons. 
(4) CARBONATE OF Sopa. 

Na, CO, equivalent of 10-1 CaO = 10-1x1-89 = 19-09 

” ” », 3°08 MgO = 3°08x2-61 = 8-04 

27-13 

- Nay CO, equivalent of 19-9 CaCO, = 19-9x 1-06 = 21-09 

6-04 


| ae 
This means 6-04 lb. per 10,000 gallons or 0-60 Ib. 
per 1000 gallons. 

The previous analysis shows that the users had added 
nearly double the necessary amount of carbonate of soda, 
but they had after all succeeded in producing an innocuous 
water with about one-seventh of the scale-forming matter, 
contained in the original water. I have repeated the two 
kinds of calculation so far twice for the benefit of non- 
chemists to show the recurrence of the constants, but in 
the following I shall take the methods as known. The 
next case will refer to a scaling water, which is likely to 
cause priming and corrosion. of brass fittings, if treated 
by the ordinary “ softening "’ .process. 

The analysis of this water was as follows :— 


Case No. IV.—Water marked “ Woodside.” It con- 
tained :— s 
Total solids, dry, 110 deg. Cent. 72-34 parts in 100,000. 

ee ie 7-36 =, a 

»» Magnesia(MgO)... ... 3-48 se 

»y Sulphuric acid (SO,) ... 12:79 45 " 

., Chlorine (Cl). pee 2 ie Pes 
Alkalinity as CaCO, ... 2... ... 40-50 ,, a 


It will be seen at once that the CaCO, equivalent of 
the lime and magnesia is considerably less than the total 
alkalinity, and- that the water must contain a. large 
amount of alkaline carbonates. Hence only lime is 
necessary for the treatment, and it will be found to 
amount to 3$1b. per 1000 gallons. Butcare is necessary. 
The large excess of alkalinity corresponds to nearly 2 |b. 
of carbonate of soda per 1000 gallons, and should this 
be made caustic by an excess of lime, then a serious 
trouble begins. Caustic accumulates, the zine is eaten 
out of the brass fittings at an alarming rate, and all joints 
start leaking, &c. The water has. another serious fault. 
It contains a large amount of an alkaline sulphate, as the 
sulphuric acid cannot be combined with lime or magnesia. 
Now, alkaline sulphates are very apt to cause priming. 
Tn this respect - are much less dangerous. What 
the actual reason may be is not so easily determined. 
The probable reason is the following. Common salt 
crystallises without water, and the separation from the 
steam is fairly easy. Sulphate of soda retains water 
when it crystallises, and it shows a varving “affinity ” 
for water at fairly high temperatures. It is, therefore, 
more likely to adhere to the globules of steam and to be 
carried away than the chlorides. The fact remains that 
waters containing alkaline sulphates prime much sooner 
than waters containing similar quantities of common 
salt. This latter does, however, cause priming to some 
extent. In both cases there is no other remedy than the 
occasional emptying and refilling of the boiler. The 
periods between these operations can be Jengthened by 
“ blowing off” at the top as often as practicable. 

We have so far seen how to find and remedy the faults 
of boiler waters according toa certain class of analysis. 
It is useful, however, to the engineer to have some idea 
as to what figures constitute the maximum for a possible 
boiler water. I shall try to give an answer according to 
my experience. For waters which have to be used with- 
out treatment I should make it a sine qua non that the 
total alkalinity should equal or exceed the CaCO, 
equivalent of the lime and magnesia, if the latter occurs 
together with chlorine. In other words, waters contain- 
ing magnesium chloride must be treated, as pitting is a 
more serious thing than scaling. Otherwise my limiting 
analytical figures would be:— 

Total solids, dry 110deg. Cent. 30-0 parts in 100,000 
»» lime (CaO) l 5.0 
ss magnesia (MgO) | °° : »” a 
» sulphuric acid (S0,) ... 5-0 os 
», Chlorine (C1) as limited by the above. 

When no waters within these limits are available, or 
when they are too expensive, I should make it a rule to 
pick out for treatment, if I had several similar waters to 
choose from, a water the total alkalinity of which corre- 
sponds as nearly as possible with the CaCO, equivalent 
of the Jime and magnesia, and which contains as little 
magnesia as possible. The economical reasons for this 
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original water. This analysed as follows :— 


are palpable to anybody who closely scrutinises the rules 
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given above for calculating the necessary chemicals. As 


the cost of treatment according to the rules given in 
itself forms a limitation, it is only necessary to give two 
maximum figures :— ; 
Total solids, dry at 110 deg. should not exceed 100-0 parts in 
100,000. 


Total sulphuric acid (30,) should not exc2ed 10-0 parts in 
With regard to nitrates in boiler waters, I used to look 
upon them as equivalent to chlorides from a practical 
point of view, but I have since found that under high 
pressures nitrates are reduced by the iron in the boiler 
plates, and that pitting is caused by this. The cases are 
very rare, and the action has not been studied very care- 
fully. As the only remedy, zinc protectors, is very expen- 
sive, waters containing more than 1 part of N.O; in 
100,000 ought to be avoided. In connection with this I 
may say that the pitting effects of a bad water on the 
plates of boilers, working under 1501]b. pressure, are out 
of proportion more rapid than if the pressure is only 
125lb. In such cases very good waters only should be 
used. 

The separation of grease from the water recovered by 
surface condensers is more an engineer’s business than 
that of a chemist, hence I have no need to discuss that 
point here. 

I mentioned in the beginning that “hardness” deter- 
minations are useless, and sometimes harmful. This 
depends upon the fact that these tests do not differentiate 
between lime and magnesia. What this means is evident, 
as the treatment of a ‘magnesia hard” water is so 
different from that of a “lime hard” one. To a wool- 
washer, who wants to know his waste of soap, the “ hard- 
ness” figures may be of use, but to the engineer they 
are of no guidance whatever. 

The question of plant for softening water is a peculiar 
one, and it cught not to be. To avoid anything which 
savours of advertisement, I shall treat the matter in the 
abstract. You want to measure a large bulk of water, to 
weigh your chemicals. Then introduce them into the 
water, mix the whole, and allow to settle. Draw off your 
water, and use it. The simplest plant which will allow 
you to do this is the best. 

In the above I have given the outlines of how usefully 
to draw conclusions from a simple water analysis. 
Chemists do it more or less in the same way all over the 
world. The matter is simpte enough. There are, natur- 
ally, more complicated cases than those given above, but 
what has been dealt with is enough to make an analysis 
certificate useful to an engineer where boiler water is 
concerned. It is just this useful side of the subject which 
is not treated in the chemical text-books. 








THE ROYAL COMMISSION ON CANALS AND 
INLAND WATERWAYS. 
No. VI.* 

In the previous article of this series we concluded 
our review of the evidence taken before the Royal Com- 
mission with reference to Irish waterways. We now 
return to the subject of English canals and inland navi- 
gations. 

The river Dee.—The sitting of the Commission on 
August Ist last year was devoted to the consideration of 
the Dee Navigation; the witnesses examined having been 
appointed by a conference of local authorities, including 
the Dee Conservancy, the County Councils of Flint and 
Denbigh, the Chester City Council, the town, district and 
rural councils of Flint, Wrexham, Connah’s Quay, Mold, 
and other places in the locality. 

Mr. A. C. Williams, the first witness, is a civil engineer 
and acting conservator of the Dee. He described the 
river and stated that its watershed covers about 813 
square miles. Since 1889 the river Dee has been con- 
trolled by a Conservancy Board which superseded a 
private company established in 1732. The company, in 
1737, constructed the artificial channel from Chester to 
Connah’s Quay, 84 miles in length, and varying from 500ft. 
to 360ft. in width at high water; the old estuary, which 
then commenced at Chester, being partially reclaimed. 
The average income of the conservators for the past ten 
years has been £1173, which has been expended in main- 
taining the river banks and works. Since 1900 the work 
of the board has been carried on at a loss. The works 
carried out hitherto have failed to effect any material 
improvement in the river as a navigation, and appear to 
have been directed towards the reclamation of the land 
rather than to the benefit of the waterway. The largest 
vessels trading up to Chester and Saltney have a 
draught of about 11}ft., and to Connah’s Quay 13ft. 
Recommendations for the improvement of the river 
have been made at various times by engineers, 
and all of them—including Messrs. Stevenson, the 
present advisers of the Conservancy—have reported 
to the effect that the lower part of the river should be 
confined and the channel trained along the Flintshire 
coast through the Bagillt Bank, so as to give a straight 
course from Connah’s Quay to Wild Roads. The witness 
considered an expenditure of £50,000 would be necessary 
to effect material improvement, and that in time this 
outlay would be sufficiently remunerative to pay a reason- 
able rate of interest. 

Mr. C. A. Stevenson, M. Inst. C.E., the consulting 
engineer to the Conservancy, described the river as a tidal 
canal from Flint up to Chester, where there is a dam 
which prevents the tidal water, except at high spring 
tides, proceeding further. To provide a depth of water 
of 20ft. at high tide up to Chester, an expenditure of 
£400,C00 would be necessary. Of this sum £100,000 
would be for the provision of training walls and lighting, 
and £220,000 for the removal of the Bagillt Bank. The 
balance of the estimated cost is apportioned to the 
dredging of the river channel, including the removal of 
the sandstone rock bar at Connah’s Quay. Mr. Steven- 


* No, V. appeared May 16th. 














son also put forward an alternative scheme, to cost 
£50,000, which is generally similar to that advocated by 
the witness who preceded him, and would include the 
removal of the rock bar and the dredging of the channel 
to 14}ft. at high water. This modified scheme could 
be regarded as an instalment of the more pretentious pro- 
posals. He considered the execution of the entire scheme 
as necessary if the possible trade of the district is to be 
fully developed. 

Mr. Walter Reney, shipowner, 2 member of the Dee 
Conservancy Board, and Chairman of the Connah’s Quay 
Urban Council, considered that largely increased trade 
would follow the improvement of the river navigation, 
and that merchants are prepared to pay increased dues if 
the additional facilities are provided. At present the 
dues levied by the Conservancy are on ships only, no rate 
on goods being chargeable. He regarded a 20ft. deep 
channel as desirable, but even the 14ft. scheme would 
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effect a great improvement. He is of opinion that local 
authorities would contribute something towards the cost 
of the scheme if carried out. 

Mr. J. A. Harrop, a member of the Denbigh County 
Council, gave similar evidence, and confirmed what the 
last witness stated as to the likelihood of local contribu- 
tions in aid of improvement. As representing the North 
Wales Coalowners’ Association, the witness gave evidence 
concerning the probable increase in the export coal traffic 
if improvements are carried out in the navigation. 

The sittings of the Commission between August Ist 
and October 30th were devoted to the Irish evidence, but 
on the latter date the consideration of evidence from the 
river Dee district was resumed. 

Mr. Horace Mayhew, a colliery proprietor and a Deputy 
Lieutenant of the county of Flint, advocated the im- 
provement of the river, especially with reference to the 
development of the coal trade. He agreed entirely with 
what other witnesses had said on the same subject, and 
approved the scheme which had.been put before the 
Commission. 

Mr. J. W. Summers, the chairman of the Flint County 
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Council, and chairman of John Summers and Sons, 
Limited, manufacturers of steel and galvanised sheets at 
Hawarden Bridge, who was the last witness called with 
reference to the Dee Navigation, said that his own firm 
despatched 2000 tons of material every week to Birken- 
head and Liverpool, and all this could be sent by water if 
the navigation of the river were improved. He quite 
endorsed all that had been said in respect of the desir- 
ability of the scheme of improvement put forward. As 
to finance, he suggested that the Government should 
advance the capital sum necessary for improvement at 
nominal interest; the County Councils of Chester, 
Denbigh, and Flint, and the City Courcil of Chester 
taking over the financial responsibility for the works on 
their completion. He anticipated that before long the 
revenue from dues would suffice to pay the interest on 
capital. He would be prepared to accept Mr. Williams’ 
£50,000 scheme rather than nothing, but it would be 
more satisfactory to go in for Mr. Stevenson’s larger 
scheme. A penny rate in the counties of Flint and 





Denbigh and the city of Chester would produce £5664. 

The evidence of the witnesses whose views we have 
briefly described above goes to show that some improve. 
ment in the river Dee is necessary, and would, if carried 
out, be accompanied by considerable increase in trade, 
In view of the willingness of the local authorities to con. 
tribute to the cost, there does not appear to be any 
insuperable difficulty in making the desired improve. 
ment—at any rate, on the lesser scale suggested by Mr, 
Williams and endorsed by Mr. Stevenson. In the case 
of the Vee, however, as with so many other navigations, 
there seems to be no reason why the State should make 
a grant in aid of the work or necessity for such assistance, 

The Lancaster Canal.—Mr. C. E. Greenall was the 
witness appointed by the Kendal Chamber of Commerce 
to give evidence on behalf of that body and the Town 
Council of Kendal. The canal runs from Kendal to 
Preston vid Lancaster, and is connected with the sea 
by a branch at Glasson Dock near Lancaster. The 
distance from Kendal to Preston is 57 miles. The first 
section of the canal was opened in 1797, and it was 
extended in 1819. In early days there was a considerable 
traffic on the canal, but on the opening of the railway 
in 1846 the trade began to lessen, and the waterway was 
leased to the London and North-Western Railway Com- 
pany in 1864, and ultimately purchased in 1885. At the 
present time the only traflic of importance is coal. The 
carrying is now entirely in the hands of by-traders. The 
witness considered that the rates now charged on the 
canal are too high, and that a good deal of the traffic 
which might have been retained under independent 
management has been lost by the operation of railway 
control. The value of the canal would be much enhanced 
if a connection between the canal and the river Ribble 
and Preston Dock were made. The necessary cut to 
effect this would not be more than 2} miles in length. 
The Glasson Dock connection with the sea is not re- 
garded as satisfactory. The dimensions of the canal are 
sufticient to deal with a considerable increase of traffic. 
The largest barges now used carry about 50 tons. 

The evidence of officials representing the railway com- 
pany we shall deal with in a future issue. 

Wilts and Berks Canal.—The condition of this canal 
has been referred to by previous witnesses before the 
Commission, and on the 31st October the evidence of 
Mr. W. J. Ainsworth, the secretary and manager of the 
navigation, was taken. The canal was constructed 
between 1795 and 1810. It extends from the Kennet 
and Avon Canal near Trowbridge to Abingdon, where it 
joins the Thames, with several branches. The total 
length of the main line and branches is 69 miles. Boats 
can use the navigation measuring 70ft. by 6ft. 10in., and 
4ft. draught, and carrying about 30 tons. The summit 
limit is at Swindon. The present condition of the canal 
is one of dilapidation. There is absolutely no traffic 
upon it, and bridges and locks are in a state of constant 
disrepair. The income of the company is £300 per 
annum, chiefly from rents, and is expended in effecting 
repairs. There is no local demand for the canal as a 
navigation, and the witness did not anticipate that any 
improvement in the waterway would lead to the develop- 
ment of new trade. Mr. Ainsworth was closely examined 
by the members of the Commission as to the prospects 
of resuscitation of the canal, but the answers of the 
witness quite confirmed the evidence previously taken 
on the same point, and the waterway may be regarded as 
one of the hopeless cases. 

Mr. Robert Hilton, the town clerk of Swindon, who 
followed in the witness chair, confirmed what had been 
said by Mr. Ainsworth, and added that the canal was 
regarded in the Borough of Swindon as a very great 
nuisance, owing to its dilapidated appearance and in- 
sanitary condition during the summer months. The 
council would like to see the canal closed. The witness 
had no reason to think there would be any more traffic 
upon the canal even if it was in an effective condition. 
If it would serve the purpose of a “ link in the chain,” as 
had been suggested by members of the Commission, the 
Town Council would not like to stand in the way of 
development. 

Mr. Gabriel Davies, a builder of launches, tugs, and 
barges at Abingdon, said he had not a very good opinion 
of the Wilts and Berks Canal, which passed through a 
country over which little traffic would be taken. But 
if the conditions of commercial navigation on the Thames 
were improved, the canal would be of far greater utility 
than it is at present. 

The river Thames.—Interesting evidence was given 
by the same witness as to the navigable condition of the 
Upper Thames. Above Clifton Hampden Bridge—4} miles 
below Abingdon—where there is a rock which in the 
summer has only 3ft. to 3ft. 6in. of water over it, the navi- 
gation is, as the witness put it, a ditch. Below the bridge 
the waterway is also bad; boats drawing 4ft. have not 
more than 6in. to 8in. of water under them for long reaches. 
At Reading there is sufficient water for 4ft. boats, but 
below Windsor and Datchet there is plenty of water. 
The witness would like tosee some improvement between 
Windsor and Reading, and much greater improve- 
ment above Reading. He said the Thames Conser- 
vancy regarded the river as a pleasure resort rather than 
as a waterway useful for trade. They rather object to 
anything of a commercial character upon it. He con- 
sidered that the depth of water ought never to be less 
than 6ft. in the navigable reaches of the Thames. With 
such a depth barges carrying 200 to 300 tons might trade 
right up to Oxford, and would be able to carry a paying 
traffic in competition with the railways. 

The evidence of representatives of the Thames Conser- 
vancy and others as to the Thames is to be taken at a 
later date, and we shall refer to the question of commer- 
cial navigation on the river again. 

Calder and Hebble Navigation.—Mr. H. P. Swindells, 
the general manager of this navigation, stated that the 
company was incorporated in 1758, and the present share 
capital is £159,631. On this sum a dividend of 5 per 
cent has been paid during the past eleven and a-half 
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years. 
from tolls and the balance from rents. A sum of 
£192,117 had been spent on improvement in more pros- 


perous times, and paid for out of revenue. If the present | 
dividend were divided over the entire capital expenditure | 


it would be reduced to about 2 per cent. The naviga- 
tion consists partly of artificial cuts and partly of 
canalised river—the Calder. 
satisfactory. The length of the navigation is 27 miles 
30 chains, of which 19 miles are in artificial cutting. 
Over 78 per cent. of the traffic is that which is exchanged 
with the Aire and Calder Navigation, that is confined to 
the two canals. One-third of the whole traffic does not 
pass more than 4} miles. A scheme for the improve- 
ment of the canal, which would enable it to pass 100-ton 
boats, had been considered by the directors. It was 
estimated to cost £60,000, and the minimum size of lock 
would be 84ft. long, with a draught of 5ft. 4in. The 
directors decided against the scheme as being unlikely to 
prove remunerative, chiefly for the reason that the traffic 
is very largely local and for a short distance only. He 
considered that no real improvement in the canal could 
be carried out until amalgamation in some shape or form 
is effected. The waterways connecting the Mersey and 
the Humber ought to be in the hands of one authority. 
The Itegent’s Canal.—The principal evidence taken as 
to this canal was that of Mr. John Glass, the manager of 
the canal and dock company. The company had its 
origin in 1812, for the purpose of constructing a canal 
from Paddington to the river Thames. The werks were 
completed in 1820, The water supply of the canal is 
stated to be ample. The Regent’s Canal Dock at Lime- 
house has a water area of about 10 acres, and an entrance 
350ft. long and 60ft. wide, with a depth of 26ft. below 


Of this dividend 84 per cent. was derived chiefly | 


The water supply is fairly | 


Grand Junction Canal.—Evidence on behalf of this 
company was given by Mr. G. C. Thomas, the chief engi- 
| neer of the canal. The Grand Junction and Regent’s 
Canals being so intimately connected with each other, it 
is well to bear in mind the evidence of Mr. Glass on 
behalf of the latter in considering the statements of Mr. 
Thomas. The Grand Junction Canal was constructed 
under an Act of 1798. The main line extends from the 
Thames at Brentford to Braunston, where it joins the 
Oxford Canal. The Jocks on the main line are 14ft. 6in. 
in width, and the sectional area of the waterway is 160 
superficial feet. The Paddington branch from Brentford 
is 13} miles long on one level, and connects with the 
Regent’s Canal. Other branches are the Slough (1879), 
Wendover (1794), Aylesbury (1794), Old Stratford and 
Buckingham (1794), Northampton (1793), and Leicester 
(1798-1810). The total length of the canal and its 
branches is 188} miles. It serves the West of London, 
Brentford, Willesden, and Uxbridge in Middlesex; Rick- 
mansworth, Watford, and other places in Herts; Ayles- 
bury, Wolverton, Buckingham, &c.,in Bucks; Northamp- 
ton, Blisworth, &c., in Northants; and Market Har- 
borough, Leicester, &c., in the county of Leicester. 
Besides the connections with the Thames, it has a 
junction with the river Nene at Northampton, and 
thence to the Wash, and with the river Trent vid the 
Leicester Navigation. It also has a connection with the 
Potteries, Birmingham, and Mersey district, vid the 
Oxford Canal. Between 1847 and 1876 the Canal Com- 
pany operated a carrying establishment, but since the 
latter year the whole of the carrying has been in the 
hands of by-traders. The total revenue of the company 
in 1905 was £101,926, the expenditure being £47,957, or 
at the rate of £254 per mile of waterway. The present 
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Trinity high-water. There is also a subsidiary barge 
entrance. Vessels up to 3000 tons can enter the dock, 
which is well equipped with hydraulic cranes, coal- 
hoisting appliances and warehouses. The canal comimu- 
nicates with the dock, and, through it, with the river 
Thames. At Paddington it makes connection with the 
Grand Junction Canal. Barges up to 100 tons capacity 
can traverse the canal. 

The Grand Junction Company has a iver entrance 
in the Thames at Brentford, but lightermen are said to 
prefer the route from Limehouse vid the Regent's 
Canal on to the Grand Junction at Paddington so as 
to avoid the danger of navigation up the river to 
Brentford. The haulage on the canal is practically all by 
horses. The locks are so close together that steam 
haulage is uneconomical. The canals communicating 
with the Regent’s are of smaller gauge, and the witness 
considered that if the Grand Junction could take 100- 
ton barges it would be an enormous advantage to both 
companies. If the adjoining waterways which have 
a ca connection with the Regent’s Canal were 
enlarged to accommodate 400-ton boats Mr. Glass said 
his company would enlarge their own waterway to the 
same extent. The canal at present paid a dividend of 
from 2 to 24 per cent. per annum. The witness esti- 
mated the cost of conversion of the canal to accommodate 
800-ton barges at approximately £200,000. The Regent's 
Canal Company is not a carrier, although it has carry- 
ing powers, but the rates provided in its schedule 
are so low as to render carrying by the company unre- 
munerative. If it could deal with 400-ton boats there 
would probably be a profit in the business of carrying at 
the scheduled rates. The witness considered that it 


would be to the advantage of both companies if the Grand 
Junction and Regent’s Canal were amalgamated and 
placed under one administration. 
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average toll for traffic passing to and from the Londen 
district over the canal system is 2s. 2d. per ton, as against 
an average of 9s. 3}d. per ton in 1838, or *20d. per ton- 
mile as against 1°18d. per ton-mile. 

Mr. Thomas stated the causes which have operated to 
prevent the normal development of the canal to be :— 
first, the diversity of interests on through routes ; secondly, 
the railway control of intermediate links and canals in 
the collecting and distributing areas of the traflic ; and, 
thirdly, the deteriorated and imperfect condition of many 
of the canals forming links in the through routes between 
the originating or collecting areas of traffic and London. 
As to the statutory powers relating to the liabilities of 
railway companies owning canals, there is a great diffi- 
culty in getting the proper authorities to move in the 
matter, and an expense entailed which independent 
canals hardly feel justified in incurring, owing to the 
uncertainty engendered by conflicting interests of canals 
forming through routes. The witness advocated the 
combination and administration under one authority of 
the navigations forming important through routes. Asa 
first step, the amalgamation of the canals connecting 
Liverpool and London, Hull and Bristol should be 
effected. No amalgamation would be effective which 
did not include the lines now in the hands of the railway 
companies. His own company had tried to bring about 
extensive amalgamations, but without success. 

Mr. Thomas suggested that by making the cross section 
of many existing canals rectangular, increased accommo- 
dation could be provided without increasing the width at 
the water surface. He suggested as a standard a rect- 
angular section having a depth of at least one half more 
than the draught of the maximum vessel frequenting it, 
the width being equal to twice the wetted perimeter. 
The typical section for the Grand Junction Canal would 


as the existing top width—with side walling. Sucha water- 
way would be capable of dealing economically with 80-ton 
vessels. Its sectional area would be 315 square feet as 
against an existing 160 square feet. As to cost, the 
witness estimated that the Grand Junction Canal 
from Brentford to Norton could be enlarged tothe section 
he described for £2,668,612, which is equivalent to £28,144 
per mile, including alterations to locks, bridges, and 
tunnels. Excluding these last three items, the cost per 
mile would be £14,000. Other sections of the, system 
through country which would entail special expenses 
would cost varying sums up to £32,753 per mile. The 300 
miles of the main line of the Grand Junction system and 
connections would cost about £8,000,000 to improve 
The enlargement of the waterway will naturally entail 
increased water supply, but the witness anticipated no 
difficulty as to this matter so far as his system is con- 
cerned, and has allowed in his estimates for the con- 
struction of additional reservoirs and works of water 
supply. The time occupied in passing through locks on 
the passage from London to Birmingham is about 15 
hours, and it is most desirable, in Mr. Thomas’ opinion, 
materially to reduce the number of locks. As to bridges, 
he recommended a minimum waterway under of 32ft. in 
width, as against the existing width of 14ft. to 16f[t. The 
minimum headway should be 10ft. The witness esti- 
mated the normal speed of a loaded train of boats on his 
standard canal at 3 miles per hour between locks. For 
empty trains 5 miles would be the average. The recom- 
mendations he made were intended to apply only to the 
main through routes; other canals should certainly be 
left out of the question for the present. Mr. Thomas’s 
views on the prospect of increased traffic are worth 
quoting :—Given the improvements he outlined, he said: 
* There is no doubt that a very big reduction would be 
made upon the present canal rate, and I think it follcws 
that if merchandise can be carried so much cheaper 
by water, the rails themselves, on many classes of 
material, will also reduce their rates. . .. The 
canal system in its disjointed state being so unreliable, it 
is impossible for the railway companies to use the canals, 
but given an improved canal, there are many thousands 
of tons which could be conveyed thereby from areas where 
to-day both railway and canal exist side by side, and where 
the rates are the same. Take coal from Nottingham- 
shire, Derbyshire, and Cannock; the coal rate to-day 
is the same whether it is by rail or by canal. Given an 
improved canal, capable of dealing with a large volume 
of traffic, that coal rate can be divided by one half. Is 
it possible for the railway companies to divide their 
present coal rates by one-half, and continue to carry at 
a profit? If it is not, I take it they, with their perfected 
organisation, at points where they have to deal with this 
traffic, will utilise the improved waterway rather. than 
carry their low-class merchandise on their rails ata loss.” 

The haulage rates charged over the Grand Junction 
system range from ‘32d. per ton-mile to 445d. per ton- 
mile by horse traction, and from ‘138d. per ton-mile to 
‘442d. per ton-mile by steam traction. These figures 
include traction, labour, boat, and profit of trader. On. 
an mproved waterway the witness considered that steam 
haulage could be done for 10d. per ton-mile. 

The witness gave estimates of the volume of traffic 
necessary to give a fair return on the estimated expeadi- 
ture to effect the desired improvements. A total traffic 
of 8,000,000 tons— 4,000,000 tons local and 4,000,000 tons 
through—would give a return of 7°16 per cent. on the 
expenditure. The present traffic is under 2,000,000 tons 
local and 200,000 tons through. If the through traffic in 
his estimate of 8,000,000 tons is reduced to 2,000,000, the 
corresponding return of profit would be only 34 per cent. 
per annum. 

Mr. Thomas agreed with the previous witness in 

stating that an amalgamation of the Regent’s and 
Grand Junction Canals is very desirable, and he did not 
think there was any chance of the improvements he 
considered necessary on the through route being carried 
out by the existing companies. A governing body for 
canals, consisting of representatives of various local 
authorities through whose districts the route lay would 
not work at all, owing to the conflict of interests. He 
saw no hope of the money required for improvements 
being forthcoming from any source other than the State. 
As to Mr. Saner’s 300-ton barge scheme, Mr. Thomas 
considers that craft of this size are not wanted, and that 
the reconstruction of canals for the accommodation of 
such boats was impracticable. A boat to carry about 
80 tons would meet practically all requirements. 
The evidence of Mr. Thomas is interesting and instruc- 
tive ; but looking at the whole of it impartially, it is diffi- 
cult to see how the expenditure of over eight milliors of 
money on a system which, in its improved state, would 
accommodate only §0-ton boats can be justified by the 
figures he puts forward. The present volume of traffic 
would have to be trebled to produce 3} per cent. interest 
on the outlay, and it is not clear from the evidence 
whether the calculation is based on existing rates or on 
the reduced tolls and charges which Mr. Thomas 
foretells. 








NEW TYPE OF GREAT WESTERN EXPRESS 
ENGINE: AN EVOLUTION. 
By Cares Rovus-MARTEN. 
No. II.* 

BeroreE proceeding to the consideration of the four- 
cylinder system as applied to non-compound locomotives, 
I may, perhaps, be permitted to supplement some of 
my remarks in my. previous article—THz ENGINEER, 
March 29th—in view of some very just observations in 
Ture ENGINBER’s leading article of April 12th having 
reference to my own contribution of the 29th March, 
in which the need of six-coupled engines for modern 
heavy expresses was strongly urged. 

During my investigations of locomotive work, which 
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have now been continued for more than a quarter of a 
century, I have kept steadily in view the difficulty which 
was dealt with in my previous article, and subsequently 
in the leading columns of THe ENGINEER, viz., the 
occasional occurrence of gradients of excessive steepness 
in the course of journeys otherwise possessing no special 
severity. The Great Western, perhaps, is the most 
prominent instance that the world affords of the associa- 
tion of generally prevalent easiness of grades with short 
lengths of the most extreme severity, including in the 
latter category such “ pinches ” as the 2} miles of 1 in 42 
to Hemerdon and the mile of 1 in 40 to 1 in 41 to Dain- 
ton, both on the up journey. A similar state of things 
occurs on the Midland’s Bristol-Birmingham line near 
Bromsgrove, the incline between that station and Black- 
well having a gradient of 1 in 37. That, however, occurs 
on a particular section of the Midland system which is 
by no means of the same importance as a main trunk 
line, being virtually a cross-country route, and the incline 
has been worked from time immemorial with the aid of a 
bank engine, for which a special stop is made. The 
trouble on the Great Western is that the run has 
to be non-stopping, else a bank engine at each of those 
points would be the obvious and simplest solution of 
the problem of working, as has been found at Aix-la- 
Chapelle and Liége on the Cologne-Brussels main 
line. Both Aix and Liége, however, are regular stopping 
stations for all expresses, and thus the special drawback 
to bank engine use does not exist. But in a minor 
degree the same conditions as those of Hemerdon and 
Dainton on the Great Western prevail at Shap on the 
London and North-Western and at Beattock on the 
Caledonian. Only in those two latter cases the gradients, 
while of far longer distances—5 miles and 10 miles 
respectively—are much less steep than those of the 
Great Western—viz., 1 in 75 instead of 1 in 40 to 1 in 42, 
and are, moreover, associated with other prevalent 
grades of considerable severity such as 1 in 1UU to 1 in 
120 and 1 in 130. Consequently, there is not the same 
apparent waste of power as 1s involved in using on 
account of barely 4 miles of extreme gradients a 
locomotive power, which for the remaining 220 miles 
would be vastly in excess of requirements. But in the 
case of the Great Western the hard tact remains that if 
the splendid non-stopping express services on which it so 
justly prides itself, and which its passengers so cordially 
appreciate, are to be continued, the work must be done 
with engines which can “take in their stride” such 
banks as those of Hemerdon, Rattery, and Dainton, 
notwithstanding that these eugines may seem almost 
comically over-potent for more than ninety-eight- 
hundredths of the whole journey. 

More than once the idea has been mooted and con- 
sidered of supplementing steam by electric traction on 
those short but excessively steep lengths, such as 
Hemerdon, Dainton, Shap, and Beattock. ff by any 
feasible device not put out of court by over-cosfliness, a 
heavy express on reaching the foot of one of the severe 
banks could either pick up en route, or bring into use 
with the aid of machinery on the train, sufficient 
electro-tractive aid to enavle the adverse grades to 
be surmounted, it is manifest that the assistance would 
be an immense boon in working such services as the 
London-Cornwall, the West Coast Anglo-Scottish, and 
even the Cockburnspath ascent—1 in 96 for 4 miles—on 
the Kast Coast Angio-Scottish route. Hitherto, however, 
no really practical plans have been devised. The difii- 
culties in the way will at once suggest themselves to 
every engineer, but, although formidable, they are by no 
means insuperable, and I anticipate that more will yet 
be heard ot the matter, especially as the aggravation of 
those inclines, forming, as they do, a perpetual obstacle 
alike to acceleration and to economical working, becomes 
more and more keenly felt. 

Meanwhile Mr. Churchward has taken up the position 
that his engines, designed for the best work of his line, 
must and shall be able to take “in their stride” the 
worst of the extreme Great Western gradients. With 
this object in view [ understand that he 1s contemplating 
an experimental engine of a type still more powerful than 
that which I described in my previous article. 1L have 
reason to believe that what is known in America as the 
** Pacific ’—or 4-6-2 type—never yet seen in this country, 
will shortly be tried. ‘Ine engine would have a boiler stall 
vaster than Nos. 40 and 4Uu1-4U1U, carried on no fewer 
than twelve wheels, of which six would be coupled, four 
being in a leading bogie, and two, with radial boxes, as 
trailing carriers. Such a locomotive with 6U tons of adhe- 
sion weight would appear to be the absolute ne plus ultra 
of any existing Britisn road. ‘Ihe type, however, has been 
definitely adopted in New Zealard tor its heavy express 
service, and recently the pioneer of a new compound 
class of this type has already started at work, with highly 
favourable results, on the Dunedin-Oamaru length of 
the Colony’s most important express ser vice—that between 
the cities of Christchurch and Duneain—where long 
grades of lin 5U are frequently met with; these, how- 
ever, being, it will be observed, less severe than those of 
Hemerdon, Dainton, and Rattery, on our own Great 
Western line. 

{t is suggested in Tux EnotneeEr’s leading article of the 
12th Apru, that I have “not given the climbing velocity,” 
but that this is probably “not more than 10 to 15 miles 
an hour” up the Great Western banks mentioned. It is 
also contended that “‘up inclines of Lin 40, neither Mr. 
Churchward’s big engiaes nor any others could haul 30U 
tons at a high speed.” ‘That is most true, and [ have 
luug maintained that it is utterly vain to expect such an 
achievement even in the case of the easier grades up Shap 
and Beawwock banks. ‘Theoretically it may be possible 
to demonstrate—on paper—that if an engine only be 
given the requisite nominal power this can be done. In 
practice it is quite certain that it would not. The ‘“con- 
stants” of resistance would no doubt work out all right, 
but the “variables” would continually be cropping up 
in some capricious, and, perhaps, unexpected direction. 
{ have known one of Mr. M‘Intosh’s Caledonian giants, 





when ascending the Beattock bank with a heavy load, 
almost brought to a standstill by the furious slipping 
caused by some slimy drippings from an old bridge 
which crosses the railway in the midst of the 1 in 75 
climb. The engine, it is true, quickly recovered herself 
and her normal rate of speed on that grade, but it would 
only have needed a relatively slight prolongation of that 
slipping to bring about “stalling” or something very 
near it. And yet this was a six-coupled engine with 54 
tons of adhesion weight! How an “Atlantic,” with 
only 36 or 37 tons of adhesion, would have fared may 
easily be guessed. The case of failen leaves, in drizzly 
weather, from trees overhanging a railway in cutting 
mentioned in the leading article of April 12th is one of 
familiar and frequent autumn experience. 

Coming now, as invited, to the ‘‘ climbing velocity ” up 
those grades of 1 in 40 to 1 in 48, I may say at once that 
I have personally never known the attempt to be made 
to ascend the Hemerdon bank—1 in 42 tor 2} miles— 
unpiloted with a regular express train so heavy as 300 
tons; 250 to 260 tons—behind the tender of course—is, 
{ think, the limit within my own personal experience, but, 
could any locomotive mount Hemerdon hauling 300 tons 
or more behind its tender, the speed assuredly would not 
exceed the “10 to 15 miles ” suggested in THe ENGINEER'S 
leading articl2. Some of my more recent observations 
with several of the latest Great Western locomotive 
types—4-4-0, 4-4-2, and 4-6-0—seem to indicate very 
clearly that this would be so. 

On the occasion of the record run with the Ocean Mail 
Special made on May 9th, 1904, the engine was No. 3440, 
City of Truro, 4-4-0 class, and the load from Plymouth 
to Bristol was approximately 150 tons behind the tender. 
Up the Hemerdon bank the engine was pressed to its 
utmost and, in my judgment, achieved a remarkable feat 
is ascending the 2} miles of 1 in 42 at a sustained 
minimum rate of 26°5 miles an hour, just beating the 
25°7 miles an hour of No. 3442, City of Exeter, of two 
days previously. This was done with 87 tons adhesion 
weight on the fodur-coupled wheels and with cylinders 
18in. by 26in. Next No. 10%, President, French four- 
cylinder compound * Atlantic,” hauling 221 tons, when 
ascending this incline, fell in speed as low as 13°8 miles 
an hour, although her steam was blowing off at 284 lb. 
when we started and although her adhesion weight avail- 
able for traction was then ofticially stated to be 39 tons ; 
it has since been given, also officially, as 37 tons. Now 
this would appear at first sight to argue very poor hill- 
climbing power on the part of the engine, but { dissent 
from that view and attribute the falling off to a slight 
error of judgment in respect of trop de zéle on the part 
of the driver, who, in my opinion, gave his engine too 
much steam and so brought about excessive “ impercep- 
tible slipping” on the steep grade. I will explain my 
reasons tor adopting this view. [ had already noticed 
at the Piymouth—North Road—start when the steam 
was blowing off with a fury which suggested 
thunder and earthquake, the regulator was opened 
too wide at the start, with the result of such violent 
slipping as to add in appearance a tornado to the 
thunder and earthquake. ‘his occurred more than once, 
and it was plain to me that the driver, in his laudable 
anxiety to do well with the new locomotive, was rather 
overdoing it in respect of steam supply at 284 lb. per 
square inch in the boiler. So, when the ascent of the 
Hemerdon bank began [ watched very carefully, taking 
the revolutions of the driving wheels when I could see 
them, ana the stentorian beats of the locomotive when I 
could not see the side-rods. At the same time, of course, 
I noted each quarter-mile post and many rail lengths. 
The result was a very curious and instructive one. ‘Lhat 
the engine was taking 65 seconds to cover each quarter- 
mile—therefore, moving at the rate of only 13°38 miles 
an hour—was quite evident. But the strange part was 
that simultaneously the engine was steaming at the rate 
of a little more than 50 per cent. faster, 2.¢., at the rate 
of 21 miles an hour! ‘Lhus, although there was no more 
spasmodic or violent slipping, there must have been a 
persistent imperceptible snp all, or nearly all, the way up 
the bank. But the proof £ have given does not stand 
alone. For when shortly afterward [ tried the same 
train with the same load under the same conditions with 
the sister engine, No. 104, Alliance, up the Hemerdon 
bank, the 2}-mile length at 1 in 42 was climbed at a sus- 
tained minimum rate of 23°7 miles an hour, which, for a 
four-coupled engine hauling 222 tons, struck me as un- 
doubtediy an excellent pertormance. Subsequently the 
same engine, No. 104, with a lighter load, about 15v tons 
behind the tender, went up the Hemerdon bank at an 
absolute minimum rate of 50 miles an hour, by far the 
best ascent [ have ever recorded with any lead ur any 
type of locomotive. By a somewhat peculiar coincidence, 
on the next occasion of my ascending to Hemerdon, when 
the engine was No. 2908, Lady of Quality, one of the 
newest of the 4-6-0 class, though the time from 
passing the previous station, Piympton, to the Hemer- 
don summit, the distance being 3 wiles 20 chains, 
was exactly the same as that of No. 104 on the occasion 
just instanced, viz., 4min. 16sec., the minimum speed 
was 6°3 miles an hour lower, viz., only 28°7 instead of 
30, and this notwithstanding the fact that the time from 
the Plymouth start to Piympton was 6min. 7 sec. for 
No. 29U8 and only 5 min. 54sec. for No. 104, so that on 
the complete run from Plymouth to Hemerdon, start to 
suminit, the compound Atlantic had, on the whole, 
the better of it, doing the 7 miles 23 chains in exactly 
10 minutes against the six-coupled non-compound’s 
10 min. 23 sec.—i.e., in 23 seconds quicker time—with a 
virtually identical load, but a relatively light one in each 
case. On the other hand, No. 104 in the previous run, 
hauling 222 tons, had reacned the Hemerdon summit in 
10 min. 8 sec. from the Plymouth—North Road—=start, 
whereas No. 176, 4-6-0 non-compound, hauling barely 
200 tons, took 11 min. 43 sec. from the Mutley-Piymouth 
Station to the summit, 27 chains shorter distance, and 
dropped to 15°4 miles an hour up the last half mile at 
lin 42. Doubtless, had the respective Joads been heavier, 





the six-coupled engine would have elimbed with them at 
a speed constantly increasing its excess over that of the 
four-coupled type, until at last, while the four-coupled 
would be fatally “stalled,” the six-coupled would pro: 
bably still be “going on its way,” if not “ rejoicing,” at 
least with comparative vigour, albeit possibly at, as su. 
gested, arate of only “10 to 15 miles an hour.” 

I have dealt in this article only with the case of the ex. 
treme gradients. In my next I shall have something to 
say about some other aspects of the problem at issue. 








‘ MILLING MACHINE OUTPUT. 
By P. V. VERNON, 

Tuer reputation of the milling machine as a metal re. 
moving tool for engineering work is spreading, and it is, 
therefore, important to ensure that further progress shal! 
be along the right lines. It is with this object that the 
following observations are offered, not with any intention 
of advocating a particular type of machine, but to note 
some of the conditions to be observed if the best output 
is to be obtained from any reasonably well designed 
machine. 

As the roughing cuts on any work usually take a 
greater proportion of the total machining time than the 
finishing cuts, and as it is on roughing cuts that the 
machine and cutter are most heavily taxed, I have con- 
fined myself in this instance to roughing cuts—that is to 
say, to operations on which it is desirable to feed at the 
quickest possible rate. The case of finishing cuts is 
much more simple, and not nearly so dependent on th 
correct design of the machine and cutter as that of 
roughing, the majority of milling machines being able to 
finish at a high rate, providing ordinary intelligence is 
used in their operation. : 

In many workshops milling machines are operated in- 
efficiently, and far below their maximum output. It is a 
common thing to see work done at a feed of from }in. to 
l}in. per minute that could easily be dealt with on the 
same machine at from 2in. up to 6in. or even more per 
minute, and it is quite uncommon to see feeds of 1zin. 
per minute, although such feeds are possible on some 
parts of the work of nearly all establishments which can 
employ milling machines at all. Many engineers are 
hungrily anxious to get the highest duty from their lathe, 
and planer tools and drills, and yet are quite content to 
let their milling machines remove metal in shavings of 
almost microscopic thickness. This conservatism on the 
part of milling machine users may be in part due to the 
fact that present-day milling has developed gradually 
from the fraising or rotary filing of a less strenuous age, 
and the milling cutter has been looked upon as a kind of 
very efticient and easily sharpened file. The effect of 
this view on the cutter has been that it is often made 
with far too many teeth, none of which are permitted to 
take a decent cut, and with very little space between the 
teeth for the cuttings, or filings as they may in such 
cases be called without injustice. 

The early milling cutter was called a fraise from a 
fancied resemblance of the toothed surface of the cutter 
to the rough exterior of the strawberry, and it may be 
owing to this that many milling machines are operated so 
as not to remove much more material than could be 
rubbed off with a hardened steel strawberry, instead of a 
properly designed milling cutter. The fact that each 
tooth is a cutting tool with capacity for removing metal 
in much the same way as other metal-cutting tools has 
been obscured by the association with it of many similar 
teeth on the same cutter, very little inquiry being made, 
as arule, as to whether each tooth is doing fair dut:, 
and the output of the cutter, as a whole, being judg d 
by comparison with other milling cutters, and not by 
comparing the work of each cutting edge with that of 
other cutting edges of equal strength and with equal 
power behind them. af 

An examination into the question of the amount of cut 
taken by each tooth of a milling cutter shows that even 
when good milling, as generally understood, is being 
done, each tooth is taking a surprisingly small cut, and it 
is very seldom that the cutting edges fail through the 
heaviness of the cut when properly made and properly 
run. The table on page 544 contains particulars of a 
number of milling cuts which are regularly performed, 
and which may be said to represent a good output 
(A.D. 1907) although not by any means the maximum 
possible output of the various cutters. It will be seen 
that although the feeds are fairly quick, yet the feed per 
tooth is quite small, and it may be fairly inferred that the 
cutters themselves might be made to do a great deal more 
work if other conditions permitted. The feeds are tabu- 
lated in three different ways, showing that the feed per 
tooth does not bear any fixed relation to the feed per 
minute, or to the feed per turn, neither of which, there- 
fore, can be taken as a gauge of the possibilities of output 
of the cutter, the feed per tooth and the cutting speed 
being the really important factors in the problem. 

The usual limitations of output when milling are 
caused by spring or chatter due to weakness of the work, 
lack of driving power, weakness of the machine, or of the 
cutter arbor; weakness of the feed motion; weakness of 
the body of the cutter, not of the teeth; or insufficient 
room for chips. In order to get the maximum amount of 
work then from each tooth of the cutter it is necessary to 
give attention to the following requirements, assuming 
that the work is massive enough to stand the heaviest 
cut that will be taken :— 

(1) Sufficient driving power. 

(2) A strong enough machine. 

(3) A stiff enough arbor. 

(4) A regular and powerful feed. 

(5y Enough metal in the body of the cutter. 

(6) Ample room for chips; in other words, teeth of 
coarse pitch. 

I have no hesitation in stating my belief that the above 
six factors have very much more intfuence on the output 
of a milling cutter than the actual power of the tooth to 
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resist the stresses that come on it. In order to deter- | 
mine the importance of each of these six vital factors in 
relation to the woik of the cutter, it is best to consider 
them one ata time. — ‘ 

(1) Sufficient driving power.—The maximum power 
deliverable to the machine is merely a matter of dimen- 
sions of its driving parts, but a much more important 
matter is the power available at the cutter on the dif- 
ferent spindle speeds. Fig. 1 is a torque diagram for a 
mcdein milling machine of cone pulley. t; pe, with all the 
latest improvements in the way of wide belts, large } ull 2ys 
and double back gears, and it will be seen that the : ctual 
torque or driving effort available at the spindle varies in 
a more or less irregular manner. Now, assuming the 
number of teeth in cutting contact with the work to be 
constant, the toi que required for a given cut per tooth is 
perfectly regular, and varies directly as the width of cut 
and as the diameter of the cutter. It is, therefore, 
important when doing fast milling to select a cutter of 
such diameter that when running at its correct cutting 
speed its driving toi que will not be at the bottom of one 


coarse pitch cutters less teeth are cutting at one time, 
and a given feed power is more effective on each tooth 
than in the case of fine pitch cutters. There is also 
more room for chips. The space per tooth available for 
chips varies approximately as the square of the pitch of 
the teeth, and the total space for chips all round the 
cutter varies directly as the pitch. Coarse pitch cutters 
can also have stronger teeth than fine pitch cutters, 
as they permit of a wider land behind the cutting edge, 
withcut unduly robbing the space available fur chips, and 
incidentally the thicker tooth is not so easily affected by 
heat generated while cutting. In addition to this, the 
thicker chips taken by coarse pitch teeth occupy less 
space in proportion to their weight than thin chips, thus 
further favouning the coarse pitch cutter. Mort of the 
published tables of milling cutter dimensions specify too 
many teeth in the cutters, and users of modern machines 
will be well advised not to rely on such tables, but to 
favour very much coarser pitches. 

The following table has been found satisfactory for 
general use, but is put forward more as a suggestion than 
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Countershaft Speeds 187 and 340. 

Gear Ratios 10-89 and 3:3. 

Cone Pulley Diameters N7e 13 U6 & 14/2 
Belt Width 3/2. 

Effective Belt driving Tension assumed 

at 40 Lbs per Inch Width Friction neglected . 
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Fig. 1—TORQUE DIAGRAM 


of the valleys of the curve in Fig. 1 unless the power of 
the machine is enough to give ample torque even in the 
deepest valley. Subject to this and other reservations to 
be dealt with later, the diameter of the cutter should be 
as small as possible. 

(2) A strong enough machine—That is to say, a 
machine of which the frame, spindle, slides, and other 
parts are sufficiently strong to enable the whole of the 
driving power provided to be utilised at the cutter with 
out chatter, flexure, or vibration. This factor is one 
of correct proportion, not of absolute dimensions, and 
a single faulty element will seriously affect the work of 
the cutter. 

(3) A stiff enough arbor.—A milling cutter arbor must 
be strong torsionally and transversely, as the arbor is the 
only connection ketween the cutter and its driving power. 
In general terms, it may be said that arbors for heavy 
milling are often too small to transmit the power which 
the milling machines possess, and which the cutters could 
utilise but for the weakness of their arbors. The tor- 
sional stress on the arbor due to driving a given cut varies 
directly as the diameter of the cutter, whereas both the 
torsional ani the transverse strength of the arbor vary 
directly as the cube of the diameter. It therefore pays 
in many cases to increase the diameter of the cutter, pro- 
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Fig. 2-ACTION OF A FACE CUTTER 


vided that the increase in diameter is also added to th« 
arbor. The arbor, in fact, gains very much more than 
the cutter loses by the increase. Arbors should therefore 
be large. 

(4) 1 regular and powerful fced.—The general. expe- 
1ience of milling machine makers has decided in favour 
of a screw feed for heavy milling. It is not necessary 
to enlarge on various methods of feeding in this article, as 
the matter has been fully dealt with previously—see Tar 
ENGINBER, January 30th, 1903, page 108. It is enough 
to say that the feed must be sufficient in rate and in 
power to give as much feed to each tooth of the cutter as 
the other conditions will allow. 

(5) Enough metal in the body of the cutter.—This con- 
dition further modifies the general maxim that cutters 
should be as small as possible. It is often desirable to 
make the cutter solid, so as to perform the double function 
of cutter and arbor. This may be said to give the smallest | 
possible cutter with the largest possible arbor. Where, | 
for reasons of cost or interchangeability, this cannot be 
done, ample thickness should be allowed, as nothing is 
gained in output by the use of a cutter so thin that it 
will not survive the maximum cut which the tooth will 
stand, which the arbor will transmit, and which the | 
machine will drive. 

(6) Teeth of coarse pitch.—A milling cutter will do 
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intermittent cut. A good angle of spiral for general work 
is 27 deg. with the axis of the cutter. It must not be 
forgotten that coarse pitch cf teeth necessitates short 
pitch of spiral. 

It is not possible in this article to give exhaustive par- 
ticulars of the proportions of either milling machines or 
of milling cutters, but only to deal with the machine and 
cutter so far as the output of the cutter is affected, and 
to suggest directions in which milling machine users can 
turn their thoughts with advantage as regards the pro- 
duction cf the machines, and to the general credit of 
milling as a workshop process. 

The introduction of high-speed steel is supposed to be 
responsible for enormous increases in the output of 
machine tools, but it is probable that much greater 
increases of output are possible by improvements in 
methods of doing work than by the adoption of the new 
steels. Apurt altogether from the increased rate at which 
they will cut, the new steels have performed a great ser- 
vice by turning the attention of the machine tool users 
more directly than ever before to the question of output. 
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Fig. 3—-ACTION OF A SIDE CUTTER 





It remains to consider the limitations of the milling 
cutter tooth as a cutting tool, and to note in what respect 
its action is different from that of the lathe or planer 
tool. In the case of the face milling cutter the action is 
similar in kind to that of a surfacing tool on a lathe, 
except that the tool is only cutting for a portion of each 
revolution, which gives it some time to cool after each 
cutting period, and is, therefore, in favour of the milling 
cutter tooth asagainst the lathe tool. On theother hand, 
the face cutter tooth is somewhat handicapped by the vary- 


| ing pressure of the feed against it in its different angular 


positions, but in spite of this there seema no reason to 
doubt that face cutters are capable of an enormous increase 
of output above what is now considered satisfactory, 
given massive work, a strong enough machine, and sufii- 
cient power. Fig. 2 clearly shows in an exaggerated 
form the action of a face cutter, and it will be observed 
that the chip removed by each tooth is of nearly uniform 
thickness, although the teeth which are cutting on or 
near the centre line at any moment cut a slightly 
thicker chip than those either before or behind: them. 








ill P , ‘a 








Fig. 4—EXAMPLE OF COARSE PITCH MILLING 


more work when each tooth gets well under the surface ; only one tooth will be cutting at a time on all ordinary | The three hatched portions 0, c, d, on the diagram show 
in other words, when the feed per tooth is sufficient to roughing work. The spiral must, therefore, be such as | the cuts about to be taken by three successive teeth, and 


enable a cut rather than a scrape to be taken. With | to ensure continuity of torque, or the result will be an.| the sum of the areas 8, c, d, is the whole cut of one tooth 
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at one pass across the work. It is clear from the 
diagram that the action of the tooth is similar to that of 
a lathe facing tool, and there is no real reason why its 
production should not be also similar. 
The solid face cutter acts in much the same way as | 
the inserted tooth cutter shown by the diagram, the only | 
difference being that the teeth are usually radial, aud on 
that account meet with more resistance when cutting. 
It must be remembered that a face cutter does not cut 
on the face, but on the edge, and although the form of the 
chip after removal will vary according to the shape of the | 
edge, whether sharp, rounded, or bevelled, yet the section | 
of the prospective chip, before removal, in any plane at | 
right angles to the axis of the cutter, is as shown by the | 
diagram, and is independent of the shape of the edge of 
the cutter. 
The circumstances under which a side cutter works are 
not nearly so favourable to heavy cutting as in the case 
of the face cutter. Fig. 3 shows this diagrammatically. | 
The hatched areas c and d represent the cut taken by two | 
succeeding teeth, the two areas added together being the | 
whole cut taken by one tooth per turn of the cutter. As | 
will be seen, the cut theoretically commences at zero | 
thickness, and gradually increases to a maximum at the | 
point where the tooth leaves the work and then ceases 
suddenly. Asa matter of fact, what actually happens is 
that the tooth slips over the work at first until all the play | 
and spring of the work, cutter, and machine are taken up, | 
and then digs in suddenly, and finishes by taking its full 
cut, oniy in a rather shorter arc than the diagram shows, 
owing to the lost space at the beginning of the cut due 
to the spring. A heavy enough feed per tooth tends to 
shorten the rubbing period, thus prese:ving the cutting 
edge and enabling the cutter to do more work. The 
diagram incidentally illustrates the advantage of using 
spiral cutters to equalise the feed pressure and the torque, 
and also points to the conclusion that narrow work should 
be milled by a cutter having the spiral pitch short enough 
to ensure regularity of turning effort. 
The condition which limits the work of a cutter of this | 





| of Westminster, and is 154 chains in length. The new line | 


—— 


months been proceeding in the establishment of connections | bridge consisting of a skew span of 84ft., allowing for fou 
from the Great Central line at a point south of Beighton, and | lines of way underneath, and a small skew span, 21ft. Sin, 
also at Duckmanton. The connection south of Beighton has | which last named crosses over an accommodation road. The 
been constructed by Messrs. Bott and Stennett, contractors, | main span consists of two lattice girders of the Warren ty 
with steel trough flooring. The line then runs into cuttin 
on the west side of the Great Central main line, forming a 
connection with the down main line alongside the connection 
) | with the up mainline. The ruling gradient on this southern 
The junctions are of the ordinary double type, and the line is | connection at Duckmanton is 1 in 85. The total uantity of 
on a bank, with a ruling gradient of 1 in 80. The principal | filling required for the banks is 366,000 cubic east 2 and the 
works in this contract are the widening of an occupation | surplus required for this, beyond that provided by the ordinary 


commences 1 mile 32 chains south of Beighton Station—Great | 
Central Railway—and extends to a point 45 chains north o 
Killamarsh —Lancashire, Derbyshire, and East Coast line. 
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| excavations, has been taken from side cuttings on the west 


kind is the variation in the angle at which the tooth | and the construction of a skew span bridge over a mill siding. | side of the Great Central Railway main line alongside the 
presents itself to the feed pressure. In Fig. 3, e, f, and | The work was commenced in September last, and is now | “ flying’’ junction. 


g, show the direction of feed pressure in relation to three 
positions ofa tooth, the angle that g makes with the tooth | 
being such as to render the feed rather destructive to the | 
cutting edge. The path of the tooth is partly rotary, | 
a motion for which it is well adapted, and partly linear, a | 
direction for which it is only adapted near the beginning 
of its cut, when it is in what may be called a planing | 
position, and when the cut is at its lightest. In the | 
position indicated by g, not only is the tooth in its worst | 
position for linear or planing motion, but the cut is also | 
at its maximum at the same time, thus further burdening | 
the tooth. As mentioned above, the same thing occurs | 
with face cutters when the work is such that both the | 
advancing and receding teeth are cutting, as can easily 
be seen in Fig. 2, and for this reason it has sometimes | 
been urged that only the advancing teeth of face cutters | 
should be allowed to cut. As a matter of fact, the diff- | 
culty with both types of cutters is more apparent than | 
real, as the teeth are never stressed to their limit in | 
ordinary milling, and have quite enough margin of | 
strength and durability to resist the effezt of the feed | 
pressure. As an example of the class of work that may | 
be done by a milling cutter with coarse pitch and quick 
spiral, Fig. 4 is worth inspection. The cut is ;};in. deep, | 
5in. wide, and the feed 124in. per minute, the material | 
castiron. It will be seen that the chips have no appear- | 
ance of “filings,” being much more like the product of | 
a broad planing tool. 
There are many more questions in connectioa with | 
milling on which definite information is required if | 
milling is to take its proper place in the economy | 
of the machine shop, such as the effect of the feed 
per tooth on the cutting speed for different materials, 
the proper cutting and clearance angles for milling cutter | 


teeth, and the proper ratio between power consumed and | 


metal removed under the best conditions ; but enough has 


perhaps been said to indicate that there may be points in | in June last. 


| of the Staveley Town Station. 
leaves the northern connection at a point 44 chains from the 
connection with the Lancashire, Derbyshire, and East Coast 
Railway, is also a double junction, but differs from the 
| northern one in that the down line connection is effected by 


in use. 

The Duckmanton junctions consist of a double-line con- 
nection, which commences at a point on the Lancashire, 
Derbyshire, and East Coast line 28 chains east of Arkwright 
Town Station, and has connections with the Great Central 


line both to the north and to the south. The northern junc- 


These connections at Duckmanton and Beighton should 

| add materially to the potentialities of the ‘‘ Dukeries Route,” 
and will enable the Great Central Railway Company to divert 

| several of its freight trains from Grimsby and the Lincolnshire 
| district generally, and the southern section of its system 
from the existing routes to portions of the old Lancashire, 


tion is effected by means of an ordinary double junction at a | Derbyshire, and East Coast line, whilst by this means the 
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Fig. 2—ALTERATIONS AT VICTORIA STATION, SHEFFIELD 


point on the Great Central main line 2 miles 23 chains south 


means of a ‘‘flying’’ junction, a sketch of which is given in 


Fig.1. This work is being carried out by Messrs. Hutchinson 
and Co., contractors, of Leeds, and a commencement was made 
The southern junction was opened for goods 
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connection with milling which do not receive attention 
from the average user, and that the successful use of 
milling machines depends upon a proper appreciation of 
these points. The labour-saving possibilities of milling 
machines properly designed, built, tooled, and handled, 
are perhaps greater than of any other metal cutting tools, 
and it is for the present generation of engineers to avail 
themselves of these possibilities to the fullest extent. 








GREAT CENTRAL RAILWAY IMPROVEMENTS. 


On January 1st last the Lancashire, Derbyshire, and East 
Coast Railway—better known, perhaps, as the ‘‘ Dukeries 
Route ’’—passed into the possession of the Great Central 
Railway Company. With the view to linking up the old 
Lancashire, Derbyshire, and East Coast system with the 
Great Central Company’s main line, operations have for some 





and coal traffic in May. The northern junction will be ready 


for opening in July next. Commencing from the Lancashire, | 
Derbyshire, and East Coast Railway, the line is first on a | 
bank 9 chains in length ; it then runs into cutting, 20 chains, | 


and crosses under the public road from Chesterfield to 
Bolsover, which road is carried by a steel girder bridge, con- 
sisting of main girders and steel trough flooring. From this 


point the line is on a bank 36 chains in length, the maximum | 


height of this bank being 60ft. Theline then crosses ‘‘ Works 
Lane ’’ by means of a steel girder bridge consisting of rail 
girder construction, and effects a junction with the Great 
Central main line in a shallow cutting. The rail gradient is 
1 in 85 in a northerly direction and the radius of the curves 
is 14chains. The southern junction-at Duckmanton com- 
mences on the 60ft, bank previously alluded to, and a con- 


nection with the up Great Central main line is effected by | 


means of a line which runs parallel and alongside the main 
line for a distance of 15 chains, the cutting having been 
widened for this purpose. The ‘‘ flying’’ junction crosses 
over the Great Central main line by means of a steel girder 


The southern junction, which 


wholeof the important fish traffic from Grimsby to Nottingham 
and London—Marylebone—will be worked, as also a service of 
coal trains to and from collieries situated on the recently 
acquired section of railway. When the junctions have 
become properly consolidated it is intended to institute a 
service of through passenger trains from Leicester, Notting- 
ham, ana other of the Great Central Railway Company’s main 
line stations to Lincoln and Cleethorpe vid the ‘‘ Dukeries’’ 
line. 

At Sheffield the Great Central Railway Company is engaged 
upon two important engineering schemes, both of which, 
when completed, are destined very materially to facilitate the 
Great Central Railway Company’s main line traffic through- 
out South Yorkshire. At the Victoria Station, Sheffield, exten- 
sive structural alterations are being made, and an additional 
through loop is being made by the joining up of two of the exist- 
ing dock lines, a work necessitating the provision of an island 
platform and the rearrangement of the offices and conveni- 
ences—see Fig. 2. In addition, the Great Central Railway 
authorities are now proceeding with the task of opening out 
the Bridgehouses tunnel, situated some half mile westward 
of the Sheftield (Victoria) station. This tunnel has a length 
of 360ft., but only accommodates two tracks, an up and a 
down line. At its eastern end the tunnel affords connections 
with the Bridgehouses goods yard on the down side, and with 
standage sidings on the up side, and it was with the view 
to improving the working of the main line traffic and 
the shunting of wagons from the goods yard and sidings, 
that a contract was in April last year placed with Meisrs. 

| Bott and Stennett, of Westminster, for the opening 
out of the tunnel. On the top of the tunnel there 
had previously been a large amount of old property, belonging 
to the Great Central Railway Company, and a depth of 
material varying from 12ft. to 33ft. This is to be entirely 
demolished. Two public roads—Pitsmoor-road and Rock- 
| street—which cross the tunnel, are to be carried by means of 
| two steel girder bridges. The former street will be widened 
| out at the west side, and an improved junction with Macro- 
street effected. These bridges are each in two spans of 
61ft. 3in. and 38ft.9in., the central supports consisting of 
built-up steel columns, braced together. ‘The superstructure 
is to be composed of longitudinal girders, running in the 
direction of the roads, with jack arches turned in between 
the girders. Included in the undertaking is the building of 
large retaining walls, of a maximum height of 57{t., in order 
to support the roads and property on each side of the 
widened railway. Facing Stanger-street, on the down side, 
| &@ new retaining wall has been constructed to hold up the new 
bank formed for the extension. On completion of the present 
scheme there will be provision for eight tracks under the 


| bridges. In the carrying out of this contract it has been 
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arranged, first, to construct one span of each bridge on the 
down side of the railway, and then to temporarily divert the 
main line clear of the tunnel. By this means the traffic will 
be diverted from the tunnel during the period of its demo- 
lition, and also during the time the retaining wall on the up 
side is being built. This new retaining wall on the up side 
will be on the site of the present up line through the tunnel ; 
consequently, the diversion of the main line became impera- 
tive. To facilitate operations, the road traffic along the 
Pitsmoor-road has now been diverted along the rorth side of 
the alterations to Rock-street, which is carried by means of a 
temporary bridge over the site of the work. The undertak- 
ings described above are being carried out to the designs, and 
under the superintendence, of Mr. C. A. Rowlandson, the 
chief-engineer, and Mr. J. B. Ball, assistant-engineer (new 
works), Great Central Railway Company, Marylebone Sta- 
tion, N.W., to whom our representative is indebted for much 
of the information and for the use of the diagrams given 
herewith. 








SPUR WHEELS WITH CIRCULAR TEETH. 
(From a Correspondent ) 

(1) Or the theoretically correct forms for teeth the most 
important are the eycloidal and the involute. As, how- 
ever, the epi- or hypo-cycloid and the involute of the circle 
are difficult to draw or to realise in metal, they are often 
approximated to by circles, so that we have teeth each 
face of which is one of two circular arcs. The object of 
this paper is to re-discuss this approximation with the 
minimum of reference to the primary form. 

The case of a wheel driving a pin-wheel is taken first 
(§ 2), partly on account of its simplicity, and partly 
because it leads easily to the case of two ordinary wheels 
with approximately cycloidal teeth, which is discussed in 
detail (§ 6). The general case of the two-arc tooth is 
then briefly dealt with (§ 10). I finally discuss the 
one-are tooth, both as an approximation to the involute 
tooth (§ 11), and in general (§ 12). 

As the mathematics is lengthy and of little interest, 
I have not given it, but have merely indicated the 
methods by which the various results have been obtained. 

(2) Let us first suppose that we have a wheel driving 
a pin-wheel, the pins of which are of zero thickness. 
The correct form for the teeth of the driver is the epi- 
eycloid generated by a pin when the pin-wheel rolls on 
the pitch circle of the driver. The action of a tooth 
commences at the line of centres and must continue 
till the next tooth has reached this line. 

Now replace the epicycloid by an arc ofa circle passing 
through the point where the epicycloid meets the pitch 
circle. We lose nothing in generality by so doing, as 
shifting all the teeth of a wheel along the pitch circle 
causes no change in the character of the action. We 
suppose the action still to commence at the line of 
centres. When the driver has moved through an amount 
equal to the pitch the pin should leave the tooth. If 
the tooth at this point lies too high the pin will fall back 
as it leaves the tooth, and the new pin as it comes into 
action will strike a blow on its tooth ; the motion will be 
very irreguiar and of a kind harmful to the wheel. If,on 
the other hand, the tooth is too low, here the new pin 
will have come into action already. This is much less 
objectionable; but partly because of the difficulty in hand- 
ling this case mathematically, and partly because it is 
unsuitable for application to the spur wheel, we will 
assume that the tooth is correct where the pin leaves it. 
In order to avoid shock arising from sudden changes of 
angular velocity, we must also make the angular velocity 
of the driven wheel correct at this moment, since it is so 
when the new pin first comes into action. Hence the 
normal to the circular tooth is to pass through the point 
of contact of the pitch circles. 

(8) Ourconstruction for the circular tooth thus—Tig. 1— 





Fig. 1 


is:—Draw the pitch circles touching at C. Set off the 
pitch along the circumferences of the driver and the 
driven wheel, getting P and Q. Join the latter to C and 
produce. With its centre at some point R in QC drawa 
circular arc to pass through P and Q. This is one face of 
- om. and only needs to be copied to give the whole 
wheel. 
_ (4) It may be convenient, and certainly will be interest- 
ing, to have a formula for the radius RP. We can find 
this radius by direct calculation from the figure, but the 
accurate formula is complicated, and the approximation 
necessary to make it useful is somewhat troublesome. 
An easier way is to notice that the approximate equation 
of the epicycloid near the cusp is y = k x*, and to find 
the equation of the circle passing through the origin and 
touching the curve at y = y'. In this way we find that 
the radius is three-fourths of the radius of curvature at 
y', and hence is 8C Q (a + b) /2 (a +2), where a is the 
radius of the pitch circle of the driver, and b that of the 
driven wheel. The angle, in degrees, that C R makes 
with the radius A C is 90 — 180/n, where n is the number 
of pins. (We may note that if b=, then CR 
= —CQ /4, which gives us a well-known approximate 
construction for marking off an arc of given length on a 
given circle.) 

In the same way we can obtain an approximate 





formula for the error of the circular arc at any point. I 
find the error to be a maximum at a point one-fourth of 
the way from the cusp to the point of contact, 2.e., at the 
point touched by the pin, when the wheels have moved 
through half the pitch, and to have there a value one-fourth 
of the maximum distance of the circle from its chord. 
This may seem large, but I find that the more commonly 
accepted approximation, viz., that circle of curvature of 
the epicycloid that has half the radius of the circle of 
curvature at the extremity of the part of the curve taken, 
has an error three and a-half times as great. On the other 
hand, as we have made the circular are satisfy other 
conditions than that the error should be a minimum, it is 
not the closest approximation that can be found. On 
performing the calculation indicated we find the error to 
be p* (a+ b) (a+ 2 b) /192 a*b?, where p is the pitch of 
either wheel (approximately = CQ). The circular arc 
everywhere lies below the epicycloid. If the driven 
wheel has six pins, we may expect errors in its position 
of the order of twenty minutes of arc; the error varies 
inversely as the cube of the number of pins, and hence 
will be exceedingly small if this number is at all large. 

(5) In practice the pins will have some thickness. We 
may make them of any suitable diameter, and make the 
radius of the faces of the teeth less by half this amount, 
still drawing the arcs with the same centres. The action 
is the same, excepting that there is now some action 
before centres, and that the total amount of rubbing is 
diminished. 

(6) We now pass to the ‘case of a pair of spur wheels 

whose teeth have roots and flanks. We may, if we like, 
design each wheel by the method given above, so that 
the flanks will work correctly with an external pin wheel 
of circumference six times the pitch, and provided with 
six pins of zero thickness, while the roots will work with 
a similar internal wheel. In this case the action is half 
before and half after centres, and extends over a distance 
equal to twice the pitch, so that we always have two pairs 
of teeth in contact. On drawing the wheels we see im- 
mediately that at the beginning, middle, and end of the 
action of a pair of teeth they touch one another, where 
they are touched by the pins, and conclude that the 
action is correct according to the criterion given above 
(§ 2). 
The above statements as to the action are not quite 
correct. Owing to the error of the circular tooth there 
is usually only one pair of teeth in contact at any 
moment. If the driver is smaller than the driven wheel 
the action is chiefly before centres, which is bad. Unless 
the numbers of teeth exceed certain values, the teeth are 
not long enough to reach to the end of the path of con- 
tact assumed above, and the conclusion arrived at is 
inaccurate. In any case, the error in the position of 
the driven wheel is eight times as great as in the case 
about to be diseussed. 

7 We now abandon the idea of having two pairs of 
teeth in contact at any moment, and hence make the 
action begin a distance before centres equal to half their 
pitch and end the same distance after centres. 

The geometrical construction is:—Draw the pitch 
circle and draw a circle of circumference six times 
the pitch, touching it externally at C. Set off half the 
pitch from C slong these circles, getting. P on the pitch 
circle and Q on the other circle. Join QC and produce. 
With its centre at some point R on this line draw a circle 
to pass through P and Q. Now draw another circle of 
circumference six times the pitch, touching the pitch 
circle internally atC, and repeat the above construction 
on the other side of C. We now have the flank of one 
tooth and the root of the preceding one. To draw each 
tooth completely we only need to copy these circles. 

If we draw two such wheels, using pitch circles touch- 
ing at C, we see immediately that the position and velo- 
city of the driven wheel are correct at the beginning and 
end of the action between any pair of teeth. They are 
also correct when the point of contact is on the line of 
centres, and hence we have securedsix good qualities in the 
action. We cannot expect to secure more, as the two 
circular ares only introduce six disposable constants—or 
five if we restrict them to meet on the pitch circle. 

8. If we prefer to calculate the radii of the ares we may 
use the formula of § 4, remembering that C Q is now in 





l8teeth 
Fig. 2 


length approximately half the pitch, and is inclined at 
75 deg. to the radius. The construction—Fig. 2—then 
is:—F rom the point P, where a tooth crosses the pitch 
circle, set off half the pitch on either side, getting C and 
C'. Through these points draw lines inclined at 75 deg. 
to the radii to C ane 1, Set the compasses to a radius 
3 p (n + 6) /4 (n + 12), where n is the number of teeth 
in the wheel, and with centre P draw an arc cutting the 
line through C in R (the point R is inside the circle). 
With centre R describe an arc PQ. This is the flank of 
the tooth. Next set the compasses toa radius 3 p (n — 6) 
/ 4 (nm — 12), and repeat with the line through C' (the 
point R! is outside the pitch circle). This gives the root. 
One face of the tooth is now complete, and only need be 
copied to give each face of each tooth. 

(9) The error can be found by using the formula of § 4, 
remembering to replace p by p/2. To find the maximum 
error, the maximum errors of the root and flank that are 
in contact are to be subtracted, as both occur at } pitch 
from the line of centres. If the radii of the pitch 
circles are R and S, and the aumbers of teeth m and 7, 





so that R/m = S/n, and a flank of the first wheel touches 
a root of the second, the error is— 
p* (m + 6) (m+ 12) _ p* (n — 6) (n — 12) 
8 x 192 x 36 R? 8 x 192 x 86S? 


= p?(m+n)'mn +.4(n — m)* | 3072 n? R 


= pr (m+ n)imn +4(n — m)} 768 m? n? 


since p = 2 e R/m. 

If a root of the first wheel touches a fiank of the seeond 
the error is obtained by interchanging m and m in the 
above. 

For example, if a wheel of twenty-four teeth drives one 
of twelve teeth, the maximum error in the position of the 
latter is about three minutes of arc. 

If we alter the numbers of teeth proportionally, the 
error varies inversely as the square of either number 
approximately. If we wish to have the minimum of error, 
we must not only make the numbers of teeth large, but 
also give to the pin wheels used in designing the-teeth the 
largest possible number of pins, which is half the number 
of teeth of the smaller wheel. If this is done, the error 
varies inversely as the cube of the number of teeth of 
either wheel. 

(10) We cannot immediately say, as in the previous 
case, that this is the best solution, for we may get teeth 
by the following more general method :—Through a 
point on the pitch circle draw a line making any angle 
9, say 15 deg., with the tangent, and set off any multiple 
of the half-pitch p/2, say p (1 — A 6*) /2, where A is some 
constant, either way along this line, and join to points set 
off on the pitch circle at arcual distances p/2 by circles 
with their centres on the line drawn. This includes 
the case of § 7,A then being 1/6. We cannot give Aa 
smaller value, as the tooth is then liable to be undercut. 
If A = 1/2, we have an approximation to the involute 
tooth, which, however, we must reject, as there is a 
re-entrant angle in the face of the tooth where it crosses the 
pitch circle. With values of A less than 5/12 this fault 
does not occur. The error in the motion is difficult to 
work out. In the only case that I have tried (A = 1/3, 
the wheels having twelve and twenty-four teeth) the error 
is greater than with the approximately cycloidal tooth. 
If we take A = 5/12, the wheels will presumably be 
little sensitive to errors in the distance of their centres, 
on account of the closeness of the approximation of their 
teeth to involute teeth. The ccenstruction for the face 
of a tooth is the same as that of § 8, excepting that 
the radii are 3 p (n — 6)?/ (n? — 72 n+ 288) for the root 
and 3 p (n + 6)?/ (n? + 72 n + 288) for the flank 
(assuming that @ = 15 deg.). If the former is negative, 
as is the case if the wheel has fewer than sixty-seven 
teeth, the root is convex. 

(11) We can approximate to the involute tooth by a 
single circular arc; the only way to get sets of wheels is 
to make the arc the circle of curvature at the point where 
the involute crosses the pitch circle. The construction 








Fig. 3 


for the tooth is:—Through the point P where the tooth 
crosses the pitch circle draw a line making an angle with 
the radius equal to the complement of the obliquity (say, 
cos ~ 11/4). Drop a perpendicular from the centre on this 
line, meeting in itin R. With centre R describe a circu- 
lar arc to pass through P. This is one face of one tooth. 
The radius of the arc is a/4, where ais the radius of the 
pitch circle. The error of the motion of the wheels varies 
approximately inversely as the cube of the number of 
teeth, but the coefficient being high, the error will usually 
be greater than in the case of the cycloidal tooth. A 
serious fault of this approximation is that the circle lies 
above the correct curve at the root, whereas for smooth 
working it is desirable that it should lie below it at both 
ends of the working face. 

(12) We now study the one-are tooth more generally 
and without any intention of approximating to any par- 
ticular curve. The two wheels with a pair of circular 
teeth in contact may be regarded as a three-bar link- 
work, the centres of the wheels being the two fixed 
joints, and the centres of the arcs the two moving 
joints—Fig. 3. We express the conformation of the 
links in terms of ¢ and ¥, and find the conditions that 
ad? y / (d 9) and d*y/ (d ¢)* should vanish (so that we 
carry our approximation one stage further than before), 
and then express these conditions in terms of a, b, 6, C L, 
and CM. We find that L must lie on a circle touching 
A’s pitch circle internally at C and of diameter 3 a b / 
(a + 2 5), and that M lies on a similar circle of diameter. 
3ab/(b+ 2a); i.e., the radii of the teeth are 3 a 1 
sin @/ (a + 26) and3absin @/ (b + 2 a) respectively. 
We can find the error by carrying the differentiation one 
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stage further. The error in angular position of the driven 
wheel is— 
xtk (1 + &) (L + 2k) (2 + &) / 1152 tan 9 

where x is the angular pitch (in radians) of the driver, * 
the number of teeth of the driver divided by that of the 
driven wheel, @ the obliquity. If the driver has 24 teeth, 
the driven wheel 12, and ¢-— 15 deg., the error is about 
6 minutes. The wheel is in this case rather worse than 
that with approximately cycloidal teeth, but as the error 
varies inversely as the fourth power of the number of 
teeth, it will be very small indeed if the teeth are 
numerous. We may note that we lose instead of gain- 
ing in accuracy by decreasing the obliquity. Since our 
approximation has been carried one stage further than 
in $ 11, we avoid the serious fault mentioned there, and 
the teeth may be expected to work smoothly. 

(13) The approximately cycloidal tooth seems to be 
the best suited for general purposes, if not for all. The 
error is not greater than would be produced by a little 
wear—about ;J,;in. in a wheel of 10m. radius. One 
would expect from theory to find the wear greatest at 
some distance inside or outside the pitch circle; it may 
be worth while to decrease the radius of the flank and 
increase that of the root slightly, so that in the early 
stages the wear may cause the tooth to approach the 
theoretical form, with the result that a longer time 
elapses before the wheel becomes too inaccurate to be 
used. 








LITERATURE. 


Annuaire pour An 1907. Par le Bureau des Longitudes. 
Paris: Gauthier Villars. 

Tuts well-known annual appears this year for the one 
hundred and eleventh time in its accustomed form, and 
according to the new arrangement adopted in 1902 the 
auxiliary tables are confined to the subjects of metrology, 
money weights and measures of different countries, 
geography, statistics, and meteorology, which will be 
replaced in 1908 by those relating to mechanics, physics, 
and chemistry. Among ‘the novelties are two special 
tables giving the population of the towns in France— 
263 in all—with more than 10,000 inhabitants, and the 
geographical positions and altitudes of the more im- 
portant towns and administrative centres. The highest 
town appears to be Briancon, in the Alpine region, whose 
geographical centre is 4344ft. above the sea, and that of 
the railway station serving it, 3950ft. Murat, in Auvergne, 
3074ft., seems to be the highest place in Central France. 
Another useful modification has been made in the compa- 
rative tables of French and foreign coinages, the conven- 
tional par values of the silver coins having been omitted and 
the average exchange values for the preceding year substi- 
tuted. A supplemental table onthe money used inthe French 
colonies and dependencies discloses a series of picturesque 
irregularities in strong contrast to the severe decimal 
gold and silver coinage of France, bronze and zinc cur- 
rency being largely used. In the sugar colonies francs 
and half franes are represented by bronze tokens, and in 
Western Africa the same system is used for large values, 
from 5f. up to 50f., whichare round, the smaller and frac- 
tional units being square or hexagonal. In Dahomey 
cowries are still used as fractional currency, the par 
value, so far as they can be said to have any, being sup- 
posed to be 2800 for 1f., but they increase in value with 
the distance from the coast. 

The supplemental scientific notices are of great interest. 
They include a paper on the measurement of the diameter 
of Venus and a report of the proceedings at the fifteenth 
meeting of the International Geodetic Association held 
at Buda-Pest in September, 1906, both by M. Bouquet de 
la Grye; and a remarkable memoir on the constitution of 
the solar atmosphere, by M. H. Deslandres. 

The proceedings at the Geodetic Congress seem to have 
been of importance. The measurement of longer base 
lines for fundamental triangulations has been much 
facilitated by the adoption of the combined wire method 
of liiderin and the Invar nickel steel of Guillaume. Ina 
recent duplicate measurement of the Simplon Tunnel by 
the latter, the results agreed within one-millionth of the 
total length, the work having been completed in five days. 
The length of the tunnel exceeds 12} miles. In Equatorial 
South America and Russia the approximations obtained 
by the wire method seem to be from 1 to 100,000 to 
1 to 200,000. The determination of the gravitation con- 
stant by new methods has also received much attention. 
Among these, the torsion balance of Cavendish seems to 
have been most favoured— notably by Eétvos in Hungary 
and Brillouin in Switzerland. The latter observer has 
used the method for determining the local variations of 
g and the curvature of the spheroid by observation in the 
Simplon Tunnel, the sensibility of the apparatus being 
such that it indicates the irregular distribution in the 
surrounding rock mass caused by the shelter chambers 
excavated in the side wall at every kilometre along 
the line. 

The most remarkable contribution to the proceedings, 
however, was that by Messrs. Tittmann and Heyford on 
the determination of the figure of the earth from observa- 
tions in the deviation of the plumb line at the principal 
points of the United States Coast Survey triangulation, 
which covers 19 deg. in latitude and 57 deg. in longitude. 
The conclusions arrived at are:—(1) That the equatorial 
and polar radii of the spheroid are in the ratio of 
6,378,283 to 6,356,868 to each other; (2) that the 
hypothesis of a rigid globe is inadmissible; and (3) that 
the solid crust may be from 80 to 160 kiloms. thick, the 
probable value being 114 kiloms. (71 miles). 

As regards the surface contour, the total length of lines 
of levels carried out by the different national surveys is, 
according toa report by M. Lallemand, equal to about 
eight times the circuit of the globe. The degree of pre- 
cision. may be taken to be about the same throughout, 
and the absolute error scarcely to exceed 4in. on a length 
of 500 kiloms. (312 miles). It is unlikely that any higher 





accuracy can be attained with the ordinary method of 
spirit levelling, but a new instrument, called the colle- 
mator level, has been designed by Messrs. Claude and 
Driencourt, for determining the horizontal plane by a 
mercury bath instead of the ordinary air bubble, whereby 
the accuracy may be increased from two seconds to 0°2 
second of arc. This principle has been adopted by the 
same observers in their prismatic astrolabe for the 
measurement of zenith distances which dispenses both 
with a vertical circle and a micrometer, and admits of 
thirty determinations of the zenith distances of stars to 
be made in an hour. This instrument has been used in 
the determination of the difference of longitude between 
Paris and Brest, where, by the substitution of the tele- 
phone for the telegraph, a telegraphic recorder was dis- 
pensed with, and the method of eye and ear observing 
substituted with good effect. 

The decennial period for which the International 
Geodetic Association was founded came to an end in 
1906, but it has been renewed by the Governments 
interested for a further period of ten years. It is pro- 
posed to hold the next meeting at Cambridge in 1909. 


Mechanische Technologie des Metalle und des Holzes. Von 
Prof. THEOBALD DrmuTH. 8vo, pp. 357, with 488 text 
illustrations and nine plates. Vienna and Leipsig : 
F. Deuticke. 1907. 

Tuts volume, whose title may be rendered as ‘“ Technology 

of Metal and Wood Working,” is essentially of an elemen- 

tary character, giving descriptions of the tools employed in 
machine construction from the simple hand chisel, saw, 
file, and hammer up to the latest developments in lathes, 
machines for planing, drilling, and boring, and other 
machine shop appliances; while those of the foundry 
forge, smithy, and-boiler shop reserve are similarly 
treated, but in a more condensed fashion. The purpose 
of the book is, perhaps, best indicated by the statement 
on the title page, that it is authorised by the Ministry of 

Education for use in the trade schools of the Austrian 

Empire, where, no doubt, it will be useful both to students 

and teachers in sparing some of the initial drudgery both 

in note-taking and lecture illustration, although for the 
former purpose it may not be of unmixed benefit. How- 
ever, the larger sections of the community not included 
in these classes may find it useful, especially those who 
wish to obtain some information on the matters of which 
it treats without going into the more elaborate details of 
the larger works, and the more so as it has been con- 
structed on broad lines, the products of the leading 


machine makers in all countries being noticed, instead of | P° 


merely confining it to those of a single country. The 
matter is brought up to date, the information including 
notices of the work of Professor Nicolson and the 
Machine Tool Supplements that have appeared in our 
columns. A commendable feature is to be found in the 
illustrations, many of which have been specially prepared 
by the author, while perspective blocks from manufacturers’ 
catalogues have been more sparingly used. For larger 
and more complicated machine tools a few examples are 
given in the plates at the end, which are simple and 
effective for the purpose of the volume. 





SHORT NOTICES. 


Boiler Waters —Scale, Corrosion, Foaming. By W. W. 
Christie, M.Am.Soc.M.E. London: E. and F. N. Spon, 
Limited, 57, Haymarket. Price 12s.6d.—The subject of the 
purification of boiler feed-water is one to which much atten- 
tion has been paid within recent years, and one the importance 
of which is becoming more appreciated by engineers generally. 
The author, in the opening paragraphs of the book, states that 
the relative value of one boiler to another may, in many 
cases, be measured by its scale-forming propensity with a 
given water. Purify this water, he says, and all boilers come 
much nearer a uniform value per unit of heating surface. 
He commences the book with a chapter on water, its pro- 
perties and analysis. This chapter is exhaustively treated, 
and gives us all the information we usually require for a 
general knowledge of the subject. Chapter II. deals with 
boiler scale. The author has collected some excellent photo- 
graphs of specimens of scale which show the remarkable 
extent to which scale sometimes forms. Analyses of boiler 
scales and water are given, together with an interesting table 
of the composition of boiler incrustations from different 
waters. The following two chapters are on corrosion and 
foaming, and again many good photographs have been repro- 
duced, and many remarkable cases of corrosion are quoted. 
Oil, grease, and hardness of water have each one chapter 
devoted to them. The author then describes numerous feed- 
water heaters, after which he commences describing water- 
softening apparatus. This part of the book is undoubtedly 
the weakest ; he has collected only a few t of plants, 
admittedly good machines, instead of, as would have ma 
better and wiser plan, giving descriptions and illustrations of 
more machines, and of all types. The book appears to be 
more a compilation of other people’s investigations than an 
original work on the subject, Nevertheless, it loses none of 
its merit for that reason; the value, in fact, is rather 
enhanced, because it brings together under one cover the 
views of most of the leading authorities on this interesting 
subject. The author has arranged the book nicely, and the 
excellent illustrations which accompany the letterpress have 
been carefully executed. 


The First Annual Statement of the Trade and Shipping of 
the Colonies and Territories Forming the South African 
Customs Union, 1906. Compiled by the South African 
Customs Statistical Bureau, Cape Town. Cape Town: 
Whitehead, Morris and Co. Price, for all returns issued 
£2 2s. per annum.—The tables contained in this book 
constitute the first volume of the first complete set of 
annual statistics relating to the trade and shipping 
of British South Africa which has been issued since the 
establishment of the South African Customs Statis- 
tical Bureau in 1905. The figures in the first volume or 
section deal with the trade and shipping of the Coast Colonies 
of British South Africa for the year 1906. The figures in the 
second volume show the trade of the inland States, i.e., 
Orange River Colony, Transvaal, Southern Rhodesia, and 
North-Western Rhodesia, for 1906. The third volume is con- 
cerned with the trade of British South Africa as a whole, 





without regard toindividual States. It includes some further 
tables relating to separate Colonies, and also certain compara. 
tive summaries of imports and exports for each Colon rang. 
ing over periods of three or five years. The appendix con- 
tains the Customs Union Tariff. 

Standard Percentage Theodolite and How to Use it. By 
John F, Fergusson, M. Inst. C.E. York: Coultas and Volans, 
Little Stonegate. Price 1s. net.—This small pamphlet gives 
a description of Mr. Fergusson’s standard percentage theodo. 
lite, together with a detailed account of how to use it. The 
feature of this instrument lies in the special graduation of 
the horizontal and vertical circles of the instrument. It is 
claimed that by means of the vertical circle and a graduated 
levelling staff the length of a course can be found without 
chaining, whether the sight be inclined or not. The length 
of the course being known, the rectangular co-ordinates can 
be obtained immediately from a reading of the horizontal 
circle. The length of the course being known, the difference 
ef level between the ends of a course can be read directly 
from the instrument. In curve ranging no tables are re- 
quired for the determination of the deflexion angle. Other 
points of interest are also set forth, but we cannot enter into 
them here. The pamphlet, however, is well worth studying, 
as the instrument certainly appears to possess many valuable 
qualities. 

Cassell’s Engineers’ Handbook. By Professor Henry 
Adams, M. Inst. C.E., &. London: Cassell and Co., 
Limited, La Belle Sauvage. Price 7s. 6d. net.—This hand- 
book consists essentially of a compilation of facts and 
formule, principle and practice in most branches of 
engineering. Under a slightly different title it has already 
passed through four editions, and has now been thoroughly 
revised and partly re-written. It has been the author's aim 
to make the book as readable as possible, and a considerable 
amount of success has attended his efforts, The book has 
the disadvantage of being large, and therefore cannot be 
carried in the pocket as most handbooks can. On the other 
hand, the bold, clear type of the text makes it much more 
pleasant to consult. From aclose examination of the book 
we should say that it is intended—in fact, is more suitable 
—for engineers in practice than for the engineerimg student, 
2 ia the latter will find much to intetest pa instruct 

im. 

Kelly’s Directory of the Merchants, Manufacturers, and 
Shippers of the World. Twenty-first edition. London: 
Kelly’s Directories, Limited, 182-3-4, High Holborn, W.C. 
—The twenty-first edition of this useful directory has just 
been published. It is unnecessary to detail the contents, as 
they are already so well known, and there does not appear to 
have been any great change made in the 1907 edition. 
Briefly stated, it may be said that there are two parts. In 
the first is the colonial and foreign section of the work, and 
contains a concise statistical account of each country, its 
rts and principal towns, with lists of bankers and classified 
lists of merchants, brokers, shipping agents, buyers of 
British goods, and manufacturers of goods exported. The 
second division contains the names and addresses of the 
manufacturers of the United Kingdom, and carefully 
arranged lists of the exporters and importers, showing not 
only the countries with which they carry on business, but 
also the goods they deal in. 

The Value of Pure Water. By George C. Whipple. London: 
Chapman and Hall, Limited. Price 4s. 6d. net.—In this 
little book, as the title implies, the author discusses the value 
of pure water. The contents appeared originally in a collec. 
tion of scientific papers entitled ‘‘ Biological Studies by the 
pupils of William Thompson Sedgwick.’’ For what the 
reader may expect to find, we cannot put it more concisely 
than the author has done in the preface—he wishes to dis- 
claim any great degree of accuracy or permanency for the 
formule suggested, and warns the reader against a too 
definite a of them in particular cases, ‘‘ The 
whole study is intended merely to illustrate a fact which in 
the past thas been too little appreciated—namely, that an 
impure water supply affects not only the health and comfort 
of a community, but also the individual pocket of the 
people.’’ ; 

Practical Timber Measurer and Timber Buyers’ Tables 
1907-8. London: Alfred Haworth and Co., Limited, 84, 
Leadenhall-street, E.C. Price 1s.—This appears to be a 
useful little handbook, which gives much information in a 
small space. It commences by showing how to check timber 
invoices and explaining timber trade measurements. Then 
follow numerous methods by which the weight of timber, 
the cost and superficial measurements, can be devermined 
A large number of useful tables is also included, which give 
tabulated data relating to timber which are of value to the 
timber buyer. 

Pumps and Hydraulic Rams. By Paul Hasluck. London: 
Cassell and Co., Limited. Price 1s. net.—This book con- 
tains, in a form convenient for everyday use, a number of 
articles on pumps and hydraulic rams which have already 
appeared in Work and the Building World. They are 
elementary, but this in no wise detracts from their value, 
for there is a great deal to be learnt in the 157 pages. A 
feature of the handbook is the clearness of the many draw- 
ings which accompany the text. 





BOOKS RECEIVED. 

Our Homeland Churches and How to Study them. By 
Sydney Heath. London: The Homeland Association, 22, 
Bride-lane, Fleet-street, E.C. Price 2s, net. 

Manchester Royal Exchange Directory, 1907. Compiled by 
Richard Collinson. Manchester: Richard Collinson, 9, Cor- 
poration-street. Price 10s. 6d. net. 

Proceedings of the United States Naval Institute. Vol. 
XXXIIL, No. 1. Edited by Philip R. Alger. Published by 
the Institute, Annapolis, Md. 

G.W.R. Mechanics’ Institution, Swindon: Junior Engi- 
neering Society ‘‘ T'ransactions,’’ 1905-6. Swindon: Great 
Western Railway Locomotive Department. Price 5s. net. 

Commutatrices et Transformateurs Electriques Tournants, 
By Jean Paraf. Paris: Gauthier-Villars, Quai des Grands- 
Augustins 55. Price 2:50f. 

How to Shoot: The New Method of Learning Rifle Shoot- 
ing. By E. J. D. Newitt. London: Simpkin, Marshall, 
Hamilton, Kent and Co., Limited. Price 6d. net. 

Constructions des Induits d Cowrant Continu. By E. J. 
Brunswick and M. Aliamet. Paris: Gauthier-Villars, Quai 
des Grands-Augustins 55. Price 2°50f. 

Irrigation: Its Principles and Practice as a Branch of 
Engineering. By Sir Hanbury Brown, K.C.M.G. London : 
Archibald Constable and Co,, Limited, Price 16s. net, 
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No. I, 





stone rock. Thus, the company had considerable advan- | the offices, one comes into the general stores. Adjoining 
| tages to start with. A very small portion of what now | are the twist drill department and the tool room. It may 
| constitutes the full area of the site was occupied by a | be mentioned that the company does a large business in 


Aw undertaking of great magnitude is that which was | small tube works. This was acquired and utilised, and | twist drills, reamers, milling cutters, screw dies, taps, &c. 
started by the Coventry Ordnance Works, Limited, | from this nucleus sprang the huge works which now exist. | These are made with great care and accuracy, and are 
some few years ago. Before going on to discuss it,as we | There has just been completed a considerable addition, | checked and gauged after each operation. High-speed 
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“Tre ENnGineer” 


being:—Messrs John Brown and Co., Limited, of Shef- 
field and Clydebank ; Messrs. Cammell, Laird and Co., 
Limited, of Sheffield and Birkenhead; and the Fairfield 
Shipbuilding and Engineering Co., Limited, of Govan. | 
The company works largely in connection with these 
three firms, which, between them, can produce any 
material required in naval or military equioment, and by 
this means they are able greatly to reduce working costs. | 
The firm possesses four establishments. The first of | 
these is at Coventry; the next at Scotstoun, near Glasgow; 
the third at Cliffe, on the Thames; and the fourth—a 
proving ground—on the Wash; and, in addition, there is 
the London oftfices—30, Broadway, S.W.—where the 
designing staff are employed. 

Broadly speaking, the works at Coventry are employed | 
for the manufacture of guns, gun mountings, shells, fuses, 
&e. The Scotstoun works, which are just completed, | 
will be used for the assembling and finishing of heavy | 
naval mountings and appurtenances of war vessels. At | 
Cliffe works the shells and cartridges are filled, and on | 
the Wash the guns will be tested as soon as the necessary | 
plant there is completed. 

We propose, in what follows, to place before our 
readers a description of these various establishments, 
and we would hasten to express our thanks to the 
Coventry Ordnance Works, Limited, and to the various 
members of its staff. with whom we have come into | 
contact, for the courtesy with which they have given us 
facilities for inspecting the works. 

The works at Coventry, with which we shall first deal, | 
are situated rather over a mile from the centre of the 
city. It will not be necessary for us to go into detail | 
regarding the growth of these works. Suffice it to say 
that from comparatively small beginnings they have 
within the last few years grown to the size represented | 
on the accompanying plan, Fig. 1. The site is excellently | 
chosen for a works, so far as facilities are concerned. 
There is direct siding accommodation with both the | 
London and North-Western and Midland Railways, and | 
the Coventry Canal half encircles the site. The latter is | 
specially of value for bringing coal into the works from | 
the pits in the immediate vicinity. It will be observed | 
that the various boiler-houses have been erected close | 
alongside the canal, so that there need be no useless | 
handling of the coal. In addition to this, the water of | 
the canal is employed for condensing purposes, as will be | 
explained further on. Discussing the actual site itself, 
this also is well chosen. The ground, though not quite 
level, has practically no serious irregularities, while at a 
varying depth from the surface, but averaging about 6ft., 








there is an excellent foundation on very fairly hard sand- | 


ose to do in the following series of articles, we may | which, however, is not yet quite fully at work. This | steel is used in every instance, and in annexes to the 
hat the company is a combination in which three | consists of a large shop measuring some 980ft. long by | shops are plants for hardening and for cleaning by sand 
ies hold practically all the shares, these | 200ft. wide, with the accessories necessary to render it | blasting. This shop is of great interest, as much inge- 
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Fig. 1 


capable of turning out naval and military ordnance of ; nuity has been displayed in the designs of machines for 
every size. This shop will be described in detail later on. | saving labour. Thus, in some of the machines as many 

Meanwhile, we turn to the older part of the works, | as sixteen articles may be tooled at the same time. 
which is in full operation. The accompanying plan,} A modern gear-cutting plant provides for all the gear 
Fig. 1, shows the general lay out oi the works. It will | cutting required in other departments. Gears can be cut 
be seen, first of all, that the railway siding enters practi- | up to 72in. in diameter and 18in. face. We may mention 
cally every shop, and as these latter are plentifully pro- | that most of the tools in this shop were designed and 
vided with overhead and other cranes, there is every | made by the firm. 





POWER HOUSE 


Fig. 2—ORIGINAL 


Adjoining this shop is the tool-room, which is a fine 
| shop some 150ft. long by 85ft. wide. In it are forty-four 
of them being of 50-ton capacity-—are provided in different | lathes with 10in., 8in., and 6in. centres; twelve milling 
places, so that everything which it is necessary to weigh | machines, including No. 1 ard No. 2 Brown and Sharp 
may be weighed. The entrance to the works is reached | universal millers; six drilling machines ; two slotters with 
by a turning off the Stoney Stanton road, just after the | 12in. stroke; .six shapers with 12in. and 18in. stroke ; 
latter has crossed the Coventry Canal. Passing through ' twelve grinders and two horizontal boring machines with 


facility for moving goods about whether they be raw 
materials or finished articles. Moreover, weighbridges—one 





THE ENGINEER 


May 31, 1907 


Sacer — 








THE COVENTRY 





Fig. 3—CARRIAGE SHOP 


These tools are of the best , There are two 30ft. by 8ft. hand-fired Lancashire boilers 
| with Meldrum furnaces, one Babeock and Wilcox boiler, 
capable of evaporating 18,000lb. per hour, and one 
locomotive type marine boiler with two furnaces. The 
chimney is 185ft. high and 8ft. irternal diameter at the 
| top. The generating machinery consists of two 225-kilo- 
watt compound-wound dynamos made by Crompton and 
| Co., and one 400-kilowatt shunt-wound dynamo made by 
Dick, Kerr and Co., Limited, direct coupled to Belliss and 
| Morcom engines. There are also balancers made by 
| Crompton and Co., which are capable of dealing with an 
| out-of-balance current of 250 ampéres. There is a switch- 


tools, comprising lathes, the largest of which can take in | board having marble panels, which is 32ft. long. A 
work up to 6ft. diameter and 25ft. long; milling, drilling, | complete air compressing plant is also installed with main 
and slotting machines, the largest having a 30in. stroke ; | and subsidiary pipes passing to all the main columns in 
planing machines, the largest capable of dealing with | the shops for driving the pneumatic drills, chippers and 
work 8ft. by 8ft.. and 385ft. long; Norton grinding | riveters. As we shall have occasion further to refer to 


3in. spindles and 3ft. stroke. 
and most accurate makes obtainable, being intended for 
the manufacture of tools and gauges used by all the 
other departments. Here all the many special gauges 
are put together, and we can bear testimony to the excel- 
lence of the workmanship. Each jig or gauge as it is 
made, after being approved and passed by the shop 
examiner, is sent to a special inspection department 
adjoining, where it is finally approved and passed into 
the stores. 

At the far end of the tool room is the heavy machine 
shop, which is excellently equipped with 133 machine 


machines; 10 gun boring machines to bore holes up | this power-house when we are discussing the general 


to 8in. in diameter and 25ft. long; rifling machines; lighting and driving of the works, we need not at the 
horizontal and vertical boring machines, and various | Present moment go into details regarding it. — 

sawing machines. The tools, in fact, are suitable for Passing on to the remaining shops m this block of 
dealing with any medium-sized engineering work, and | buildings, we come next to the wood mill, which adjoins 
are specially fitted for gun-boring, form planing, rifling, | the tool room at the office end. In this there is a num- 
turning, lapping, &c. In this shop are made those | ber of saws, planing machines, &c.; in fact, there are as 
machines which the firm finds it can make better than it | 
can buy. Indeed, on the occasions of our visits we 
observed several large tools, including gun-boring and 
turning lathes, in course of manufacture, these being for 
the large extension shop to which we have already 
alluded. 

The tools have been exceedingly well chosen, and are 
well arranged. We must specially refer to some large 
horizontal boring machines, which have spindles 73in. 
diameter with a 5ft. traverse, and to a Jarge vertical 
boring machine, which would take in work up to 14ft. 
diameter by 6ft. high. Here, we may add, that although | 
British makers have been selected to a considerable | a 
extent, there is a good proportion of American and con-| yay’, Piece pro. Pept 
tinental tools to be seen throughout the works. These | day rate work | duction on each 
latter, it should be added, are of excellent design and | per hour ary No. job during 
construction. The shop is thoroughly equipped for the | axes the day. 
manufacture of guns, and one of its accessories is a gun- | 
shrinking pit provided with a furnace and oil cooling well 
capable of dealing with guns up to 4in. bore. 

The firm does not do its own iron and steel casting— 
these being supplied from its allied Sheffield firms—but it 
carries out all its brass and bronze casting, the brass 


foundry being an annexe to the heavy machine shop. In 
this castings up to 80 cwt. in weight can be cast in | a total fifty-three machines of different descriptions. It 


manganese bronze and similar metals. Gas and coke | is here where the woodwork for the new buildings was 
furnaces are used, together with the latest pattern | carried out, and in addition to this there is what is said 
moulding machines. The brass store adjoins it, and is a | to be one of the largest and most complete wheel-making 
large room filled with enormous quantities of brass and | plants in the world. It is provided with a grinding shop, 
copper ingots. Here all the brass turnings are brought anda portion of it is devoted to wood-turnery. 
from all over the works and passed through a magnetic Adjoining it are a pump-house and an engine-house. 
separator before being put into their proper bins. |The pump-house contains the pumps for the high 
A most important part of the routine of such a works | pressure hydraulic systems throughout the works. There 
as this is the analysis of all the materials employed. The | are, we may mention, two pressures at work, namely, 
importance of this branch has only within the last few | 1500 Ib. per square inch and 8000 lb. per square inch. 
vears been fully realised, but now-a-days it is becoming | The pumps for producing these pressures are contained in 
quite the custom for each large works to have its own | this building and are connected directly to the accumu- 
testing laboratory. That at the Coventry Ordnance | lators shown outside the building in the plan Fig. 1. 
Works is fitted with everything which can possibly be | These are provided with safety devices to prevent 
needed for the work required of it, which includes the | their being overloaded. In the engine-house are two 
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analysing of the various metals and oils used in the 
work, and microscopic examination. It contains amongst 
its equipment one of Professor Izod’s machines for 
impact tests, an Arnold standard stress-strain or vibra- 
tory machine, a ball testing machine, and tensile testing 
machines. 

In one corner of the heavy machine shop are a boiler- 
house and a power-house, Fig. 2. At the time of our visit 


sets of horizontal engines which are connected to the 
shop shafting by means of ropes. This plant is simply a 
stand-by in case of a total breakdown of the electric 
driving machinery, and is rarely, if ever, used. The 
engines obtain their steam when it is required, from the 
boilers adjoining the power house on the other side of the 
heavy machine shop. 

Taking the other shops which abut on the heavy 





this was only acting as a stand-by, another power-house, | machine shop in order, we find the rough store, the plate 
which will be described hereafter, being at work. At one | straightening shop, and the gun-carriage erecting shop. 
time, however, it was fully at work driving and lighting | Neither of these calls for any special mention. A large 
the works, and a_little later on, when the extensions are | block of buildings near the entrance to the works is 


fully in operation, it will again have to be requisitioned. | devoted to wood working. Here is stored the timber | 





ORDNANCE WORKS 


Fig. 4—SMITHS’ SHOP 


used for the various productions of the company, includ- 
ing gun-carriages. Some of the timber is under cover, 
but there is a large uncovered drying ground, at the 
present time containing, we are informed, some 3(K) 
trees cut to boards of various thickness. There is a large 
log saw to take in up to 5ft. logs, and a steam oven 
arranged for the bending of felloes. An overhead gantry 
crane serves to unload logs brought into the works and 
to feed the saw. The other buildings consist of two 
wagon shops, a painter’s shop, and a pattern shop. In 
the latter we saw the patterns for some of the large gun 
lathes in the large new shop. 

Near by is the smiths’ shop, which is well equipped. 
There are nine steam hammers, varying in size from 
3 ewt. to 15cwt., and twenty-one double hearths, the blast 
for which is obtained from a motor-driven Sturtevant 
blower. At first sight it would appear that the hammers 
in this shop were hardly large enough to deal with the 
big forgings which are necessary for heavy ordnance, but 
it may be stated that big forgings are not made at 
Coventry, but in one or other of the big Sheffield works 
belonging to the three companies which have combined 
together to erect these new works, and the tools which 
have been chosen are amply large for any work which 
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may be required of them. In addition to the tools already 
mentioned, there are in this shop two pairs of shears, one 
bolt forging machine, and one tire bending machine. 

The next department calling for attention is the works 
drawing-office, which is a large and well lighted room. 
It is equipped with an automatic blue printing apparatus. 
It is worthy of note that this office is placed in a central 
position, so as to make access to it from every part of 
the works as easily as possible. It is not always realised 
how important it is that the works drawing-office should 
be thoroughly in touch with every portion of the factory. 
Much trouble is frequently saved by a timely interview 
between the head draughtsman and the foreman of a 
shop in which an article is to be made. 

While referring to the drawing-office, we might, per- 
haps, usefully mention the diagrams of costs which are 
kept in this department. Three charts or diagrams are 
kept of each job which goes through the shops. The 
first of these is made before the work is put in hand, and 
is called Chart No. 1. .On it is set out the estimated cost 
of the labour in each department of the works which 
will be affected by the order. ‘We reproduce a typical 
chart in Fig.11. In this it will be seen that the estimated 
cost of labour in pattern-making, cutting off, centering, 
turning, planing, boring, milling, marking, shaping, 
forging, drilling, slotting, hardening, fitting and erecting, 
are given. The chart is made out on squared paper, each 
of the squares representing £1. As the reduced scale to 
which we have had to make our blocks would have 
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rendered these squares almost invisible, we have omitted 
the smaller squares, and each square in the engravings 
represents £100. Four colours, yellow, blue, pink, and 
green, are used alternately, so as to denote the various 
processes, and to keep them distinct from one another. 
This chart furnishes to the foreman of the various shops 
a guide as to the number of machines required to carry 
out the order in a given time. In Chart No. 2, which we 
reproduce in Fig. 12, is shown the progress of the work in 
relation to its estimated value as expressed on Chart No. 1. 
It is kept accurately up to date by means of the foreman’s 
daily reports. A copy of one of these is reproduced 
on page 548. 

Charts Nos. 1 and 2 are to the same scale, and on the 
latter is drawn in outline the estimated cost in each 
department as shown on Chart 1. Then on Chart 2, the 
amount spent each fortnight is indicated by a separate 
colour—the four colours, yellow, blue, — and green, 
being again used, and as an index the colour relating to 
each fortnight is shown in a list in the key, with the cost 
to date opposite each. There is a third chart—No. 3— 
which differs from No. 2 in that it shows which depart- 
ment is exceeding the estimated cost, together with the 
amount exceeded for work done each fortnight. We 
reproduce this chart in Fig. 13. These charts deal with 
expenditure on labour only in each case, and the differ- 
ence in the amount exceeded—if any—namely, the 
difference between Charts No. 2 and No. 3 represents the 
reduction in the profit estimated at the commencement. 
Or it might so happen that the actual cost was less than 
the estimated cost, in which case the profit would be 
greater than had been estimated. These particular 
charts have been prepared as samples simply to repre- 
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matters were collected. It then passed through each of the 
storage tanks in succession to a pump well, the floating gar- 
bage being intercepted by screens at the inlet. It was then 
treated with lime and discharged into the first of four pre- 
cipitation tanks, flowing through the other three in succes- 
sion, and then passing on to the land. 

The final effluent was for a number of years satisfactory, 
but at length complaints began to bemade. In 1885, too, the 
disposal of the sludge began to become a serious matter. It 
had originally been discharged into lagoons. At this date, 
however, a press house was erected. In 1892 a number of 
Shone ejectors were put down, this improving the condition 
of the town, but necessitating the acquisition of additional 
land. This sort of thing went on, and finally the question 
of the proper disposal of all the sewage became so momentous 
and the complaints of pollution of the streams so frequent 
that at the end of 1899 the Corporation decided to call in 
Messrs. Willcox and Raikes to advise them. The result 
was a series of experiments which led to the construction of 
the works which have been just opened. 

It will not be necessary to go in detail into the experi- 
ments. Suffice it to say, that they were of a comprehensive 
and successful nature. They extended over a period of 
eighteen months, and the results were such as to enable the 
Corporation to decide to lay down a complete installation to 
treat the sewage of the entire borough. The estimated cost 
of carrying out the scheme was £74,700. This included pro- 
vision for detritus tanks, septic tanks, and filters to deal with 
a volume of sewage equal to six times the dry weather flow. 

A detailed description of the new scheme is as follows :— 
The sewage is conveyed to the works in a 4ft. barrel sewer, 
and is first delivered!into a screening chamber, where all 
floating garbage and larger solids are removed and deposited 
in a trough arranged for that purpose by an arrangement of 
mechanically driven rakes; which scrape the garbage from 
the-surface.of the screens.| ;{Three‘detritus tanks are provided 
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As the special type of distributors used on these works 
constitutes one of their most interesting features, a brief 
description of their construction may be of interest, tut the 
reasons for using power-driven distributors may first be 
summarised as follows :—(1) To obtain absolute control over 
the sewage to be distributed, in order to secure any desired 
period of rest or rate of distribution. (2) Necessity of dis- 
charging sewage close to the surface of filter, to avoid risk of 
nuisance to neighbouring houses and park. (3) Varying 
rates of sewage flow to be dealt with. (4) Insuflicient area 
of land for circular distributors. (5) Uniform distribution 
over the whole urea of bacteria beds. 

The sawage distributors were manufactured and the details 
designed by Messrs. Hartley and Co., engineers, of Stoke- 
upon-Trent, to whom many of the recent improvements are 
due. They are arranged in half-acre units, each half-acro 
bacteria bed being 200ft. long by 100ft. wide, and intersected 
by an open steel T trough, about 20in. square in section, 
This open T trough is supplied by sewage at a fixed level by a 
12in. supply pipe. The sewage is drawn from the T trough 
and spread over the bacteria beds by two syphons with cocks 
and distributing pipes, each forming one complete arm 
extending on each side of the T trough, and the arms travel 
backwards and forwards over the whole 200f¢. length of the 
half-acre bacteria bed, with chilled cast iron wheels running 
on rails, meeting and passing each other when at the middle 
of each journey. The distribution of sewage takes place 
when travelling in one direction only, every alternate journey 
being an idle one, thus giving the required interval of rest 
necessary. The distributors have been designed to distribute 
uniformly over the area they cover, from one to two gallons 
of sewage at varying intervals of from five to ten minutes, 
and each distributor on working twenty-four hours consecu- 
tively at this rate would distribute 500,000 gallons during 
that period. 

The sewage after being distributed by the nozzles gravitates 
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sent the system; they do not represent any particular | for the treatment of the sewage by settlement after leaving ; through the filter to the effluent drains, but in passing 
the screening chamber, and are so designed that one can | through the filter the aérobic bacteria attack the sewage, the 
nearly always be out of action for cleansing purposes whilst | process of purification being obtained by their unceasing 


work done in these shops. We may mention that 
materials are checked in a similar manner by storekeepers, | 
and all scrap is entered against the department making 
the same. Replace parts to cover scrap are only issued 
on the foreman’s signature being appended to the 
examiner’s “defect” note and countersigned by the 
works manager. 

The illustrations in the foregoing and on pages 549 
and 552 will serve to give an idea of the excellent equip- 
ment of these fine works. Fig. 5 shows the grinding 
and mulling department; Fig. 6 the plain milling shop; 
Fig. 7, Bay D, in the artillery department; Fig. 8, 
the tool room; Fig. 9, the heavy machine shop ; 
Fig. 10, the wood mill; Fig. 4 the smiths’ shops; | 
Fig. 3, the carriage works; Fig. 2, the original 
power house; Fig. 14, the field gun shop; and Fig. 14, | 
the light gun shop. 











HANLEY SEWAGE WORKS. | 


Ow Thursday of last week the new sewage works at Hanley | 
were opened by the Earl of Harrowby. We have before referred | 
to the remarkable results which have been arrived at at these | 
works, and now that they are practically completed, it will 


no doubt interest many of our readers if we give a brief 
outline of what Dr. Reid, the Medical Officer of Health to the 
Staffordshire County Council, calls the most perfect sewage 
scheme which has ever. been put to work in this or any other 
country. 

The history of the undertaking is interesting. In 1875— 
thirty-two years ago—all the sewage of Hanley drained into 
cesspools. In 1872 Mr. J. Lobley, the present borough 
surveyor, reported to the Corporation on the question of the 
sewage disposal of the borough, and in 1873 the consent of 
the Local Government Board was obtained for the Corpora- 
tion to borrow the sum necessary to construct the works 
recommended by Mr. Lobley. After protracted negotiations 
some land for the purpose was purchased, and the construction 
of the works commenced in 1878. The estimated dry weather 
flow was at that time about 1,000,000 gallons of sewage in | 
the twenty-four hours. The sewage was first treated in | 
precipitating tanks, and the effluent was then flowed on | 
to 20 acres of specially prepared land for downward filtration. | 
The works consisted of reservoirs arranged to store the | 
sewage at night and on Sundays, and four precipitating tanks, 
together with steam pumping plant, lime mixers, and sludge 
beds. An old farmhouse altered into two dwellings for work- 
men was brought into service for the attendants. 

The total capacity of the old reservoirs was 1} million 
gallons, and they were sub-divided to facilitate cleaning. 
The sewage was first discharged from the outfall sewer into 
a small catch-pit, where all stones and heavy suspended 








| the other two are in use. On leaving the screening chamber 


the sewage is gauged by passing over a weir, the rate of dis- 
charge being automatically registered by a specially designed 
recording instrument. 


| efforts of consumption. 


It then enters one of the detritus | tion, the bottom, however, in this case being composed of 


Saggars have been used as the 
filtering medium, and these have been crushed in a specially 
designed crusher. [t resembles a mortar mill in construc- 


tanks where all the heavier solids are deposited, such as road | perforated plates through which the material passes after 


detritus and other mineral matter, and that proportion of 
sewage which is pumped to the high-level works is delivered 
into the sump well, any volume in excess of this passing 
through the old storage tanks to the low-level works by 
gravitation. 

The total capacity of the three detritus tanks is 342,000 
gallons, which is about a quarter of the dry weather flow. 
The capacity of the four high-level septic tanks 2,050,000 


| gallons, or one and a-third times the dry weather flow. The 


capacity of the four low-level septic tanks is 2,200,000 gallons, 
or one and a-half times the dry weather flow. The object of 
treatment in these tanks is to liquefy the organic solids in 
suspension, so that they are broken down into very fine 
particles, which are readily decomposed by subsequent treat- 
ment in bacteria beds. 

The bacteria beds are constructed on two levels, so that 
the dry weather flow can be treated by double filtration if 
this should ever be required. The total area of beds is nine 
acres, 33 being arranged on the high-level area, and 5} on 
the low-level area, divided into one-acre plots, as far as 
possible, each acre in turn being divided into four sections 
for distribution purposes. The outer walls of bacteria beds 
are constructed of 14in. brickwork with 18in. reinforcing 
pillars placed every 12ft., on a concrete foundation. The 
concrete floor is 6in. thick, with 6in. half pipe effluent drains 
placed 6ft. apart in parallel lines. This effluent is collected 
into a main effluent chamber—where samples can be taken 
for each quarter acre—and after passing through this, it is 
conveyed direct to the main effluent carrier, discharging into 
the Trent. 

In order to show how the effluent from the works compare 
with river water in different parts of the county, the 
following table may be of some interest :— 

| 


| "Tame at 
Tamworth 
(very foul 
stream 
draining 
small rural 
area and 
very large | 
and popu- 
lous urban 
areas). 


frent at 
Hanford 
(foul stream 
draining 
compara- 
tively small 
area partly 
rural but 
very largely 
urban). 


Dove near 
| Burton-on- 
| frent (pure 
| stream 
| draining 
| large rural 
| area anda 

few small 

towas). 


Hanley 
filter 
Parts per 100,000. effluent. 


Effluent. 





Suspended solids 4-1 18-3 6-9 0-08 


| 
Chlorine 2-1 7-1 10-9 | 9-4 





Albuminoid ammonia 0-030 0-171 0-106 0-027 





| being crushed. 


It then drops into a well, and is elevated by 
means of a belt, and graded to the different sizes required by 
passing through a revolving screen. The gizes of saggar 

| particles adopted in these beds are in accordance with the 

| results of the experiments previously conducted, and are as 
follows :—9’' of 2%’’—2'’ blue brick, 1’ of 1'’— }’ particles, 
| 2’ 3" of 4/’—}” particles, and 1’ of }/'—34"’ particles. 

| The same principle of construction in each bed has been 

| adopted throughout, and with a view of showing the 

magnitude of the works, the followiog figures as to bulk and 
materials used will be of some interest :—222,000 cubic 
yards of excavation and filling, 4500 tons of cement for 
mortar and concrete, 2,700,000 bricks, 130,000 tons of saggars 
for filtering medium, 15 miles of 6in. effluent drains, 2} miles 
of coping bricks for walls, 1200 yards of 30in. cast iron pipes, 

200 yards of l5in. cast iron pipes, including junctions, 

specials, &c., £2000 worth of valves, sluice gates and pen- 

stocks, and other materials too numerous to mention. 

The whole of the filtration area, high-level tanks, detritus 
tanks, effluent carriers, and other incidental works, repre- 
senting two-thirds total expenditure, have been carried out by 
direct administration under Mr. Lobley’s personal super- 
vision, while one of the high-level tanks has been constructed 
by Mr. Williams, of Etruria, and for the low-level tanks with 
river diversion a contract has been let to Mr. T. Godwin, of 
Hanley. 

The electricity for the lighting of the works and power for 
driving the distributors are supplied by the Corporation’s 
own electricity works. 











In connection with the number of motor omnibus 
| aceidents which have from time to time taken place on 
Waterloo Bridge, a recent report of the Highways Committee of 
the London County Council states that after careful consideration 
| of the matter, and having regard to the views expressed by ths 
| Commissioner of Police, it is not proposed at the present time that 
| by-laws should be made in relation to motor car traffic on this 
| bridge. 
| Iv is anticipated that considerable benefit will be felt 
on the establishment in the long approach to Beira of a system of 
illuminated buoys, for the pu of enabling vessels to enter 
during the night—a course not hitherto practicable. These buoys 
have been purchased at a cost of £8000, and will shortly be placed 
in position, A new channel has been discovered by which ships 
now enter the port, possessing the important advantages of shc rt- 


| 
‘ness and straightness, or 
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RAILWAY MATTERS. 


Tux Roumanian State Railway authorities in Bucharest 
are about to order sixty new locomotives, 

Tux Geneva tramway traffic receipts for the month of 
April, 1907, amounted to £9069, an increase of £383 on 1906. 

Tue project for a railway from Beira to the Shire River, 
to connect with the British Central Africa line, is developing 
rapidly. 

Tut Madras Railway has been formally notified of 
the Government’s intention to purchase the railway as from the 
31st December. 

On Friday, May 24th, by the collapse of an embank- 
ment, four were killed and ten injured in a train disaster on the 
Moloditschno-Nikolaieff Railway. 

Tue Italian State Railway authorities in Rome have 
placed a contract with the Steel Works Union, of Diisseldorf, 
Germany, for the supply of 300,00 steel sleepers, 





Two new car works have been established in Douai, 
France, for the manufacture of cars of large capacity—40 to 50 
kilometric tons. One of these will have capacity for 1500 cars 
yearly. 

A Reuter cable from Hongkong, says the Railway 
Times, states that the Legislative Council has voted the sum of 
2 438,000 dollars for the year 1907 for the construction of the 
Kowloon Railway. 


Tue coal miners’ strike in West Canada has been 
settled. This strike has been of such intensity that on the 
Canadian Pacific Railway it has at times been possible to keep only 
the mail trains running. 


Tue Chronicle correspondent in New York says experi- 
ments are now being carried out on several railway lines for the use 
of the wireless telephone system, by which messages are sent from 
trains running at high speed. 


Steps have been taken by the South Indian Railway, 
according to Indian Engineering, to provide oil tanks at some 192 
stations on that line, in order to enable stocks to be kept inde- 
pendently of the main oil depdts. 


Tue Great Indian Peninsula Railway Company pro- 
poses an expenditure of about Rs. 48,000 on the provision of 
hydraulic buffer stops for controlling trains at the Victoria Ter- 
minus with its fast and heavy traffic. 


Tue Société des Tracteurs Bretons is constructing an 
electric tram bstween St. Servan—-St. Malo-Paramé, with works at 
the Talard, on the road to St. Servan, which was to have been 
connected with motor boats for Dinard. 


Tue railroads running east from Chicago have announced 
that from June 1st lumber will be charged at sixth-class rates, 
which, to New York, will be an increase of 25 per cent., to Phila- 
delphia 27-7 per cent., and to Buffalo 20 per cent. 


Tue smallest line in England is the Garstang and 
Knott End—Lancashire—Railway, which in the Jast six months 
earned a net revenue of £456. The half-yoarly meeting of pro- 
prietors was attended by one person, the secretary. 


THE arrangement between Birmingham and Aston 
Corporations and the British Electric Traction Company for a 
through service of tramcars between the city and Aston boundary 
at Chain Walk was brought into operation on May 22nd. 


Tue railroad mileage of Texas is 12,058 miles of main 
track, according to the annual report of the Railroad Commission 
of that State. The gross earnings per mile of road for the year 
ending June 30th, 1906, was £1230, the operating expenses £950. 


Tue altered system of distribution of tickets to the 
workmen in the Parcel Workshops of the Bombay, Baroda and 
Central Indian Railway Company has created a great commotion 
among the workmen, who number over 3500, and they have struck 
work, 


Tue Mexican Diario Oficial of 16th April contains a 
copy of a Law authorising Seiior Inigo Noriega to construct and 
work a railway between Mexico City and Chalco. Five years are 
allowed for the free importation of materials specified in Article 74 
of the Railway Law. 


Asout 5} acres of land are being acquired, says 
Indian Engineering, by the Burma Government for the construc- 
tion of a pumping station at Thegon, near Prome, in connection 
with the Burma Oil Company’s pipe line for conveyance of petro- 
leum from the Yenangyat oil fields to Rargoon. 


Rat fractures on the Union Pacific system totalled 
449 in the month of February, 1907, according toa statement made 
at a meeting of the board of directors of the company on May 9th. 
Of this total, about 40 per cent.—179 fractures—consisted of 
breaks in 90 1b. rails which had been in the track only five or six 
months. 


Tue Germans opened for traffic last January in their 
province of Togo, on the Gulf of Guinea, a new metre-gauge railroad 
from the coast at Lorne north 76 miles through the palm-oil nut 
district into the highlands at Palime. They had previously a 
railroad from Lorne east directly along the coast to Anecho, about 
25 miles. 

THE report of the Central South African Railway for 
1906, as compared with 1905, shows a decrease in through passenger 
traffic of £70,975. The number of single tickets issued to the 
coast exceeds the total of those issued for inland journeys, indicat- 
ing a loss of population. There is a decrease in through goods 
traffic of £532,903. 


THe Swiss railroad workmen who asked 120f. apiece 
because rents and prices went up last year have been given by the 
Congress 100f. for each married pad coma and 50f. for each un- 
married one ; but this gratuity is limited to those whose pay is less 
than 4000f. ‘The management says that expenditures will largely 
increase this year, more certainly than earnings. 


Recent y the Pennsylvania Railroad has installed in 
its testing plant at Altoona, Pa., the apparatus which was used 
during the St. [ ouis Exposition. On this plant, as our readers wiil 
remember, a full-sized locomotive can be placed and tested for its 
highest speed, highest pulling power, best load, fuel efficiency at 
all loads and speeds, starting power, and other details. 


Tae New York World says that Japan has placed 
orders for some £2,400 000 worth of equipment for the South 
Manchurian Railway. She has bought 30,600 tons of steel rails 
at 28-50 dollars per ton, and 13,000 tons at 29 dollars. The high 
price was paid in order to ensure quick delivery. Japan has 
ordered 10,000 freight cars and trucks from one firm, and has 
spent £400,000 on locomotives, 


THE most elevated electric railway in Germany was 
opened on Monday, May 13th. The railway serves to connect the 
line from Gerandmer to the summit of the Schlucht Pass with 
Miinster. This connection is 6-83 miles in length, and is partly a 
rack railway and partly ordinary track. The section furnished 
with tooth gear is nearly 14 miles long. The summit is 4333ft. 
ons _ level, and the line has been completed at a cost of 

500, 





NOTES AND MEMORANDA. 


Ir is stated that the diffusion of fire-damp in a mine is 
much more rapid than that of the carbon dioxide or after-damp. 

Tue production of copper by the three smelteries in the 
Urals, Russia, in 1906, was 258,793 poods, against 223,883 poods in 
1905. 





ExtTENsiVE deposits of unthracite are said to have been 
discovered about 30 to 40 versts from Kharbin in Eastern 
Siberia. 

Ar the Cambuslang Electricity Works 72 tons of 
refuse are destroyed per week, from which 2520 units are 
generated, or about 35 units per ton. 


Ar Vallecito on the Stanislaus River in California, 
water wheel units of 12,000 horse-power each are to erected, 
These wheels, it is claimed, will be the largest so far attempted. 


Ir is said that there is no likelihood of any important 
Bessemer steel works being built in the United States in the 
future. The open-hearth process is rapidly superseding the former 
process. 


Tue stomach of a cow, which had mysteriously died at 
Codicote, was found to contain three long nails, a lady’s hairpin, 
two pieces of wire, and an iron bolt and nut. One of the nails had 
penetrated the heart, causing death. 


PRACTICALLY all the California and Texas fuel oils con- 
tain more or less water, sand, asbestos, fibre, and marsh gas, says 
the Paint, Oil, and Drug Review. Some grades of oil flow freely, 
while others are more viscous, even though they have a lower 
specific gravity. 

For removing rust from polished steel, an effective 
mixture is made by taking 10 parts of tin putty, 8 parts of_pre- 
pared buckhorn, and 250 parts spirits of wine. These ingredients 
are mixed to a soft paste and rubbed in on the surface until the 
rust disappears. 


A new induction Kjellin steel furnace has been put into 
operation at the Roechlin Iron and Steel Works, Voelklingen, 
Germany. The capacity is 24 tons, 15 tons being poured at the 
end of a run, and 9 tons being left for the beginning of the next. 
The power consumption is 736 kilowatts. 


A pant has recently been completed in Mexico to 
recover silver from the material in the dumps from an old mine 
which has been operated since 1547. The available supply aggre- 
gates 2 000,000 tons, and more than an equal quantity of stope 
filling, all of which has been demonstrated capable of yielding a 
good profit. 


Tue most frequent cause of collapse among small water 
tanks says the Building News, is the corrosion of the hoops. These 
are flat wrought iron bands jin. to jin. thick, which are seldom 
painted, so that they become subject to corrosion both from the 
outside and from the inside. Hoops should be made without 
welds and thoroughly painted before and after erection. 


In working a seam of coal by the pillar-and-stall 
system, says the Engineering and Mining Journal, the proper size 
of the pillars depends, tc a great extent, on the depth of the sear 
from the surface and the strength of the roof and floor. For a 
seam 200ft. deep with fairly good floor and slate roof, 26ft. pillars 
and 24ft. chambers is the practice in the anthracite field. 


At the Washoe Smelting Works, Anaconda, Mont., over 
13,000 tons are handled daily by thirteen corapressed air locomo- 
tives, twelve of which weigh 13 tons each and one 21 tons. Each 
locomotive carries two storage tanks for its air supply, the air 
being taken from a pressure system of pipes laid conveniently to 
the tracks, and having stations.at which the locomotives stop to get 
their supply. ‘ 

Tren years ago, says Electricity, we should have 
scoffed at the idea of photographing the vibrations set up in the 
telephone circuit by the human voice, yet to-day, with the aid of 
Mr. Duddell’s wonderful oscillograph, we are enabled not only to 
photograph these voice-current waves, but to distinguish between 
the sounds of various letters by the different formation of the 
resultant curves. 


Tue Beckermet Mining Company, in which several of 
the West Cumberland iron and_ steel companies are largely 
interested, has commenced working in a satisfactory bed of ore, 
and the first consignment has been despatched from the pit. It is 
three and a-half years since oporations began at this mine, and 
considerable difficulties, due to water, had to be overcome. The 
mine has been sunk to 1176ft. 


Hypror.ivoric acid as a cleaning agent for castings 
has been in use but a short time, says the Scientific American, 
being treated a few years ago as a secret process. Formule for 
the acid containing superfluous and innocuous ingredients to 
mystify the purchaser have been sold for considerable sums. Any- 
thing used in connection’ with this pickle aside from the hydro- 
fluoric acid and water is wholly unnecessary. 


THE ravelling of State highways in Massachusetts 
during dry weather has generally been prevented in the past by 
spreading a thin coat of sand over the surface. During last year, 
however, there were two quite protracted dry spells which 
disturbed the bond of the road and caused loose stone to stand 
up on the surface. Although sand was spread thinly as before, 
it did not prevent the ravelling in all instances, 


In view of the approaching tercentenary of the dis- 
covery of logarithms, Dr. F. H. Loud contributes a note to the 
semi-annual ‘‘ Bulletin” of the Colorado College Observatory in 
which he proposes, according to Nature, several rapidly converging 
series, po shows how they might be used for the re-calculation of 
logarithms to a large number of decimal places, A table is given 
of logarithms of primes below 110 to eighteen places. ‘ 


Accorp1NnG to Nature, up to the present time no deposit 
of coal has been discovered in the Sahara or in the whole of 
North Africa. An attempt to ascertain whether coal really exists 
to the south of Algeria has been made by Mr. E. F. Gautier. No 
trace of coal was found, but an extensive carboniferous area was 
traversed between Figuig and in Saleh, and it is possible that coal 
exists concealed beneath the vast cretaceous plateaux. 


Large stock piles of manganese ore of a value reported 
to be nearly equal to that of the entire Indian wheat crop are said 
to be piled alongside certain railroad lines in India waiting for cars 
to take them to the seaboard for shipment to Europe and the 
United States. Deputations of Indian railroad officials and repre- 
sentatives of important trade interests recently waited upon the 
British Secretary of State for India to urge that measures be taken 
to remedy the conditions resulting from serious and long-continued 
shortage of rolling stock on the railroads of India. 


Two motor-generators, each consisting of three machines 
—one direct-current, and two alternating-current of 25 cycles and 
50 cycles respectively, mounted on one shaft—have been started 
to work in the power station of the Blankenese-Oblsdorf Railway 
at Hamburg. The object is to link together the three separate 
systems of generation in operation at this station, and so obtain 
the greatest possible economy in working. As each of the machines 
will run either as a generator or motor, in the event of an overload 
on any of the three systems, on2 or both of the other sy-tems will 
pick up the excess load, 


‘London, says The 





MISCELLANEA. 


Ir is stated that the Hull engineers’ strike is to con- 
tinue, the men having rejected the employers’ proposals. 


Tue Dover harbour tug Lady Crundal] has been 
awarded £2000 for salvage services off the Goodwin Sands, 


THE Worthing Town Council are applying to the Local 


( — Board to increase the loan for electricity purposes to 





Tue Northumberland Miners’ Council decided, by 42 
votes to 15, in favour cf joining the Miners’ Federation of Great 
Britain. 

THE shipments of iron, steel and pig iron from 
Mariupol to Baltic ports amounted to about 25,000 tons in 1906 
against 20,000 tons in the previous year. 


Two men were terribly scalded by the bursting of a 
steam pipe at Lune Linoleum Works, Lancaster, on Saturday, and 
died from their injuries at Lancaster Infirmary the following 
morning. 

At Leigh Police-court a man was recently fined £1 and 
costs for having pulled the trolley pole of an electric tramcar off 
be i wire to stop the car because a man’s hat had been 

own off, 


Tue preliminary work in connection with the re-opening 
of the Rosebery mines, to the west of Guisbro’, in Cleveland, has 
been carried out, and it is expected that ironstone will be drawn 
very shortly. 


Iris stated that there are 150,000 automobiles registered 
in twenty-five States in the United States, and there are 50,000 in 
the twenty-one States which have no laws pertaining to 
automobilism. 


A DutcuH syndicate’s tender for the dredging work to 
be carried out by the Whangpoo Conservancy at Shanghai has been 
accepted, although it was the highest. French and German firms 
also tendered, but no English. 


Tre submarine Octopus, says the Marine Review, 
broke a bracket on her port engine recently as she was about to 
undergo an official test at Newport, and was obliged to postpone 
the test until the repair could be made. 


An International Exhibition of minerals and mining 
machinery is to be held in New York in May and June, 1908. 
Details may be had on application at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, E.C. 


A San Francisco correspondent of the Hamburger 
Nachrichten says that the minimum wage of ordinary labourers is 
103. a day, while mechanical engineers, masons, carpenters, and 
rans building mechanics ‘‘ do not lift a hand ” for less than 24s. a 

ay. 

Tue destroyers Fawn and Ostrich arrived at Pembroke 
Dockyard on Thursday, May 23rd, from Lamlash, for repairs. The 
Fawn has been ashore in Lamlash Bay, and is damaged below the 
— The steering gear of the Ostrich had developed 

efects. 


CarpirF Corporation Health Committee have decided 
that workpeople shall not be allowed to take outside work. This 
decision arose out of a workman in the moter wagon department 
executing repairs in his spare time after a local engineer has given 
an estimate for the job. 


In recognition of their bravery in descending the cliff 
at Bolt Tail, Devon, to carry a rope aboard the wrecked liner 
Jebba, two fishermen were at Exeter on Friday, May 24th, each 
presented with a medal, a framed certificate, and £10 from the 
Liverpool Salvage Association. 

A smart performance in coal loading was recently 
accomplished at Blyth with the Newcastle steamer Marsden. 
Loading was commenced at Nos. 11 and 12 spouts at 6.35 p.m., 
and was completed at 10.10 p.m., taking only 34 hours to load 
1342 tons of cargo and bunkers, 


W3HILE proceeding recently through Burgess Hill on its 
journey to Brighton, the steering apparatus of a postal motor van 
failed to act, with the result that the vehicle collided with a street 
watering post, then dashed into a brick wall, which was knocked 
down, and finally came to a stop in a flower bed. 


Tue experiment of the Croydon Town Council of fixing 
washers to leaky taps free of charge promises to be successful in 
reducing the waste of water which goes on. A recent inspection 
of 2144 houses revealed the need of new washers in 252 taps. 
These were supplied and fixed at once by the Council inspectors. 


One hundred and eighty workmen engaged at the 
Rotherhithe and Shadwell tunnel have gone on strike against a 
reduction in wages from twelve hours’ pay for eight hours’ work, 
granted when working under great atmospheric pressure, to ten 
hours’ pay for eight hours’ work now that the pressure has been 
reduced. 


Ir is reported that in response to a recent advertise- 
ment for mechanics for Germany nearly one hundred Woolwich 
Arsenal employés have sailed for that country. The men, on 
applying to the German agent ia Woolwich, were told that the 
work in question was sewing machine and typewriter manufacture 
and the making of tools. 


Tue steamer Capt. A. F. Lucas, with the Standard 
Oil barge No. 95 in’ tow, has left the port of Philadelphia for 
‘arine Review. This isthe third attempt to tow 
a barge across the ocean, but the trip is largely in the way of an 
experiment as to whether or not the towing of barges in the Trans- 
atlantic trade is practicable. The two cargoes aggregated 
4,000,000 gallons of refined petroleum in bulk. 


On arrival of the battleship Dreadnought at Portsmouth 
on Monday last, it was discovered, after.she had been docked, 
that her double rudder on the port side had, through some cause, 
been severely damaged. The injury was considerable, a large hole 
of singular shape being cut clean through. How the accident 
happened is not known, but it is thought it might have been 
caused by contact with floating wreckage during the recent voyage 
of the Home Fleet. 


Ir is reported that the Reyal Automobile Club proposes 
to hold Dust Trials for cars about the third week in June, pro- 
bably on the Brooklands track. An artificial dust track of fine 
road dust will be made, and the placing of the cars will be done 
from photographs, a method that has been found extremely 
accurate. Manufacturers have been invited to enter for the com- 
petition, and prizes will be given by the Club for the best dustless 
carsentered. Private cars will compete separately. 


Tue construction of waterworks at Batoum has been 
undertaken, and works for the prevention of the inundation of 
certain parts of the town by inrushes from the sea during ad 
weather are in contemplation, and it is proposed to make some 
harbour improvements, with the introduction of proper equip- 
ment and appliances fora modern port. It is not improbable, 
states the British Consul at Batoum, that in the course of a year 
or two Batoum will become the principal point of outlet for the 
mineral wealth of the central and westerv provinces of the Caucasus, 
the mineral deposits of which are daily becoming more and more 
valuable, 
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REPLIES. 








F. A. (Cardiff).—We think you mean the Bideford, Clovelly ard Hartland 
Light Railway, for which the consulting engineer is Mr. Foxlee, 53, 
Victoria-street, Westminster. 

Atpian.—No. An experimental line laid in the West End man 
ago, by George Francis Train. had the rails above the level of 
—a construction obviously intolerable. 

H. W. P.—We would recommend you, in tthe first instance, to apply at 
the offices of the High Comrniss:oner for the Dominion of C2nada, 17 
and 19, Victoria-street, Westminster. If you cannot get the informa- 
tion you require, apply to us again. 

N. I. P.—See three repurts by Sir Henry Delabéche ani Dr. Lyon Play- 
fair, 1849, 1850, 1851, on coal suited to the Royal Navy. Report to the 
Navy Department of the United States. on American aus by Pro- 
fessor W. R. Johnson, 1844. The only treatise that will supply what 
you want is the South Lancashire and Ch-shire Coal Association’s 
‘*Report on Boiler and Smoke-prevention Trials, conducted at Wigan, 
in 1869,” by Mr. Lavingt n Fletcher. You may be able to gét a copy 
from the Secretary of the Manchester Steam Users’ Association, 9, 
Mount-street, Manchester. 


INQUIRIES. 


years 
e road 


PEAT CHARCOAL. 

Sm,—Can any of your readers tell me whether there is a market for 
peat char-oal (hard) containing some 5 per cent. of ash, for smelting 
iron ore or for other purposes? W. 8. 

May 28th. 








MEETINGS NEXT WEEK. 





Tux Junior InstirvTion oF EnGingers. — Saturday. June Sth, at 
10.15a.m. Visit the Works of Messrs. Kodak, Limited, Harrow. 

Society or ENGINEERS.—Monday, June 8rd, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, 
“Working Experiences with Large Gas Engines,” by Mr. Cecil A. 
St. George Moore. 

Roya Institution oF Great Britain.—Friday. June 7th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. urse, ‘Studies in High Vacua 
aad Helium at Low Temperatures,” by Professor sir James D- war, 
M.A., LL.D., D.Sc., F.R.8., M.R.L 








DEATHS. 
On the 19th inst., Epwarp Massry, one of the Managing Directors of 
the firm of G dard, Mass~y and Wa ner, Limited of Nottingham. 
On the 25th May, »t his resivence, Fairlawi-park, Chiswick. ARTHUR 
Tuomas ANDR«ws, M. Inst. C.E., aged 86. South African papers please 
copy. 
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The Eight-hours’ Day in Coal Mines. 


Tue elaborate report of the Departmental Com- 
mittee appointed to consider the probable effect of 
« limit of eight hours to the working day in coal 
mines is a painstaking and unsatisfactory document. 
It contains a great deal of uncertain information. 
It is full of statistics and inferences; and on all 
vital questions it gives answers which, the Com- 
missioners indirectly admit, are of small practical 
value. We might have taken their deductions as 
useful guides, in that they express the reasoned 
convictions of shrewd men who have carefully 
studied the subject, while in no sense or way 
regarding them as final; but, unfortunately, the 
Commissioners themselves do not appear to attach 
even this value to their work. They are not to 
blame. The evidence laid before them was, in many 
respects, contradictory. The truth is that the 
whole subject is complicated to an extreme degree. 
It is impossible to say what the effect of the pro- 
posed Act of Parliament would be, or whether it 
would have any effect at all beyond causing the 
price of coal to rise, at least, for a time; a matter 
about which there can be no doubt, for the simple 
reason that any and all changes of the kind sug- 
gested are invariably used as an excuse for advanc- 
ing prices—a phenomenon, we may add, comnion 
to all trades. 

In order to arrive at anything like an intelligent 
appreciation of the contents of the report, it is neces- 
sary to understand why it has been suggested that 
the day should be limited to eight hours. The pro- 
posal does not come from the masters, but from 
Federation officials. Inthe Durham district, however, 
the miners’ union is bitterly opposed to legislative 
interference with the hours of work. The general 
outside theory is that work in coal pits is arduous 
and unhealthy, and that it should be made as short 
as possible. The Committee have done good service 
by demonstrating that both these assumptions are 
unfounded. The men do not work long hours, and 
the trade is very far from being unhealthy. A 
favourite argument with platform orators is that 
the hewer continually inhaling coal dust dies young 
of phthisis. But the evidence goes to show that 
the deaths of miners from this disease are less than 

° 





half the average. Again, from tables put in by Dr. 
Tatham, it appears that while the risk of fatal 
accident is much greater among coal miners than 
among males generally, their risk of death by 
disease is much lower, their mortality from disease 
being 16°6 per cent. less than that of “all occupied 
males,” and 23:2 per cent. less than that of “ all 
males.” These are not assumptions, they are facts 
proved by the official mortality tables. This dis- 
poses of one argument. That concerning the length 
of day rests on no sounder basis. Coal mining is 
a very special trade, outsiders cannot compete with 
the hewers, and miners can take good care of them- 
selyes without Parliamentary aid. A week’s work at 
eight hours per day would be 48 hours. The 
average actually worked is 43 hours 13 minutes— 
that is, 134 per cent. less than the theoretical full 
time, and is less than five days of eight hours, 
plus one “short” day of 6 hours 13 minutes 
—that is to say, the miners have now less 
than an eight hours’ day, and, so far, the proposed 
Act of Parliament would be inoperative. There is 
no such thing known in British collieries outside 
Staffordshire and the Forest. of Dean as a con- 
tinuous week’s work, save under very exceptional 
circumstances. Thus Saturday is a half-holiday. 
But practice differs. Days are reckoned by the 
fortnight, not by the week. In the East of Scot- 
land there are one idle day and eleven full days, or 
two short days and ten full days. In Staffordshire, 
on the other hand, in many pits twelve full days are 
the rule ; in others, four short and eight full days. 
In the Forest of Dean, twelve full days; in Cardiff, 
four short and eight full days. The general practice, 
however, is two short and ten full. days. It is 
evident that while an eight hours’ law might have 
a very serious effect in the Forest of Dean, it need 
not have any effect whatever in North Wales. This 
represents one of the difficulties that have to be 
overcome in proposing any law which will give 
general satisfaction. The crux of the whole ques- 
tion lies in the interpretation that may be put on the 
word “day.” Let us suppose that the Act of Parlia- 
ment provides that men shall not work underground 
in coal mines for more than 48 hours per week, 
or 96 hours per fortnight. Such an enactment 
would affect only, it appears, a very limited district 
in Staffordshire and the Forest of Dean. As we 
have seen, the actual time now worked per week is 
43 hours 13 minutes, or per fortnight 86 hours 
26 minutes. If we further suppose that ihe Act 
operates both ways, and that men, while not per- 
mitted to work more than 48 hours per week, must 
not work less, we find that under the new conditions 
they would spend more time underground than they 
do now. If the turnout per hour remained the 
same, then there would actually be more coal sent 
to bank than now. 

The Committee show that in the full week 
‘92 days are short days, each of the average 
length of 6 hours 13 minutes. If these short 
days were lengthened to eight hours, the gain 
per week would be -92 x 1 hour 47 minutes 
1 hour 38 minutes, equivalent to 3-27 per cent. 
of the present full week. The Labour Department 
of the Board of Trade has collected information for 
several years in the form of tables. These tables 
show the mean working week for the collieries of 
all the districts of the United Kingdom for the ten 
years ending 1906, to have been 5°21 days. The 
mean variation from year to year is not great, and 
lies within the limits of 5-03 days in 1905, the 
worst year of the ten, and 5°46 and 5°47 in 1899 
and 1900, the best years. The colliery owners’ 
assumption is that the adoption of an eight hours’ 
day, instead of augmenting the output, would 
diminish it. Mr. Ratcliffe Ellis, an important 
authority, assumes an immediate loss in the annual 
product of ‘the United Kingdom of 21,471,000 tons 
if the reduction in the hours of hewers alone is 
taken into account, or of 31,900,000 tons, that is, 
134 per cent., if the reduction in the hours of 
persons engaged in conveying mineral be taken as 
the basis of the reckoning ; and, further, that as the 
latter class are as necessary to production as the 
former, that the latter figure is more likely to be 
the true figure. These figures were calculated on 
the basis of the output of 1905, the last year avail- 
able when the evidence was given. 

Those of our readers who wish for details we 
must refer to the report itself. The Committee do 
not accept Mr. Ellis’s figures. They take it for 
granted that the men will perhaps work with 
more regularity—have fewer stop days, or, at all 
events, will shorten them, and conclude that with 
further improvements in winding and coal-cutting 
machinery the loss will be much less than 
21;000,000 of tons. For some ‘reason not very 


‘obvious, the report is practically silent on a most 


important factor—namely, the effect. which an 
eight hours’ law may have on wages, although they 
consider its effect on price as caused by scarcity. 
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In some cases men are paid by the day, in others 
by the ton. If the working hours are curtailed, 
the wages paid per day will be reduced, as will be 
the number of tons hewn. This means that 
the men will earn less money. It is perfectly 
certain that this is not the intention of 
the promoters of the Bill. No matter what 
happens the miners must not suffer. The belief of 
the Committee is that the men would work, say, all 
Monday, and so earn as much money as they do 
now. But we cannot believe that the collier will 
regard half an hour or so saved per day as a 
fair equivalent for the whippet racing or football 
matches which endear his holidays to him. The 
probability is that he would do as much and no 
more per half hour under the new Act as he does 
now ; that his day would be half an hour shorter ; 
that his holidays would remain what they are, and 
that the celliery owners—otherwise the consuming 
public—would have to make up the difference. We 
must postpone any consideration of the probable 
effect on the output of the development of 
machinery, as suggested by the Committee. 

The report is quite colourless, in that the members 
of the Committee express no opinion as to whether 
it would or would not be advisable to limit the 
length of the colliery working day to eight hours. 
They rest content with placing the facts as they 
have collected them before the world. It is worth 
notice that the representatives of the men have 
almost entirely held aloof and declined to give any 
evidence. Of the seventy-four witnesses examined, 
only eight representing organised workpeople were 
heard—and these were from Northumberland and 
Durham, representing some 100,000 men, wholly 
opposed to the Bill—the Forest of Dean, the iron 
stone miners of Cleveland, and the Scottish shale 
mines. No fewer than thirty-six were colliery 
owners, directors, managers, mining engineers, or 
secretaries of coal-owning associations. We are, 
therefore, left quite in the dark as to the way in 
which the men are likely to behave. Our own 
opinion is that, should the Bill become law, its first 
effect, at all events, will be a diminution of output 
and a rise in wages; and we venture to think that 
this is just what the leaders of the men intend shall 
take place. 


Broken Rails. 


A CORRESPONDENT this week, writing on the 
Kelling accident, incidentally calls attention to a 


very important question, namely, the effect of age 


on steel rails. The rule is now to keep rails in 
service until they have lost a certain proportion of 
their weight by wear. Thus, for example, the rails 
concerned in the Felling accident had lost about 
6 lb. per yard in ten years. When iron rails were 
in use they were discarded, not because of loss of 
weight, but because their tables were battered out 
of shape. But iron rails were so liable to breakage 
that incessant vigilance was required to prevent 
accidents. This was, however, in the main due to 
congenital defects. It used to be said that warnings 
always accompanied every delivery of cheap Welsh 
rails, to the effect that they must not be thrown out 
of a truck, but lifted out with care. All this is, how- 
ever ancient history. On the other hand, it is certain, 
that steel rails still break. No one asserts that 
molecular changes will not take place in steel rails 
as well as in a boiler plate. Mr. Stromeyer’s 
theories cannot be confined to any particular form 
which steel may assume; and it is not unfair to 
ask if it is not possible that certain unexplained 
derailments which have taken place may have been 
brought about.by the breaking of rails. To break 
a really sound rail is a very difficult thing, as those 
who have seen such rails submitted to the drop test 
very well know; yet in not a few railway accidents 
numbers of rails have been broken as if they had 
been made of cast iron instead of tough steel. It 
would be a matter of great interest to take up and 
test certain rails after they had been, say, two 
years in use, and ascertain if they would behave as 
well under a falling weight as they had done in 
their infancy. 

The repeated breakage of rails, and the horrible 
loss of life which ensues in the United States, have 
assumed such proportions that the Railroad Com- 
mission of the State of New York has called par- 
ticular attention to the subject. Ina report dealing 
with the winter months of 1905-6-7 we find that 
the number of broken rails removed from the 
track in the first period named was 1178, in the 
second 804, and in the third not less than 2899. 
It is to be remembered that these figures apply to 
the State of New York alone. It will be seen that 
the increase, comparing 1906 with 1907, is not less 
than 360 per cent. Our contemporary, the Sczentzfic 
American, which has been doing excellent work in 
the way of urging reform on the United States 
railway managers, publishes in a recent issue an 
article placing before the world all the information 





that appears to be available on this subject. As was 
to be expected, the railway authorities blame the rail 
makers ; the latter hold that the enormous locomo- 
tives which have recently come into being are 
mainly in fault. No doubt both are to some extent 
implicated. We may add, further, that a third 
element of mischief lies, perhaps, in a weak system 
of | nepeiner way which permits the rail to bend 
under passing loads, with an ultimate deteriorating 
molecular change of structure. 

The most important causes alleged for the break- 
ing of rails is the exhaustion of hematite ore; the 
consequent resort to phosphoric ore ; the retention 
of the Bessemer acid system, and an enormous 
demand for rails which the makers are unable to 
meet. But behind all these factors is another, which 
is perhaps quite as potent. Up to a comparatively 
recent period engineers specified the chemical com- 
position of the rails which they wanted, and the 
rail makers accepted their conditions, because if one 
company did not, another would. This means 
simply that competition among rail makers enabled 
engineers to get good rails; but some six or seven 
years ago an amalgamation of steel interests took 
place. In other words, the Trust stepped in, and 
after a little contention between the engineers and 
the Trust, the latter absolutely refused to make 
rails to any specification whatever. The companies 
might take them or leave them, and inasmuch as 
rails could not be got elsewhere, they took them— 
we see with what result. In their own defence, the 
manufacturers assert that, under the present con- 
ditions, due to the limitations of the Bessemer 
process and the necessity of running their mills to 
the iullest capacity to meet the enormous demand, 
they are making the best possible rail that can be 
produced. We sympathise with the unfortunate 
people who have to risk their lives on United States 
railroads laid with these best possible rails. 

But this is very far from covering the whole 
ground. The engineers, when they specified, 
always insisted on one-fourth of the ingot being 
cut off to get rid of piping. This was called a 25 
per cent. crop. But the railmakers will now only 
crop 10 per cent. An ingot 19in. by 19in. by 48in. 
cropped 30 per cent. would make three 80 Ib. rails ; 
cropped 7 or 8 per cent. it would make four such 
rails, and of these four one would almost certainly 
be defective. It is not remarkable that no rail- 
maker in the United States will give a guarantee 
as to quality at present. 

The situation, it will be seen, is very peculiar. 
The broken rails of the United States have nothing 
in common with broken rails with us. At the other 
side of the Atlantic the rails do not live long enough 
to undergo spontaneous molecular changes. Our 
contemporary publishes a number of photographs 
of broken rails lying at the side of a railway which 
are eminently suggestive. The fractures remind us 
of the worst days of the worst iron rails. Tables are 
split, flanges torn off, webs broken ; therailsare simply 
incredibly bad. So far as can be seen there is not the 
least prospect of an early change for the better. It 
would appear that basic converters are not used, 
and to adopt the open-hearth system would mean, 
it is said, a capital outlay of about £12,000,000. 
No doubt this capital could be obtained, but not in 
the face of the existing combination of rail makers, 
who see no reason to be’ dissatisfied with the 
prevailing conditions. Indeed, so far as the obvious 
goes, there is no good or sufficient reason why the 
American rail of the future should not be worse than 
it is now, save one—namely, that it could not pre- 
tend to be of any use whatever. Nor is it to be sup- 
posed that the deterioration in quality can be 
confined to rails. If ore free from phosphorus 
cannot be obtained, and neither the basic converter 
nor the open hearth is available to meet demand, 
then good class steel must augment in value to an 
extent which will seriously affect the use of the 
material for bridges, and even buildings. It would 
appear that the United States is not likely long to 
enjoy pre-eminence as the greatest producer of steel 
in the world. The steel manufacturers of Pennsyl- 
vania may yet be in the condition of our own iron- 
masters, and be compelled to import ore—if they 
can. Meanwhile, the only way out of the difficulty, 
so far as the railways are affected, seems to lie in 
reducing speed; giving all big locomotives four 
cylinders so as to get rid of the balance weight and 
the hammer blow; maintaining incessant vigilance, 
and considering whether it is or is not possible to 
provide a type of permanent way which will help 
the rail. Thus, for example, the continuous 
sleeper, as used in this country for many years, 
seems if it does not prevent, at all events to miti- 
gate the effects of the breakage of rails. 


The Marine Turbine. 


NOTWITHSTANDING the comparatively extended 
adoption of the turbine at sea, it has as yet by no 








means been accepted as the marine engine of the 
future. Opinions concerning its merits continue to 
differ, and its characteristics are as freely discussed 
now as they were three or four years ago. Much 
that is said is, no doubt, pure rumour; but after 
every allowance has been made it is evident that 
the turbine does not possess those overwhelmin 

advantages as compared with the reciprocating 
engine which could alone secure its univers] 
adoption. It is, for example, a significant fact 
that the largest ship in the world, the White Star 
Company’s Adriatic, is fitted with reciprocat. 
ting engines. For great powers the parts arg 
very heavy. A comparatively small power. 
house turbine will have a drum weighing some 
18 tons and nearly 7ft. in diameter running at 1000 
revolutions per minute. At sea the pace is much 
less, but the weights to be dealt with are 
still greater. There is absolutely no saving 
in ground space, or in weight, or in price. The 
turbine must win its way to favour on other 
grounds. , 

It seems to be now admitted on all sides that the 
turbine is unsuitable for variable speeds. It is 
designed for a particular velocity, and must be kept 
to that, or it will not beas economical as it ought to be. 
Speaking broadly, the vanes should move at half the 
velocity of the incoming steam. That is the essen. 
tial feature of the simple de Laval turbine; and 
other turbines run at slower speeds, prevent the 
waste of power by multiplying the number of stages 
through which the steam is passed; but the fact 
remains that while the effect of this arrangement is 
to permit a lower speed of rotation to be used, that 
lower speed still bears a definite relation to the 
velocity of the steam, although that relation is quite 
different from the relation obtaining in a de Laval 
wheel. It cannot be departed from without loss in 
either case. We find, then, that if the service is 
such that the speed is nearly constant, the turbine 
may be eminently economical, whereas with a 
variable speed it may be quite the reverse. This is 
said to be the reason why the turbine has not given 
satisfaction in the Allan boats. They have to run 
a long distance in the river St. Lawrence at a 
reduced speed, and waste coal accordingly. It is 
said that so sensitive are some of our turbine 
Channel steamers working by a time-table, that it 
is found advantageous to extend the iength of the 
run at full speed, rather than keep time by reducing 
speed, the total coal burned being actually less. 
Inasmuch as it seems to be impossible to get at 
any trustworthy figures as to the comparative coal 
bills of the turbine and the piston engine ships, we 
are not in a position to say whether this statement 
is or is not true. It may very well be that slowing 
down is wasteful; but it does not follow that it is 
advisable to seek economy by extending the number 
of miles run. 

Apart from the performance of the engines, yet 
intimately related to it, is that of the propeller. 
The large slow-moving screw proper to the recipro- 
cating engine has disappeared in favour of a small 
diameter screw revolving very fast. Three or four 
propeller shafts are used instead of one or two. 
The screws may number anything from two to 
eight. The conditions under whieh these multiple 
screws work are less understood than is anything 
else in the whole range of practical engineering. 
Their design is a matter of rule-of-thumb ; nobody 
really knows much about them. They are all ex- 
perimental from first to last. But it is quite certain 
that it is easier to make a mistake in designing a 
propeller for a turbine than it is for a piston engine 
ship. The pitch must be fine, unless the speed of 
the vessel is to be very high ; and the loss by fric- 
tion is great in these fine-pitch high-velocity pro- 
pellers. 

The search for facts results in little that can 
soothe the soul of the inquirer.. There is either 
dead silence, an expression of opinion so guarded as 
to be valueless, the announcement of a great 
success, or a pessimistic assertion of failure. The 
only truth seems to be that, given the necessary 
conditions, the turbine and the reciprocating engine, 
other things being equal, require the same weight of 
coal per knot, but that the turbine is very much 
more sensitive to unfavourable conditions than is 
the piston engine. It is difficult to say how this 
could be otherwise. It is, of course, easy enough 
to say that the turbine engine works by pressure, 
but the statement has only a limited application, 
and easily misleads. The turbine really depends 
for its action on impact. The steam molecules are 
so many projectiles, and the quantity of the energy 
stored in them which can be got out of them varies 
within perfectly definite limits. There is no analogy 
between driving pressure obtained in this way and 
that in the cylinder of a reciprocating engine. To 
put the conditions in a very rough-and-ready 
way, the rotor of a turbine is made to revolve 
by a series of blows, while a piston is 
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‘nnelled by a steady push. The efficiency of a 
on ple? does 4 Bs and fall with the velocity 
of the steam moving in its ports. In the turbine 
engine it does. The recent course of invention has 
peen largely directed to getting over these diffi- 
culties, and making the efficiency of the turbine 
less and less dependent on the velocity, No doubt 
a good deal may be done in this way. In many 
respects the turbine is the best mode of marine 
ropulsion ever devised. But it must be used with 
discrimination. This is the lesson which each day’s 
experience more and more strongly enforces. The 
shipowner in doubt will do well to consider with 
very great care what is the nature of the work his 
ship is intended to perform. Out of the war 
of opinions but one seems to be accepted by 
the majority; it is that the turbine lacks flexi- 
bility. I has one speed of maximum eflici- 
ency, and, deprived of this, it is apt to wander 
into unexplored regions of wastefulness. We do 
not give this as our opinion, but as one which 
obtains favour with many men of large experi- 
ence. 


Penalty Clauses in Transvaal Mining Machinery 
Contracts. 


We have received a copy of the Report of the 
Executive Committee of the Johannesburg Cham- 
ber of Trade, presented on the 16th of April, which 
contains a clause of considerable importance to 
engineers in this country making machinery for 
South African mines. It appears that negotiations 
have been in progress for some time past between 
the Sub-committees on Mines and the Chamber of 
Trade, which have resulted in the drawing up of a 
standard penalty clause for insertion in the orders 
placed with local agents by the mining companies. 
With the first portion of this clause there is no 
reason to find fault. It provides for the payment 
of certain percentages to be agreed on by 
way of liquidated damages for delay in the 
delivery of machinery. But the concluding para- 
graph places the seller so absolutely in the hands 
of the buyer, that engineers will run considerable 
risk in entering into contracts. The clause in 
question runs as follows. Provision having been 
made for war, fire, and strike risks, it goes on: 
“ Further, if in the opinion of the seller, the com- 
pletion of the order shall be delayed by any other 
unforeseen circumstances beyond the seller’s control, 
which shall, in the opinion of the seller, delay the 
execution of the order, then the seller shall, imme- 
diately upon the occurrence of such cause of delay, 
give notice thereof to the purchaser, and thereupon 
the purchaser may, if he shall think fit, by writing 
under his hand, extend the time for the completion 
of the order, and his decision as to the additional 
time, if any, to be allowed to the seller hereunder 
shall be binding on both parties.” By signing such 
a contract as this the merchant, and, as a matter of 
course, the engineers supplying him, give themselves 
over, bound hand and foot, to the buyer. No pro- 
vision whatever, outside the stock phrases quoted 
above, is made for accidents or contingencies. 
Hitherto no limitation of this kind has existed, and 
the seller could always claim as a right the con- 
sideration of workshop accidents, the non-delivery 
of material, and such like. If the clause should be 
enforced literally, then business will, beyond ques- 
tion, be hampered, and agents and merchants will 
be placed in a difficult position. We are unable to 
say why this clause has been considered advisable. 
Engineers sending machinery to South Africa will 
do well to consider how far it is likely to affect their 
operations in the future. 








OLD AGE PENSION SCHEMES. 
By Haro.p Cox, M.P, 
No. III.* 


Tue previous articles have been occupied with a 
description of the important schemes of State pensions 
established in three of our Australasian Colonies and in 
the German Empire. In the present article it is proposed 
to deal with some of the more remarkable of the schemes 
established in this country by private firms. The first 
to which it is desirable to call attention is the scheme 
administered by the London and North-Western Railway 
Provident and Pension Society. By the company’s rules 
all persons under forty-five years of age regularly 
employed at weekly wages are required to become mem- 
bers of the Society. Those employés who are under 
eighteen or who are earning less than 12s. a week become 
third class members, but as the number is small we will 
confine our attention to those above these limits. They 
may become either first or second class members at their 
own option. The respective scales of payment for the 
two classes are as follows :— 
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Scale of Weekly Premiums. 
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Ip return for these payments benefits are conferred 
which go far beyond the wildest dreams of those who 
advocate State pensions. In the first place, the society 
deals with cases of temporary disablement through sick- 
ness or other accidents not sufficiently provided for by 
the Workmen’s Compensation Act of 1897, or by the 
older insurance society of the company that exists 
specially to deal with accidents, and that largely supple- 
ments the Compensation Act. Every person who has 
been a first or second class member of the society for six 
months is entitled in case of temporary disablement, 
coming within those categories, to a weekly allowance of 
12s. for fifty-two weeks. That these sickness and 
accident allowances meet a real need may be gathered 
from the fact that the sum spent by the society under 
this head last year was nearly £35,000. Secondly, every 
member who has subscribed for six months is entitled to 
£10 on death from any cause other than from accidents 
provided for by the insurance society. Every member 
who has subscribed for six months is also entitled to £5 
for funeral expenses on the death of his wife. In addition, 
members are entitled to retiring gratuities varying in 
proportion to the length of their membership. These 
gratuities are paid to persons who become disqualified for 
duty either through age or through infirmity arising from 
any cause other than that of accident on duty. The 
scale of gratuities is as follows :— 


Years of membership. Retiring gratuities. 
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These are very considerable benefits quite apart from 
the old age pensions which we have not yet reached. All 
these benefits are equally enjoyable by the members of 
the society in both the first and second classes. The old 
age pensions, on the other hand, differ in amount in 
virtue of the differences in the weekly premiums. In the 
first class, the pension is 10s. a week, payable on account 
of age alone at sixty-five, or at sixty if the member is dis- 
qualified for work. In the second class, the pension under 
similar conditions is 7s. a week. Noristhatall. Itmay 
happen that a man becomes disqualified for work before 
he is sixty. In that case, if he has been a member of 
the society for twenty years he is entitled to half pension. 
Take, for example, the case of a lad who joins the society 
at or soon after eighteen. He will pay 8d. a week, which 
is a small fraction of what many young fellows spend on 
drink. Suppose that he has a serious iilness at the age 
of forty. For the first year he will receive 12s. a week. 
At the end of the year, if it is evident that his incapacity 
is permanent, he will receive a pension of 5s. a week for 
the rest of his life. In addition, he will receive a gratuity 
of £50, which he can convert into a further pension of. 2s. 
a week. On his death his widow or other relatives will 
receive £10, and should his wife pre-decease him, he will 
receive £5 for her funeral. 

The acute critic will probably object that all this cannot 
be done with a premium of 8d. a week. That is true. 
The society is, in fact, subsidised by the railway company, 
but only to the extent of about one-sixth of the premiums. 
Last year the subsidy from the company was £10,921, 
and the revenue obtained from members’ premiums was 
£65,448. It is clear, therefore, that by far the larger 
portion of the benefits enjoyed by the members of this 
society is derived from their own weekly payments. An 
even more accurate measure of the benefits to be secured 
by a small weekly payment is furnished by the figures of 
the Supplemental Pension Fund, established in connec- 
tion with the same society. This fund enjoys no subsidy. 
It is established on a purely voluntary basis to meet the 
convenience of those members who want a larger pension 
and are willing to pay for it. A young man, joining 
between the ages of twenty and twenty-five, and paying 
3d. a week, becomes entitled to a pension of 5s. a week 
at sixty-five, or at sixty on proof of permanent incapa- 
city. If he wishes to have his premiums returned in 
case of death or withdrawal he pays 4d. a week instead 
of 3d., and then can at any time withdraw his premiums 
with 3 per cent. interest. 

One word as to the cost of administration. Great 
credit is claimed by the German authorities for the 
smaliness of the expense incurred in administering 
their schente of compulsory insurance. In the previous 
article it was shown that the beneficial payments under 
the Infirmity and Old Age Insurance amounted, in 
1904, to £7,400,000, and that the cost of administration 
was £700,000, apart from the cost of the Imperial Insu- 
rance Office in Berlin—£100,000 a year—and apart from 
the cost of paying the pensions through the post-office. 
On the other hand, the London and North-Western Rail- 
way Provident and Pension Society, in 1906, spent 
£80,561 on benefits and £2178 on administration, includ- 
ing clerical salaries, postage and stationery, medical fees, 
and the expenses of visiting the sick to check malinger- 
ing. Thus, in the case of the railway company the 
administrative expenditure is less than 3 per cent. of the 
beneficial expenditure as compared with at least 10 per 
cent. in the case of the German State Insurance. Between 
the paltry pensions paid in Germany and thé substantial 
benefits secured by the means of the London and North- 
Western Railway Provident and Pension Society no com- 
parison is possible. It may be added that the London 
and North-Western Railway also have a superannuation 
fund for their salaried staff, as distinguished from their 
employés in receipt of weekly wages ; but the details are 
not of importance for our present purpose. 

The peculiar merit of the scheme worked by the 
London and North-Western Railway Provident and 





Pension Society is that the bulk of benefits are derived 
from the subscriptions of members themselves. In other 
schemes it is not uncommon for the employers to pay for 
the whole, or nearly the whole, of the benefits out of the 
profits of the concern. Thus, Lever Brothers, Limited, 
of Port Sunlight, have established a pension fund which 
is entirely maintained by contributions from the company. 
The money contributed is handed over to trustees, and 
must be spent by them on the purposes for which the 
fund has been established, but the company is free to 
terminate its contributions to the fund at any time 
without giving any previous notice. It cannot be con- 
tended that so precarious an institution in any way solves 
the problem of old age maintenance, and the trust deed 
is careful to state that the “establishment of the fund 
is not to be regarded as in any way relieving employés of 
their duty to make such provision for old age or incapacity 
and for those dependent upon them as their means will 
permit.” The pensions given by Messrs. Lever and Co. 
must be regarded, im fact, mainly as evidence of the wise 
generosity of the firm to those whom it employs. 

A similar comment may be made upon the generous 
pensions paid by Messrs. Reckitt and Sons, of Hull. 
These pensions are on an extremely liberal scale, and are 
accompanied by the unusual provision that the pensioner 
may, if he chooses, continue at work while drawing his 
pension, his salary being, of course, reduced. For 
example, “ L. R.”’ joined the firm in 1888. He was pen- 
sioned at the age of sixty. His average salary for the 
previous five years was 40s., and he thus became entitled 
to a pension of 20s. for the rest of his life. He elected 
to go on working, and his salary was fixed at 22s. 6d.. so 
that he draws altogether 42s. 6d.a week. In the same 
way “A. L.” a forewoman, was pensioned at fifty after 
drawing for the previous five years an average salary of 
20s. She obtains a pension of 10s. for life, and cortinues 
working on a reduced salary of 12s. On the other hand, 
“G. D,” who joined the firm later, did not obtain his pen- 
sion till he was seventy; he retires on a pension of 
19s. 6d. a week. These are excellent pensions, and their 
institution is highly creditable to the firm that pays them, 
but as there is no contribution from the workpeople, the 
continuance of the scheme depends entirely on the will 
of the firm. 

This objection does not apply to quite the same extent 
to the pensions paid by Messrs. Colman, of Norwich, 
although the major part of these pensions is provided by 
the firm. Messrs. Colman guarantee to pay every 
“ original’? member, who adhered to their scheme when 
it was started in the year 1899, a pension of 8s. a week 
on leaving the company’s employ after the age of sixty- 
five. In addition to this sum, which is paid entirely out 
of the funds of the company, the members contribute by 
paying 2d. a week towards a further pension, the amount 
of which depends on the number of contributions paid. 
If the member begins to contribute at eighteen his addi- 
tional pension at sixty-five will be 2s a week. If he does not 
contribute his twopences till he is forty he can only secure 
8id.a week at sixty-five. So far as these original members 
are concerned the scheme is final and cannot be interrupted. 
With regard, however, to new members, i.¢., those joining 
after 1899, although the terms are the same, the company 
holds itself free to wind up the scheme at any time, dis- 
charging, of course, specific obligations that may have been 
incurred to individuals. Some such power of winding up 
a pension institution must, of course, exist somewhere ; but 
in the case of the L. and N.W. Railway Provident and 
Pension Society the power resides in the Society, whereas 
in the case of Messrs. Colman’s the power resides with 
the firm, and must so reside, because the firm provide the 
major portion of the benefits. It may be added that in 
addition to the pensions of 8s. per week payable toall work- 
people on retirement after sixty-five, Messrs. Colman pay 
pensions ranging from 2s. to 7s. 6d. a week for extra 
service and merit. There are also two funds, the Colman 
Centenary Fund, and the Colman Trust, which grant 
pensions and allowances to various former employés of 
the firm. The pensions to foremen are on a still more 
liberal scale, and are calculated according to average 
wages. The result is that retired workmen draw—apart 
from what they receive from their own twopences— 
pensions ranging from 8s. to 17s. 6d. a week; foremen draw 
pensions ranging from 21s. to 55s. a week: while, in 
addition, widows draw pensions ranging from 2s. to 10s. 

The only other scheme to which reference can now be 
made is a scheme adopted by the Graphic and Daily 
Graphic for their employés on weekly wages. A some- 
what simuar scheme is in operation in the firm of Messrs. 
W. H. Smith and Son. Those employés who become 
members of the Graphic fund must contribute at least 
24 per cent. of their weekly earnings, and may contribute 
as much as 5 per cent., provided that those earning more 
than £4 a week may only contribute upon the basis of 
£4, The amount so contributed remains in the hands of 
the company, and the company each week adds 50 per 
cent. of the amount contributed, and charges itself with 
3 per cent. compound interest on the whole sum. The 
amount thus created is paid to the contvibutor—or his 
representative—upon his leaving the firm on account of 
incapacity for further work, or upon his death. If tne 
contributor leaves the firm for any reason other than 
incapacity for further work, he will be entitled to have 
back all his own contributions with3 per cent. compound 
interest ; but the company’s contribution will be 25 per 
cent. instead of 50 per cent. of his own, except in the case 
of men who have reached fifty-five years of age,and have 
been contributing for ten years. These will still be entitled 
to the full 50 per cent. from the company. This scheme, 
it will be noticed, is not a pension scheme in the strict 
sense of the term, because the employé becomes entitled 
to a capital sum. This difficulty is met in the case of 
Messrs. W. H, Smith and Son by the grant of a pension 
proportional to the capital sum accumulated. For ex- 
ample, a man retiring at sixty is entitled to a pension cf 
£8 10s. for every £100 accumulated by his own contribu- 
tions, and to a further pension on account of the contri- 
butions made by the firm, which are exactly equal to tle 
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contributions made by the workinan himself. The difficulty 


could otherwise be met, if considered desirable, by convert- | 


ing the capital sum into a Post-office deferred annuity. 
The scheme has the great merit of being extremely simple, 
and of interfering as little as possible with the liberty 
of the workman to change his employment. It might 
conceivably be so worked that a man on leaving one 
firm carried with him to his next employers the sum 
for which he was insured. 
might be possible to get over the difficulty that arises 
in industries where men are in the habit of changing 
from one firm to another. In any case, however, 
schemes of this character ought only to supplement, and 


not to supplant, voluntary insurance by the workmen | W! : ‘ 4 
| different machines, but also they will have to take into con- 


themselves in friendly societies or other thrift institutions. 








AN 11-INCH STROKE SLOTTING MACHINE. 


A MACHINE which has been specially designed to slot the 





seatings in frame ends and similar work where the distance | 
from the edge of the article to the part requiring slotting is | 


considerable has been introduced by Messrs. Geo. Wilkin- 
son and Sons, of Bradford-road Tool Works, Keighley. The 


general form of the machine is clearly illustrated in the | 


engraving which we give. The body is massive, and is in one 
casting, the top portion having a wide overhang, which dis- 


penses with the method of having the top part to slidein and | 


out so as to enable wide centres to be reached. The slide 
carrying the table is planed and scraped. The table is 4ft. in 


diameter, and fitted with a variable self-acting circular feed, | 
| mixture of glue and bichromate of potash, which under the | 


a 3ft. cross feed, and a 5ft. 4}in. longitudinal feed, which can 
be worked in either direction. 
quick power movement in all directions. 

We are informed that the machine will slot through the 
centre of a wheel or any other article 6ft. 84in. diameter, and 
will take 18in. deep. The table can be moved on the bottom 
slide until the centre is 4f{t. 3in. from the face of the ram. 
The ram is balanced, and has square slides its whole length. 
There are the usual hand wheel, mitres, and screw for alter- 
ing the position of the stroke, which is variable up to 1lin. 
There is, of course, a quick return motion. The bottom end 
of the ram is fitted with an improved lifting tool-box, which 
can be set in any position relative to the end of the ram, and 
the tool can be released from its work in whatever position it 
is set. The ram is driven by positive gearing, giving 30, 50, 
and 70 strokes per minute. The machine, which is 10ft. 
long by 3ft. 8in. in width, weighs about 6 tons. It is driven 


by an electric motor fitted to the body of the machine, driv- | 


ing the latter direct through powerful gearing. 








TAR-SPREADING TRIALS. 


Iy our last issue we gave some illustrations and a short 
description of each of the machines submitted for the tar- 
spreading tests which were organised by the Roads Improve- 





By some such method it | 


| freedom from harmful constituents. 


There is also hand motion and | 
| though effective as a dust-layer, is too dear, and also too | 
| brittle, and so the makers softened it by the addition of oil | 


| insoluble in rain. 
| soft, like tar, and twenty minutes of bright sunshine, it is | 


ment Association. Out of the eight machines entered no 
fewer than seven took part in the trials; the eighth started, 
but had the misfortune to meet with an accident on the way. 
In view of the fact that the judgesare shortly to issue a report 
on the behaviour of the different devices, we shall not attempt 
to criticise the machines or the means adopted for preventing 
the raising of dust from the roads. 


best method of applying the tar. For instance, some com- 
petitors put thick films of tar upon the rad, forming, so to 
speak, a carpet, others simply sprinkled a small amount on, 
whilst a third section forced the tar in a disintegrated state 
into the interstices of the road surface. Whilst the knowledge 
of the subject is in this state, it is obvious that the judges 
will not only have to consider the relative advantages of the 


sideration the merits of the road surfaces produced after 
treatment. 
Besides the tar-spreading machines dealt with in our last 


| issue, the judges had under their consideration various tar 
Seven firms submitted | 
samples, and some makers entered more than one prepara- | 
The merits of the competing preparations were con- | 


oil preparations for use on roads. 


tion. 
sidered largely upon the following points . (i.) Cost ; (ii.) ease | 


of application ; (iii.) efficiency, this including dust preventing | 


By ‘‘ means,’’ we refer to | 
the different theories held by the makers as to what is the | 


temperature. The volatile matter which has been removed 
is, of course, liquid, and by its extraction the tar becomes 
thick, and in order to render it suitable in consistency for 
| spraying cold a spirit has been added which evaporates quickly, 
leaving a plastic solution capable of taking up sand or grit. 

‘‘Ermenite,’’ a preparation made by Mr. W. F. Ermen, 
of 10, Marsden-street, Manchester, isa cotton seed oil treated 
at an elevated temperature with sulphuric acid. The pro- 
duct thus obtained is purified by washing, and mixed with 
four times its weight of crude tar. This mixture is then 
| agitated with hot caustic soda solution until emulsified, after 

which it is diluted with water until it contains 25 per cent. 

of tar. It is thus an emulsion of tar and a little unaltered 

oil suspended in a soap solution. For application the 25 per 

ceat. emulsion is mixed with four volumes of water and 

applied from an ordinary watering cart. The maker informed 

us that he hopes to make a more concentrated solution than 
| 25 per cent., as the expense of carriage will then be greatly 
reduced. However often this material is wetted, he claims 
| that it will always rise to the top of roads treated with this 
composition. 

‘* Hahnite,’’ of 3 and 4, Great Winchester-street, E.C., 
submitted a material which consisted of the combination of 
carbolic acid, oil, asphalt, tar, &c., which was applied to the 
road by means ofan ordinary water-cart in which an internal 


capacity or effectiveness of water-proofing, insolubility, | stirrer has been fixed 


weather-proofness, power of adhesion to various road | 
materials, time required and effectiveness of setting; (iv.) | 

Mr. Arch. L. Craig, of Messrs. Wishart and Sanderson, 15, 
York-place, Edinburgh, submitted two samples called Crem- 
poid ‘*R’’ and Crempoid ‘‘D.’’ They are both similar in | 
their nature, though differing in detail. They consist of a | 


action of light becomes insoluble. Glue and bichromate, 


and other matters, which will produce upon a road, under | 
the action of light, a film that is ductile, plastic, and also 
In hot weather these films do not become | 


The preparation made by the Gas Light and Coke Com- 


pany, of 4, Fenchurch-avenue, London, consists of an 


| oil tar preparation which is liquid at lowest temperatures, 
| requires no heating preparatory to or during application, 


is insoluble in water, and retains its composition at all 
temperatures and in all weathers. The preparation, unlike 
ordinary tars, is not sticky, and aroad can be used for traffic 
a very short time after treatment, as the Reeson machine, 
which is specially designed to spread this preparation, 
is designed to incorporate the preparation with the road sur- 
face. Metalled road surfaces are not slippery after treatment 
with this preparation, which is, it is claimed, always ready 
for use, and is not inflammable at ordinary temperatures, 
the flash point being above 110 deg. Fah. 

The preparation is applied to the road surface by means 





said, is sufficient to set the material upon the road, so that. | of the Reeson machine referred to above, which consists of 
| it can be applied on any day that will allow it to become dry. | a series of rotary brushes attached to the tank vehicle in 
| There is no offensive smell or any chemical action or varnish | which the preparation is carried. The machine is so 
or rubber, such as deliquescent salts produce. There is also | arranged that the brushes are rotated by means of a chain 
| no slipperiness on the road, as the material contains greater | or other gearing from one of the wheels of the vehicle. It 
penetrating powers than viscous substances like tar, which | is thought to be impossible to incorporate the preparation 
remains on the surface. The difference between the two is | by any other means. The machine allows no excess of the 
that Crempoid ‘‘D”’ does not contain coal tar, is miscible in | preparation to be present on the surface after application, 
water in weak solutions, and can be used as a palliative to | and the surface need not be freed from dust before applica- 
the dust nuisance. Crempoid ‘‘ R’’ contains a large propor- | tion. The machine can be fixed to any horse or motor 
| tion of coal tar, and when in very dilute solutions sheds it. | tank wagon or ordinary water cart. 
| Crempoid ‘‘R”’ is made for the special purpose of spraying It is said that one application should last from three to 
|in a tar-spraying machine, or amalgamating with the | six months, according to the district and the amount of 
| macadam of the road when it is made. traffic. The Reeson machine can be easily manipulated by 
| The firm of R. 8. Clare and Co., Limited, of Stanhope- | ordinary labourers, and it is estimated that one machine 
| street, Liverpool, submitted a preparation consisting of a | could treat from one to two miles of ordinary road about 
| specially-prepared tar, certain impurities and the bulk of | eight yards wide per hour. We are informed that in actual 
| naphthaline and volatile matter being extracted, so as to | tests one gallon of the preparation applied by means of the 
| prevent the compound being affected by the changes in | Reeson machine has covered over ten superficial yards. 
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« Palvicide,’’ a material patented by Messrs. Kay Brothers, 
Limited, of St. Petersgate Mills, Stockport, comprises 
, compound having the following composition :—Coal 
tar creosote, coal tar, pitch, and resin in their proper 

roportions. These are mixed together and heated until a 
solution is obtained. Caustic soda or caustic potash is also 
taken and dissolved in water. The two solutions are then 
mixed together and agitated until the whole is completely 
combined. This compound forms an emulsion when mixed 
with water so as to deposit the pitch or asphaltum upon the 
road surface. This is accomplished by the pitch or asphaltum 
being left upon the road surface agglutinating the particles 
when the water has evaporated therefrom. The mode of 
application is by mixing ‘‘ Pulvicide ’’ with water and apply- 
ing it by means of an ordinary water cart to the surface of 
roads. We were informed that 200 gallons of ‘‘ Pulvicide’’ is 
sufficient to treat a mile of macadam road 27ft. wide, and 
that this quantity of material will cost £5. 

The constituents of ‘‘ Marbit,’’ a material made by Mr 
B. T. Marriott, of 328, Renfrew-street, Glasgow, are crude 
coal tar and a specially prepared form of natural bitumen. 
Combination between the two is set up when cold, the 
bitumen being added immediately before the composition is 
to be applied to the road. It is claimed for the process that 
it retains the valuable qualities of the tar for purposes of dust 
preventing, insolubility, and waterproofing in a permanent 
form. This materi 1 can be applied by any machine capable 
of spraying or spreading, under pressure, crude coal tar, or it 
can be applied by hand. The essence of the process is that 
the constituent parts should be mixed immediately before 
application, the chemical combination and its resulting 
changes taking place by the elapse of time and under the 
influence of the atmosphere. 

The Tar (Patents) Solidifying and Distilling Company, 
Limited, submitted solidified tar. The material consisted of 
blocks of solid tar which were merely tar solidified, minus a 
reduction of 4 per cent. of their constituents, consisting of 
some light oils, which are recovered, and almost pay for the 
cost of solidification. The powdered tar is mixed with sand 
or any other granulated material, such as granite chippings 
orashes. The solidified tar can be melted and applied in the 
same way as ordinary liquid tar or asphalt, or it can be 
applied in solid blocks as ordinary paving. Itis claimed that 
solid tar greatly reduces cost of transportation as compared 
with the cost of ordinary liquid tar; besides, no loss from 
leakage and waste is, it is said, occasioned by the use of 
solid tar. 

It is to be regretted that the climatic conditions under 
which the tests were carried out was far from favourable for 
such trials, Nevertheless, the judges’ report will be awaited 
with interest, and it is sincerely to be hoped that a prepara- 
tion will be found which will be cheap, effective, and readily 
applicable to all conditions of roads. 

In conclusion, we may add that all the preparations just 
described have been patented. 








THE NEW LINE TO UXBRIDGE. 


On May 1st the Great Western opened the branch from 
Denham to Uxbridge, virtually completing a great scheme 
which has been several years in the making, and promises to 
be of much value in the near future. It commences with 
double curves from the Great Western and Great Central 
joint line between the Denham and Ruislip Stations, but 
within a short distance of the former. The branch is a 
double line, only about two miles long, and is upon an 
embankment practically throughout its course. Near the 
junctions the bank is of considerable height, but about half a 
mile from the terminus it has almost disappeared, to rise 
again easily into the station. This was necessary for the line 
to be carried over High-street, Uxbridge, on its way round 
the west side of the town to join the old branch from West 
Drayton just outside the terminus at Vine-street. For the 
present, however, this portion of the scheme is in abeyance, 
and the new line ends on the south side of High-street, the 
girder bridge over the latter being useless till the connect- 
ing link is constructed. The piers of the bridge are of blue 
Staffordshire bricks, the span being 40ft., covering the road- 
way and two footpaths. This span is succeeded by a some- 
what shorter one, below which is a small red brick building 
containing only booking and parcel offices. There is room 
enough in front of them for a footpath and road, wide 
enough for one carriage at a time, turning out of the main 
road. From the back of the booking-oftice a doorway arched 
with white glazed brick leads through the next pier into the 
first of six arches, all of blue brick, and about 30ft. in span. 
The piers are prolonged on the west side to carry a staircase 
by which passengers go up to or descend from the platform. 
This staircase is 10ft. or 12ft. wide, divided by a hand rail up 
the centre, and rests on long girders spanning two of the 
arches. The sides are of steel sheets, with a glazed and also 
an open portion above, under a slightly projecting iron roof. 
The platform—there is only one—begins at the top of the 
stairs, and runs over the other four arches of the viaduct and 
considerably further, being altogether some 400ft. long. On 
it, resting at the back upon seven built-up supports, is a wood 
and steel building, about 50ft. long, containing a station- 
master’s office, general waiting-room, &c. The roof is of 
corrugated iron, the portion projecting over the platform 
being glazed. After another open space the platform ter- 
minates with a signal-box, designated, of course, Uxbridge 
High-street. Electric lighting is used. 

_A long strip of land has been taken on the east side of the 
line, between it and the footpath that runs along the mill 
stream. This land varies in width, and when filled up to rail 
level will afford space for sidings or a goods yard, but at 
present is not being utilised. On it a culvert, 10ft. wide, 
strongly constructed in blue brick, carries an overflow or spill- 
way from the mill stream under the railway. 

The train service is wholly worked by steam motor coaches 
of the type now so well known in the London district of the 
Great Western Railway. Eight trips are made each way to 
and from Denham, the journey taking six minutes. There 
‘Ss an extra trip each way on Saturday evenings, and on 
Sunday, the 19th inst., a service of eleven trains each 
way was started. Two cars are used, which fill up their 
ime by trips from Denham to Ealing, or to Greenford only, 
he double junctions at Denham, Greenford, and West Ealing, 
with the extreme handiness of these motor coaches, enabling 
Most convenient roundabout services to be readily arranged. 











_Durine the harvest season the Meteorological Office 
will supply forecasts of weather by telegraph, to persons desirous 
of receiving them, upon payment of the ecst of the telegrams. 





A NEW MAGNETO IGNITION GEAR. 


A new form of magneto ignition gear for internal- 
combustion engines has recently been introduced by the 
Dudbridge Ironworks, Limited, of Stroud, Gloucester. It 
is illustrated in the accompanying engravings, one of which 
shows its mechanism in detail, and the other represents it 
attached to the cylinder of a gas engine. 

Its action will be readily understood. A is a lever carried 





while its top end is in contact with the lower end of the 
adjustable screw J. The steel pellets perform two duties. 
First of all they communicate the blow given by the screw 
O to the top of the pin Q, so that the pin H forces the screw 
J, with the arm which carries it upwards; and, secondly, 
to help to convey the current generated in the magneto 
machine to the firing device, though, of course, the tube 
containing them is also a conductor. The firing device con- 





sists of a fixed terminal L, and a movable terminal K. When 

















DUDBRIDGE MAGNETO IGNITION CEAR 


on an extension of the armature of the magneto machine E, 
so that all of its movements are conveyed to that armature. 
The lever A is tripped by the pin B, which projects from a 
collar carried on the valve shaft C. This tripping causes the 
armature of the magneto to be moved and a current to be 
generated. The collar on the shaft C is so adjusted that the 
pin B comes into contact with B at the correct moment, but 
the lever A can be adjusted by the milled nut N, so that 
the time of firing can be varied within certain limits. A 





Spark Box 














O hits Q, Hand J both rise and K is moved a little way 
away from L, with the result that a spark is formed and 
the charge fired. The action of the spark may be seen 
through the observation apparatus M. 

We have watched an engine fired with this apparatus at 
work, and it was running excellently. Several claims are 
made for it by its manufacturers. The first of these is that 


| there is absolute synchronism of the time of generating the 


current in the magneto with the breaking contact between 



























































“THe Encineer” 


DETAILS OF MAGNETO 


spring D tends to keep the lever A always in its correct posi- 
tion. Working in conjunction with the arm A is a bracket 
P, through which passes an adjustable contact screw, which 
can be held in any desired position by means of a lock-nut. 
This contact screw makes contact with a steel pin Q, which 
forms the first of a series of steel pellets G, which fill the 
tube F from end to end. At the end of the tube remote 
from Q there is a terminal R, which can be attached to the 
casing of the engine cylinders, This terminal-contains a pin 
H, the lower end of which touches the last of the pellets G, 





| Swain Sc. 


IGNITION GEAR 


the movable and fixed electrodes in the spark box, and that 
variations are readily made while the engine is running by 
| means of the screw nut N. It is further claimed that the 
| gear can be applied to all types of engines, including those 
| of earlier patterns, while the mechanism is simple, durable, 
| of small cost, and free from liability to get out of order. 
Should any wear take place in the pellets these can be taken 
| up by either of the adjusting screws. We are informed, 
however, that the wear is very slight indeed, and that in the 
early experiments with the gear the tube containing the 
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pellets was made of thin, soft copper, whereas hardened 
steel tube is now fitted. This, however, is a matter of extra 
precaution, as the copper tube, after having been in daily 
work for some months, was taken down and sawn through, 
when the wear was found to be scarcely noticeable. 








DOCKYARD NOTES. 


THE reported accident to the Dreadnought’s rudder has 
been somewhat exaggerated ; it is nothing very serious. 


Tue French battleship Verité has been launched, and all 
the Républiques are now afloat. 


Ir has been definitely decided to fit Parsons turbines to 
the whole six of the Danton class. The Japanese, who are 
feeling their way more carefully, are fitting both Parsons 
and Curtis turbines to new ships with a view to competitive 
tests. 


Tue Drake, on her paying-off trial, made 24°5 knots. 


THE Russian cruiser Otchakoff—which some time ago 
figured in the Black Sea mutiny—has been re-christened 
Pamiat Merkuria, an old ship name in the Russian navy. 

A coop deal of disruption has recently taken place in the 
Navy League. So far as can be followed, the official attitude 
is that any condemnation of the reduced Navy Estimates 
will be a condemnation of the Government and therefore 
must not be uttered, lest the Navy League seem ‘‘politi- 
cal.’’ To this view other members object, holding that the 
object of the Navy League should be to keep up the Navy at 
full strength, not to make reductions easier than they would 
otherwise be. 


ANSWERING Lieut. Carlyon Bellairs, M.P., on Tuesday, 
Mr. Robertson stated that no anti-torpedo guns had been 
removed from warships in order to re-arm the River class 
destroyers. This is quite correct. The guns removed are 
officially known as ‘‘ boat guns.’’ Forty, all told, bave been 
removed from their positions in as many ships. They were 
mounted alongside the 12-cwt. 12-pounders, officially known 
as anti-torpedo-boat guns. 


Latest reports speak of four, instead of three, Italian 
Dreadnoughts being under contemplation. 


Tue three Austrian Dreadnoughts have been suspended 
pending the passing of new plans to add 3000 tons to their 
displacement, with a greatly enhanced armament. 


A CERTAIN section of the Press in this country continues 
vehemently to affirm that none of the new German monster 
ships have been laid down. According to our information, 
one armoured cruiser, ‘‘ E,’’ has been in hand a long time, 
and three of the battleships are also in hand. Delays in each 
case have been caused by hesitation as to plunging into 
turbines on the one side and oil fuel upon the other. 


ComMmopoRE FREDERICK TowER Hamitton, M.V.O., has 
been selected to succeed Rear-Admiral Sir Perey Moreton 
Scott, K.C.V.O., C.B., as Inspector of Target Practice. Cap- 
tain Reginald Hugh Spencer Bacon, D.S.O., has been selected 
to be Director of Naval Ordnance and Torpedoes in succession 
to Rear-Admiral J. R. Jellicoe, C.V.0.,C.B. The appoint- 
ments will take effect when the vacancies occur this summer. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspo ts.) 


ROADS AND SPEEDS, 


Srr,—In your excellent article on. ‘‘ Roads and Speeds” there is 
one point which seems to me to be neglected, and which has a 
most important effect on vibration, especially as regards motor 
vehicles, and that is the diameter of the wheel. 

It is very obvious that if a wheel has to surmount an obstacle 
the shock produced on the vehicle by its doing so is dependent on 
the time it takes to surmount it, and practically nothing else. 
Now it is also obvious that the time taken is that from the moment 
the wheel touches the obstacle till it is vertically under the axle. 
The larger the wheel the longer this time is at a given speed. 
Hence the effect of diminishing the size of the wheel at a given 
speed is the same as that of increasing the speed ; or, in other 
words, the wheel diameter should be increased as the speed is 
increased. 

As a matter of fact motor manufacturers have taken it for 
granted that, although their vehicles go a great deal faster than 
others, the wheels can be made a great deal smaller, 2.¢ , that 
makers of horse-drawn vehicles, traction engines, &c., put far 
larger wheels on than were necessary simply for their own amuse- 
ment. When pneumatic tires are used there is a certain excuse 
for this so long as it is not overdone, but when solids are adopted 
there seems no doubt it is a great mistake. 

In the case of pleasure cars the small wheels have come from two 
causes, Firstly, the influence of racing ; and secondly, the saving 
in expense. In racing it is obviously the most important thing to 
get the very greatest possible power in the weight alowed, and 
naturally the smaller the wheels the lighter they are. Comfort is 
not considered, and the only durability necessary is enough to just 
get round the course. Unfortunately, in this and some other 
matters in which speed under quite artificial conditions has been 
attained at the expense of all useful qualities, makers of touring 
cars have imitated the racers, and often made the wheels even 
smaller still in order to save first cost in tires. The result is that 
cars have far more trouble with tires than necessary, as the area of 
contact with the ground is very short, throwing a great deal of 
strain on a short bit of the tire, and the revolutions are high, thus 
making this strain come very often. The result is that cheap cars 
frequently have excessive trouble with tires, the slight saving in 
first cost entailing greatly increased cost of upkeep. When it is 
considered that many cars weighing over half a ton have wheels 
no bigger than have been found absolutely necessary for a bicycle 
—28in.—this is not to be wondered at. In commercial work there 
can be no doubt that the difficulty in making steam lorries pay 
came very largely from the exzessive repairs due to the wheels being 
far too small. In fact, this is a general defect of steam lorries, and 
the large wheel one of the great advantages of the small traction 
engine. 

In motor omnibuses the present idea seems to be to make them 
to take the very greatest possible number of passengers, quite 
regardless of what parts have to be made too small for their work 
in order to enable this to be done. Hence the expenses are enor- 
mous, and few omnibuses are paying dividends. Among other 





essential parts the wheels are made ridiculously small, and hence 
the vibration on a rough is very great. This probably also 
helps a great deal to swell the cost of keeping the machine in 
repair. 

Besides the question of repair to the vehicles, the size of the 
wheel probably has a very great effect on the wear of the road. 
It is obvious that the causes which increase the vibration in the 
car will also increase the hammering action of the wheel on the 
road. The smaller length of contact also very much increases 
the crushing effect, as it increases the pressure per unit of surface. 
When rubber tires are used it would seem that the small wheel 
would have much the greatest tendency to pull the road to pieces. 
No doubt an improvement in the road will compensate for the 
small wheel, and on railways and tramways smaller wheels can be 
used than on, say, a macadam road ; but it seems hardly reason- 
able that motor manufacturers should expect enormous sums to be 
spent on the roads out of the rates, while they go out of their 
way to make their machines unfit for ordinary roads, 

It might be thought at first that making the wheel wider would 
remedy its want of diameter, but this is not so, and brings us to 
another point, viz., side-slip. One of the weak points of the 
small. wheel is its tendency to side-slip, and if the wheel is 
made wider this tendency is exaggera Motor omnibus com- 
— can hardly claim, as some of them do, that they have 

one everything they can to diminish side-slip, as long as they 
use excessively small wheels just to be able to cram on a few more 
passengers, 

I do not quite follow yonr suggestion as to petrol-propelled 
vehicles on rails. Surely if one goes on rails electric traction 
would be much cheaper than small petrol engines to each vehicle. 
Most of the concerns making petrol cars have their shops driven by 
electricity supplied from large steam or gas engines, and do not 
have separate petrol engines to each machine or group of shafting, 
so I think we may assume that they think the former most 
economical. Of course, when there is traffic to justify it, rails 
will carry it cheaper than a road, but at present the trams and 
railways pay the whole cost of transport, including permanent 
way expenses, while road traffic is subsidised by having this all 
paid out of the rates, 

May 27th. 

[Our correspondent has overlooked the enormous difference in 
first cost between a simple line of tram rails and one equipped for 
propulsion by electricity.—Ep. THE E.] 


F, STRICKLAND, 


SETTING OUT CURVES. 

Srr,—The article on the sett-ng out of curves by Mr. Thos. G. 

Bocking, appearing in this week’s issue of THE ENGINEER, is not 

satisfactory, inasmuch as it does not elucidate the reason for the 
1719 C 


**inaccuracy” of the Molesworth formula A = There is 


nothing whatever mysterious about it, the procf being simple. 
Consider the attached diagram :— 
6 is the setting out angle, and is one-half that angle (26) 
subtended by the given chord at the given radius (r). 
The angle subtended by the chord at radius + = 180 
= 9-0 -.2@ = 180 - 286, 
Angle = 180° — (180° — 26) = 28, 
Using circular measure— 


2 o. 


That is, @in radians = — 


&( . EP Aree s . 
There are! D x 60 = 3437-7467713 minutes in one radian; 


3437 -7467713 are 
2r 7 
_ 1718°8733856 are 


therefore, @ in minutes = 


7 
Now we come to the cause of theerror, When the arc compared 


with the radius is small, the difference between the chord and the 
arc iz small ; therefore we can, with slight practical error that we 
can control, substitute chord for arc. Then @ in minutes 
he 1718-87 x © From the above it will be clear that the state- 
% 

ment in Molesworth that the angle for two chains chord is double 
that for the one chain chord is correct, and, indeed, is Jess confusing 
than Mr. Bocking’s proposed reading of it. Remember the note 
that ‘‘Curves of small radius should be set out in chords not 
exceeding ., of the radius.” 

This error is not of a serious practical nature, for in the field I 
should certainly consider the chord length with the radius of the 
curve I was setting out. For instance, if I had to set out a four- 
chains curve [ should use not chain but quarter-chain chords, 

Calculate the inaccuracy by my so doing— 

The angle subtended would be ae ne. 

= 214-8591 min. 
= 3 deg. 34 min. 51 sec, 

True length of chord for this angle and radius four chains is 
- 249948 chains. 

Therefore, as I set out with chords of -25 chains long, my error 
is -000052 chains, which is small enough to satisfy the most exacting 
engineer. 

I should employ the theodolite as a last resource only, when 
dealing with curves of one chain radius. 

The ‘‘ old formula had its origin,” to the best of my belief, in the 
master mind of. Rankin. 





——=— 


I do not know what method he used to prove its accuracy, yt I 
submit the above as a neat and complete proof, and one that will 
demonstrate the practical correctness of the basis. 

Hull, May 23rd, Joseru E. Rvrrer, 


THE FELLING ACCIDENT. 


Str,—I hope that the last word has not been said about the 
Felling derailment ; Major Druitt’s verdict, as given in your last 
issue, is not, I think, in accordance with the evidence—] wj}] not 
say with the facts. The verdict is erroneous, just because al! the 
facts were not considered. 

We have here, what was nominally at least, a first-class road, If 
any of your readers have ever seen a 90!b. bull-headed rai! bent 
they will believe me when I express my incredulity as to the bend. 
ing which caused the accident. What is the story? A deaf-anq. 
dumb man looking over the parapet of the bridge.saw the rails 
kinked. He attracted the attention cf a man named Reid, driving 
a steam roller. Reid ‘asked a lad who was there what was the 
matter, and he asked me if I thought the lines were right, | 
looked, and said they were far from being right. They were like 
an elongated ‘S’ about 2ft. long and 5in. towards the bank,” 
He then ran to the signal-box to give warning—too late, as we 
now know. 

Now, it so happens the only evidence brought before Major 
Druitt that the rails were kinked was that of Reid, but the 
evidence, as reported, is quite untrustworthy. He only glanced 
at the track, and then very rightly ran to give warning. ‘I'he 
minuteness of his dimensions is another evidence to his inaccuracy, 
How on earth could he tell that the line was bent to the bank 
‘about 5in.?” Why not 6in, or4in.? Again, the lines were “bent 
like an S, about 2ft. long.” What did Reid mean by “lines” only 
the rails, dr the track with both rails? It is simply impossible to 
believe that any end thrust could have bent such a road, as a 
whole, in the way described. The utmost that I can believe is 
that one rail was bent; but why the Scurve! I venture to say 
that it would be impossible to bend a short length of 90 1b. rail in 
a testing machine into an S curve ; it would take a single curve. 

My explanation is that the rail was broken by the passage of the 
train which ran over the line thirteen minutes before, and that 
the rail being in compression, as suggested, instantly forced the 
broken ends apart. There is no evidence that the kinked rails 
were produced at the Board of Trade inquiry. But, as you have 
already pointed out, the destruction of permanent way was quite 
astonishing, no fewer than twenty-four rails being broken or bent. 
These rails were down a long time, over ten years. It ig not too 
much to assume that they had deteriorated, and become brittle, 
Major Druitt ought beyond question to have turned his attention 
to this fact. It is very easy to say, ‘‘ The sun expanded the rail, 
and it kinked ;” but we want better evidence than the hasty glance 
of a man who instantly ran for dear life to the signal-box to prove 
that the rail was not broken. 

Of course, I cannot go outside the four corners of the report. | 
have no knowledge outside them. My object in writing is to say 
that, while it is possible to guard against the effects of expansion, 
brittle rails constitute an ever-pressing danger, and [ venture to 
add that I do not think this fact receives the attention for which 
it clamuurs during Board of Trade inquiries. 


Westminster, May 28th. A. TRENAIL, 


Sir,—I see that you point out some faults in the Felling report ; 
but what do you think of the statement that the Westinghouse 
brake was on the engine and the vacuum brake on the train’ The 
whole train was fitted and working with the Westinghouse, and 
the vacuum brake was not in use at all. 

There was neglect as to the space left for expansion. 

The signalman was slow not to stop the train ; and what was 
the driver doing not to see the kink ? 

A few years ago I walked over a bit of line on a hot day ; it was 
all right, but three minutes afterwards the rails rose up quite 2ft. ; 
this was on a gradient of 1 in 70. 

I do not think that the fish-plates will cause a kink ; it must be 
actual rail ends in contact. 

In conclusion, I should like to direct attention to the great 
damage to permanent way. The guard gives his opinion that the 
speed was 40 to 45 miles an hour, but in my opinion it must have 
been much higher. Forty-five miles an hour would not do the 
damage recorded in the report. A Practical MAN, 

May 28th. 


ALUMINIUM INDUSTRY. 


Sir,—In your issue of 17th inst, page 492, there appears an 
article on ‘‘ The Aluminium Industry in 1907,” in which, about the 
middle of column 2, you say :—‘‘ The larger proportion of the 
total amount of aluminium produced at present is employed for 
metallurgical purposes—either in the Goldschmidt and Weldite 
processes for obtaining molten iron in a few minutes for welding 
purposes,” &c, &c. . 

May we call your attention to the fact that the so-called 
‘*Weldite” process has been declared an infringement of the 
‘‘Thermit” patents by Mr. Justice Warrington in the Chancery 
Court in the deferred judgment of 27th April.* Weldite has never 
been put to any commercial use, and their works, plant, and stock 
have, we understand, been sold since the judgment above referred 
to was delivered. We should feel obliged if you would publish a 
short correction to this effect in your next issue. 

May 28th. (For Thermit, Limited) 

R. Sturs, Managing Director. 


[A note of this case was printed in our issue of the 3rd inst.— 
Ep. THE E.] 


FELLING TREES BY ELECTRIC WIRE. 

Sir,—Some two years ago I read an account of the introduction 
of a machine for felling trees in the forest by means of an elec- 
tiically heated wire. I heard afterwards that, owing chiefly to the 
accumulation of carbon and the difficulty of keeping the wire to 
the correct heat, that it had proved a commercial failure. Could 
you or any of your readers say if this is the fact, or give me any 
information on the matter! If so it would greatly oblige. 


May 23rd, M. Powis BALE. 








New Drepcer ror Spatn.—From their yard at Renfrew, 
William Simons and Co., Limited, launched, on the 21th inst., a 
self-propelling bucket ladder dredger, which they have constructed 
for a Spanish port. The dredger is of the bow-well type, and 
designed for cutting its own flotation, and down toa maximum 
depth of 40ft. below water level. Propelling and dredging power 
is supplied from one set of compound sur‘ace-condensing engines, 
the necessary arrangements being provided for coupling and un- 
coupling the engines, propeller, and dredging gear. The buckets 
have a nominal dredging capacity of 450 tons per hour, and are of 
strong construction for dredging hard material. Steam 
manceuvring winches are provided at bow and stern for regulating 
the dredging operations. The barrels of these winches may be 
worked separately or conjointly, as circumstances require, Steam 
is supplied to the main and auxiliary engines frota a steel cylindri- 
cal return-tubular boiler, constructed for 120 1b. working pressure. 
An auxiliary condenser is fitted up in the engine-room, and a 
special pump is employed for flushing the shoots. The dredger, 
which is named the ‘‘Espafia,” is classed at Bureau Veritas 
Shipping Registry, and was built under the survey of that associa- 
tion, 
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POWERFUL HIGH-SPEED LATHE. 


A SPECIALLY heavy type of high-speed lathe, with 12in. 
centres, intended for sliding, surfacing, and screw-cutting, has 
just been built by Beyer, Peacock and Co., Limited, Man- 
chester, for a Colonial Government. It will be observed 
from the accompanying illustration that in the design the 
builders have had in view power and simplicity, rather than 
the embodiment of new features. With these aims they may 
be said to have retained some of the best features of the 
older practice. These machines are capable of taking a con- 
tinuous cut of gin. by din. off a mild steel bar 8in. diameter, 
at a peripheral speed of 60ft. per minute. The fast headstock 
is particularly massive, and is rendered exceptionally long by 
the width of the cones and very long bearings. The driving 
cone has four speeds, and each cone has a face of 5}in. The 
spindle runs in parallel gun-metal bearings, with a thrust 
bearing of propeller type in the back neck. The spindle has 
twenty-four different speeds, ranging between 6°8 revolutions 
to 292 revolutions per minute in geometric progression. For 
changing the direction of the feed, and also for cutting right 
and left-hand screws, a reversing motion is fitted. The bed, 
which is amply wide, very deep and strongly barred, is 
arranged to form a trough for the lubricant. The gap piece 
admits work 42in. diameter by 12in. wide from the face-plate 
to the edge of the gap. Box pedestals support each end of 
the bed. In order to prevent any cross-wind when making 
heavy cuts, thesaddle is amply long. The self-acting sliding 
and surfacing traverse is arranged to take cuts of tin. to,),in. 
per revolution, the changes being made by revolving the hand 
wheel in front of the bed. For traversing a separate back 
shaft is provided. The leading screw is of standard pitch, 
and a clamp box with double nut is used for cutting screws. 
Water service and the customary accessories for this class of 
lathe are provided. 











THE DECAY OF METALLIC SHEATHING 
UNDER WATER. 


In Australia, where labour is costly, and the timber, when 
well chosen, is some of the best in the world, and at the same 
time comparatively cheap, it is natural to find that in sea 
works of all kinds there this material is almost universally 
preferred to masonry or concrete, though to some extent in 
the great port of Sydney use has been made of the latter 
material, This is partly due to it being more suitable than 


Muntz metal, brass, Vivian’s yellow metal, gun-metal, 
copper and naval brass, with the view to the discovery of the 
prime cause of corrosion and decay. 

Originally, Muntz metal was devised for the protection of 
ships’ bottoms against barnacles, seaweed, and other forms of 
marine life. This it did, as Mr. Hamlet shows, by electro- 
lytic action, the copper dissolving slowly away in the course 
of time, so that the surface of the sheathing was always 
covered with a film of copper compound which really acted 
as a poison to this marine life. An alloy of equal, uniform, 
homogeneous structure would be the best kind, one whose 
components would dissolve equally until the substance 


became as thin as a sheet of paper, and yet would retain its | b 
| on each side of the vessel. 


proportional tensile strength. After pointing out that the 
quality of the Muntz metal, as regards impurities, was not 
nearly so good thirty years ago as that now supplied, the 
report discusses the questions :— 

(1) Does the small amount of impurity account for the 
difference in quality? ; 

(2) Is the corrosion due to acid or corroding fluids coming 
into contact with the sheathing ? 

3) Is the decay caused by earth currents, i.e., large 
differences of potential arising from currents used for electric 
lighting, traction, or other uses of power? Or, finally, 

(4) Is it due to differences of texture in the metal itself? 

The chemical analysis of the metal decayed showed copper 
92-06, zinc 7°42, other metals as impurities 0:52. This 
showed that in the process of decay the zinc had been 
dissolved out, leaving the copper free and isolated ; the metal 
at the same time I-sing its former toughness, cohesion, and 
tensile strength ; and this is precisely what might be expected 
to happen with an imperfect mixture of two such metals as 
zinc and copper, sincethey form a voltaic couple. The space 
once occupied by the zinc becomes honeycombed out, and 
metallic coherence is thereby lost, so that it becomes brittle 
and breaks in pieces like a wafer. 





Mr. Hamlet sums up his valuable report in giving the | 


following three causes of the failure :— 
(1) The presence of masses of alloy of differing chemical 


composition in the same sheet—difference of eutectic— | 


forming voltaic couples which are set in action when in 
contact with sea water. 


(2) The lack of sufficient metallic tin, which seriously | 


interferes with the resisting power against corrosion. 
(3) The use of too pure a copper, such as electrolytic copper, 
instead of that made by the old poling smelting process. 








timber in portions of the wharves as a protection against the | 


influx of diseased rats from ships, to whch the occurrence of | 


the bubonic plague is now definitely attributed ; but in piles, 
beams, walings, and framework generally, native timber is 
practically everywhere used. Notwithstanding the density 
of iron bark, which weighs up to 80 Ib. per cubic foot, and 
other similar eucalypts, the teredo soon penetrates it, and, if 
left uncovered in sea water it would soon be riddled to 
destruction ; and as the timber called turpentine, the only 
one which the teredo does not attack, is structurally weak, 
Muntz metal, or other protective covering, is, perhaps, more 
used in Australia than in any other part of the world. Hence 
the great importarce of the question of its durability. 
Muntz metal, as is well known, is composed of about two 
parts of copper to one part of zinc, with small fractions of lead, 
iron, arsenic, and sometimes tin and bismuth, all these five 
being considered as impurities, and it has been known to 
last fifty years under water. Naval brass which is adopted 
by the Admiralty, is Muntz metal with 1 per cent. of tin, 


It has been found that corrosion and decay of such metallic | 


coverings have set in earlier than was expected, in many 
cases in Queensland and in New South Wales, and the 
Government of the latter State has recently published an 
exhaustive report on the subject by Mr. W. M. Hamlet, F.I.C., 
F.CS., Public Analyst, New South Wales Government, who 
examined chemically and microscopically specimens of 


EGYPTIAN MAIL TURBINE STEAMERS. 


THE Heliopolis, the first of the pair of triple-screw turbine 
steamers which the Fairfield Shipbuilding and Engineering 
Company, Govan, is building for the Egyptian Mail and 
Steamship Company’s Mediterranean service, between 
Marseilles and Alexandria, was successfully launched on the 
afternoon of the 28th inst , the Countess of Dalkeith perform- 
ing the naming ceremony. The Heliopolis and her sister 
| ship the Cairo, which will shortly also be put into the 

water, are vessels of 12,000 tons gross and 18,000 indicated 
| horse-power. 
| breadth, and 3S8ft. in depth from keel to shelter deck. The 
| hull of each vessel is subdivided into ten compartments by 
| water-tight bulkheads, while a cellular double bottom is 
fitted from stem to stern. 

In all there are seven decks—the lower, main, upper, 
| shelter, bridge, promenade and boat decks. On the prome- 
nade deck there is a long steel deckhouse containing the 
music-room, and forward-and aft of it groups of state-rooms, 
| arranged to accommodate two or three persons—in all 133 
| first-class passengers. A portion of the space has been 
| divided into suites, containing sitting-rooms, bedrooms and 
| bathrooms, On the bridge deck there are also further groups 
| of state-rooms, which accommodate 107 first-class passengers, 





They are each 545ft. in length, 60ft. 3in. in | 


and here is the main entrance to the grand staircase. An 
electric passenger lift also. connects the seven decks. The 
shelter deck is for the most part allotted to public rooms. 
On it are arranged the first-class dining saloon, the second-* 
class dining saloon, the second-class ‘‘ social hall,’’ and the 
second-class smoking-room. The first-class dining saloon 
occupies the whole breadth of the ship, is 77ft., in length, 
and has seating accommodation for 266 passerigers. The 
second-class dining saloon is 60ft. by 50ft , with seating 
accommodation for 180. 

The machinery of the Heliopolis and of her sister consists 
of three Parsons cofmpound steam turbines—one* high- 
pressure turbine in the centre and one low-pressure turbine 
Their collective power is equiva- 
lent to 18,000 indicated horse-power when each of the 
shafts is making 340 revolutions per minute. 

Lord Armstrong, Chairman of the Egyptian Mail and 
Steamship Company, at the luncheon following the launch, 
said that the two vessels would be. the largest, fastest, and 
most luxuriously equipped passenger boats in the Mediter- 
ranean. Egypt had now attained to a position of great 
prosperity. Formerly visited only by a few wealthy people 
as a luxurious touring place, .it was-now, and. would be even 
more so, the great resort af those who could leave England 
for the winter season. The number of visitors had doubled 
in the last five years, increasing from £0,000.to 120,000, and 
there was no reason why this.increase should not continue. 
Egypt had become the home of a large number of Euro- 
peans and English officials, and to cope with the passenger 
trade created by these they had founded that new line. .They 
hoped to increase the comfort of the journey, to shorten it 
by about a day and a-half, and to have under the British 
Flag a service which would be second to none, either in the 
Mediterranean or elsewhere. 








OBITUARY. 


ALEXANDER GOVAN. 

Tue death took place at Helensburgh on the 27th inst., from 
ptomaine poisoning, and after a fortnight’s illness, of Mr. 
Alexander Govan, managing director of Argyll Motors, 
Limited, Alexandria, N.B., who was only in his thirty-eighth 


| year. Mr. Govan was a native of Glasgow, his father having 





been engaged in power loom manufacture. After the usual 
rudimentary schooling he was apprenticed to the trade of 
mechanic in Bridgeton, acquiring a knowledge of science and 
theory in the evenings at the Glasgow Technical College. 
When the cycle boom began to make itself felt he worked for 
a time at cycle manufacture. and afterwards he, with others, 
started a cycle making concern, which he afterwards gave up. 
To familiarise himself intimately and practically with the 
developments in this branch of engineering, he served for a 
time in a cycle factory at Redditch. Returning to Glasgow, 
he secured a position in the cycle factory of the Scottish 
Manufacturing Company, Hozier-street, Bridgeton, which, 
however, proved unsuccessful, owing to the cycle ‘‘ slump”’ 
then experienced. The company’s factory, however, had 
been well equipped with labour-saving tools, and as these 
were then a drug in the market, Mr. Govan and his financial 
associate, Mr. W. A. Smith—now the chairman of Argyll 
Motors, Limited—agreed to start a motor car repair works 
rather than leave the factory idle. From repairing the work 
developed into manufacture, and there was thus evolved the 
concern known as the Hozier Engineering Company, which 
ultimately developed into the fac:ory of the Argyll Motors, 
Limited, at Alexandria. 








THE quarterly report of the Amalgamated Society of 


Engineers showed the funds now amount toa total of £750,916, 


| this being an increase of £21,841 over the previous quarter. 
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COMPRESSED “AIR' /HAMMER. 


A NEw type of forge hammer worked by compressed air, 
and designed to produce the best results with the smallest | 
consumption of air, is shown in the accompanying illustra- 
tions. The makers—C. and A. Musker, Limited, of Liver- 
pool—claim that this type is particularly adapted for works 
driven electrically, in which, if steam hammers are in use, | 
boilers would have to be worked specially for the purpose. | 
The stand-by losses of a steam hammer installation are large, | 
and that this is becoming more and more appreciated the | 
many attempts to design power hammers which shall fill the | 
place of steam hammers bear witness. 

The hammer illustrated is made in sizes from 3 cwt. up to | 
5 tons, and the heaviest blows struck by these hammers are | 
said to be of the same energy and quality as those struck by 
steam hammers of equal size. It is designed to work with 
air compressed to any pressure between 40]b. and 120Ib. | 
per square inch, but the lower pressure of 40Ib. is recom- 
mended by the makers, as it is a well attested fact that 
low pressure is more economical to produce, and is a more | 
economical power-transmitting agent, added to which the | 
trouble with pipe joints and leakage is minimised. 

The method of working will be understood by referring | 
to the sectional illustration, and it will be noticed that the | 
hammer is worked by a hand lever in a similar manner to | 
a steam hammer. Assuming the tun to be at the top, 
ready for a downward stroke to give a light blow, the valve 
is moved in an upward direction, allowing the air to go 
through the lower port and to act upon the piston in the 
lower cylinder, forcing down the tup on to its work: the 
same movement of the valve allowing air to exhaust from 
underneath the piston in the upper cylinder through the 
middle port to the lower exhaust. 

To raise the tup the valve is lowered sufficiently to allow 
the air supply to enter the middle port, exhaueting air from 
above the piston in the lower cylinder through the lower 
port to the lower exhaust. The mitre valve is opened by the 
air exhausting. 

To give a heavy blow the valve is moved upwards, allowing 
the air to go through the upper port under the mitre valve, 
and to act upon the upper side of the piston in the upper 
cylinder, and at the same time through the centre of the 
valve to the lower port, and to act upon the top of the piston 
in the lower cylinder, the air thus acting on both the upper | 
piston and the lower piston at the same time. | 

For the upward stroke the valve is reversed ; air pressure | 


half stroke, when’the'lever is freed and allows the mitre valve 
to descend, cutting off the supply, the remainder of the 


| stroke being carried out by air working expansively. 


_ From the above description it will be seen that the economy 
in working claimed is due to two reasons—first, that having 











SECTION OF COMPRESSED AIR HAMMER 


is admitted underneath the top piston through the middle | two cylinders, one only in use for light blows ; and, secondly, 


port, and the air above the two pistons is exhausted through 
the higher and lower ports respectively. 

The mitre valve is for the purpose of obtaining economy 
by using air expansively without wire-drawing when striking | 
heavy blows, and is arranged to be kept open by a lever 
resting against the tup until the tup descends to about one- ' 


that the air is used expansively in the upper cylinder when 
the heavy blows are required to be struck. 

In a comparative test, made by Sir William Armstrong, 
Whitworth and Co., Limited, of the consumption of air of 
various types of compressed air hammers, for the purpose of 
enabling them to decide on the best system to adopt for an 


e 





———— 
installation of nine hammers required for a new smithy for 
their Walker shipyard, it was found, we are informed, ‘that 
the Musker hammers used less than half the air required fo, 
the others, 








CONTINUOUS PASSENGER LIFTS. 


THE ‘‘ Paternoster,’’ or continuous motion lifts, originally 
introduced from England, have been successfully worked for 
nearly twenty years in Hamburg, but have hitherto been 
little used elsewhere, The lift differs from the ordinary type 
in having no enclosed shaft, no doors on the different floors 
of a building, and no lift attendant. It is intended to take 
the place of ordinary stairs in warehouses and large public 
buildings, and is entered in the same way from the various 
open landings, the passengers stepping freely in and out 
while the lift moves slowly upwards or downwards. There ig 
no waiting for an ascending or descending cage, as one is 
always at hand. 

The lift is continuously worked by means of worm gear and 
endless travelling chains, at a speed of 25cm. per second 
(= 49ft. per minute). This is taken as about the speed of q 
person walking upstairs, and permits people to enter and leave 
the cages whilst in motion without danger. Handles are also 
provided for support, like those on tramcars. A single open 
shaft serves for both the up and down journey, one set of 
cages ascending while the other set descends. The shaft is 
divided down the centre by the hauling chains, the guides, 
and the electric emergency brake for throwing the machinery 
out of gear. This brake communicates with handles on the 
different landings, by means of which the lift can be stopped 
at once in case of accident. 

The working height of the shaft is 39-3ft.; total height 
from axle to axle of the pulleys over which the chains work, 
62ft. The cages are usually constructed to hold not more 
than one or two people, and: weigh from 5701b. to 770 lb. 
They succeed each other at very short intervals, and are 
enclosed on three sides by wooden partitions to a height of 
63ft. They measure 3ft. 74in. across the front and 3ft. 1lin. 
from front to back. The front is open, and there is no roof, 
Originally the cages were closed at the top, but so many acci- 
dents occurred owing to people stepping on to the roof instead 
of into the cage, that a top covering of any kind has now 
been discarded, and this source of danger thus eliminated, 
Between the cages and the floors of the different landings a 
space of about 10in. is left. From the top of the side wall of 
one cage a movable clapper is carried diagonally across to a 
wooden fiap valve hanging from the inner side of the cage 
above it, and this, to a certain extent, bars the entrance of 
the shaft between the cages. 

There are, as a rule, five up.and five down cages, the 
number depending on the height of the building. They hang 
from the hauling chains, and are carried round with them, 
each cage performirg the same journey in continuous rota- 
tion. At the top and bottom of the lift in the cellars and 
garrets of the building the chains pass over pulleys anda 
bridge; the cages pass between them, and are smoothly 
transferred from the up to the down side of the shaft, or vicv 
versi, without change of speed, or of their perpendicular posi 
tion. Taking the average height given and the average speed 
of 49ft. per minute, a cage travels the whole journey, includ- 
ing the shifts at top and bottom, and returns to its starting 
point in 23 minutes, or twenty-two times in an hour. The 
gudgeons over which the chains work rotate on their axis 
once in each journey, and thus are not exposed to much wear. 
Besides the chains, wooden guides are carried vertically the 
length of the shaft, and are rounded off at a sufficient dis- 
tance from the top and bottom to allow each cage to pass 
over or under them, when changing from one side to the 
other. 

The chains consist of alternate bolt links of steel and 
wrought iron, fitting into corresponding hollows in the upper 
and lower pulleys. The lift is worked by worm gear from a 
3°5 horse-power electro-motor in the basement, running at 
460 revolutions per minute. The two lower pulleys are driven 
at a uniform speed by the same transmission shaft, and 
motion is communicated to the two other pulleys in the 
garret, which have arrangements for maintaining the tension 
of the chains. Each chain has 225 links, and, taking the 
working height of 39ft., a wear of ,4,in. (= 4 mm.) causes the 
chain to lengthen 4:4in , necessitating an increase of 2-2in. 
in the tension. The tensile strength of the chains is 
2490 Ib. per square inch ; bending stress of the bolts, 7250 lb. 
per square inch ; of the gudgeons, 95001b. per square inch. 
Hitherto these chains have never given way. The worm 
gear and spur wheels run in an oil bath ; the other parts are 
automatically lubricated, the lubricant being renewed once 
aweek. The electric power required is 0°77 kilowatt per 
hour for driving the lift alone, and about 1:03 kilowatt with 
its complement of passengers. 

The chief objection to the extended use of these lifts is the 
risk apparently involved in having open shafts, and cages in 
continual motion. The utmost care is taken, however, to 
guard against accidents. There are numerous arrangements 
by which at any moment the lift can be instantly and auto 
matically stopped, and special care is bestowed on its efficient 
lighting. It is even possible for a person inadvertently re- 
maining in one of the cages to perform the transfer from one 
to the other side of the shaft in safety. The makers claim 
to have reduced the percentage of accidents much below 
those of an ordinary lift. Until 1899, ‘‘ Paternoster ’’ lifts 
were not much in favour, even in Hamburg; but there are 
now ninety-two at work there, which are used by about 
twenty millions of people yearly, and the mean annual 
number of accidents is 4°36 persons. Three lifts have been 
in use at Krupp’s Works, Essen, since 1897, and no accidents 
have occurred; and there are also others at Frankfort, 
Munich, and Stuttgart. The average total cost of construc- 
tion is 18,500 marks (=£925), and the daily working cost, 
taking the price per kilowatt in Germany at 20 pfs. (= 24d.). 
is about 2s. a day. 








THE NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—4n excursion meeting of the members of the North 
of England Institute of Mining and Mechanical Engineers will-be 
held at Wearmouth Colliery, Sunderland, on Thursday, June 6th, 
1907, for the purpose of inspecting the sinking by the freezing 
process, by permission of the Wearmouth Coal Company, Limited. 
Members will leave Newcastle-upon-Tyne Central Railway Static n 
at 2.53 p.m , arriving at Sunderland Railway Station at 3.11 p.m., 
and walk to Wearmouth Colliery, where they will be received by 
Mr. M. W. Parrington. 
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THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 


SYSTEM.* 
By J. 5. HIGHFIELD, Member of Council, 
(Concluded From page 534). | 
Table VILL. shows the cost and other particulars for under- 
ground work ; these results are also set out in Figs. 10 and 11 
in the form of curves, but at different current densities. Table IX. | 
is a summary of the other tables, and shows the lengths of high- 
tension mains where the saving in the cost of the line work may 
make up for the extra cost of the direct-current power station. 
The tables have necessarily been largely prepared from estimates, 
but every care has been taken to make them as reliable a guide as 















































= z 3 4 
Sectional area of conductor in square inches 


g. 10—.Relation between the Cost of Two Three-core A.C. Cables 
and Two D.C. Single-core Cables Working on a Three-Wire | 
Thury System. 

Density, 750 « square inch. 

Cost of copper taken at £87 10s. per ton. 

Cost of treaching and stone duct, £1100 per mile. 


possible ; at the same time it must be sure that they can give at 
best only a very rough idea of relative costs, and that each case | 
must be considered on its own merits. 

From these figures it may be assumed that where the power 
station is situated at or near the centre of a district whose 
boundaries extend radially to, say, eight miles, only in very 
exceptional circumstances is the series system superior to the 
parallel alternate system in cost or convenience. 

With steam driving with present knowledge the series direct- 
current power station exceeds in cost the turbine-driven alternate- 
current power station, and therefore under such conditions the 
cost of the line is the deciding factor. The simplest class of trans- 
mission to consider is that where energy is transmitted from a 
single point to a far distant and concentrated load ; in this 





TaBLe VIII.—Showing Cost of Paper-Insulated, Lead-covered Cable Systems. Cables laid in Stoneware Duct. 























<— and distances as shown on the diagram. The total load is 
w. 

The cables are laid along roads, the solid lines showing the 
direct-current cable routes and the dotted line that of the 
alternate-current cables. 

For alternate current two lines are taken from the power 
station, each consisting of two 3-phase cables, the conductors of 
0-075 square inch area, the pressure being 20,000 volts; these are 


equal to a load of 7200 kilowatts at 750 ampéres per square inch, 
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ize of conductor in square inches 
Fig. 11.—Single-Core Cables, Thury System. Relation between size 
of conductor and cost per mile run of cables laid, cost of laying, 


including trench work and ducts, taken at £1110 per mite. 


the C?K loss at full load being 14-4 per cent. at the extreme end 
of the line. The cost is as follows :— 


66 miles 0-05 cable at £90) per mile .. ; £59,400 
52 miles 0-075 cable at £1,050 per mile .. .. 54,600 
Trenching and duct, 85 miles at £1000 per mile 85,000 

Total .. £199,000 


No allowance is made for power factor, or capacity current, or 
dielectric hysteresis losses. 1t will be sern that this is the cheapest 
possible scheme, the whole supply in the more distant centres 
depending on a single cable. The cost per kilowatt is £28-4, 
which is almost prohibitive, and at once shows that a power station 
nearer thé ioad centre is necessary. For direct current a single 
cable 0-1 square in in area, insulated for working at 50,000 volts 


Cost of Trenching, 
Cost of Copper, £87 103. per Ton. Lead, £16 15s, per Ton. 





‘In the early stages of such an undertaking, since the cost of 
trench work and duct is so great a proportion of the whole cost of 
the mains, the cost of the cable system would bear a greater pro- 
portion to the whole, and if in the series system would show a still 
greater advantage, and so enable the concern to start with perhaps 
25 per cent. less capital—a matter ot the utmost importance when 
the business is slowly growing. s- 

The cost of the alternatecurrent power station is based on turbo. 

















Fig. 12.—Diagram of Typi al Bulk Supply Area, the Power Station 
being situated near the Circumference. 


Alternate-current cables shown dotted liccs 
Direct-current cables shown full lincs. 
Sub-stations shown thus @ 
ALTERNATING-CURRENT CABLE SystEM aT 20,000 VoLts. 
Two cables of 0-075 square inch sect:on from power station 
| stations Nos. 1, 2, 3, 4, 14, ana 15. 
| One cable of 0-075 square inch section between Nous. 13 and 
| stations. All other sub-stations have one 0-05in. cable. 
Length of 0-075 square inch cable = 52 miles at 





to tub- 


12 sub- 


SMEG POE US cn cc ae ne oe ce oe 
Length of 0-050 square inch cable = €6 miles at 
#900 per mile “Vr hy* --  &9,400 


miles at £10€0 per mile. 


Length of trenching = 85 
trenching, and 


(This includes price of conduit, 
reinstating ) 


Trenching .. .. .. £85,000 
Cable 0-09 square inch 59,400 
Cable 0-075square inch .. .. 54,600 


Total .. £199,000 
DiREcT-cURREST Caste SyoTsM At 100,000 VoLts. 
One cable of 0-1 square inth section, length = 
| 84 miles at £500 per mice... .. .. .. .. 
| Length of trenching = 4 miles at £909 per mile. 
(Lhis includes price of conduit, trenching, 

and reinstating) .. can aaa 





£48,720 


de” 30 75,600 
Total .. £124,820 
generators with step-up transformers. The direct current machines 
are driven by slow-speed engines. It is assumed that about three- 
| quarters of the energy is converted through rotary machines. 


Laying, and Three-way Duct assumed at £1100 per Mile. 





























0-1 square inch sectional area. 0-2 sectiona’ area. 0-3 sectional ares. 0-5 sectional area. 
= | Capacity kw. | Cost per mile. | Cost per kw. Capacity kw. | Cost per mile. Cost per kW | Capacity kw. | Cost per mile. | ComtPer kW. —  Capacitykkw. Cost per mile. | Cost per kw. 
wa | | 
= : 3 ee 2 s a “oo rea se : be ee PY (Eat ae oo = x 
fa Pi ¢ | sad egm) 35] fb Be! « 08 |sds| 35] «sh| see g |} asl eel lank | oon $5, ¢s |2.4] 33! 3p 
ef%| 3 |S83/88e S8E S85] S85| & [SBE 828) S89/583 Ss8E 2 | S8E/aEG| S45 Shs E25 8 | S845) 55s | 58s 
3.8 2 Ssag\/.8! S.8 S"a| B72 2 | aga S25] 28 /|Sa8 | Soe = S$esi2.8| 2.8/3.8] S28 ‘3 6581/3828) S328 
zg) 0 Sid) *#8)ae3] “e8) & [OPE (Aes) 28) "83 Pes) & (O°E | Wes] “23 |"e3| Fe8/ © Bi "es | 725 
s | cade , sini aici tilicat Re ad es ees SS Seas ae a ee See a Sees FO Le (Pen 
5,000 565 2 645 | 1,745 3-09 6-98 1,000 500 939 | 2,039 | 2-08 | 4.08 1,395 180 | 1,820 2,420 1-74 8-23 2,125 | 1,250 | 1,965 | 3,065 1-44 | 2-45 
10,000} 1,180 500 792 | 1,892 | 1-68 3-78 2,000 | 1,000 | 1,035 | 2,185 1-09 | 2-19 2,790 1,500 | 1,496 | 2,5¢ 0-93 1-73 4250 2,500 | 2,156 | 8,256 | 0-77 1-30 
20,000 | 2,260] 1,00 865 | 1,65 | 0-87 1-96 4,000 | 2,000 | 1,173 | 2,273 | 0-57 | 1-14 5,580 3,090 | 1,584 | 2,634 0.48 0-89 8,500 5,000 | 4,244 | 3,844 | 0-39 | 0-07 
30,000} 3,390] 1,500 68 | 2,068 | 0-61 1-33 6,000 | 3,000 | 1,276 | 2,876 0-39 | 0-79 8,370 4,500 1,687 | 2,787 0-83 0-62 | 12,750 7,500 2,847 | 8,:47 0-27 0-46 
40,000} 4,520] 2,000 | 1,056 | 2,156 | 0-48 1-08 8,000 | 4,000 | 1,379 | 2,479 0-31 | 0°62 | 11,160 6,000 | 1,759 | 2,889 0-26 0-48 | 17,000 10,000 2,44) | 3,549 0-21 0-35 
440,000] 4,520] 2,000 | 865 | 1,965 | 0-43 0-98 8,000 | 4,000 | 1,173 | 2,273 0-28 | 0-57 | 11,160 6,000 | 1,58 | 2,684 0-24 | 0-45 | 17,000 10,000 | 2,244 | 3,344 0-2 0-32 
60,000} 6,130] 3,00 | 968 | 2,063 | 0-31 u-69 | 12,000} 6,000 | 1,276 | 2,376 0-20 | 0-39 | 16,740 9,000 | 1,687 | 2,787 0-17 0-31 | 25,500 | 15,000 | 2,347 | 3,447 0-13 0-23 
80,000} 9,040} 4,000 | 1,056 | 3,158 | 0.24 0-54 | 16,000 | 8,000 | 1,379 | 2,479 | 0-15 0-81 | 22,320 | 12,000 | 1,789 | 2,889 | 6-13 0-24 | 84,000 23,000 2,449 | 3,549 | 0-10 | 0-18 
100,000 | 11,300} 5,000 | 1,159 | 2,259 | 0.20 0-45 | 20,000 | 10,000 | 1,495 | 2,596 0-18 0-26 | 27,900 | 15,000 | 1,907 | 3,007 0-11 0-20 _ — - = - — 
120,000 | 18,560] 6,0U0 | 1,276 | 2,376 | 0-18 0-39 | 21,000 | 12,000 | 1,613 | %,713 | O-1L 0-23 | 33,480 18,000 | 2,024 | 3,124 | 0-09 | 0-17 ae = a = se = 
$20,000} 2,260} 1,000 433 | 1,883 | 0.59 1-33 4,000 2,000 586 | 1,480 0-37 0-74 | 5,580 3,000 792 «| 1,692 0-30 0-56 8,500 5,000 | 1,122 | 2,022 (+24 0-40 
40,000} 4,520} 2,000 528 | 1,428 | 0-82 0-71 8,000 4,00 690 | 1,590 0-20 0-40 11,160 6,000 84 1,794 0-16 0-30 17,000 10,000 1,225 2,125 0-13 0-21 
0,000} 6,780} 3,000 638 | 1538 | 0-23 0-51 | 12,000 | 6,000 807 | 1,707 0-14 0-28 | 16,740 9,000 | 1,012 | 1,912 0-11 0-21 — —~ -- - oo 
| | 0-4 sectional area. 

7500 7500 7500 75a | 704 7504 700 Eg ts fox a ee 
sq. inch eq. inch sq. inch | sq. inch | sq. inch sq. inch sq. inch sq. inch 
density. density. density. | density. | density. | density. density. density. 

$10,000} 3,910] 2,595 | 1,674 | 9,774 0-71 1-07 6,920 | 5,190 | 2,644 | 3,744 0-54 0-72 | 9,655 7,785 | 3,524 | 4,624 0-48 0-59 | 12,250 10,380 | 4,260 | 5,360 0-44 | 0-52 
15,000] 5,865] 8,890 | 2,054 | 3,154 0-54 0-81 10,388) | 7,785 | 3,034 | 4,184 0-40 0-54 | 14,480 11,677 | 3,992 | 5,092 0-35 9-43 | 18,870 15,570 | 4,736 | 5,836 0-32 | 0-37 
20,000 | 7,820] 5,190 | 2,484 | 83,534 | 0-45 0-63 18,840 | 10,330 | 3,524 | 4,624 | 0-33 0-45 | 19,310 | 15,570 | 4,460 | 5,560 | 0-29 0-36 | 24,500 | 20,760 | 5,212 | 6,312 | 0-26 0-30 


* Direct current, series system —Two-wire ; both equally insulated. 


{ Dirett current, series system—Two-wire; one insulated cable and carth return (duct and trenching assumed at £900 per mile). 


case the tables show where the series system may be considered. | 
The second class of transmission is where a more or less circular 

district containing blocks of load at comparatively wide intervals 

is to be supplied from a power station either outside or on the cir- 


to ground, is taken entirely roand the area; this cable could be 
worked at 800 amperes per square inch, giving the cable a capacity 
of 8000 kilowatts, when working at 100,000 volts on a three-wire 
system. The cost is a follows :— 


TABLE IX.—Summarising the Cost per kw. of Power Stations, Sub-stations of Various Types, and the Cost of Line Work Underground, 
showing the Limiting Length of Line where the Cost of the Series System is Equal to the Cost of the Parallel System under the 


Stated Conditions. 
Le ath 





2,400 
10,000 
1-16 
23-4 
200 


Capacity of system, kw... $ 
Working pressure, volts.. .. .. 0... ee 
Cost of cable system in £ per kw.-mile laid .. } 
Cost of power station in £ perkw. .. .. | 
Capacity of sub-station, kw... .. 2.02.01. ee ee ee ee | 
Cost of sub-station in £ per kw.:— 
With static transformers Sere Gh rien ag erate. a | 
With rotary converters Pe 
WARIO, 5 ic co see ba a) cow se 
Total cost of power station and sub-station in ¢ per kw.:— 
With statieteameformars .. 0.02.0 61 ce 00 ce 0s 
With rotary converters 
bi a ee ee eae 
Length : cable run in miles, where the cost of the systems is 
equal ;— 
With static transformers... 2.0... 05 0s ce ce os 1 
With rotary converters 
With motor generators . 
Particulars of conductors :— 
ee EO MS 5 2 ee eS. bc sa PH 
Current density per square inch .. .. 1. 2. ce ee ee 
Percentage C2R loss per mule, at full load, alternating 
current with 90 per cent. power factor .. .. .. .. ..| 


11-9 
15-97 
21-75 


0-59 


cumference of the area ; here it is not possible to generalise, and 
therefore it is convenient to study a special case. 
_ Consider such 


* Institution of Electrical Engineers, 


an area as is shown in Fig. 12, with a distribution | 








| 


D.C. A.C. D.C. A.C D.C. A.C D.C. 
2,400 14,000 14,000 37,500 37,500 | 110,000 | 110,000 
40,000 15,000 120,000 20,000 120,000 | 20,000 120,000 
0-82 0-42 0-18 0-33 0-18 | 0-31 0-096 
25-05 14-4 19-25 12-6 15-86 | 12-0 15-5 
200 80) | 800 2, 2,000 6,000 6,000 
- — 2-52 —- 2-19 a 
— —_— 4-64 3-91 —~ 
15-97 9-28 7-14 6-38 6-49 4-35 
19-6 a 15-1 os 4-2 
22-3 — 17-2 — 15-9 _ 
41-0 25 23-5 19-7 22-2 18- 20-3 
16-7 37-1 37-1 35-5 | 35-5 28-5 28-5 
4-7 25°38 25-3 25-0 25-0 20-6 £0-6 
- 11-3 11-3 12-5 12-5 8-4 8-4 
sq. in sq. in. sq. in. sq. in sq. in. sq. in sq. in. 
2, U- 2, O4 | 2, 0-15) 4, 0-6 0-2 12, 0-418, 0-3 
660 750 730 750 780 735 765 
0-13 0-38 0-057 0-28 0-057 0-27 | 0-056 
: £ 
84 miles 0-1 sq. in. single cable at £580 , 48,720 
Trench and duct at £000 .. .. .. .. - * 75,500 
' i Total 124,220 


t Direct current, series system —Three-wire ; two cables insulated with carth return. 


Alternate current, three-phase —Two three-core cables. 


The complete costs of the two systems are approximately as 
S. 





per kw. 























) 
A.C. per kw. DC. 
e | £ 
Power station of 1000 kw.(A.C 
includes step-up trans- | 
nn, es aE ere Bie 119,000 | 17-0 140,000 20-0 
Sub-stations of 7(00 kw... 70,000 10-0 70,0€0 10-0 
Line 7000 A.C.; £000 D.C. 199,000 | 28-4 124,220 17-7* 
388,C00 | 55-4 334,220 47-7 





* The cost of the series line at its full rating is £15-5 per kilowatt. 

The C?R loss on the series system is at full load 3 per cent., and 
when the maximum load on the system is but 4000 kw. at 25 per 
cent. load factor, the percentage the constant loss bears to the 
output is 24 per cent. This would compare with an overall loss in 
the mains of, say, 10 per cent. on the parallel system ; but, since 
the energy lost at fall load costs about 3d. per unit as compared 
with, say, 0-3d. per unit for the continuing loss, the actral money 
loss will be less on the series than on the parallel system. 

As with alternate current, the series system is laid out at the 
least possible cost, one cable serving each load centre; but the 
single core cable is a better mechanical job than the three-core, 
and is therefore less liable to accident ; also the insulation at the 
stations is far less vulnerable, and the point or points where 
breakdowns generally occur, as in the switch gear, are far less in 
number than with the alternate current system ; and, further, the 
chances of electrical breakdowns due to sudden rises of pressure 
are much less with the direct current system ; in addition,'as has 
been shown, earthing at one point does not upset the entire supply. 

The demand may develop along two lines of route following, 
say, two diverging main roads, and it may at first be advisable to 
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complete the entire ring. In this case, with the direct current 
system, two single lines may be laid picking up the loads along 
the two roads ; each line may be earthed at its end and the cir- 
cuit completed through earth until the increasing demand at a 
greater distance calls for the completion of the ring with ye 

A further consideration in the problem of supplying this district 
is of interest: Assume the supply to be started with a jine current 
and power station suitable to a fixed maximu:n load, and that at a 
subsequent date it be found that the load has exceeded expecta- 
tions, itis then a simple matter to erect a second power station at 
apy point on the line which approximately equally divides the load 
on each side ; the load that can be carried can thus be doubled 
without laying any new mains, and the two stations can be run in 
series without the smallest difficulty. This method has been used 
in the Chaux de Fonds-Locle system, which was started wi h one 
sma'l water-power station, and as the load increased two other 
power stations were erected, all three running in series on the 
same circuit. In fact, one immense advantage is that the difficul- 
ties of running in parallel are entirely avoided, sco that several 
power stations may be connected to the same ring as the total load 
increases, thus allowing the effective working pressure to be raised 
far above any figure possible with any other system ; in short, in 
this respect the uniform section of main renders the series system 
far more flexible than any parallel system. 

The above district may be taken as typical of mat.y of the so- 
called bulk supply areas in Great Britain. In these, in general, at 
many of the local centres there are already in existence small 
stations supplying on diverse systems, some direct current and 
some alternate at various frequencies. It is usually necessary in 
the early days of the undertaking to give only a partial supply to 
each cenire, the local steam plant handling the remainder ; there- 
fore, in most cases, it-is necessary to give the bulk supply through 
motor generators. It is always a convenience and often a neces- 
sity, torun the motor-driven generators in parallel with the local 
steam plant. Where the local supply is direct current there is no 
difficulty, but where the local supply is alternate current it is 
always difficult, and under certain circumstances it is impossible. 
With the series direct system, on the other hand, there is no 
difficulty in giving any class of supply nor in running in parallel 
with any local plant. 

The costs of working each system will be very similar, though a 
may be claimed that very large turbines would work more econom:- 
cally than very large reciprocating engines, but the convenience of 
working the series system is far greater than that of working the 
parallel system ; the switch gear is immensely more simple, and 
the convenience of starting both motors and generators is far in 
favour of series direct current working. 

Special applications,—There are some requirements to which the 
series direct current system is especially adapted. 

The first of these is when it is essential to run the sub-generators 
at speeds varying over wide limits for long periods. This is a very 
common condition for generators for electro-chemical work. There 
are many processes where it is necessary to maintain the current 
practically constant and to vary the pressure over considerable 
limits. Othercases are where the pressure and current are varied, 
and where the machines are called upon to run for considerable 
periods at reduced speeds. 

With alternate current transmission it is commercially impos- 
sible to continuously vary the speed of the sub-generators over the 
wide limits necessary, whereas the direct current system: allows for 
any sort of variation to be made in the speed of the sub-generators 
with but small reduction in efficiency. 

A second class of work where the series system is very conve- 
nientis for operating hoists and similar loads where the speed 
varies over wide limits, and where starting and stopping are 
matters of frequent occurrence, and where a high degree of 
acceleration is requisite, 

It is, of course, necessary in such cases to provide that the gene- 
rators are governed by a quick-acting governor, so as to maintain 
the line current constant with sudden variations in load—that is, 
the ordinary difficulties met with in dealing with such loads 
require the usual special attention. 

The whole operation of the motors is carried out by the brush 
movement, a rapid screw arrangement being the most convenient. 
A switch should be provided to short-circuit the motor when it is 
stopped for any length of time, so as to save loss of energy and 
heating in the motor winding. Breaking is done, of course, 
entirely by the brush movement, the motors being reversed and 
runas generators. The torque of the motors is constant, the speed 
beiag varied, as explained by the brush movement. 

In efficiency of working, ease of operation, and smoothness of 
starting and breaking, the series system should in many such 
cases show better results than any other system ; and where much 
of the supply may conveniently be handled by a three-phase or 
other parallel system, it may often be convenient and profitable to 
work hoists, winding gear, and similar loads by means of a separate 
series system. 

Concluding, I set out some of the possible directions in which 
the series system offers advantages over the parallel system :— 


The following ype will be open for discussion :—(a) ‘‘ By- 
product Coke ar uessener By-product Coke Ovens,” by Dr. 
J. A. Roelofsen; (+) ‘‘A New Apparatus for Rescue Work in 
Mines,” by Mr. W. E. Garforth ; (c) ‘‘ Rescue ——— and the 
Experiences Gained therewith at the Courritres Collieries' by the 
German Rescue Party,” by Mr. G. A. Meyer; (d) ‘Gypsum, and 
its Occurrence in the Dove Valley,” by Mr. T. Tratford Wynne ; 
(e) ‘Commercial Possibilities of Electric Winding for Main Shafts 
and Auxiliary Work,” by Mr, W. C. Mountain ; (/) ‘ a eenicen 
driven Air Compressors, combined with the Working of Ingersoll- 
Sergeant Heading Machines, and the Subsequent Working of the 
Busty Seam at Ouston Colliery,” by Mr. A. Thompson; (g) 
‘** Practical Problems of Machine Mining,” by Mr. Sam Mavor ; 
and (hk) ‘‘ The Capacity Current and its Effect on Leakage Indica- 
tions on Three-phase Electrical Power Service,” by Mr. 8. F. 
Walker. 

7 p.m.—A dinner will be held in the Duke’s Salon, Holborn 
Restaurant. 

Friday, Jung 14th, at 10.30 a.m.—The following papers will be 
read, or taken as read :—(8) ‘‘ The Reform of British Weights and 
Measures,” by Mr. Austin Hopkinson ; (9) ‘‘ The Thick Coal of 
Warwickshire,” by Mr. J. T. Browne; (10) “ Description of the 
Ozokerite (Mineral Wax) Mine at Boryslaw, Gal'cia, Austria,” by 
Mr. D. M. Chambers; (11) ‘‘ Notes on the Structural Geology of 
South Africa,” by Dr. C. Sandberg ; (12) ‘‘The New Rand Gold- 
field, Orange River Colony,” by Mr. A. R. Sawyer; and (13) ‘‘Cast 
Iron Tubbing : What is the Rational Formula!” by Mr. H. W. G. 
Halbaum ; and the following papers will be open for discussion :— 
(¢) “© A New Pocket Transit,” by Mr. W. Denham Verschoyle ; (j) 
‘*Petroleum Occurrences in the ne River Colony,” by Mr. 
A. R. Sawyer; (4) ‘‘ Development of Placer Gold Mining in the 
Klondike District, Canada,” by Mr. Joseph Burr Tyrrell. 








CATALOGUES. 


ALFRED HERBERT, Limited, Coventry.—A new catalogue 
(section E) dealing with modern capstan lathes and accessories. 

Tue Vacvuum Brake Company, Limited, 32, Victoria-street, 
London, E.C.—A pamphlet dealing with vacuum brakes and 
accessories. 

THE CAMPBELL GAS ENGINE ComMPaANy, Limited, Halifax.—A 
booklet containing press extracts in connection with suction gas 
engine trials. 

Aneus Murray AND Sons, Craighton Engineering Works, 
Glasgow.—The 1907 catalogue depicting and illustrating the new 
Atholl motor cars, 

Tue British THOMSON-HovusTON Company, Limited, Rugby.— 
Pamphlet No. 203, describing continuous and alternating-current 
fan motors and exhaust fans. 

BULLIVANT AND Co., Limited, 72, Mark-lane, Millwall, E.—A 
pamphlet describing and illustrating recent ropeways designed and 
constructed by this firm. 

THE CONSOLIDATED PNEUMATIC Toot Company, Limited, 
Palace-chambers, 9, Bridge-street, Westminster, S.W.—A copy of 
this firm’s 1907 pneumatic tool catalogue. 

A. Borsic, Tegel, Berlin; agent, R. Weatherburn, Finsbury- 

vement House, London, E.C.—A pamphlet on rack locomotives. 

t is printed in English and Spanish, and well illustrated. 

R. J. NICHOLSON AND Co., Macdonald’s-lane, Corporation-street, 
Manchester.—Publication No. 69, giving full particulars of the 
‘* Ideal” petrol-electric sets of which this firm make a speciality. 

C. A. Parsons AND Co., Heaton Works, Newcastle-on-Tyne.—A 
pamphlet giving a detailed report on the test of the 3500-kilowatt 
turbo-alternator at the Carvilie Power Station, Wallsend-on-Tyne. 

BritisH Steam Spectatities, Limited, Fleet-street, Leicester. 
—A list of steam specialities, including reducing valves, automatic 
exhaust valves, steam separators, steam traps, feed-water heaters, 
feed and other pumps. 

Binns Bros., Victoria Ironworks, Water-lane, Halifax.—Two 
leatiets dealing with improved self-acting slide, surfacing and 
screw-cutting gap lathes, drilling and planing machines, all of 
which are priced. 

HEENAN AND FROUDE, Limited, Worcester.—A circular on 
mining machinery printed in Spanish. We have been requested to 
mention that Messrs, Heenan and Froude will be pleased to send a 
copy to any of our readers in Spanish countries. 

ARGYLLS (LONDON) LIMITED, 17, Newman-street, Oxford-street, 
W.—a book entitled ‘* The Care of a Car.” Besides giving a com- 
plete description of every detail in connection with the Argy!! car 
and full instructions for working, an interesting description of 
the Argyll Works at Alexandria, N.B., is included. 

BRITISH INSULATED AND HELSBY CABLES, Liraited, Prescot, 





(1) The ability to extend the possible cc cial tr on 
distance far beyond that possible with alternate currents, and 
particularly in those cases where underground transmission is 
essential. 

(2) Simplification of switch and regulating gear. 

(3) Easy working of several stations in series on the same loads, 
so that the more efficient run always, and the less efficient run 
only, on the peak load. 

(4) The uniform section of the mains permits an increasing load 
supplied at first from one point to be readily provided for by the 
addition at any other suitable points on the main of other stations 
without addition to the cable system. 

(5) Efficient speed regulation of sub-generators where certain 
special loads, such as chemical loads, are to be served from a 
distance. 

(6) Greater all-round efficiency to be obtained when the gene- 
rators are driven by turbines worked from a waterfall having a 
great percentage variation of head. 

I have endeavoured to show that M. Thury hascarried the series 
direct current system toa point far beyond the experimental 
stage, and that in recent years he has made great advances in the 
direction of the improvement of the generators and the motors 
and in the use of very high p-essures, and hss shown that far 
higher pressures may be attained. At the same time it must be 
realised that the size of the machines hitherto built is compara- 
tively small, but experience shows that there would be no diffi- 
culty in building machines of greater size, and there is no reason 
why any special difficulties should be met with in working much 
larger series systems than those now running. 








THE INSTITUTION OF MINING ENGINEERS. 


THE forty-sixth general meeting of the members of the Institu- 
tion of Mining Engineers will be held in London, on Thursday. 
June 13th, at lla.m., and on Friday, June 14th, at 10.30 a m., in 
the rooms of the Geological Socisty, Burlington House, Piccadilly, 
London, W. Arrangements have been made for visits to works, 
&c.,on June 14th and 15th. 

The President will deliver an address at 11 a.m. on Thursday, 
13th, and the following papers will be read or taken as read :— 
(1) ‘Improvements Required in Inland Navigation,” by Mr. 
Henry Rudolph de Salis ; (2) ‘‘ By-product Coking Plant at Clay 
Cross,” by Mr. W. B. M. Jackson; (3) ‘‘ Notes on By-product Coke 
Ovens, with special reference to the Koppers Oven,” by Mr. A. 
Victor Kochs; (4) ‘By-product Goke Ovens,” by Mr. Paul 
Schwarz; (5) “‘ Water Supplies by Means of Artesian-bored Tube 
Wells,” by Mr. Herbert F. Broadburst ; (6) ‘‘ Gypsum in Sussex,” 
by Messrs. W. J. Kemp and G. A. Lewis; and (7) ‘‘ The Use of 
Duplicate Capell Fans,” by the Rev. G. M. Capell. 





hire.—A pamphlet dealing with the Prescot pinion. These 
pinions are made from a special quality of high-grade manilla 
paper, subjected to an enormous pressure. It is stated that 
a tooth of compressed paper made by this special process is equal 
to that of a cast iron tooth of the same dimensions. 

Pott, CASSELS AND WILLIAMSON, Motherwell, Scotland.—An 
interesting catalogue dealing with ‘‘ Weston” centrifugals, hydro- 
extractors, crystallisation in motion plant, anthracene centrifugal 
plant, naphthalene centrifugal plant, quinine extraction plant, 
sulphate of ammonia plant, steam engines, elevators, conveyors, 
pumps, friction pulleys and clutches, shafting and bearings, 
disinfectors. 

THE Parsons Motor Company, Limited, Southampton.—A 
second edition of the 1907 catalogue describing the Parsons marine 
motors and propeller sets, water-cooled silencers, &c. The pricing 
and coding of this catalogue are worthy of comment, and we should 
not omit to mention that there is a very complete list of parts and 
accessories, all of which are priced. Typical examples of taotor 
boats are also included for readers’ guidance. 

THe Vincit Company. Limited, 1178, Queen Victoria-street, 
E.C.—A catalogue on carborunduxn and electrite and grinding 
wheels manufactured from these materials. ‘‘ Electrite” is a new 
production from the electric furnace, having certain properties not 
posse:sed by carborundum, which render it more suitable for 
grinding wheels. We understand that the Vincit Company, 
Limited, has recently been appointed sole agent for Great Britain, 
Ireland, and the Colonies. 

Messrs. Bruck PEEBLES AND Company, 1, London-wall- 
buildings, E.C.—A show card illustrating an aisle of Messrs. 
Bruce Peebles’ East Pilton Works, the interior of the North 
Wales Power Station, the Durham Collieries Power station, a 
200 horse- power electrically-driven haulage at the Oakeley 
Quarries, also a similar but smaller equipment at work at the 
Lambton Collieries, seven 400-kilowatt motor converters at work 
on the Great Western Railway, and some cold rolls, driven by four 
50 horse-power motors, in operation at a tin-plate works in South 
Wales. 

Veritys, Limited, 31, King-street, Covent-garden, W.C.— 
Catalogues Nos. 522 and 555. The former deals with the well- 
known Peard_fuse, as used on central station and other switch- 
boards. The contacts are now built up on a skeleton frame, the 
foundation of which is vulcanite. The frame is then put ina 
mould and plaster formed round it, so that the plaster does not 
form a support for the contacts, as was formerly the case. 
Catalogue No. 555 contains particulars of another type of fuse 
known as the Peard ‘‘Tubular” steel-cased fuse, It is claimed 
to be non-explodable, and should therefore fill an important want 
- protecting underground circui‘s in mines, and for theatre and 
other use, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


From our own Correspondent. ) 


Cautious Market. 

THE slump again this week in warrants is unaccountable, 
and exercises a cautious offect up n buyers on the Birmingham 
Exchange. Just when trade was springing up again prettily after 
the Whitsuntide holidays, the Northern fall occurs in pig iron, and 
it were scarce’y too nuch to say that everything is upset again, 
Still sellers here are hoping for the best. Manufactured iron is 
not following up Pie iron and other raw materials so consistently 
as could be wished, and there is much room for improvement here, 
8ut demand is at fault. Orders are not sufficiently large to enable 
sellers to command their own — The competition, too, of 
other districts in the Midlands has to be guarded against, 
Arrangements or ‘‘ understandings ” exist between certain of the 
districts and the Midlands in the bar iron and hoop and steel 
trades, with a view of preventing or obviating this very com- 
petition. But between practice and paper there are often many 
discrepancies. 


Merchant Iron Prices. 

Mixed bars this week are quoted £9 ; second grade ditto, 
£8, Unmarked bars, £7 to £7 53., and on to £7 10s.; hurdle and 
nut and bolt bars, £6 17s. 64. to £7 ; hoops, £8 10s.; strip iron, 
£7 153, to £8; rivet iron, £7 15s.; and slit nail rods, £8 10s. per 
ton. Makers of tube strips are receiving their recent advance of 
5s. per ton, and it is expected that the wrought iron tube 
manufacturers will find it necessary shortly to follow suit, 
especially as America, which is a substantial competitor, has led 
the way with a succession of advances, The makers of best bar 
iron have received some very good lines from the Admiralty, and 
the railway wagon builders and constructional engineers have given 
out some very acceptable contracts, 


Sheet Iron Easier. 

Sheet iron makers are still having trouble in getting 
specifications, and prices are weaker, having lost the 2s. 6d. per 
ton extra which was being asked a fortnight ago; £8 lds. was 
thus quoted, a good figure for doubles, whereas £8 17s, 6d. to £9 
was stood out for two weeks back. Singles are £8 10s. to £8 Lis, 
per ton, and trebles, £9 5s, to £9 10s. Galvanised iron is still 
unable to command more than £13 15s. f.o.b, Liverpool, or equal, 
for 24 w.g. material. 


Bar Iron Values Steady. 
Notwithstanding the fall once again in Cleveland and Scotch 


warrants, Midland pig iron values are steady, the sellers refusing 
to be frightened. Midland furnaces are oppressed with deliveries, 
and are unable to satisfy the urgent needs of buyers. North 
ampton pigs are 60s. to 6ls.; Derbyshire makes, 61s. to 63s.; and 
North Staffordshire, 62s to 64s., with the leading North Statford- 
shire house quoting 68s. for No. 4. Staffordshire forge pig iron is 
firm at 57s. 6d. per ton, part-mines 60s, to 63s., and best all-inine 
87s. 6d. to 92s, bd. Some makers report that their output is sold 
for two or three months ahead, and additional contracts are stil! 
being booked. 


- Foundry Iron Scarce. 

Foundry iron is scarce and dear. Stocks are absolutely 
bare, and many brands for all practical purposes are off the 
market. Forge iron is in such urgent demand, and is fetching 
such exceptional prices, that blast furnace owners have no induce- 
ment to run the furnaces on foundry iron, hence the present 
famine in these sorts. Everything points to a continued strong 
market for foundry material. 


Steel. 

A capital business is still doing by the steel makers, 
though sellers of billets are prepared to somewhat meet buyers’ 
pressure for lessened stringency. Current rates on the open 
market are:—Bessemer billets, £6 5s. to £6 7s. 6d. ; Siemens 
billets, £6 7s. 6d. to £6 10s.; mild bars, £8 to £8 5s. ; girder 
plates, £8 to £8 5s.; boiler plates, £9 23. 6d. to £9 5s.; joists, 
£7 5s. to £7 7s. 6d.; angles, £7 5s, to £7 10s. 


Prices of Light Castings. 

An important step has just been taken by the members of 
English and Scotch Light Iron Castings Association. For some 
months these two associations, which comprise nearly all the lead- 
ing makers in the trade, have been working in unison in the 
matter of prices. Owing to the rapid advance in raw materials, 
especially pig iron, they have now issued joint circulars intimating 
the withdrawal of all selling prices pending the issue of revised 
schedules. The movement is a most important one, and embraces 
the North of England, Scotland, Yorkshire, the Mid'ands, and 
Staffordshire. 


The Mint, Birmingham. 
The Mint, Birmingham, seems to have enjoyed another 
prosperous year, the final dividend and bonus now announced 
bringing the total distribution for the past twelve months up to 15 
per cent., or the same as the two preceding years. Previously the 
rate was 12} per cent., except for the two years 1901-2 and 1902-5, 
for each of which 10 per cent. was paid. Whether the reserve has 
been further increased is not yet stated, but the fund is already 
substantial, amounting to £97,000, or £17,000 in excess of the 
total paid-up capital. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, May 29th. 


Pig Iron. 

THe attendance on the Manchester Iron 'Change von 
Tuesday was above the average after the Whitsuntide holidays. 
Itcannot be said, however, that business was by any means of great 
dimensions. There was an air of great uncertainty prevailing, and, 
coupled with the uneasy feeling in warrantiron, merchants did not 
seem inclined to quote very far forward, Indeed, the largest 
buyers, who are consuming some thousands of tons weekly in this 
district, have suspended purchases for the time being, preferring 
to take the risk of Jower or higher prices at a subsequent period. 
The Lincolnshire Ironmasters’ Association have not made any 
further change, and in other directions prices are maintained, 
with occasionally 6d. per ton more money asked. Forge iron is in 
good request, and is nearly on a par with foundry. Much depends 
on the continuance of the American demand, but opinions on this 
point are so variable that only the future will develop the real state 
of things. 


Finished Iron. 

A meeting of the Lancashire Bar Makers’ Association was 
held on Tuesday morning, and it was resolved to make no change 
in official prices. Most makers are well booked for a considerable 
period ahead. In other departments there is a fair inquiry. 


Steel. 

The demand for all kinds of steel continues unabated. It 
is said that only a comparatively small quantity of copper tubes 
is being used in locomotive building, steel being preterred on 
account uf the high price of copper sheets. Plates and structural 
steel are active. Billets very firm, but Lancashire unchanged. 
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Copper. 
The raw meta! has sustained a smart relapse, and selected 
ingots are cheaper than tough. There is no change in sheets, 
‘Tubes are about fd. lower for certain sorts, 


Sheet Lead. 
About 5s, per ton dearer, 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 67s. to 67s. 6d.; 
Staffordshire, 67s, 6d.; Derbyshire, 683, to 68s. 6d.; Middles- 
prough, open brands, 71s. Scotch: Gartsherrie, 793. to 79s. 6d.; 
Glengarnock, 77s. 64. to 783, 9d. ; linton, 763, to 76s, 3d.; 
Dalmellingtoa, 75s. 6d. to 75s, 9d. est Coast hematite, 82s.; 
East Coast ditto, 82s., both f.o.t. Scotch, delivered Heysham: 
Gartsherrie, 76s, 9d. to 77s. 3d.; Glengarnock, 75s. 3d. to 77s. 6d.; 
Eglinton, 73s. 9d. to 74s.; Dalmellington, 73s. 34. to 73s. 6d. 
Delivered Preston: Gartsherrie, 78s. to 78s. 6d. ; Glengarnock, 
76:3, 6d. to 77s, 9d. ; Kglinton, 75s. to 75s. 3d.; Dalmellington, 
74s, 6d. to 74s. 9d. Finished iron: Bars, £7 153.; hoops, £8 7s. 6d.; 
sheets, £8 15s. to £9 Steel; Bars, £9 2s, td.; plates for tank, 
girder, and bridge work, £7 lbs, to £7 17s. 6d. ; hoops, £8 lds. 
to £8 17s. 6d.; boiler plates, official, 49 zs, 6d.; English billets, 
£6 10s. to £6 15s.; foreign ditto, £6 2s, bd. to £6 5s,; sheets, 
£3 17s. 6d. Copper: Sneets, in quantity, £120 per ton; small 
lots, 14d. per Ib. ; tough ingot, £112 10s.; best selected, £112 
per ton; seamless copper tubes, 137d, to lid. ; seamless brass 
tubes, 10d.; condenser, 11#d.; brass wire, 10d.; rolled brass, 9#d.; 
brass turning rods, 9fd. to Y4d.; yellow metal, 9jd. per lb. ‘Lin 
ingots, English, £195 per ton. Sheet lead, £25 53, to £23 10s. 
per,ton, 


Lancashire Iron Trade. 


The pits have not yet resumed full work after the holi- 
days. Demand, however, is tair, especially on shipping account. 
Quotations generally show little change, 


BARROW-IN-FURNESS, May 30th. 
Hematites. 

The demand for hematite iron is very stéady, and the 
prospects of a good run of trade are very satisfactory, but the 
rumours of weakness in the Ainérican market have had the effect 
of depressing prices. ‘I'his is not regardéd as in any sense serious, 
or as likely to be permanent. On thé contrary, makers know that 
the reports are exaggerated, and that the requitéments of future 
deliveries will be large as well on American as on Continental and 
home account. There is, therefore, not quite as much business 
being done, except in the case of a few buyers who have confidence 
in the future, and are prepared to make arrangements for future 
deliveries at low prices, as compared with those which are 
expected to rule in the early future. Makers still quote 52s. per 
ton net f.o.b, for mixed Bessemer numbers, and warrant iren is 
lower at 73s, 6d. net cash sellers, settlement prices for the week 
being 78s, Warrant stocks show a further decline of 3383 tons, 
and the stocks néw held stand at 32,297 tons, which is naturally 
regarded as a very stat! body of metal, but small as it is it repre- 
sents the only available prompt iron in the district. Makers 
generaliy are very well employed and well sold forward. Indeed, 
their delivery engagements are such as make it necessary to 
augment the ousput as soon as possible by the lighting of 
additional furnaces. A steady trade is maintained 1n special 
hematites, ferro-manganese, spiegeleisen, charcoal iron, and scrap 
iron. ‘The iron ore trade is very well employed, dud sales are 
reported at about an average of 15s, per ton net at mines, 


Steel. 

‘fhere is not much improvement to note in the local steel 
trade. ‘The heavy departments are only moderately supplied with 
orders, and the nigher prices now asked for rails is naving the 
effect of checking sales, ‘The mills are, however, busily employed 
on old orders, and it is expected other orders will come to hand 
before those on the books have been cleared. Shipbuilding 
descriptions of steel are in fuller request, and a still more active 
market is looked forward to. Heavy rails are at £6 17s. 6d. per 
ton net f.o.b., and ship plates are at £7 l5s. per ton net cash. 
Merchant steel is still in slow demand. 


Shipbuilding and Engineering. 

It is now officially intimated that the order for a Mexican 
transport ship, prematurely reported, has been detinitety fixed 
with Vickers, Sons and Maxim. She will be a smatt type of 
cruiser, but will have a ram, and a good speed. ‘I'he two Peruvian 
cruisers built at Barrow have left for Caliao, and are expected to 
arrive at their destination on July 29th—Independence Day. 
Engineers are now busy in all departments. 


Shipping and Coal, 

There is much activity in the shipping trade, and the 
exports of iron and steel are well maintained, while freights are 
steady and tirm, Coal and coke are in brisk demand, aud prices 
are very firm. 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 
Steam Coal Very Firm. 


THe market, both for steam and gas coal, continues 
strong. ‘fhe primetpal thick svam coifieries are well soid forward, 
the ex port traae steadily increasing, while the requirements of the 
railway companies under contract, as well as of the steam fishing 
fleets, are fally maintained. ‘The weight sent to Hull for the week 
ending 21st May was 81,974 tons, which compares with 58,400 tons 
for the corresponding week of last yeur. Rotterdam took 
15,075 tons, and Cronstadt 12,542 tons. Prices in the open 
market are tirmly held at late quotations, best steam coal fetching 
from 12s, to 12s. 6d. per ton. 


Railway and Gas Contracts. 


Contracts are being made for both gas and railway coal. 
In some cases buyers of gas coal are holding back in the hope that 
there nay be a weakening of prices, and are ordering forward all 
arrears under present contracts. It is not likely, nowever, that 
the policy of waiting will vring about the désifed result of reduced 
values, The condition of the coal tradé is éyually strong in West 
Yorkshire. At a recent meeting of the Leeds Uorporation Gas 
Committee, the chairman reported that the tenders received for 
the supply of gas coal showed an increase in the price varying from 
2s, 6d. to 4s, pér ton on last year’s contracts, according to quality, 
and if this price were tu be paid, it would necessitate an advance 1n 
gas. As tne Committee, however, have in hand a considerable 
quantity of coal, it Was decided to go on utilising this, and to 
enter into negotiations with a view to securing fresh supplies on 
easier terms than thosé submitted, 


House Coal. 


It. is now pretty certain that there will be no geneal 
reduction, as Was at one time anticipated, at the beginaing ot 
June, Some concessions were made by merchants in the begin- 
ning and middle of this month, but coalowners as a whole made 
no response to the movement. ‘here is talk now of ‘‘ the usual 
September advance,” as it is called, taking piace much earlier this 
season, ‘The business done with the métropolitan, Southern, and 
Kastera Counties’ markets holds up well, and local trade is active, 
considering the period of the year. Best Barnsley thick seam is 
quoted from I{s. te Lis. 6d. per ton, good seconds fetching from 
¥s, 6d. to 10s. per ton in owners’ wagons at the pits. 








Coking Slack and Smudge. 


A very free sale is found for all descriptions of small fuel. 
Coking fuel is in exeeptionally large demand, owing to the increas- 
ing requirements of patent coke ovens; which are being steadily 
added to. (ood braids, which are scarce, readily fetch from 
6s, 6d. to 7s. per ton. ‘Tne active business formally noted in 
engine fuel and slack for manufacturing purposes is fully main- 
tained at rather higher rates—viz,, from 5s, 6d. to 6s, per ton. 


Coke. 


There is no falling off in the requirements of North Lin- 
colashire, Derbyshire, Leicestershire, and Northamptonshire smelt- 
ing districts. Svocks are thus kept low, and values easily sus- 
tained at former tigures— best smelting coke, from 17s, to 17s. 6d. 
per ton; unwashed, 14s, 6d. to 15s. 6d. per ton at the ovens. The 
activity in the crucibie steel trade accounts for the firmness of 
steel melting coke at 27s. to 28s, per ton. 


Iron Strong. 


Though official quotations remain unchanged, prices are 
hardening, being kept up by the sustained good export business, 
chietly to America, Germany and Belgium. Hematites, West 
Coast, 903. to 92s. per ton ; Kast Coast, 86s. to 88s. per ton, Kast 
Coast subject to 24 per cent., and both delivered in Sactlield and 
Rotherham. ‘The Lincolnshire tigures remain as tixed on May 
10th, viz., Lincolnshire, No, 3 foundry, 64s. 6d. per ton; No. 4 
foundry, 623. 6d. pertun; No. 4 forge, 61s. 6d. per ton; No. 5 
furge, mottled, white, and basic, 65s. 6d. per ton. ‘the Derby- 
shire quotations are as follow :—Derbyshire, No. 3 foundry, 63s. 
per ton; No. 4 forge, 60s. per ton. Derbyshire ironfounders and 
engineers are reported to be well off for fresh work, with the 
general business outlook favourable. Bars remain at £7 lds. to 
£3 5a, per ton ; sheets, £9 10s. to £10 per ton. 


Steel. 


The steel manufacturers are satisfactorily employed in 
nearly all directions, a distinct feature of the existing situation 
being the large quantity of material sent to distant markets. 
High-speed steel seems to be even more briskly called for on 
foreign account, while there is excellent businéss reported in tool 
steel of the best yuasities, The outlook in the steel trade generally 
is regarded as most favourable. 


The Heavy industries. 


The engineering establishments continue to be well em- 
ployed. No fresh orders are reported in military material, the 
work now in progress for the Government in armour plates being 
that placed under the Admiralty programme of 1906-7. ‘This work 
for the most part is going forward w tne planing shops. Fresh 
orders for armour would now be very acceptable, in order to tind 
further employment in the earlier stages of plate production. In 
ordnance and shot and sbell the work in hand is that to which we 
have formerly referred. In marine material no improvement has 
taken place in the demand for heavy forgings and castings, owing, 
more especially, to the lack of work in the shipbuilaing yaras. 
Railway mater.al is freely called for in tires, axles, springs, butters, 
and other accessories of rolling stock ; but the business, though 
steady, is not marked by anything in the nature of a “‘ boom.” 


Motor and Electrical Work. 

The demand for forgings and castings for electrical work 
is steadily increasing. These forgings and castings, though not 
very heavy, are ordered in large yuantities. Motor cranks and 
shafts for the various motor-miking firms of the country are also 
more freely calied for from the Shettield manufacturers, and the 
business in similar material for like purposes is expanding 
satisfactorily, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


WHILE in almost every branch of the iron and steel indus- 
tries trade is noticeably improving, the Uleveland pig iron business 
has been rather detrimentally attected solely by the operations of 
speculators, for legitimate trade is as satisfactory as 1t could well 
be. As long as there isa heavy stock of Cleveland pig iron in the 
public warrant stores, the market for it must be subject to the 
disturbing influences of speculators, and they are atfected by cir- 
cumstanees which would not be taken nove of py legitimate traders. 
lt appears that the slump in the price of warrants in the eariy 
part of the week was due to the disturbed Stock Exchanges in 
Lonaon and New York, to uneasy feelings about the money market, 
and to ‘‘ bears ” endeavouring wo depress prices in ordér that they 
might cover. It is stated that there is a large “ bear” account 
openin London, and operations there in some uieasure rule our prices 
here. ‘fhe effort to depress prices seems to have been overdone, 
because on Wednesday the downward movement was checked and 
there was a substantial recovery. ‘Thus Cleveland warrants, which 
were down to 59s, 7d. cash buyers on ‘Tuesday, got up to 60s. 5d. 
at the close on Wednesday. No, 1 Cleveland pty iron was sold on 
Wednesday at 65s, Yd.; No. 3 at 60s. Y¥d.; No. 4 foundry at 
60s. 3d. for early delivery, but No. 3 was obtainable on the pre- 
vious day from second hands at 6Us. Makers have not been so iow 
as that. 


Hematite Pig Iron. 


The East Coast hematite pig iron is fr.e from the erratic 
fluctuations that affect the Cleveland iron market. ‘The producers 
of hematite iron in this district are in an excellent position ; they 
have plenty of contracts, so much so, 1m fact, thatin a number of 
cases uney have had to refuse orders where early executiofi was 
wanted, because they could nut see their way tw execute them. 
The unsettiedness of the market for Uleveland iron does not 
intinence the makers of hematite, and there are no stocks of Kast 
Coast hematite iron to compete. Producers of it have therefore 
the regulation of prices in a great measure in theif own bands, and 
they keep their quotations relatively a good deal dearer than those 
of Uleveland iron, and the limits of the tiactaations have been less, 
being between 77s. and 82s., whereas for Uleveland warrants prices 
have moved between 53s. 4d. and 62s. Sd , or 5s. in the one case, 
and Ys. 4d. in the other. Mostiy sellers have this week been 
quoting 52s. for mixed numbers East Uoast hematite irons, but 
second hands have accepted 81s. 6d., and are now generally asking 
thix. Kubio ore is offered at 22s, 6a. per ton c.i.f. Middlesbrough, 
but consumers are not prepared to give more than 22s., but since 
Whitsuntide there has been quite a [ull in buying ore, thongh the 
price cannot very well be reduced with tne rates of freight 
increasing, 5s, per ton being now the ti_ure from Bilbao to the 
‘Tees. 


The Stock of Pig Iron. 


Makers of Cleveland pig iron have no stock available for 
sale, and the stock if Connal’s public store is being drained at an 
unprecedented rate. ‘The most that was ever taken out of Connal’s 
in a month was 56,998 tons in April, but that has already beeu 
exceeded, though at the time of writing the month is not tinished. 
Up to 29th the reduction: was 67,937 tons, the stock being 332,888 
tons, consisting of 321,841 tons of No, 3, 10,897 tons of No. 4 
foundry, and 150 tons of other iron not deliverable as standard. 
Less than fifteen months ago the stock was 750,095 tons ; now it is 
considerably less than half of that. So quickly is the iron ordered 
out of store that it cannot all be shipped expeditiously at the usual 
wharves, and some thousands of tons are being sent by rail at con- 
siderable extra expense to other wharves. One steamer is taking 
3000 tons of warrant iron at. Middlesbrough Deck thé owners 














having elected to load there at a rate of 5s. 9d. per ton for f t 
than receive the cargo at Eston Jetty at 7s. per ton, because in 
first instance they would get prompt despatch, whereas at Eston 
Jetty they would have to “wait turn” for an indefinite time. 
Most shipowners require increased freights where their steamers 
are ordered to Eston toload, Such is the block of shipping in the 
river that ore vessels frequently have to discharge at other wharves 
than those for which they were chartered, and extra money has 
thus to be paid in railway carriage. At a meeting of owners of 
wharves on the ‘I'ees, heid a few days ago, it was decided to raise 
the charges for discharging and loading—the former by a half- 
penny a ton and the latter by a farthing ; and at present trade is 
. pressing that they will have no diffidiilty in getting the increased 
charges. 


Pig Iron Shipments. 


Though these from the Cleveland district are not quite so 
large for May as they were in April, yet they are exceedingly 
large, and are surpassed by no other inonth than the previous one. 
They have been very brisk to Germany and the United Statés, and 
will continue to be so next month, taking into account the vessels 
chartered. The quantity shipped this month has been 143,366 
tons, as compared with 163,115 tons last month ; 131,486 tons in 
May, 1906 ; and 71,446 tons in May, 1905, ali to 29th. 


Realised Prices of Manufactured Iron. 


It has been officially ascertained on behalf of the Board of 
Conciliation and Arbitration for the Manufactured Iron Trade of 
the North of England that the average price realised for’ the 
finished iron delivered by the manufacturers in this district during 
March—April was £7 1s, 3-09d. per ton, which shows an increase 
of 23, 2-63d. on the average for January —February, and the riseso far 
this year has heen 6s. 3-83d. Compared with the tigure for the corre 
sponding period of last year the advance has been 12s. 1#d. per 
ton, and since the upward movement in prices began at the ciose 
of 1904 the improvement has been 24s. lid. per ton, the minimum 
being £5 16s. 4d. ‘The £7 1s. 3d, now reported is the highest that 
has been attained since the early part of 1901. As compared with 
January—February, there has been a rise of about 5s, Ud. per ton 
in rails, 4s, 3d. in plates, 4s. 54d. in angles, and 1s. 11d. in bars, 
the last-: amed forming 79 per cent. of the deliveries. It is satis- 
factory to note increased deliveries of shipbuilding materials. 
There is a sliding scale for regulating wages at the titlished iron- 
works, but the rise just reported does not give the men any 
advance, and £7 2s. od. will nave to be reachea before one is due. 
The rate for puddling is now 93 per ton, having risen 1s, sinee 
prices began to go up ; other wages at the finished ironworks have 
risen 10 per cent, 


Manufactured Iron and Steel. 

It is pretty generally acknowledged that there is again a 
revival in the demand for manufactured iron and steel. Con- 
sumers do not any longer seem to expect reduced prices, and 
therefore are buying more freely, and in some branches very good 
orders have been secured this month which will keep the milis in 
full work for the rest of the year. But it cannot yet be reported 
that any advances of prices have been made in this district, though 
the Scotch makers of plates have put up their ratés 5s. per ton. 
‘The manufacturers here do not want to do anything to chéck thie 
improvement which is appearing in the shipbuilding ifidustry. A 
rise in plates and angles would necessitate advances in the yuota- 
tions for new steamers, and that would perhaps choke off ship- 
owners, especially when coals are so dear and there is not mach 
improvement in the rates of freight. Here thé quotation for steel 
ship plates is £7 10s., less 24 per cent., whereas the Scotch makers 
ask virtually 5s. more—£7 17s. 6d., less 5 per cént. Steéel ship 
angles here are at £7 Zs. 6d., less 24 per cent. Common iron bars 
are at £8, and best burs at £8 1Us., both less 24 per cent, f.o.t. 
‘They are in better request tnan are steel bars. Heavy steel rails 
are at £6 15s. net at works. Some improvement is noticeable in 
the sleeper and chair departments. Steel sleepers are at 
£7 2s. 6d., and cast iton railway chairs at £4 Zs. 6d., both 
net f.c.b. 


Shipbuilding and Engineering. 

In both these industries there is improvement, which, 
however, is not as pronounced as it might be if theré weré no 
labour disputes in progress. ‘These of lave appear to have become 
epidemic mm these industries, No sooner is one section of the men 
satistied than another comes forward with a grievance, and stfikés 
are entered upon on the slightest pretext. At the shipyards at 
Stockton, 'hornaby, Middlesbrough, and Hartlepool there is a 
dispute on with the sheli-platers, wnich has resulted in a strike by 
which some four hundred are out of employment. The mien 
contend that the employers were not paying tném at the full rate 
of the January agreement, whereas the employers offered to come 
to a settlement provided une men would agree to certain condi- 
tions. A ballet has been taken this week and the men have 
decided against accepting the employers otfer. It is expected that 
the Kmiployers’ Federation will request the Boilermakers’ Society 
to insist on the men returning to work whilst the matter is settlé4, 
as they claim that the men have acted contrary to the arrange- 
ment between the parties that work should be continued wfust 
such disputes affectung rates of wages are dealt with by the Wages 
Committee. ‘Tne dispute with the men employed in the engitieer- 
ing trades is rather against trade, those who have orders to 
distribute holding them back until it can be seen whether there is 
to be a stoppage of work or not. ‘I'he men want to enforcea 
demand for an advance of Zs. per week on time and & per cént. on 
piecework rates. ‘Lhe machine workers and the steam engine 
makers’ societies are also taking a simular ballot, as they are con- 
cerned with the engitisers in the application. The resuit of these 
ballots has not yet been made known, but before there is a strike 
two-thirds of the members voting must be it favour of stch action. 
The men are also aggrieved that they are asked to agree toa 
renewal of the tzrins uf agreement that were imposed upen them 
after the great engineers’ strike of 1897-8, when after 4 pro- 
longed struggle they had to capitulate to the employers. ‘They 
consider that they are in a very different position now from wnat 
was the case then, and they obiect to a rermposition of the agree- 
ment, which they contend 1s one-sided and unfairto themen. ‘The 
conditions are, they hold, inferior to those granted to kindred 
bodies of workmen by the same employers. 


Coal and Coke. 

Even the most pessimistic of traders cannot but speak well 
of the business 1n coal ; 1t 1s probably as brisk as it ever has been, 
and sellers tind 1t dithcult to satisfy tne requirements of consumers, 
particularly those abroad. ‘I'he prospects of a continuance of this 
desirable state of affairs are very encouraging. How satisfactory 
the improvement has been is seen in the tact that the Newcastle 
and Gateshead Gas Company has to pay for its supply of coal 
over the next twelve months 12s, per ton delivered at its yard, 
and that is 3s. per ton more than they have been giving for its 
Jast year’s supply. Medium cokeis strong at 21s, per ton delivered 
ut the furnaces here. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 
The Position of Trade. 

THERE is a sdthewhat more active feeling manifest: in 
trade circles getierally. Some little interruption wook placérto 
business during the Whitsuntide holidays, although these ard tot 
so generally observed asin Hngland. ‘fhe annual trade ge 
Of the different industriai céntres here are now looming/in the 
near futire, arid, in order to be prepared for these, there is’ a 
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groves disposition to push work as much ahead as possible. 
Jevelopments are taking place in various directions, notably in 
connection with motor building, which is becoming a huge industry 
in the West of Scotland. Business seems to be more active in the 
cycle trade than in several recent corresponding seasons, and there 
is evidence that the motor is not going to dislodge the cycle. I 
hear, too, of some extra work in connection with turbine machinery, 
which is running its course towards still more general success, 


The Warrant Market. 

An improvement took place in the pig iron warrant 
market towards the end of last week in consequence of continued 
inquiry from America and the large decrease in stocks, the market 
was also firm at the opening this week, but subsequently fell away 
somewhat under the pressure of bear selling. Business has been 
done in Cleveland warrants from 61s. 3d. to 59s, 8d.- cash, at 
Gls. 6d. to 59s, 10d, one month, and 61s. 6d. to 59s. 6d. for 
delivery in three months. Scotch warrants have fluctuated in 
sympathy from 68s. 3d. to 67s., and other kinds of standard 
foundry iron from 603. 74d. to 593, 3d. per ton. 


Scotch Hematite. 


The market for Scotch hematite has been steady, with a 
good demand, the steel makers using a large quantity of this class 
of iron. There is at the same time a prospect of some fresh busi- 
ness coming forward. Merchants quote Scotch hematite 85s. per 
ton for delivery at the West of Scotland steel works. 


Prices of Makers’ Iron. 


Several of the special brands of Scotch makers’ pig iron 
have, since last report, been advanced in amounts varying from 
6d. to 2s. per ton. G.M.B., No. 1, is quoted at Glasgow 75s. ; 
No. 3, 71s. 6d.; Govan and Monkland, Nos. 1, 75s.; Nos. 3, 
71s. 6d.; Carnbroe, No. 1, 76s. ; No. 3, 723.; Clyde, No. 1, 78s. 6d.; 
No. 3, 73s. 6d.; Gartsherrie and Calder, Nos. 1, 79s.; Nos. 3, 74s.; 
Summerlee and Langloan, Nos. 1, 8ls.; Nos. 3, 75s.; Coltness, 
No, 1, 903.; No. 3, 78s. 6d.; Glengarnock, at Ardrossan, No. 1, 
79s.; No. 3, 74s.; Eglinton, at Ardrossan or Troon, No. 1, 75s.; 
No. 3, 72s.; Dalmellington, at Ayr, No. 1, 78s.; No. 3, 73s.; 
Shotts, at Leith, No. 1, 79s.; No.3, 74s.; Carron, at Grangemouth, 
No, 1, 823.; No. 3, 75s. per ton. 


Production and Stocks of Pig Iron. 


There are 91 furnaces in operation in Scotland, compared 
with 90 at this time last year, and of the total 45 are making 
hematite, 40 ordinary, and 6 basiciron. It is believed that makers’ 
private stocks are decreasing, although of this there is no positive 
evidence, The stock of pig iron in Glasgow warrant stores shows 
a reduction for the week of 300 tons, and now amounts to 5000 
tons, of which 3000 is Scotch warrants, and 2000 other kinds of 
standard foundry iron. 


Pig Iron Shipments. 


The shipments of pig iron from Scottish ports in the past 
week amounted to 10,365 tons, compared with 7543 tons in the 
corresponding week of last year. There was despatched to the 
United States 2285 tons, Canada 1215, Australia 754, Germany 376, 
India 240, South America 69, France 110, Holland 35, Belgium 
110, Spain and Portugal 190, China and Japan 158, other countries 
1030, the coastwise shipments being 3793 tons, compared with 
4081 in the corresponding week of 1906. The arrivals of Cleveland 
pig iron at Grangemouth have been smaller than usual, amount- 
ing to only 5386 tons, compared with 10,672 in the corresponding 
week of last year. The aggregate imports since Ist January 
are 209,218 tons, being 126 tons less than in the corresponding 
period of 1906. 


Finished Iron and Steel. 


The accountant to the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board has reported to the secretaries 
of the masters and men that he has examined the books of the 
former for March and April, and finds that the average selling 
price at the works was £7 ls. 4-66d. per ton, a rate which does 
not admit of any change in the wages of the workmen. Moderate 
orders for finished iron are being received for shipment, and the 
home trade is fairly active at the moment. English and Scottish 
makers of small iron castings have found it necessary to withdraw 
all prices in consequence of the rise in cost of production, chiefly 
in pigiron. It is stated that they will issue new lists of quotations 
with as little delay as possible. In the steel trade there is activity 
at the works, with some customers pressing for delivery. It is 
reported that fair orders have recently been given out by ship- 
builders, and that the prices paid are something like £7 5s. per 
ton for ship plates. 


The Coal Trade. 


Business has been active in the coal trade, and the ship- 
ments show a large expansion. ‘I'he clearances at the Scottish 
ports in the past week amounted to 311,773 tons, being 54,250 tons 
more than in the corresponding week of last year. House coal has 
also been selling very freely for home use, owing to a continuance 
of cold weather, and the demand for manufacturing purposes is 
large and pressing. Glasgow Corporation hzs placed the first lot 
of 80,000 tons of coal for the electricity department, and the price 
paid is given as about 2s per ton higher than the rate of this time 
last year. The question of miners’ wages has been under considera- 
tion of the Conciliation Board, and adjourned. The claim of the 
colliers is for 124 per cent. advance. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Record Advance of Wages in the Coal Trade. 


Lorp St. ALDWyN, the independent’ chairman of the 
Welsh Conciliation Board, decided on Tuesday, at the Cardiff 
meeting, that the request of the colliers for an advance of 11} per 
cent. must be conceded. There was a long and spirited meeting, 
and the arguments used by Mr. F. Davis were given with force, 
contending that the advance should be limited to 74 per cent.; but 
it was evident that the phenomenal price of small steam coal, which 
is now firm at 12s, to 12s, 3d., was a vital consideration, and the men 
were awarded the advance of 11}, placing the wages at 524 per 
' cent. above the standard of December, 1879, as and from June Ist 
next. This will give higher wages than have ruled for the past 
five years, 


The Result of the Advance on Trade. 


It shows the astuteness of buyers on the coal market that 
the decision was in casesanticipated, and orders for over 100,000 tons 
placed, it is said, by German buyers. This will probably be about 
6d. better than had the decisicns been waited for. It is currently 
rumoured on ’Change, Cardiff, that some of the middlemen have 
been hit badly, as the rise in price must be marked. Of course, it 
may be assumed that there have been cases where similar caution 
shown by buyers has also been exercised by sellers, and that a 
covering policy has been in force for the last week. 


Recent State of the Coal Market at Cardiff. 

Considerable strength and thorough animation may be 
taken as indicating the condition of things on the coal market. 
Very best steam on Admiralty list is firm at 18s, 3d. to 18s, 6d. 
Western Valley large coals have gone up all around 3d. per ton ; 
ordinary dry, strong. The latest quotations generally are :—Best 


nary large steam, 16s. 9d. to 17s.; = 16s, 6d. to 16s, 9d.; best 
Monmouthshire, 17s, 5d. to 17s. 6d. estern Valley, 16s. 9d. to 
17s.; Eastern Valley, 15s. 6d. to 15s. 9d. House coal: Best, 
18s, 6d. to 19s.; seconds, 15s. to 17s.; No. 3 Rhondda, 19s, 6d. to 
203.; through, 16s. to 16s. 6.; smalls, 133, to 133. 3d.; No. 2 
Rhondda, 14s. 3d. to 14s. 6d.; through, lls. to 11s. 3d.; smalls, 
93. 3d. to 93, 6d.; nuts, 14s, to 14s, 34.; peas, 13s. 94. to lds, 3d.; 
seconds, 133, to 18s. 3d.; best small steam, 12s, to 12s. 3d.; seconds, 
lls. to 11s. 6d.; other smalls, including drys, 9s. 9d. to 10s. 6d. 
Patent fuel, 16s, 6d. to 17s. 6d. Coke: Furnace, 203. to 22s.; 
foundry, 253. to 27s.; special, 29s, to 3ls. Pitwood, 19s. 9d. to 
20s, 3d 


Large Orders on the Coal Market. 


There has been a good deal of buoyancy on the market of 
late, and it was stated on ‘Change, Cardiff, mid-week that sub- 
stantial sales had been effected. In some cases named prices for 
large, including Monmouthshire and Cardiff coals, the average 
given have been 17s. 6d. One feature of business is of a hopeful 
character. Inquiries, including deliveries over this and a large 
part of next year, are coming in. The impression on ‘Change is 
that prices will go up—in best steam probably ls. Leading coals 
—best steam, Western, Mon., and No. 3 Rhondda—are regarded 
as certain to advance. 


Anthracite. 


Prospects at Swansea and Llanelly are very good. There 
is substantial reason for the impression that the Pencoed Colliery, 
which up to its abandonment was doing a large trade with France, 
will be restarted. Various names are mentioned amongst likely 
buyers. Messrs. Richard Thomas and Co. are prominent, and the 
ability and energy which the firm exercises in steel and tin-plates 
may yet be also displayed in the direction of coal]. The effect of 
the advance in wages, and the publicity given to the state of 
trade generally, will re-act well on the Western collieries, and 
developments are likely. The Great Mountain Colliery shows 
this strongly, and a good state prevails all round. In the quota- 
tions most of the items are classed as in strong demand, with 
advancing indications. Latest: Best hand-picked malting, 20s. to 
2l1s.; second, 18s. 9d. to 19s. 3d. Big vein, 17s. 9d. to 18s. 3d. 
Red vein, 13s. to 13s. 6d. Machine-made coals: Cobbles, 203. to 
21s.; nuts, 23s. 6d. to 25s.; peas, 133. 9d. to 16s.; culm, rubbly, 
7s. 6d. to 8s.; duff, 5s, 9d. to 6s. Other quotations, Swansea, 
are :—Best large steam, 18s. to 18s. 6d.; second quality, 15s. 6d. 
to 16s.; ordinary large bunker coal, 14s. to 14s, 6d.; through 
bunker, 123. to 12s. 3d.; small, according to quality, 8s. 6d. to 
9s. 9d.; No. 3 Rhondda, 19s, Sd. to 20s.; small, 13s. to 13s. 6d.; 
patent fuel, 16s, to 17s. 6d. 


. 
The Advance of Colliers’ Wages on Pitwood Shares and 
General Trade. 

Between the present and the first week in June con- 
siderable changes are likely, and in face of probable advances 
increased purchases are possible in all directions. How this will 
affect pitwood, oil, &c., remains to be seen. On ’Change it was 
stated lately that an advance of wages suggested an advance in 
priges, and that all materials consumed in collieries or in the asso- 
ciated industries advanced in ratio. Shares, iron and steel, rail- 
way, coal, are likely to advance. Ebbw Vales, due principally to 
dividend and prospects, are being dealt with at 10 and 104}cash, 
and 10.8; and 10,743 new account. 


Iron and Steel. 


At Blaenavon good work is being done and at Dowlais 
mills and furnaces are busy, and heavy rails, colliery rails, short 
lengths, and fish-plates are being turned out. Steel sleepers 
remain in evidence, Although the use of steel girders in collieries 
instead of pitwood is too slight for more than a passing notice, it 
is being done in some of the Welsh collieries. In regard of price, 
the steel girder would be sold at about that of heavy steel rails, 
namely, £6 15s., whereas pitwood is now selling at 20s. per 
ton. Possibly the introduction of steel into freer use in 
collieries will be to strengthen at ‘‘partings ” or where the top 
is weak. Asan authority remarks this week upon the subject, 
‘**Considering the Compensation Act, no one will risk using any 
substitute for good fir unless quite satisfied of thorough Strength.” 
The continuance of sleeper and rail export to India was strongly 
shown this week—three cargoes going to Bombay and Kurrache 
from Newport ; 1000 tons of sleepers, 100 tons of rails, and 1480 
tons general. A good make of home rails is being continued 
chiefly on Great Western account, and despatches to Bristol of 
iron for galvanising are considerable. At the Metal Exchange, 
Swansea, mid-week, the following quotations ruled :—Pig iron: 
Bessemer mixed numbers, 77s. 1ld.; Middlesbrough, 59s, 7d.; 
Scotch, 67s.; Welsh hematite, 87s, 6d.. These show a slight 
advance, with the exception of Bessemer mixed numbers, where a 
small decline is recorded. Siemens steel bars are £6 5s.; Bessemer, 
£6 5s. to £6 7s. 6d., instead of £6 33. 6d.; steel rails, heavy, 
£6 12s, 6d. to £6 15s. Light remain. Iron ore Cardiff, and New- 
port: Rubio, 21s. to 21s. 6d.; Almeria, 20s. 9d. to 21s. on a basis 
of 50 per cent. iron. Cargoes for Ebbw Vale have been received 
from Onto, Rocio. 


Tin-plate. 

Prospects continue good in all directions. In the Swan- 
sea Valley, at Llanelly, Lydney, animation is conspicuous, and 
even on Whitsuntide the holidays were of a restricted character. 
During the week at Swansea the total plates sent from works 
amounted to 77,020 boxes, but the shipments, from delayed ton- 
nage, only totalled 61,262 bcxes. Scrap iron continues to arrive 
at Swansea and Newport from various ports, Southampton, &c. 
Swansea imported nearly 1000 tons. The statement current in 
Lianelly is that not only is the trade showing marked prosperity, 
but that prices are advancing. A steadying influence has been 
given by the wages arrangement entered into. This week the 
meeting of the Conciliation Board in the trade was held in Swan- 
sea, when, after a long discussion, it was decided to continue the 
rate for the ensuing twelve months. Some interesting features 
were: A claim for the abolition of a deduction of 6d. from 
doubles, and furnacemen’s wages for lighting up on Sun- 
days. This was agreed to. The claims for the abolition 
of 2 per cent, for waste and a renewal of the request for pay- 
ment by area were withdrawn. A request for 3d. per hour to 
be paid the “‘ riser” in the tin house on the occasion of a break- 
down was granted. Other claims were left to be dealt with in the 
ordinary course of things. Latest prices, Swansea :—Bessemer 
ordinary tin-plates, I.C. 20 by 14, 112 sheets, 15s. 14d.; Siemens, 
15s. 14d. to 15s, 3d.; ternes, 26s. to 26s. 3d.; C.A. roofing sheets, 
£11 10s. per ton ; finished black plates, £11 5s. to £11 10s.; gal- 
vanised p swvihg 24 g.£14to£145s. Other quotations, Swansea :— 
Block tin, £187 ; lead, £20 12s. 6d.; copper, £98 ; silver, 3s. per 
oz.; spelter, 25s. One cargo of billets, over 4000 tons, took place 
this week to Newport, and 320 tons to Swansea. Steel turnings 
are coming from Copenhagen to the tin-plate works ; pig iron from 
Grimsby. 

Great Western Railway affected by Heat. 

The occurrence of railway accidents from rails affected by 
heat has been of late discussed in engineering circles, and last 
week it was clearly shown on the track between Ferryside and 
Carmarthen that it was necessary to use great caution. The dis- 
tortion of the line was duly reported to the officials of the perma- 
nent way, and proper precautions taken, 


The Fishguard Route from Wales to Ireland. 


It is evidently the intention of the Great Western Rail- 
way management that the Fishguard-Rosslare service shall be of 
no second-rate character. It has been decided to build another 


re 
Pitwood. 

Large quantities of pitwood are arriving, and the market 
being firm, a continuance of cargoes is likely from France and Spain 
Some quantities are coming from Kaskoe. Latest figures touch 
20s. 3 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May “4th, 

THE latest stimulating feature in the machinery branch is the 
unexpected rush of orders by railroad companies for machinery, 
Early in the month orders began to drop in, but they attracted jo 
particular notice. Within ten days the orders have assumed large 
proportions. The occasion for this large demand is the nearing 
completion of a number of large railroad machine shops, or 
rather, clusters of shops, embracing buildings that will average 
over 100ft. sqaare. Ordinarily these orders would be placed 
earlier, but various considerations have delayed their placing, 
These orders include everything necessary in a first-class railroad 
shop. A great many electric cranes have been contracted for, As 
a result a large stock of second-hand tools and machinery wij] 
soon be offered for sale. We may, therefore, anticipate quite a 
demand for special grades of pig iron and of semi-finished steel], 
Among the larger orders of this character was one placed this 
week at Pittsburg for 6000 tons billets 4 by 4. 

The uncertainty as to the magnitude of the cotton crop is hold- 
ing back cotton tie orders, which up to date aggregate 1,500,000 
bundles. The steel rail situation is at present just a little blurred, 
It is known that the estimated requirements of a number of 
western and north-western roads figure up about 100,090 tons, but 
a preference is being shown for open-hearth rails, and some 
companies may hold off until mills can put themselves in shape to 
deliver rails of that make. 

Everything in the nature of heavy cast scrap is being bought up, 
aod prices are firmer. Most other kinds are easy. he ore 
shipping season is now on, and the fleets are all loading. The 
yard capacity has been increased. 

A great many steel buildings will soon be under contract, and 
there will be a rush for structural material. Al! wants will be 
supplied, but there will be no capacity to spare. 

‘The longshoremen’s strike has made spot tin scarce, but this 
difficulty is being overcome, Copper has accumulated for the 
same cause. Exports from Atlantic ports last week were 1117 tons; 
since May Ist, 4979 tons. The butte district shows a recent 
decrease in production, but this has been offset by an increased 
Arizona output. 

Soft Missouri lead is held at 5-90, St. Louis. 








LAUNCHES AND TRIAL TRIPS. 


ALU-MENDI ; built by Messrs, Ropner and Son ; to the order of 
Messrs, Stotay Aznar, Bilbao ; to carry 3300 tons ; engines, triple- 
expansion; constructed by Messrs. Blair and Co.; trial trip, 
May 17th. 


BENIN ; built by Messrs. Swan, Hunter and Wigham Richardson, 
Limited ; to the order of Messrs. Elder, Dempster and Co.; dimen- 
sions, 386ft. by 47ft. 3in. by 30ft. 8in.; tocarry 7170 tons ; engines, 
triple-expansion, 254in., 42in., 70in. by 48in. stroke, pressure 150 |b. ; 
constructed by the North-Eastern Marine Engineering Company ; 
trial trip, May 24th. 

FITZPATRICK, steel cargo steamer; built by Messrs, Craggs 
and Son, Limited; to the order of Messrs. Burrell and Son, 
Glasgow ; dimensions, 390ft. by 52ft. 3in. by 28ft.; to carry 1900 
tons ; engines, triple-expansion, 25in., 4lin., 6Sin. by 48in. stroke, 
pressure 180 lb.; constructed by the North-Eastern Marine En- 
gineering Company ; launch, May 25th. 

OCEAN PRINCE; buiJt by Swan, Hunter and Wigkam Richard- 
son, Limited ; to the order of the Prince Line, Limited ; dimensions, 
412ft. by 50ft. 2hin. by 32ft. 3in.; to carry 8230 tons ; engines, 
triple-expansion, 27in., 45in., 47in. by 48in. stroke ; constructed 
by the North-Eastern Marine Engineering Company ; trial trip, 
May 26th. 

ABONEMA, steel screw steamer ; built by Irvine's Shipbuilding 
Company ; to the order of Messrs. Elder, Dempster and Co., 
Liverpool; dimensions, 336ft. by 46ft. by 25ft. 3in.; engines, 
triple-expansion, 24in., 40in., 66in. by 45in. stroke, pressure 180 |b.; 
constructed by Messrs, Richardson and Westgarth; launch, 
May 27th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


AFTER the present month the showrooms, stores, and head 
offices of the Phenix Electric Heating Company will be at 17, Mor- 
well-street, Tottenham Court-road, W.C. 

MR. STEPHEN SELLON informs us that he has taken into partner- 
ship Mr. Ernest M. Sellon, M.I.E.E., and that his practice will be 
carried on as heretofore under the title of Stephen Sellon and 
Partners. 

Royce Limitep, of Trafford Park, Manchester, inform us that 

they have appointed Mr. C. S. Mallett their agent for London and 
the South-Rast Counties, His address pro tem. is 7, Queen’s- 
gardens, Tetherdown, Muswell Hill, London, N. 
Tue St. Pancras IRONWORK ComPaANy, Limited, 171, St. Pan- 
cras-road, London, N.W., has just received news that they have 
obtained a gold medal for their eres steam wagon exhibited at 
the New Zealand International Exhibition, Christchurch. 








INCORPORATED MvnicrpAL ELgcrricaL Association, — The 
12th annual convention of the Incorporated Municipal Electrical 
Association will be held at Sheffield from June 25th to 28th next. 
At 10.30 a.m. on Tuesday, June 25th, there will be a meeting at 
the Town Hall, when the Lord Mayor will welcome the Association. 
The presidential address by Me. 8. E. Fedden, chief electrical 
engineer, Sheffield, will then be read and afterwards the following 
paper will be read and di d:—‘‘ Extension of Electricity 
Supply to Outlying Districts,” by Mr. R. L, Acland, chief electrical 
engineer, Chesterfield. In the afternoon a visit will be paid to 
Messrs. Vickers, Sons and Maxim’s River Don Works, which, by 
kind permission of Mr. Douglas Vickers, will be — for inspection. 
In the evening there will be a reception at the Town Hall by the 
Lord Mayor. On Wednesday, June 26th, 1907, there will be an 
excursion to the Dukeries, and on Thursday, June 27th, 1907, the 
annual general meeting will be held at 10 a.m., at the Royal 
Victoria Hotel, when the officers for the year will be elected, the 
annual report presented, and other business transacted. In the 
afternoon the following papers will be read and discussed :—(1) 
‘‘Cheap Power Supply by Municipalities,” by Mr. C. E. C. Shaw- 
field, chief electrical engineer, Wolverhampton ; and ‘‘The Costs 
of, or Charges for, Electricity arse. Ul by Mr. H. R, Burnett, 
chief electrical engineer, Barrow-in-Furness ; and (2) ‘*‘ Deprecia- 
tion,” by Mr. C. H. Yeaman, chief electrical engineer, Hanley. 
The annual dinner will be held at the Royal Victoria Hotel in the 
evening. In the morning of Friday, June 28th, 1907, the following 
paper and one other will be read and discussed :—‘“‘ Alten ating 
Uurrent Distribution,” by Mr. A. J. Cridge, chief asristunt 
electrical engineer, Sheffield. In the afternoon visits will be paid 
to the Kelham Island Tramway Power Station and to the 
Neepsend Power House. The Sheaf Street Station, in the 
centre of the city, will also be open for inspection by members 











steam, 18s, 3d. to 18s, 6d.; second steam, 17s, 6d. to 18s.; ordi- 


steamer for the route, It-is to be called the St. Andrews, 


and visitors, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rhelnland- Westphalia, 

A CHANGE compared with previous weeks cannot be stated 

to have taken place on the iron market in Rheinland- Westphalia. 
Pig iron has maintained the former satisfactory position, deliveries 
increase, and demand as well as inquiry have also shown more 
animation than in the previous month, Semi-finished steel 
remain carce as before. Consumers are anxious to secure sup- 
plies, jut makers do not care to sell beyond the present quarter, 
and it is only in exceptional eases that orders for the third quarter 
could be placed, Lively and regular employment is sure to be 
maintained at the mills for the immediate future. Girders and 
sectional iron are in comparatively quiet demand, and plates, too, 
are less briskly called for than is desired, a falling off in demand 
being noticeable against previous weeks. Prices, likewise, have 
slightly decreased. The prolongation of the Steel Convention has 
not had the desired effect on the plate department, and activity 
has become irregular. ‘The export trade is rather less remunera- 
tive than previously. In Ruhrort the price for English foundry 
ig No. 3 rose M. 2 p.t. on the 18th inst. The Hoesch Company 
in Dortmund will soon begin to alter and improve its steel works, 
which in some parts was not quite up to modern requirements. A 
blast furnace that has been altered was blown in recently, also a 
Martin furnace, both working satisfactorily. 


International Girder Convention. 
In Paris negotiations concerning the prolongation of the 
International Girder Convention that was formed in 1904, and will 
end on July 31st of present year, have commenced on May 12th ; 
France, Belgium, and Germany are taking part in the conference, 


The Silesian Iron Market. 
fron and steel producers are doing a satisfactory trade ; 
demand has been very lively durirg the week, and prospects for 
future employment are bright. As regards quotations, fair accounts 
are given. 
Troubles in the Lorraine Ore District. 


The strike in the Lorraine iron ore district is extending ; 
in the Feutsch-Tal 1415 men out of 4085 are on strike, and in the 
Orue-Tal 706 men out of 1279 are striking. 


Coal in Germany. 
Trade is very active in all descriptions of engine fuel, and 

the outlook altogether is most satisfactory. Consumers are paying 
heavy sums for engine coal to secure supplies. From Upper 
Silesia an extensive export trade is being done to Austria-Hungary. 
The Railway Administrations are anxious to secure supplies in 
time to prevent a repetition of the calamities caused by want of 
fuel in lastautumn and winter. The fact that steam coal is being 
bought so freely during the summer mcnths has acted very favour- 
ably on the condition of prices, which are exceptionally firm, and 
the ‘position all round, therefore, may be regarded as highly 
satisfactory. 


Austro-Hungarian Iron Industry. 


Demand and prices have changed but little in the course 
of the past week. Pig iron remains scarce, and increases in firm- 
ness, Sectional iron also and rails are very stiff ; girders, on the 
other hand, have been in dull demand, but this has not affected 
quotations. Sales of finished iron in April of present year show 
an increase against the same month last year in bars and in heavy 
plates ; of the former 276,761 q. were delivered, against 265,658 q. 
in 1906; while sales in heavy plates were 43,950 q., against 
29,722 q. A slight decrease, on the other hand, was perceptible 
in girders, 125,029 q. having been sold in April of present year, 
against 136,186 q. in the same month last year; and in rails 
62,707 q. were sold, against 83,209 q. in April last year. Total 
sales in April have, accordingly, decreased 6328 q. Nothing of 
interest can be reported of the Austro-Hungarian coal trade, 
demand remaining active and prices firm, as before. 


Rising Tone in Belgium. 


Since the prolongation of the Steel Convention a rise of 
2-50f. and 3-75f. p.t. has taken place for merchant iron No. 2 
and No. 3, the present average quotations being, for export, 
170f. p.t., and 172-50f. p.t. for merchant iron No. 2 and No. 3, 
while 177-50f. and 180f. p.t. are quoted for home consumption. 
Merchant steel costs 177-50f. p.t. for export and 182-50f. p.t. for 
inland consumption. Export quotation for girders is 148-75f. p.t. 
f.o.b, Antwerp, and for inland consuraption 167 -50f. p.t. is quoted, 
free place of consumption, and for distan* places quotations are up 
to 170f. p.t. The rail trade maintains its former satisfactory posi- 
tion, and exports to transmarine markets is as brisk as ever ; 
current quotation is 150f. p.t. Plates are in quiet, even languid, 
demand, at the following prices:— 


Export Toland. 
Francs p.t. Frances p t. 
Common plates iniron or steel - ae 182-50 
Irm plates No.8 .. .. «soe 177-50... 185 
Siemens-Martin plates 185 - 190 to 195 


Animprovementof the present unsatisfactory prices for plates, which 
are about the same as those for bars, is expected to take place soon. 
Semi-finished steel is active, output going into immediate con- 
sumption, Ingots stand at 120f. p.t., steel billets 132-50f. p.t., 
free place of consumption, for orders of some weight. A steady 
and favourable business continues to be done in pig iron, Foundry 
No, 3 is firm, but without animation, realising 80f. p.t. A slight 
rise can be reported for forge pig, which is firm at 72-50f. and 
77-50f. p.t. Basie is steady at 82-50f. p.t. Present output 
amounts to 4000 tons per day, but is not equal to consumption, 
and English import in pig iron is as strong as before. During the 
first four months of present year total output of pig iron in Bel- 
gium was 469,300 tons, against 457,770 tons in the same period 
the year before. The coal trade in Belgium develops satisfactorily, 
and the position of prices is very stiff. Dry sorts of small coal 
fetch 15f, p.t., steam coal 16f. p.t., and best sorts of engine coal 
lif. p.t. For house fuel 20f. to 25f. p.t. is given. Contracts in 
coke for the third quarter have been placed at the former prices of 
~ for common blast furnace coke, and 33f. to 36f. p.t. for washed 
Sorts, 








Nortu-East Coast INstituTION OF ENGINEERS AND SHIP. 
BUILDERS.—The closing business meeting ef the session will be 
held this—Friday—evening at 7.30, in the Lecture Theatre of the 
Literary and Philosophical Society, Westgate-road, Newcastle- 
upon-Tyne, After some routine business, Mr. A. E. Long will 
reply to the discussion on his paper on ‘‘T'rim Curves,” The dis- 
cussion on Captain W. Bartling’s paper on ‘Some Experiments in 
the Magnetic Character of Vessels” will then be resumed and closed. 

ENGINEERING GOLFING SoclETy.—A number of engineers, who 
have been playing golf together, have formed themselves into a 
committee for promoting the establishment of an Engineering 
Golfing Society on the model of the similar societies already formed 
by the Bar, the Press, the London Solicitors, &c. It is proposed that 
membership be limited to members, assoviate members, associates, 
graduates, and students of the Institution of Civil, Mechanical, 
and Electrical Engineers. The President of the Institution of 


Civil Engineers, Sir Alexander Kennedy, has promised to be the 
first President of the Society. Gentlemen desirous of becoming 
members of the Society are requested to communicate with Mr. 
Seymou r Price Williams, care of Messrs. James Mansergh and Sons, 
5, Victoria-street, S.W., who has been asked to act as secretary, 
and whe will be happy to seud them the necessary particulars, 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.1.Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the Specifcation is without drawings. 
Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the “pt of the yplet 
specification. > 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant a, a Patent. 











STEAM ENGINES AND BOILERS. 


92014. April 18th, 1906.—IMPROVEMENTS IN CLEANERS FOR 
THE TUBES OF WATER-TUBE BorLers, A/bert F. Krause, 83, 
Wadsworth-stree, Buffalo, New York, U.S.A., and Charles C. 
Ladd, 97, West Utica-street, Buffalo, New York, U.S.A. 

This invention relates to the rotary cleaners or cutter heads 
employed for removing the scale or incrustation from the tubes of 
water-tube boilers, and more especially to cleaners of this kind 
having toothed, forwardly converging roller cutters. The object 
is the production of a durable cleaner in which the cutters can be 
readily adjusted toward or from the cleaner head to adapt the tool 
to the varying thickness of scale in different tubes and to take up 
wear of the cutters. There are four figures. Fig. 1 is a longi- 
tudinal central section of the cleaner. Fig. 3 is afront view of the 
same. A is the head or frame of the cleaner, provided in its rear 
end with a screw-threaded socket a adapted to receive the threaded 
front end of a shaft a!, which is driven by a motor of any suitable 
kind. Equidistant around this head are arranged a number of 
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longitudinal, forwardly convergirg shafts B—preferably three— 
which are supported in openings or bearings cc!, formed in flanges 
projecting from the head. Upon these shafts are loosely mounted 
rotary cutters D D! having peripheral teeth ¢ of any suitable form, 
which cut and crush the scale as the cutters roll rapidly over the 
same. Two cutters are preferably journalled on each shaft, as 
shown, and the front one tapers forwardly and the rear one in the 
opposite direction, the adjoining ends of the two cutters being of 
about the same diameter. It is desirable to render the cutters 
adjustable toward and away from the axis of the head A to adapt 
the tool to the varying thickness of scale in different boiler tubes 
and to take up wear of the cutters, especially the rear cutters and 
the rear portion of the front cutters. For this purpose the end 
fortions / b! of each shaft B are arranged axially in line with each 
other, while the intermediate body of the shaft, particularly its 
rear portion, is offset or arranged excentrically to the end portions, 


N°9,201A. 





so that upon turning the shaft in its bearings the cutters are moved 
inwardly or outwardly on the head more or less. The degree of 
throw or excentricity of each shaft preferably diminishes gradually 
toward its front end, so that practically no radial movement occurs 
at the forward end of the front cutters in adjusting the cutters. 
The line +—x indicates the axis of the shaft around which 
the cutters revolve in operation, while the line y—y indi- 
cates the axis upon which the shaft turns in adjusting the cutters. 
Means are employed for normally locking the adjustable shafts 
against rotation in their bearings, The cylindrical rear end + of 
each shaft is fitted in a plain or smooth bearing, while its front 
portion J! is- provided with longitudinal teeth or projections, 
which interlock with corresponding grooves formed in the corre- 
sponding bearing ¢!, and extending throughout the length of the 
latter. Each shaft is held against forward displacement by a 
removable pin or cotter ¢ passed through its rear end and against 
rearward displacement by the shoulder formed at the junction of 
its excentric portion and its reduced rear ond.—May 1st, 1907. 


INTERNAL COMBUSTION ENGINES. 


46554. September 26th, 1906.—IMPROVEMENTS IN AND RELATING 
TO INTERNAL COMBUSTION ENGINES, Oswald Hamilton, Old 
Stratford, Stony Stratford ; and Sir Thomas G. F. Hesketh, 
Easton Neston, Towcester. 

The object of this invention is to provide internal combustion 

engines with means whereby the reversal of the engine can be 

effected when desired during running, after advancing the time of 
firing. There are four figures. Fig. 1 is a diagrammatic sectional 
elevation. Fig. 2 isa detached view of the reversing arrange- 
ment ; p represents the piston-rod carrying two pistons p! and p2, 
and cc represent two cylinders fitted with suitable endsee. In 
this way four chambers c! ¢2c4 are formed in which the gaseous 
fuel is successively drawn, compressed, exploded and exhausted ; 

o represents the usual water spaces around the cylinders ¢ for 

cooling purposes ; / represents an arrangement by which lubricat- 


| 72 ¢3 ot represent the stems and springs of the four exhaust 
valves to the chambers ¢! to c# tively. These valve stems 
are actuated by the cam shaft s, which is mounted to rotate and to 
slide longitudinally, and carries the cams £! i? * 4 so that one of 
the four operations above described takes place in each chamber 
during each stroke of the piston-rod. . The cam shaft s is actuated 
from the crank shaft. One end of the cam shaft is made of square 
section, and fits into a corresponding square in the gear wheel 4, 
so that the cam shaft s may have a longitudinal sliding movement 
imparted to it during its rotation ; ¢¢ are the valve tappets loosely 
mounted on a rocking shaft s! and lifted by the cams /! to or L°, 
The shaft s! can be rocked, so as to lift all the valves simul- 
taneously, by means of the lever i, which is pivotally secured at 
w! to a strap «? fast on the rocking shaft s!. The lever w is secured 
by a slot and pin to a sleeve #* loose on the cam shaft s and 
between two fixed collars s%. To the rocking shaft s! are rigidly 
secured stops z having shoulders «! which engage corresponding 
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Fig.I. 


shoulders @ on the tappets ¢, so that by raising the lever w the 
stops x on the shaft will engage with the tappets ¢ and lift them 
simultaneously. When the lever w is lowered the tappets ¢ have 
sufficient freedom between their shoulders ¢! and those z! on the 
stops x to allow the cams to raise and lower them independently 
of the rocking shaft «', In order to reverse the direction of rota- 
tion of the engine the exhaugt valves are simultaneously lifted by 
means of the lever w attached to the rocking shaft s!, the stops x 
on which lift the valve tappets ¢, which latter lift the valve stems 
v! to v4. When the exhaust valves are lifted no gaseous explosive 
mixture is drawn into the cylinders. As soon, however, as the 
reversing cams & have been slid under their respective valve 
tappets the lever w is released, whereupon the valves 7! to «4 and 
the tappets ¢ fall or are returned to the cam shafts. If the spark 
be advanced when the valves are lifted by the tappets and the 
cams skifted for reversal contact will be made during the com- 
pression stroke of one of the cylinders, the result being that, the 
engine running slow, the explosion produced by the spark will 
stop and reverse the movement of the piston.— May 1st, 1907. 


10,074. April 30th, 1906.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL COMBUSTION ENGINES, Herbert F. Lloyd, Coleshill 
Lodge, Sutton Coldfield, near Birmingham. 
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ing oil is introduced into the cylinder ; /! is an oil feed pipe for 








supplying oil to an annular ehamber /? around the piston-rod ; 





non-explosive or continuous combustion type. 


This invention relates to internal combustion engines of the 
In engines of this 
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type at present proposed the flame canses undue heating of parts 
near the point of ignition, combustion is imperfect and obtained 
with difficulty, the flame is liable to strike back to the point of 
entrance of the gases, and much heat is lost through the enclosing 
walls of the engine. There are two figures. Fig. 2 shows in 
elevation a part of a vertical engine on a one-revolution cycle. 

The cylinder a has three inlets 4 c d leading to annular ports ¢ fg 

respectively in avalve chamber. Working in the valve chamber is 

a hollow piston valve i having three openings ¢ j &, this last being 

formed by the external shoulder of the valve, adapted to register 

with the annular ports, two of the openings—in this instance 

i and j—beivg constructed to act as inducing nozzles. By the use 

of a combined inlet and mixing valve it is apparent that the 

necessary clearance space is reduced. The inlet for the first port 

g is connected with a reservoir of compressed air at, say, 200 Ib, 

per square inch pressure obtained from an air pump cylinder 

operated from the engine sh»ft. Tbe inlet for the second port f 

is connected with gas at 1901b. per square inch obtained from a 

gas pump operated from the main shaft, a convenient size for 

which is approximately one-eighth of the capacity of the air pump 
when the Jatter is of the same capacity as the motor cylinder. 

The third inlet for the port ¢ is connected with a supply of air at 

about 180 Ib. per squa'e inch pressure. The gas and air inlets are 

shown together for purposes of illustration, but are preferably led 
in at different angles for constructional purposes. Gas and air 
receivers are conveniently made of weldless steel tubing._ The 

200 Ih. pressure air entering the valve at ¢ will induce gas already 

at 190 lb. at j, and then the second air supply of 180 Ib. at /. The 

second air supply is divided into two parts. The raain part mixes 
with the air and gas from the first and seccnd ports and forms part 
of the combustible mixture and passes into the space» The other 
part of the second air supply referred to flows in a narrow space 
between the external wails + and an annular shell s forming the 
wall of the chamber p. This part of the air prevents to a great 
extent the loss of heat from the chamber p and also injury to the 
enclosing walls. Combustion takes place chiefly inside the cylinder, 
and there is therefore no separate combustion chamber, practi- 
cally speaking. Openings « and uw in the annular shell are pro- 
vided for an ignition device x and also for a connection with the 
exhaust » respectively. The exhaust valve - is operated as usual 
from an exhaust valve rod 1 in connection with the cam shaft and 
the piston valve from a piston valve rod 2. The ignition device 
illustrated is of the well-known high voltage type controlled from 
ignition gear on the valve shaft running at the same speed as the 

main shaft,— May 1st, 1907. 

11,735. May 19th, 1906.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL COMBUSTION Motors, Henry T. Dawson and 
Henry A. Dawson, both of 4, Danejohn-grove, Canterbury. 

This invention relates to internal combustion motors, especially 
of the type of motors one of the features of which is an air cylinder 
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auxiliary to the usual combustion cylinder, and adapted either to 
work as a pump, and compress air into a reservoir, or, utilising the 
air so compressed, to work as a motor, and thus assist the starting 
of the combustion cylinder. The air cylinder is reversible, its 
action being controlled by slide valves and other gear. There are 
four figures. Fig. 1 shows a cross sectional end view. The com- 
bustion cylinders a and air cylinders 6 are arranged co-axially in 
pairs, and each pair is provided with a common trunk piston c. 
The combustion cylinders are provided with the usual water- 
cooling jackets d. Inlet aad exhaust valves e and / respectively 
are provided. The latter are actuated in the ordinary manner 
from the half-speed cam shaft h, geared to the crank shaft i by 
means of the gear wheels £ and m. Ports z for each air cylinder} 
lead to a chamber 0, and control the admission and exhaustion of 
air to and from this chamber by means of lift valves + and s. Of 
these, the valve r for each cylinder controls the passage leading, 
by way of the receiver ¢ and pipe v, to the air reservoir, which is 
provided with a non-return valve and means for opening the same 
at will, while the valve s controls the passage leading to the outside 
air by way of the chamber ¢ and holes » through the cover x of this 
chamber. The valves r and s are provided with spindles z, the 
ends of which are disposed on or near to the inclined cam sur- 
faces 2, arranged ona cam shaft connected by gearing 3,4 h and m 
to the crank shaft, so as to rotate at the same speed. A lever, 
within operative range of the cam shaft collars, is provided for 
sliding this shaft and its cams endways, the cams being so 
arranged that at one extremity of their motion the air cylinder 
valves are suitably operated for the ahead direction of rotation, the 
air cylinder working asa motor, while at the other extremity of 
their motion the valves are operated for the reverse direction. A 
shaft 8, having cams 9, is journalled in brackets 10 projecting from 
the chamber cover x. Bell cranks 11 are within operative range of 
the cams 9, while the other arms are adapted to butt against 
collars 12 on the inlet air valve spindles. Ports 13 lead from the 
receiver ¢ to the combustion cylinder a, and are controlled by 
valves 14, The valves have horizontal guide spindles 15 passing 
through bosses 16, and they are operated by means of a shaft, 
carrying excentrics or cams 18, co-acting with forked links 19, or 
the like, pivotally connected to the valves 14.—May 1st, 1907. 


RAILWAYS AND TRAMWAYS. 


11,559. May 17th, 1906.—IMPROVEMENTS IN VACUUM BRAKE 
AppaRATUS, George P. R. Fell, Sirius Works, West Gorton, 
Manchester. 


vehicles of the kind in which the brakes are applied simultaneously 
to all the wheels or to a considerable number of the wheels by suit- 
able brake rigging actuated from a pneumatically - operated 
eylinder mounted beneath the vehicle frame. It is the object of 
this invention to replace the usual vacuum brake cylinder and its 
immediate connections by a horizonta'ly-placed cylinder of the 
type in which both the cylinder itself and the piston are free to 
move, the body of the cylinder and the end of the piston-rod being 
supported upon links from which the connections are made to the 
two portions of the brake rigging. There are four figures, Fig. 1 
shows a longitudinal section of the cylinder and links. a is the 
cylinder made rather longer than is usual, whilst its detachable 
end bis formed with a long guiding surface ¢ for the piston-rod d. 
e is the piston provided with a rubber packing device / of any suit- 
able type. The air reaches the back of the rubber ring f through 
holes g from the atmospheric side of the piston ¢, and forces the 
bulged middle portion of the rubber ring f against the walls of the 
cylinder a so long as there is a difference of pressure at the two 
sides of the piston. It is not essential to use this type of packing. 
The device is supported by means of links / hung at i from the 
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vehicle framing and the one pivotally connected by a lug / to the 
cylinder body, whilst the other is pivoted at/to the end of the 
piston-rod d. From the links A extend the pull rods m forming 
part of the mechanism by which the brakes are applied to 
the vehicle wheels. The cylinder a is provided with a connection 
at o for establishing at all times free communication between 
the atmospheric side of the piston ¢ and the train pipe, and 
with another connection at p communicating with the usual 
vacuum reservoir. The connection p or the reservoir con- 
nected therewith is provided with a suitable releasing valve for 
taking off the brakes when the vehicle to which they are applied 
is disconnected from the train or locomotive. The air is exhausted 
through the train pipe o maintaining an equal vacuum. at both 
sides of the piston ¢, so that it is free to stand at the outer end of 
the cylinder a, whilst the brakes are off from the wheels. When 
air is admitted by the train pipe o, the piston is forced up toward 
the head of the cylinder. A double movement now takes place, as 
the cylinder head and the piston approach one another, the links 
h being drawn together as is indicated by the dotted centre lines, 
whilst the pull rods mm are drawn together with an equal force 
applying the brakes at both ends of the vehicle with an exactly 
equal or balanced pressure.—AMay 1st, 1907. 


11,606. May 18th, 1906.—ImMprovemENTs IN Ratt JOINTS OF 
LicHt RAILWAY AND TRAMWAY TRACKS TO PREVENT LOOSE- 
NESS AND TO SecurRE IMMOvVABILITY, Henry T. Wakelam and 
Albert J. Lander, Middlesex Guildhal', Westminster, London, 


This invention relates to joints of light railway and tramway 
rails, the object being to prevent rail joints from becoming loose, 
and to secure immovability. Each joint is provided with two fish- 
plates fitting closely the webs of the abutting rails, and riveted 
thereto by rivets heated to snfficient temperature to ensnre a rigid, 
firm, and tight joint when the rivets have been pressed and ham- 
mered in position. The fish-plates are plain bar fish-plates shaped 
on their inner sides to fit closely the webs of the abutting tram 








rail sections, and are of the form shown. There are two figures. 
Fig. 1 is an elevation of the rail joint, D D being the ends of the 
abutting tram rails, A the fish-plates. and B the rivets securing the 
fish-plates to the webs of the abutting tram rails DD. The ends 
D D of the abutting tram rails are brought together. A sole or 
base plate is then attached to the rails, and firmly fixed by suit- 
able bolts and nuts. The shaped fish-plates A A are then placed 
in position against the webs of the rails and temporarily held by 
drifts, while the rivets, heated to a suitable temperature, are 
inserted and nobbled up, thus firmly riveting the fish plates to the 
webs of the rails with a number of rivets B. ‘The rivets, contract- 
ing slightly in cooling, bind the plates firmly to the webs of the 
rails, making a solid and rigid joint, and thus forming a rail prac- 
tically continuous.— May 1s, 1907. 


ROAD MOTOR VEHICLES, 


11,025. May 11th, 1906.—IMPROVEMENTS IN AND RELATING TO 
THE STARTING MECHANISM OF PETROL ENcINEs, GAS ENGINES, 
AND LIKE COMBUSTION ENGINES, Frederick Ryley, 89, Alex- 
ander-road, Acocks Green, Worcestershire. 

This invention relates 1o the starting mechanism of petrol, gas, 
and combustion engines, and is Secctited for the engines of motor- 
driven vehicles, and is so arranged that the éngines can be started 
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hy the driver without leaving his seat. There are four figures. 
Fig. 1 shows in eleyation the starting mechanism for petrol and 
like engines. Ona shaft 1 carried by bearings from the frame of 
the vehicle is fixed a toothed quadrant 2 having an extended arm 





This invention relates to vacuum brake apparatus for railway 


3. On the shaft ] is a lever 4, the other end of which is conneeted 


=== 
by a rod 5 to a hand lever 6 turning on a fixed centre 7, 
engine shaft 8 isa pinion 9, which engages the teeth 10 on th 
quadrant 2, the pinion 9 acting as a free-wheel, On a fixed pot 
11 is a foot lever 2, the one end being formed with a hook 18 +4 
engage and hold the quadrant 2. By preseipg the fcot lever 19 
the quadrant 2 is released and turned by the spring 14 carried 
from the extended arm 3 of the quadrant 2, thus starting th 
engines through the pinion 9, the hand lever 6 being fcr the 
pose of bringing the quadrant 2 into its normal position and hold 
there by the hook 13 of the foot lever 12. The hand lever 6 in 
be used for starting the engines after the foot lever 12 has tees 
depressed and released the quadrant 2, in which case the spring is 
dispensed with or a rack working in guides may be used for turn- 
ing the pinion 9 by means of the hand lever 6 — May 1s/, 1907, 


On the 


CONVEYORS. 


15,582. July 10th, 1906.—-IMPROVEMENTS IN CONVEYORS, Babcock 
and Wilcox, Limited, and Peter Paton, all of Oriel House, 39 
Farringdon-street, London, E.C. Pom 

This invention relates to an apparatus for conveying, transport- 
ing, and delivering materials such as coke, coal, ores, clinker, & 
of the kind comprising a series of trays composed of plain op 
flanged plates attached to a chain or chains and arranged so as to 
form an endless band of trays, which can be so applied that they 
can be automatically tipped or tilted singly or otherwise at any 
fixed point or points on their path, There are three figures, 

Fig. 1 shows a diagrammatic arrangement of a conveyor with 


Fig.l. 


tipping trays in various positions for carrying, discharging, and 
returning again to the loading position. The plates or trays 
A Al A? AS and A‘are formed of mild steel, and are attached to 
axles extending transversely of the chains by means of bearings 
which are attached by bolts or rivets to the trays end are placed as 
shown on axles having distance tubes or ferrules H to retain the 
tray in its proper position with reference to the chains, The chains 
may be carried on wheels. The trays A are shown in position for 
receiving and carrying material, the rear end of each resting on 
its neighbouriog tray, while the material on the trays will tend to 
keep them closely in contact. The ring at one side of each 
tray is formed with an arm E made of iron or other metal and 
arranged to engage with the dumper B in the form of a pivoted 
and curved lever fitted at any desired point. The arm E coming 
in contact with the dumper B tilts each tray A! successively 
forward in the direction of its travel and retains it in an approxi- 
mately vertical position for a sufficient length of time to discharge 
the material. On the extreme side of the dumper the arms are 
guided down a certain grade or incline which allows the trays to 
move quietly back into contact with each other in their normally 
horizontal position. To put the dumper B into action, the handle 
L is lifted upwards to a stop or notch, and fixed in that position, 
when the arms E will come in contact with it, tilt the trays and tip 
the material. To put the dumper out of action, the handle L is 
lowered to a stop until the tray arms E are out of contact with the 
dumper, when the trays will along in contact with each other 
in their normal carrying position, At A? tke trays are shown dis- 
charged and in a position of rest. May 1st, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office @fficial Gazette. 


845,738. Vaccum Pump, Louis R. Alberger, Greenwich, Counn., 
assiynor to Alberger Oundenser Company, New York, N.Y., a 
Corporation of New York.—Filed Aprit 5th, 1902. 

This is a stage pimp. The invention consists in the general 
arrangement and the use of a lantern brass in one stffing-hox, 


[845,73 8.] 





which is kept partially exhausted to prevent the leakage of air 
past the piston-rod into the cylinder. The course of tke air is 
shown by the arrows. There are seven claims. 


845,778. Ba. BEARINGS, August C. Hachtield, Milwaukee, Wis.— 
Kiled August 29th, 1904, 

The invention consists in providing means for permitting a 
slight rocking motion in a Lut teacien’ The seeond claim runs 
thus: In a bearing, the combindtion with the opposing concentric 
walls of a bearing shaft and box, of a plurality of sets of concentric 
sleeves interposed between said walls; and balls arranged between 
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the sleeves of each set in a plurality of sets and in contact with 
bearing surfaces on the respective sleeves ; one of the sleeves of 
each set being arranged in central rocker-bearing contact with one 
of said walls between the planes of the sets of balls, and having its 
end portions out of contact therewith, in the lines of ball-pressure 
and in the planes of the sets of balls; said rocker-bearing sleeves 
being free to tilt longitudinally and said balls being sufficiently 
loose. to permit a slight tilting movement, There are eight long 





claims, 
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\WuHENEVER it might have occurred, the death of 
Sir Benjamin Baker would have left the profession of 
the civil engineer poorer by one whose qualities can ill be 
spared ; but happening at the time when one of the two 
great monuments on which his name is written is about 
to undergo important changes, it is doubly to be deplored. 
He had knowledge unexcelled of the irrigation works of 
Egypt, and of the great Assiian dam in particular, and 
the loss of his counsel will deprive the engineers who 
must now carry on the work which had scarcely received 
his final approval, without the advantage that they would 
have gained, not only from his experience, but from the 
sound common sense that he brought to bear on every 
problem that faced him. Egypt has lost, within less than 
a month, the two men who have done most to build the 
foundation of her present prosperity. Lord Cromer 
retires to a rest which we hope will restore to him health 
to enjoy the remaining years of his life; but Baker she 
has to mourn. In a land where memories are written in 
monuments, his name will not be forgotten. 


Two industrial events of the first importance have 
occurred within the last few weeks. Early in last month 
it became known that the representatives of the Fede- 
rated Employers on the one hand, and three of the prin- 
cipal engineering trades unions on the other, had accepted 
the terms of an agreement ofa very remarkable character, 
an agreement which, if it receives the endorsement of the 
members of the trades unions for which it now waits, 
will, we may say without exaggeration, do more to ensure 
peace in the engineering trades than any document of a 
similar kind that has ever been penned. The full text of 
it will be found in our issue of May 3rd, and anyone who 
will read it carefully will agree that it needs but to be 
loyally observed to remove the bones of contention that 
from time to time have brought employers and employed 
to loggerheads. We trust that the excellent example 
may be followed by other unions, and that similar articles 
breathing the spirit of conciliation rather than anta- 
gonism may bind capital and labour in the single bond 
of mutual welfare. 


Tue sccond industrial event to which we refer was the 
great demonstration of railway men on May 12th in Hyde 
Park. The men—or to speak more precisely, the union 
representing a portion of the men—has a grievance ; it is 
not recognised by the management of the railway com- 
panies. It is not, we believe, charged against the com- 
panies that they will not listen to complaints. The 
companies are, we are certain, as accessible on this point as 
any great institution can be without suffering disorganisa- 
tion. It is necessary that a certain degree of formality 
should be observed, and that it should not be possible for 
a railway servant to insist peremptorily on seeing the 
managing director for every real or imagined grievance. 
Even Mr. Bell himself would draw the line there. But 
the Amalgamated Society of Railway Servants wishes 
to be recognised as a body; it wishes to speak for all the 
railway men it serves, and to make terms with the 
employers on their behalf. That is the principle of 
collective bargain'ng, and to it for the present the com- 
panies refuse their agreement for the simple and sound 
reason that they do not consider the Amalgamated 
Society a properly representative body. It represents 
at present about one-seventh of all the railway servants 
of the United Kingdom, and since it is impossible to 
change one branch without affecting in some way all the 
others, its décisions might be far from acceptable to the 
majority. This is the contention of the companies, and it 
must be accepted as sound. The men at the great 
demonstration also demanded increased wages, but 
clearly without sufficient consideration of what the change 
they asked for would imply. 





THE renewal of the German steel combination until 
April in 1912 is a matter for congratulation from the 
point of view of the iron and steel industry in general, 
because it tends to assist in the maintenance of the 
existing state of prosperity for a further term in the near 
future. Not only so, but the new agreement also assures 
a fresh lease of life to the International Rail Syndicate, 
which is composed of British, German, Belgian, and 
French rail makers. Jt has likewise brought into opera 
tion, on lines similar to those of the German stecl syndi 
cate, a belgian stcel syndicate, which was recently 
formed subject to the re-establishment of the large com 
bination at Dusseldorf; and the question of constituting 
an international joist syndicate analogous to the rail 
syndicate previously mentioned is under consideration. 
On the other hand, there are certain features in conncc- 
tion with the prolongation of the steel syndicate which 
show that the renewal has been a critical matter, and 
may cause apprehension in the future. In the first place, 
although the combination has been extended for five 





years, the right of dissolution at any time has been 
materially strengthened as compared with the old agree- 
ment, and a majority of three-fourths of the votes 
recorded may determine the agreement in the event of 
fresh inland competition arising to the extent of 2 per 
cent. of the aggregate allotments. Thediversion from the 
syndicate “control of a portion of the trade in shapes is a 
second weak point in the organisation, especially having 
regard to the financial interests taken by works in 
merchant firms. In the third place, the displacement of 
allotments from the A group to the B group will leave 
available a smaller tonnage of semi-finished material for 
the home and the export’ markets, provided that the 
production remains the’same, whilst the element of com- 
petition in the future will lie more in the direction of 
highly finished manufactures. These considerations need 
not, however, prevent British producers from being 
satisfied that there is no prospect of the condition of the 
market being interfered with in the immediate future. 


Tut Roads Improvement Association is to be heartily 
congratulated on the organisation of the tar-spreading 
tests which have just been held. They have enabled 
engineers and road surveyors from all parts of this country, 
and even from abroad, to equip themselves with the 
latest information on the prevention of dust, and the 
working of the different apparatuses have been critically 
examined by a committee of experts, by whom a report 
will be issued in due course. * At present nothing can be 
said with regard to the merits or demerits of the appa- 
ratus submitted for trial; but it was rather surprising to 
find a great diversity of opinion amongst the designers as 
to the best method of treatment. The makers of the 
different machines were severally sincere in their belief 
that their machines were the only panacea for the dust 
trouble. Some of the machines sprayed the tar on to the 
road, into the interstices of the road surface, under 
pressure ; whilst others poured the tar thickly on to the 
surface. The quantity of material used actually varied 
from one gallon for every four square yards to the sare 
quantity for 18 square yards. In nearly all cases heated tar 
was used, but in one instance, we believe, cold tar was 
applied. A careful scrutiny alike of the machinery for 
spreading the tar and of the surfaces of the roads after 
treatment left us in rather a perplexed position. Some 
of the machines will bear improvement, but it was the 
road surfaces immediately after treatment which 
impressed us most. There appeared to be no definite 
aim. Some machines had literally soaked the road with 
tar, others had barely covered it, and the distribution 
was not always even, whilst in others it was so effective 
that even the leaves of trees at the sides of the road were 
covered! Still, the trial will do a large amount of good, 
and-now that the matter has been taken seriously in hand 
by engineers, we look with confidence to the invention in 
the near future of efficient machinery and methods for 
the laying of dust. 


Towarps the end of the month the new sewage works 
at Hanley, though not as yet quite completed, were 
publicly opened by the Earl of Harrowby. These works 
may be held up as a model of how things ought to be 
done, though in saying this we must not be taken as 
meaning that exactly the same designs would do equally 
well elsewhere. We have very often emphasised the fact 
that it is not safe to prophesy from one works to another, 
and that each sewage must be treated in the way best 
suited to it. Hanley is getting exceptionally good results 
because the matter of treatment has been dealt with in a 
scientific manner. A series of experiments was carried 
out before the works proper werecommenced. A peculiar 
point about the filter beds is that while these are 5ft. deep, 
the maximum purification is reached at a depth of only 
3ft. There appears to be no reason why any further 
depth should have been provided, saving as a safeguard 
in case the nature of the sewage should alter at any time, 
as is not at all unreasonable to expect. Moreover, there 
might be some difficulty in persuading the Local Govern- 
ment Board that 35ft. formed an adequate depth for a 
filter, at all events at present. What may eventually 
happen it would be hard to predict, for it is only com- 
paratively recently that bacterial or biolytic treatment 
has received official recognition. 


Tue French mercantile marine is in so unsatisfactory 
a position that it needs little more than the strike that is 
now taking place amongst the inscrits to bring about its 
final discomfiture. For more than twenty years past 
the merchant marine has been steadily on the down 
grade, until from being second among the sea-carrying 
nations France has dropped to fifth or sixth, and is now 
behind even Norway. By an elaborate bounty system 
the marine has from time to time undergone spasmodic 
developments, but always in the wrong direction, and the 
new system, which has been in operation about a year, 
is a comproinise that, at all events, kept the mercantile 





marine alive. At the moment it is in a state of suspended 
animation, because the inscrits have decreed that vessels 
are to be kept in the ports until the various claims they 
are bringing forward are satisfied. All the able-bodied 
men around the coast who. follow the calling of sailors 
have their names inscribed in a register, whence the 
term inscrits, and after serving their_time in the navy 
they are liable to be called upon to rejoin their ships 
whenever the defence of the country demands it. .As 
they give more time to the country’s service than the 
landsmen, they are allowed greater privileges, one of them 
being a pension when they have reached a certain age. 
It is mainly on this question of pension that the trouble 
has arisen. A Bill is now before the Chamber of Deputies 
for increasing the pension from 230f. a year to 600f., but 
owing to the state of the Budget the Minister of Finance 
has reduced the proposed pension to 360f. Obviously the 
imscrits hope that their energetic action will force the 
Government into allowing the higher figure. It is 
extremely doubtful whether the Government will be so 
weak as to give into this pressure. The Minister of 
Marine has given instructions that the ships of the Navy 
are to replace the merchant ships that are being laid up, 
and thus cruisers are conveying cargoes of fruit from 
Algiers to Marseilles, and destroyers are employed for 
carrying the mails. The accommodation offzred by 
battleships is obviously not suitable for the transport of 
passengers from Havre to New York, so that while the 
strike lasts the whole of this traflic, and the bulk of the 
freight, will be carried by British and German vessels. 
Our neighbours are asking how much of this freight will 
go back to French ships when the strike is over. 


Tue Institution of Electrical Engineers held its annual 
meeting during the month, and some interesting details 
were brought out in the report of the Council. As regards 
membership, the Institution appears to be in a very 
healthy condition. The numbers have grown from 5973 
in 1906 to 6186 ; in fact, there was only one class in which 
the numbers had fallen, and that was that of the foreign 
members, who were reduced from 127 to 117. Perhaps 
the most welcome announcement to the majority was 
that in connection with the library. There is no doubt 
whatever that hitherto the Institution has not been in 
possession of a library of a character consistent with its 
position a3 a scientific body. A very able and energetic 
sub-committee, consisting of Professor Sylvanus P. 
Thompson, Mr. W. Duddell, and Mr. T. Mather, have now 
been hard at work for a number of months, and in conse- 
quence, doubtless, of a report which they made in October 
last, the Council has determined not only to make a 
special grant of £650 to be expended on the purchase of 
new books, the expenditure to be spread over three years, 
but also to increase the £75 per year set aside for new 
books and binding to £150. It is interesting to note that 
in their report the committee stated that in their opinion 
it was necessary to acquire no less than 1623 books in 
order to make the collection of electro-technical literature 
complete. It is satisfactory to be able to add that of this 
number no fewer than 398 have already been purchased 
out of special grant. 





ELECTRO-CHEMICAL engineering is a young but vigorous 
and rapidly growing branch of the profession, and its 
vigour was well illustrated by the annual meeting of the 
American Electro-Chemical Society, held in May. In 
fact, there was an apparent evidence of too rapid growth, 
since no less than thirty papers had been prepared for 
presentation and discussion. Ten papers per day, with- 
out allowance for the usual excursions and social 
amenities. Needless to say, many of the papers were 
taken as read. The electric furnace and high-tem- 
perature phenomena were dealt with in various aspects 
in different papers, and Mr. E. L. Taylor described his 
furnace, which has revolutionised the carbon-bisulphide 
industry, as well as a modification of this for the reduc- 
tion and distillation of metals. One great effecs of Mr. 
Taylor’s work has been to remove the commercial limita- 
tion due to the rapid consumption and consequent high 
cost of carbon electrodes. He has produced some 
thousand tons of carbon-bisulphide with electrodes cost- 
ing but £35. The party visited the works of the Phila- 
delphia Electric Company to see a Colby electric furnace 
which can cast a 901b. ingot every hour. It works at 
240 volts and a primary current of 540 ampéres, and 
about 16,000 ampéres flow through the molten metal. 
Dr. Edgar Smith's paper on developments in electrelytic 
analysis showed that many determinations formerly 
requiring hours or even days can be made in from ten to 
thirty minutes; this is accomplished by the use of 
mercury cathodes and revolving anodes. The electrolytic 
pickling of stee! and the effect of strain upon the corrosion 
of iron were other important matters of commercial- 
technical interest. The helion lamp came in for a share 
of attention and enthusiasm, and lamp3 were exhibited 
having carbon filaments covered with silicon produced in 
an electric furnace, the silicon under these conditions 
having a higher conductivity than the carbon core. Dr, 
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C. P. Steinmetz gave an experimental lecture on the 
conductivity of gases and vapours. The proceedings 
of the meeting bore strong testimony not only to the 
scientific work and attainments in this line of develop- 
ment, but also to the very important relation of the 
results to manufacturing and industrial enterprises. 


THE annual report of the Conservators of the river 
Thames, issued last month, gives details of the progress 
made with the deepening of the river in 1906. The work 
authorised by the Thames Conservancy Act of 1905 
includes the deepening of the channel between Gravesend 
dnd the Nore to 30ft. at low water of ordinary spring 
tides for a width of not less than 1000ft. The hard 
material in the Lower Hope between Gravesend and the 
Mycking Light is being removed by a bucket dredger. 
The suction dredger for the Gantlet channel, between the 
Chapman Light and the Nore, is now being built at Port 
Glasgow, and will be ready about November next. Pend- 
ing the completion of the new bucket dredger for the 
Lower Hope, the Conservators have arranged for the 
removal of 500,000 cubic yards of material by contract, 
and a considerable part of this has already been dredged. 
The total amount to be dredged in the Lower Hope is 
estimated at 2,000,000 cubic yards, and the soft dredging 
in the Gantlet channel at 6,000,000 cubic yards. In 
addition to the dredging of the Lower Thames, 313,000 
cubic yards have been dredged from the river between 
London Bridge and Gravesend. In the Barking Reach 
dredging has been ineffective owing to the rapid silting of 
the channel by the deposit of solid material from the 
etiluents of the Barking and Crossness sewage outfalls. 
This deposit is stated to be about 337,000 cubic yards 
annually, and is in excess of the quantity dredged in the 
reach. The channel at one time was dredged to 22ft. 
below low water over a portion of its length, but the pre- 
sent depth is only 16ft., and in some patches even less. 
This continual deposit is of serious consequence to the 
river, and the interception of a larger proportion of the 
solids in the etiluent than now obtains would appear to 
be necessary. The Conservators also propose to improve 
the channel of the river between London Bridge and 
Richmond, and are considering the question of the 
development of commercial navigation on the upper or 
non-tidal portion of the Thames. This subject has been 
frequently referred to before the Royal Commission on 
Canals and iniand Navigaiions, andthe statements made 
in evidence have apparently moved the Conservators to 
give attention to the matter. 


On May 8th there sailed from the Mersey a vessel 
larger than any that had hitherto crossed the Atlantic. 
The Adriatic cannot be described as the largest ship afloat, 
for the new Cunarders—the Mauretania and Lusitania— 
although they are not yet completed ready for ser- 
vice, considerably exceed even the Adriatic in dimen- 
sions and tonnage. The construction of the huge White 
Star liner has been somewhat thrown into the shade by 
the building of the two great ships of the rival company. 
Although not comparable with these latter in many 
respects, and, of course, intended for a different class of 
trade, the sailing of the Adriatic is a noteworthy event. 
Just thirty-five years ago the great Belfast shipyard of 
Harland and Woitf built another Adriatic—a ship famous 
in her day, and one of the finest vessels afloat at that 
time. She was 449ft. 6in. in length, 40ft. 9in. beam, and 
her gross tonnage was 3887. The new Adriatic forms a 
striking contrast with her predecessor. Her length is 
725ft. 9in. ; breadth, 75ft. 6in.; depth, 50ft. ; and her gross 
tonnage, 25,000. The displacemeat is over 40,000 tons. 
She will carry 3000 passengers in addition to the crew. 
The Adriatic, although making her maiden voyage from 
Liverpool, will henceforth use Southampton as head- 
quarters, and arrived at that port on her return journey 
on May 80th, leaving again for New York on Wednesday 
last, thus commencing the regular weekly express ser- 
vice of the White Star Company between Southampton 
and New York. It is fourteen years since the American 
Line adopted Southampton as its headquarters on this 
side of the Atlantic, since when the development of the 
port has been continuous and rapid, culminating this year 
in the transfer of the four White Star boats and the 
establishment of a branch yard at Southampton by 
Messrs. Harland and Wolff, work in connection with 
which is already in hand. It is stated that the South- 
ampton Dock Board has decided to carry out the addi- 
tional dredging rendered necessary for the accommodation 
of the new White Star vessels at its own cost, and not to 
depend on aid from the London and South-Western 
Railway Company to effect this, as was at first proposed, 
otherwise than by taking advantage of a loan from the 
company. The estimated cost is £50,000. 


In the somewhat acrimonious discussions over the 
engineering features and possibilities of the Panama 
Canal much has been made of an alleged absence of 
suitable foundation material for the locks. Direful pic- 


‘tures have been drawn by anxious pens descriptive of 
the collapse of canal locks filled with an aggregation of 
“Dreadnoughts ” and “‘ Mauretanias.’’ President Roose- 
velt, with the care and common sense that accompany 
his aggressiveness and vigour, directed that a thorough 
investigation should be made by competent experts. 
Consequently, ia March, a special Commission of three 
engineers of reputation —Messrs. Alfred Noble, Frederic P. 
Stearns, and John R. Freeman—made an investigation as 
to the conditions at the locks and the Gatun Dam. These 
gentlemen have since that time made a report. The 
material in the test pits is an “argillaceous sandstone,” 
to use the designation of the geologist. In hardness it 
may be compared with some of the clay shales, but it is 
massive rather than laminated. A square foot of the 
exposed rock was loaded with 36 tons of steel rails; this 
is several times greater than the pressure under the lock 
walls, but it produced no effect upon the rock. Small 
test cubes developed a crushing strength of from 250]b. 
to 1625lb. per square inch. Borings were also made 
with satisfactory results. Some of the rock disintegrates 
after exposure to the air, but the excavations will be 
filled with concrete before such action can commence. 
The engineers report that the material will afford an 
ample and safe foundation. At the Sosa locks, at the 
Pacific terminus, it is probable that the rock will be so 
firm that no masonry invert or floor will be necessary, 
except at the gates. This appears to dispose of one 
more of the many imaginary obstacles—to say nothing 
of real obstacles—with which the Panama Canal 
authorities have to deal. Labour troubles and a strike 
of the steam navvy operators are the latest difliculties 
to be encountered. 


Tae German electrical industry would appear at 
present to be very busy, since a difficulty is being experi- 
enced in executing orders within the specified times, even 
when the latter have been prolonged. In the foreign 
trade the export to Italy and Spain is very active. In 
France and Austria the German manufacturers are 
suffering from the competition caused by the tariffs in 
these two countries, and the only remedy is to erect 
branch works. South America continually improves as a 
market for the German eiectrical manufacturers, and in 
certain lines they practically have a monopoly. Their 
principal competitors in this market are the North 
Americans. On the whole the foreign trade is prosperous. 
The home trade, however, remains the backbone of the 
industry and extensive engagements are being fulfilled, 
particularly in mining. Since the latter part of 1906 an 
increase in price amounting to 20 per cent. has come into 
force with respect to dynamos. This increase is stated 
to be amply sufficient to cover the higher prices of raw 
materials, particularly of copper. Since the price of 
copper continues to be high, it is not to be expected that 
prices in the electrical industry will fall in the early 
future. Whilst prices are satisfactory competition is keen 
between the larger manufacturers, for in spite of agree- 
ments and arrangements rebates play an important part 
in obtaining business, especially when the undertakings 
are of an extensive nature. The increase of 20 per 
cent is, therefore, often equalised by the rebates. The 
labour question gives rise to no anxiety. The tendency 
among the greater German electrical concerns in recent 
years has been to strengthen their position by adding to 
their reserve funds. This has not met with much favour 
from the more short-sighted shareholders, and frequently 
the directors have been the subject of sharp criticism on 
account of this conservative policy. There can, however, 
be no doubt that in making their position securer the 
German firms are fully justified, and in the event of slack 
times they will be much better equipped than they were 
in 1900. 


A PARAGRAPH went the round of the daily papers a 
week or two ago to the effect that the lighthouse at La 
Coubre, at the mouth of the Gironde, which was stated 
to be one of the finest and most important on the French 
coast, had collapsed owing toits foundations being under- 
mined by the sea. This statement, although containing 
some truth, does not give the whole truth, and is liable 
to misconstruction. The old and disused tower of La 
Coubre, which has fallen, was a fine structure of lime- 
stone about 180ft. in height, built many years ago. In 
the latter part of 1904 the serious and sudden encroach- 
ment of the sea upon the Point de la Coubre, on the 
north side of the entrance to the Gironde, threatened the 
safety of the lighthouse, which was founded on the low 
sandy foreshore. In consequence of this the Service des 
Phares of France determined at once to proceed with the 
construction of a uew and higher tower on a site further 
removed from the erosive action of the sea. The new 
structure, which we fully described in. our issue of 
April 5th last, is of armoured concrete, and was com- 
pleted in October, 1905. It was intended to pull down 
the old tower before the coming summer season, to avoid 
any risk of accident to summer visitors, had the structure 
stood until then, but the recent high tides have still 
further eroded the shore and accomplished the destruc- 





tion of the tower for the lighthouse authorities. No light 
has been exhibited from the tower since the completion 
of the new structure. The safety of the new lighthouse 


is not threatened in any way. 
4 


CorruGatep rail troubles seem to be infectious, and are 
becoming evident on American tramways. At Boston, 
where trouble of this kind had been experienced, a piece 
of double line on a curve of 1300ft. radius for a length of 
800{t., was rebuilt some little while ago with a special 
view to eliminating this trouble. Very heavy grooved 
girder rails were used, secured to wooden sleepers by 
screw spikes, with a bed of concrete beneath and over the 
sleepers. The outside rail was elevated, and the inside 
rail made with a heavy guard to the groove, so that the 
wheels would be guided by this guard, and would not 
touch the inside of the head of the outer rail. The con- 
crete was allowed to set for ten days before cars were 
operated. After five months of heavy traflic, however, 
evidences of corrugation were very apparent. The 
engineer-in-chief has come to the conclusion that the 
difficulty is in the bogies and axles. He suggests as a 
remedy that the wheels be made to turn independently, 
or that the axles be made to take a radial position on 
curves, but admits that the mechanical difliculties involved 
might be more serious than the corrugation of the rails. 
He does not consider that the chattering of the rolls at 
the mills in the process of rolling the rails can be the 
cause of corrugation, as the lengths of the corrugations 
appear to vary with the speed of the cars. At any rate, 
he is convinced that the trouble cannot be overcome by 
any system of permanent-way construction, and that the 
problem is distinctly “up to” to the mechanical depart- 
ment, 


ir has been stated that the presence of Mr. Fielding, 
the Canadian Minister of Commerce and Agriculture, in 
Europe might lead to a modification in the tariff relations 
of Germany and Canada. This is a matter of very great 
importance to the German iron and steel manufacturers. 
The tariff differences between the two countries have 
existed since 1897, when Canada gave the Mother Country 
a preference of 33} per cent. In spite of this, however, 
the German export of ironware to Canada increased from 
£45,000 in 1897 to about half a million in 1903. In that 
year an extra duty of 334 per cent. was laid on German 
products, so that German manufacturers had to face a 
tariff double that of English manufacturers. The result 
has been that Canada was entirely lost to Germany as a 
customer for ironand steel. The connections which two 
large Rhenish- Westphalian firmshad acquired in Canada 
sank to an insignificant quantity. The German Steel Com- 
bination, which came into existence in 1904, has made 
every endeavour to revive the trade, but has been unable 
to acquire any orders of appreciable value. Whilst Ger- 
many exported 30,000 tons of steel rails to Canada in 
1903, only 90 tons were exported to the same country in 
1904. Since then no figures have appeared in the tables 
of statistics as representing export of rails from Germany 
to the Dominion. During this time the development of 
the Canadian railways has enormously increased, and it 
is known that orders previously placed in Germany now 
go directly to the steel manufacturers of the United States 
The present tariff forms an absolute bar to the German 
trade, and it can therefore be realised that any negotia- 
tions between the two countries with a view to improving 
the tariff relations will be followed with extreme interest 
by the German steel manufacturers. 


Since Whitsuntide a great lock-out in the Berlin 
building trade has taken place. In view of increased cost 
of living, and the healthy situation of the building trade, 
the workmen considered the time opportune to demand 
concessions from the masters. The bricklayers and 
skilled labourers demanded an eight hours’ day at a 
wage equivalent to 10d. per hodr. This the masters 
were unable to agree to, for in view of the inactivity 
during the winter season, and the amount of work in hand, 
a nine hours’ day was considered a necessity, but they 
were willing to make a gradual increase in wages to 10d. 
per hour. ‘These terms were rejected by the workmen, 
so that the masters’ association decided to cease work, 
and it was calculated that about 55,000 men would be 
thus locked out. The unions were prepared for this, and 
a large majority of the unmarried men were provided 
with funds, to travel to the Rhineland, Westphalia, and 
other parts of Germany, where plenty of work is to be 
found. The masters’ position has, however, been con- 
siderably weakened by the action of the smaller builders, 
who were unable to face the losses associated with a 
lock-out, and other contractors who must complete their 
work in a fixed time, or forfeit considerable sums by the 
terms of their contracts. The number of men actually 
idle is, therefore, about 30,000, which is about half the 
number the masters expected. The workmen have now 
proposed working eight and a-half hours per day at a 
wage of 93d. per hour. Further than this they do not 





seem inclined to go. Should the masters refuse to accept 
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these terms the men still working will strike, so that with 
lock-out on the one side and strike on the other the building 
trade in Berlin will be idle until some sort of compromise 
is effected. 


Tuer construction of the new seaport of Bruges is now 
practically completed, the works having been in hand for 
nearly ten years. The opening ceremonies are to be held 
this month. The outer harbour is formed by the con- 
struction of a curved breakwater 7337ft. in length, 
enclosing an area of about 272 acres. The depth of 
water is 8m., and the breakwater is constructed of 
monolithic concrete caissons surmounted by concrete 
blocks. Extensive wharves and jetties have been built 
in the outer port. A series of locks and basins connects 
the outer harbour with the Bruges Ship Canal, which has 
a depth of 264ft., and a bottom width of 73ft. The 
canal, 8} miles long, connects the town and harbour of 
Bruges with the sea. The cost of the work has been 
upwards of £2,000,000. Bruges has excellent railway 
connections, and the completion of the works provides a 
second port in Belgium capable of accommodating large 
vessels, Antwerp being the only other harbour affording 
such facilities. 


Masor Druirt's report on the Felling accident was 
referred to at some length in our impression for the 24th 
of May. A train was derailed at a place called Felling, 
on the North-Eastern Railway, on the 26th of March. 
The circumstances were peculiar. The line is Jaid in a 
cutting. It appears that a defect was noticed in the 
rails, which defect was called a kink; warning was not 
given in time, and a fast train from Leeds to Newcastle 
ran off the road. Two passengers were killed and many 
injured. Major Druitt holds that the rails expanded under 
the action of the sun's rays, and caused distortion. The 
verdict is unsatisfactory in several respects, and a corre- 
spondent expressed the belief last week that the rail was 
broken by a train which preceded the Leeds express by 
about thirteen minutes. Precisely what did happen no 
one seems to know; at all events, no definite evidence 
was produced at the Board of Trade inquiry. It may be 
taken for granted that Major Druitt pronounced the best 
verdict he could, but it seems a pity that the investiga- 
tion was so incomplete. The number of rails broken was 
remarkable, and it would have been more satisfactory if 
some tests had been made to ascertain whether there 
was or was not special brittleness. The expansion of 
rails appears to be an extremely erratic factor, about 
which practically nothing is known. The Feiling accident 
should have been made the subject of most particular 
inquiry, just because the circumstances of it were quite 
unusual. 


A SeLrct Committee of the House of Commons has 
passed the preamble of the Collooney, Ballina, and 
Belmullet Railway and Piers Bill, which has been pro- 
moted as a small instalment of a larger scheme, to cost 
about five millions sterling, for the establishment of a new 
fast Transatlantic service between Blacksod Bay, on the 
west coast of Ireland, and Halifax. The promoters 
propose to run a service of fast turbine vessels making 
the sea journey in three and a half days. The Bill was 
opposed by the Midland Great Western of Ireland 
Railway, whose witnesses stated that the proposed line 
was unnecessary for the district it would traverse. If, 
however, it would form part of a great Transatlantic 
service the company would support it heartily. It is 
admitted that the railway is unlikely to be built unless 
the steamship service can be established, and there does 
not seem to be much probability of this being done 
without some subsidy from the Imperial or Canadian 
Governments, or both. 


Tur Royal Commissions on Coast Erosion and Canals 
and Waterways respectively have been seeking some 
change from their labours in taking formal evidence in 
London by visiting the actual localities where the subjects 
of their references can be studied from personal observa- 
tion. The members of the Coast Erosion Commission 
have, during May, inspected various parts of the English 
coastiine in two Committees. As a result of these in- 
spections local evidence will be called for later from those 
districts which the Commissioners consider require 
further investigation. The Canal Commissioners have 
been making a tour in France, Belgium and Germany, 
investigating some of the most important of continental 
waterways. They started on May 10th, and they have 
visited Rouen, the Seine below and above Paris, the St. 
Quentin Canal, and the works in the neighbourhood of 
Lille. In Belgium they have investigated Antwerp, 
Brussels, and various canals; while in Germany they 
have seen the Rhine, the canalised Main, &c. At 
a subsequent date they will take detailed evidence 
concerning Scotch waterways and make inspections of the 
canals in that country. It is unlikely that either of the 
Commissions will issue final reports this year. 


THE DRIVING OF WOOD-WOBKING MACHINES 


BY ELECTRICITY. 





(2) Simplicity im drwwing. — The high speed of 
the machines accords with the high speed at which 
motors usually run; and, therefore, there is, as a rule, 


In view of the fact that machines for working wood | very little difficulty in connecting the motive power to 


is somewhat surprising that this form of motive 
not more generally applied to sawing and planing mills 














Fig. 1-SMALL BAND SAW 


are peculiarly well adapted to be driven by electricity, it | the machine, as is sometimes the case when the speed 
wer is 


from the motor to the machine has to be greatly 
reduced. In many instances, when driving wood-working 
machinery, the motor can be coupled direct to the 


| machine itself. 


(8) The saving effected, not only in the initial cost of 
shafting and belting, but a constant saving in renewals 
and repairs of these items, and a permanent economy 
in power, wear and tear, and lubrication wherever shaft- 
ing can be dispensed with. 

(4) A great economy of space.—This is of the utmost 


| advantage in sawing and planing mills where a quantity 


of large and lengthy material requires to be handled and 


| shifted about incessantly, and with great rapidity. More- 


over, when driving by electricity, the saving in space is 
so considerable that a building of far smaller dimensions 


| will accommodate the machinery than would be the case 


when driving from line shafting by belts. 
(5) The absence of heavy driving belts, which form 


| an obstruction, decrease the light, and are a source of 


| danger. 


(6) Facilities in arranging the machines.—In cases 


| where machines are driven by separate motors they can, 


without difficulty, be placed in the most convenient posi- 


| tions for delivering the material dealt with to any required 


| spot in the mill ready for the next operation. 


This effects 


| a saving in unskilled labour, which forms an appreciable 


item of expensein every saw mill. Any practical engineer 


| or saw mill owner will recall instances of the difficulty 


he has experienced when planning out the arrangement 


| and drive in cases where the machines were actuated by 


belts from shafting. 
(7) Facilities for extension.—In many instances, when 


| it is a case of adding new machines toa factory where the 


inthis country. Though it cannot, of course, be asserted | 


that the application of electricity to machines of this 
class is always to be recommended, the advantages of 
electric driving are numerous and great, and the subject, 
therefore, is well worth the careful consideration of those 
intending either to build a new saw mill or to extend or 
improve an existing plant. 

The advantages are briefly as follows :— 

(1) Economy of power.—On account of the high speed 


power is transmitted by shafting, the proprietor will find 
he has not sufficient margin of power available for driving 
any extra machinery. The addition of even a plain saw 
bench may easily necessitate as much as 30 extra horse- 
power. In such cases the owner has to face the purchas- 
ing of another engine, and possibly a boiler also, which 


| would not be the case if electricity were available. 


(8) The great advantage obtained by being at once able 


| to check the power taken by any individual machine,— 
























































J 






































-------------------------- = 



































oe ee 
































reece ee 

















economy is effected. 
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Fig. 2—VERTICAL LOG FRAME 


at which wood-working machines run, they absorb a When driving by engines, as long as everything is work- 
large amount of power; and as this is usually very inter- ing smoothly, those interested do not, as a rule, go to the 
mittent, when driving by electric motors, which only use | trouble of fixing an indicator and working out diagrams 


the actual power required at any moment, a considerable | to arrive at the power taken; and thus, if at any time 
'a machine is absorbing an undue amount of power, the 
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matter is very likely to be overlooked. With electric 
driving this is not the case; an over-loaded motor will 
soon draw attention to the fact ; moreover, there is always 
the ammeter to refer to, showing at once the power taken 
at any moment. 

It is astonishing how vague is the knowledge of many 


and conditions that, when dealing with the subject | The advantage of such an arrangement is obvious, as 
generally, it cannot definitely be stated whether an} when the motors are of equal power one set of spares— 
electric plant for driving the machinery will or will not | which is, of course, essential in case of break-down— 
at the outset cost less than an equipment to drive by | will serve for any of the motors employed; or even a 
steam or gas power; but, broadly speaking, if the electric | complete motor in such cases can be kept in stock, 
plant is judiciously selected, and the driving arrange- | effectually preventing stoppage when a break-down to a 


users, and even makers, of wood-working machinery as | ments properly planned, the initial outlay in equipment | motor occurs. 


to the power taken by their machines when working | for driving by electricity will not be more, and in many 
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Fig. 3—-SINCLE-SPINDLE VERTICAL MOULDING MACHINE 


under different conditions, and not infrequently, when a 
new mill is started, the motive power provided is 
inadequate in consequence; or, what is nearly as bad, 
a quite unnecessarily large margin of power is allowed 
for in order to be on the “ safe side.” 

The introduction of electric driving has, however, gone 
far towards providing definite and reliable information on 
this subject, and the up-to-date manufacturer of wood- 
working machinery drives his testing department by 
electricity, and carefully records the power taken when 
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Fig. 4-WOOD LATHE 








€ 
working the various machines under test, running at 


different speeds and loads, and is therefore in a position | 


to furnish his customer with accurate information as to 
the power required. 

It is impossible, within the limits of this article, to go 
into the question of initial cost of dynamos and motors as 
compared with that of other appliances for generating 


| to be 


must maintain a constant speed. 


cases will be less, than if either steam or gas engines and 
line shafting are employed. 

When it is a question of electric driving one of the 
most important points to consider is the type of motor 
used ; and it may be said at once that the unpro- 
tected motor is altogether unsuitable. The dust and 
other refuse produced by wood working machines is 
considerable, and will cause endless trouble unless the 
motor is protected. It is, therefore, essential to employ 
either semi-enclosed or totally enclosed motors. Of 


course the totally enclosed is the ideal type for the pur- | 


pose ; but the initial cost—especially in the larger sizes-— 
is high, and in many instances semi-enclosed motors will 
admirably fulfil all requirements. 

If it is a question of a sawing machine, and the motor 
which drives it is placed in such a position that the saw- 
dust will settle on the motor in any volume, a totally 
enclosed motor should be employed; but in the case of 
planing machines, where chips—not sawdust—are pro- 
duced, and where the motor is often coupled to a counter- 
shaft some little distance from the machine, a totally 
enclosed motor is quite unnecessary, and a needless 
expense. 

The power required by wood-working machinery is, as 
before mentioned, high. At the same time the machines 
Thus, shunt wound 

















| In cases where some of the machines require a very 
| large amount of power to drive them, a separate motor 
to each is recommended. The chief objection to this 
method is initial cost; this is also a serious obstacle when 
| a large number of small machines are in use. Under 
these circumstances the best plan, if conditions admit, 
is to drive the larger machines by separate motors, and 
to group the smaller machines. When it is a question 
of driving small tools, such as saw sharpeners, cutter 
| grinders, small lathes, and the like, it is well to group 
| these, and drive them from a light shaft by a single motor; 
| this is especially recommended when several of the 
| machines only require to be run during a portion of the 
working hours, as by this arrangement the necessity of 
employing a number of small motors is obviated; and, 
moreover, by so doing it is often possible to use a motor 




















Fig. 6—CHAIN-DRIVEN SAW 


of the same power as is required for driving the larger 
machines in the mill, and uniformity in the powers of 
the motors employed is maintained. 

Another question to be considered is that of voltage ; 
and whether a direct or continuous, as opposed to an 
alternating, current is preferable. This question is best 
decided by the current obtainable from the local supply 
company, as, even in cases where the user generates his 
own current, it is wise to adopt the same voltage as that 
of the supply company, which is then available in case 
of a breakdown to the generating plant. 

For plants of moderate size the most favoured current 
is 200 to 220 volts continuous, as this voltage, while not 
too high for lighting purposes, is very convenient for 
driving motors where ordinary wood-working machines 
are in use. The employment of alternating currents, 
however, has during the Jast year or so become much 
more common, even by firms generating their own supply. 
Motors using an alternating current have no commuta- 
tor, are simple in design, and require but little attention ; 
they are, therefore, very suitable where a large amount 
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Fig. 5 


| motors are the most suitable, as they will run at practi- 
| cally the same speed under very varying loads. 


Another point to be considered is whether it is best to 
arrange the machines in groups, and drive each group 


| from a line shaft driven by a motor, or to attach a 
| separate motor to each mazhine. 


latter method is by far the best and most convenient ; 
but this question can only be decided by circumstances. 
Speaking generally, it is a great convenience to drive 
each machine by a separate motor; as by this arrange- 


| ment the position of any machine can, if required, be 
| altered when re-arrangement of machinery—owing to 
| additions, or from any other cause—is necessary, without 
| considering the question of driving. When it is a matter 


of erecting a new saw mill, or of adapting an existing 
mill to drive by electricity, it is best to confine the selec- 


| tion as far as possible to motors of the same horse-power. 


This can often be done by grouping the machines in such 
a@ manner that the power required by each group will 
correspond. It is even possible in this manner so to 
arrange the machines that the entire plant can be 
equipped with motors of the same horse-power ; but this 


| is only practicable in cases where the machines are com- 


power. This depends on so many different circumstances | paratively small, such as in joiners’ shops and the like. 


Theoretically, the | 


| generating plant should be dispensed with. 


| 


| use. 
| appended :— 
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CIRCULAR RACK SAW BENCH--PLAN VIEW 


of dust is prevalent, and, as now made, compare very 
favourably in most cases with motors of the direct- 
current type. . 
The practice, which is very common, of purchasing 
the electric current from a local supply company—which 
generally makes a substantial reduction when the current 
is required for power, as opposed to lighting, purposes 
—offers many advantages. A great saving is effected in 
the first cost of engines and dynamos, not to mention 
the saving in space, buildings, and attendance required 
by a generating plant, which may require to be 
augmented when additional machinery is installed. 
Certainly in the case of small firms employing only a 
limited number of machines, if the current can be pur- 
chased from an outside source on reasonable terms, a 


Having dealt with this subject generally, it will now, 
perhaps, be well to discuss various methods of driving 
certain types of wood-working machines in everyday 
For this purpose the following diagrams are 


Figs. 1 and 2 represent a small band saw and a 
vertical log frame, each connected to its motor by 
gearing. This method of driving is advisable when 
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machines run at a comparatively slow rate of speed. 
The object of introducing gearing is to utilise a high- 
speed motor, as being less costly than one running at a 
speed corresponding with that of the machine and 
coupled direct. In such cases, as the velocity of the 
teeth of the gearing is high, raw-hide pinions should be 
used on the motor spindle gearing with spur wheels on 
the spindle of the machine. The teeth of these wheels 
should be cut to ensure smooth running. Though some 














Fig. 7—DIRECT DRIVEN SAW 





mikers claim that 1aw-hide is equal in strength to cast | 
iron gearing, it is safer when using pinions of this | 
material to increase the width by about 50 per cent. | 
beyond that of cast iron, and, in order to ensure smoothness | 
of running, it is advisable to use as fine a pitch cf tooth | 
as possible, consistent with strength, to transmit the | 
power required. 

In the case of heavy machines, such as log fraines—Fig. 2 | 
—where the power required is considerable and the working | 


| speed motor, with belt direct to the headstock—see 
| Fig. 4—forms a very convenient method of driving; by 
| this means the overhead countershaft, with cone for 


| method of driving is that, when the motor is running 


variable speed motor, to see that it will give out adequate 


| importance. 


| of this type lend themselves particuiarly well to coupling 
| the motor direct, as shown, as the saw s 


both movements, and the necessity of open and crossed 
belts for the forward and return motion is obviated. 
Figs, 3 and 4, representing a single spindle vertical 
| moulding machine and a plain wood lathe respectively, 
| are examples of machines driven direct from motors by 
| belts. In Fig. 3 the vertical cutter spindle is driven by a 
| quarter-twist belt; and, as in machines of this type it is 
| often necessary to reverse the direction of rotation of the 
cutters, a reversible motor can in this instance also be 
| employed to great advantage. 
| As lathes for wood, unlike lathes for turning metal, 
require to be run at a high speed, the use of a variable 





| 


varying the speed, can be entirely dispensed with, and 
the consequent waste of time in shifting the belt from one 
speed to another is saved. The only drawback to this 


below its maximum speed its power is proportionally 
reduced, and it is therefore necessary, when providing a 


power when running at its slowest speed. As, however, 
wood lathes require comparatively little power to drive 
them, in this instance the question is not cf great 


Fig. 5 shows, in plan view, the outline of alarge circular- 
rack saw bench, with automatic travelling table. Machines 


indle runs at a 
high speed, enabling a motor of suitable speed to be 
coupled to it direct without undue expense, and as the 
automatic motion of the log carriage is usually driven 
from the saw spindle, one motor only is required for 
driving all the motions of the machine. 

Plain saw benches with hand feed can also well be 
driven coupled direct to the motor in the same manner ; 
but this method is open to the objection that the motor 
is in the way when the machine is required to cross-cut 
long material. Fig. 6 shows how -this difficulty can be 
overcome by driving from the motor by a high-speed 


























In order to keep the table clear for cross-cutting, it is 
necessary to employ the old type bi-pelar moter, the 
armature being mounted on the saw spindle and the field 
magnets being fixed inside the framing of the machine. 
For electric reasons, which it is unnecessary to go into 
here, this type of motor is most suitable for light loads at 
high speeds, and this class of drive, therefore, should be 
limited to small machines. 

Fig. 8, which represents a horizontal log band saw, is 
an example of a machine which lends itself admirably to 
a self-contained motor drive. As will be seen, the saw 
pulley axle serves also for the armature shaft, and the 
ficld magnet system is fixed to the saw carriage; which 
rises and falls for different positions of the cut. This is 
a striking example of the saving in space and power 
effected by electric driving, as when these machines are 
driven by belt, it is necessary to employ a countershaft 
fixed about 16ft. from the machine, cr to introduce a 
complicated arrangement of guide pulleys, to keep the 
belt at a uniform tension as the carriage rises and falls, 
which latter arrangement absorbs considerable power. 

When driving four-cutter planing and moulding 
machines, the usual and best method is to couple the 
motor direct to the main countershaft of the machine ; 
this can be done without difficulty, as the countershafts 
of these machines generally run at about 1000 revolutions 
aminute, a very suitable speed for motors. 

In addition to the drives illustrated and described 
above, two other methods of connecting motors to wood- 
working machines may be mentioned, viz., by planetary 
and worm gearing. As, however, these are only employed 
when a considerable reduction in speed is necessary, their 
employment for wood-working machines is not by any 
means general. 

Having considered the question of electric driving from 
various points of view, another most important question tu 
discuss is the power required by machines of different types. 
When motors are employed, especially when connected 
direct, exactittide upon this point is essential. Hitherto, 
as before mentioned, the question of definite knowledge 
as to power has nct received the consideration it un- 
doubtedly requires, a consideration which, now that 
electric driving is becoming more general, is a matter‘of 
vital importance. 

With a view to furnishing some reliable information on 
this point, the following tables of powers are appended. 
These tables have been compiled from tests carefully 
taken, as opportunity occurred, of machines by first-class 
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Fig. 8—HORIZONTAL 


parts heavy, it is advisable to strengthen the gearing by 
metal shrouds, and when driving heavy machines of this 
description the motor should be provided with additional 
starting coils to overcome the inertia of the heavy work- 
ing parts when starting up. It will be noticed that on 
the same diagram a second motor is shown for actuating 
the log carriage, which has a forward and return motion 
working at a quick speed. This clearly illustrates the 
advantage and convenience of electric driving, as, if a 
revarsible motor is employed for the purpose, it will work 





makers working under maximum loads; and though a 
slight variation in the powers may perhaps be found in 
machines of different design and manufacture, the figures 
given may be taken as, in the main, correctly represent- 
ing the powers taken by machines manufactured by any 
first-class firm. 


TABLE OF POWERS. 























Vertical log frames. Hori- —- 
zontal | sawawith Circular saws 
Size of Cutting sa yee with travel 
logs. logs Breaking down frame, 1} ling ‘ing tables. 
into lin.| , frames. saw only} ble 
boards | table. 
in. io. | ELP. Saws. HP  H.P. H P. H.P. 
18 18 30 _ 6 3 lsaw; 35 
24 x 24 35 - _ 8 35 ‘ 40 
30 x 30 40 8 only 22 12 40 - Ad 
33 x 36 45 oa 25 15 45 . 60 
12 42 50 ‘ 30 18 48 |2saw:| 70 
48 x 48 60 : 35 22 52 ; 80 
60 x 60 - 10 60 -- — 
72 72 — — 70 ~ 
Plain Cireulay Sars. 
Dia. of ry Ripping. taht Cross 
ee Hand Power esate 
feed. feed. 
in. H.P. H.P HP 
12 2 - 1} 
18 5 — 3 
2t 74 10 a 
30 12 15 8 
36 16 20 10 
12 20 25 12 
48 24 30 | 15 





Norr.—With very high rates cf feed the power required would 
be about 50 per cent. more than those given. 











Swain Sc. | 


LOG BAND SAW | 
| 


silent chain. The chain wheel on the saw spindle being | 


of small diameter, no parts connected with the drive pro- 
ject above the table top, leaving it clear for cross-cutting 
any desired length. If the motor is attached to the saw 
bench itself, the machine can, if desired, be made portable 
by mounting it on wheels, enabling it to be readily 
transported to any spot in the mill or timber yard. 

A neater example of a self-contained motor drive is 
illustrated by Fig. 7, but this method is only suitable 
for small saw benches requiring inconsiderable power. 


Deal and Flitch Saw Frames. 


Double. Single. 
Size of deals. 


- With 12 saws. 


With 6 saws. 
=, end H.P, H.P. 
14 x 43 2 13 
18 x 6 25 15 
20 x 6 30 18 


The diagrams and the tables given above and below will 
convey a good idea of the best methods of driving, and the 
power required by machines of different bp the main 
object to be kept in view being to eliminate all unnecessary 
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power-consuming mechanism between machine and motor, 
and to render the drive as simple as possible. 


Vertical Spindle Moulding Machines. 


Single spindle. Double spindles, 


Heavy. 
H.P. 
6 


Heavy. L‘ght. 


Light. 
H.P. 
3 


"ya H.P. 
5 4 


Small Vertical Band Sais. 





Width of 
saw. 


Diameter of 
saw pulleys. 
in: 


30 


Hand feed. Power feed. 


HP. 


in, 
1h 


”» 


2} 
= 








3 


Band Re-sis. 


Width of 


saws, 


Diameter of 


pulley. Horse-power. 





Planing Machines jor Wood, 


Revolving Revolving 
cutters only. cutters on all 4 
Thick-| ——— -| sidesand with 
fixed knives, 
Up to | Up to 
100ft. | 150ft. 
p.m. 


Power feed, 
planing on one 
Max- | Hand 


face only. 
width) feed, 


== |ness of| Work- 

of\ |1 face! Revol-| Fixed | wood. ing on 
wood. only. | ving | plane L facei4 sides 

cutters.| iron. and 2 

j sides. 


H.P. HP. 


H.P in. LP. Hl 
10 3 


H.P 


12 
15 
29 





Boring and Mortising Machines. 





Boring with auger. | Slot mortis- 
| ing with Mortis- 
t \reciprocating ing with 
revolving chisel. 
1. 





Diameter or| 
width of | 
auger or 
chisel, 


Two Four 
drills, spindles, 
one at one at 
work.) work. 


Eigh 
spindles 
at once. 





in. 
Up to} 


” 


Tenoning Machines, 


Width of tenon, _ Single tenon. 


H.P. 
4 


Double tenon. 


in. 


H.P. 
44 5 


, 
6 5 63 
8 


74 6 


A word or two in explanation of a few apparent 
anomalies in the tables are, perhaps, desirable. With 
regard to the table of powers :—In the case of the vertical 
log frames, any desired number of saws are used within 
certain limits—usually one saw to each inch. Thus a 
30in. frame would carry thirty saws as a maximum. 
Take the case of the vertical log frame. When 
cutting an 18in. diameter log into lin. thick boards six- 
teen saws would be used. But in the case of log band 
saws only one saw is used, the rate of advance being very 
much quicker than in the case of vertical frames. Thus 
the band saw, using only one saw, takes as much power 
to drive as a log frame taking several saws. With regard 
to the circular saws, these take a much greater power in 
proportion than vertical or band saws—first, because they 
cut very quickly; secondly, because they are much 
thicker; thirdly, because there is considerable friction in 
the cut. When a circular saw is cutting to its full depth 
nearly half of its surface is buried in the cut, whereas in 
frame and band saws, which are comparatively narrow, 
the side friction is very much less. As a matter of fact, 
in taking different types of log-sawing machines, it has 
been found that the power taken by each is nearly in 
proportion to the amount of sawdust produced in a given 
time. It now only remains to touch upon the question of 
“ rating.” 

Although it is desirable that the capacity of the motor 
should exceed, rather than fall short of, the power which 
the machine demands, the average, as well as the maxi- 


where the maximum power is intermittent, say, for a few 
minutes at a time with periods of very light load inter- 
vening, a smaller motor may be used than would be 
required if the maximum load were constant; and it will 
be well, before deciding what size and rating of motor to 
adopt, for the purchaser, if he has not a thoroughly 
competent electrician available, to describe fully to the 
motor maker the functions of the machine he intends to 
drive and the conditions under which it will work, and 
take his advice on this subject. 

In conclusion, as mentioned at the commencement of 
this article, it is not asserted that electric driving can be 
advantageously employed under all circumstances; but 
before deciding on any particular form of motive power, 
the advantages, or the reverse, of electricity should be 
carefully investigated; and it is safe to assert that, if the 
question be fully considered, electricity will, in the 
majority of cases, be adopted in preference to any other 
form of motive power. 








THE DUBLIN MAIN DRAINAGE CASE. 


A case of considerable importance to engineers and con- 
tractors was the subject of a judgment given in the House of 
Lords on May 30th. This was an appeal by Messrs. S. 
Pearson and Son, Limited, against the decision of the Court 
of Appeal in Ireland in their action against the Dublin Cor- 
poration. The decision of the Court of Appeal was reversed, 
and the case sent for a new trial. 

It will be remembered that in October, 1899, Messrs. 
Pearson contracted with the Corporation of Dublin to con- 
struct a sewer outfall and outfall works at a cost of £94,000. 
On the completion of the works the contractor claimed a sum 
of £36,374 from the Corporation in respect of extra expense, 
mainly due to the pumping necessary to keep the site of the 
works dry during construction. It is alleged that the extra 
pumping was rendered necessary by reason of the non-exist- 
ence of the lower part of a river wall shown on the plans as 
extending to a level of 9ft. below Ordnance Datum. The 
works were designed by Mr. G. Chatterton, the consulting 
engineer to the Corporation, and Mr. Spencer Hearty, the 
city engineer. The works are separated from the river Liffey 
by the North Harbour Wall, which is shown on the plans as 
extending to a level of — 9:00-0.D., and certain portions of 
the new works were designed to be founded at the same 
level, including the boundary wall of the precipitation tanks, 
which was specified to be built in concrete as a thin lining or 
facing to the existing harbour wall. Asa matter of fact, the 
old wall was founded at a level of — 0-2 O.D. andon a porous 
bottom, which allowed the river water to flow more or less 
freely into the excavations for the new work. Messrs. Pearson 
claimed in respect of extra work done.and cost involved and the 
Corporation refused to admit the claim. The case first came 
before Mr. Justice Gibson in the King’s Bench Division 
(Ireland) in June, 1905, when the plaintiffs alleged that the 
Corporation fraudulently misrepresented the structure and 
position of the harbour wall, thereby inducing them to enter 
on the contract at a low figure. The defendants pleaded 
first, the absence of a certificate from the engineer; secondly, 
that they were not liable owing to a clause in the specifica- 
tion describing the information as to the foundation of 
existing walls and the nature of the ground given in the con- 
tract plans as the best in the possession of the Corporation, 
but disclaiming any responsibility on the part of the Corpora- 
tion for its accuracy; thirdly, they relied on the Public 
Authorities Protection Act, 1893; and lastly, denied that any 
representations made by them were false or made recklessly. 

The hearing having been adjourned, the case subsequently 
came on before the Lord Chief Baron and a jury in October, 
1905. The evidence showed that the lower part of the 
harbour wall or most of it below ground level was shown by 
dotted lines in the drawings. The Lord Chief Baron 
ultimately directed the jury to find for the defendants, and 
from this decision the plaintiffs appealed. In February, 1906, 
the case came before a Divisional Court consisting of Lord 
Chief Justice O’Brien, and Gibson, Boyd, and Wright, J.J. 
The appeal was allowed, Lord O’Brien dissenting. Mr. 
Justice Wright, in giving judgment, said thatat the first trial 
the Lord Chief Baron held that there was no evidence to go 
to the jury on the question of fraud, and the Court had now to 
decide whether, in sodeciding, he was right or wrong in directing 
the jury. He—Mr. Justice Wright —considered that, having 
regard to the engineering evidence given at the trial for the 
plaintiffs, it could not seriously be suggested that there was no 
evidence to go to the jury of misrepresentation on the plans. 
Evidence was given that no borings were made to test the 
depth to which the wall went, and that the plans were delibe- 
rately designed to induce the contractors to tender at a low 
figure. He held that there was evidence that the misrepre- 
sentation was recklessly made without any bond fide belief in 
the existence of the wall. In his opinion, the provision in 
the specification only safeguarded inaccuracy in the measure- 
ments, and it was for the jury to say whether the plans pre- 
pared by the engineers were not intended to throw the 
contractors off their guard. He did not think that there was 
any real force in the view suggested by the defendants that 
they were not responsible for the acts of their engineer, and 
in his view the Public Authorities Act did not apply. 

From this decision the Corporation appealed, and the case 
came before the Court of Appeal in Ireland in June, 1906, 
and was heard by the Lord Chancellor of Ireland and Lords 
Justices Fitzgibbon and Holmes, when the judgment of the 
Divisional Court was reversed, and that of the Judge below 
restored. 

Messrs. Pearson again appealed, and the case came before 
the House of Lords, culminating in the unanimous judgment 
given by the Lord Chancellor, Lords Halsbury, Macnaghten, 
Ashbourne, James, Atkinson, and Collins, on the 30th May, 
as stated above. The Lord Chancellor, in delivering judg- 
ment, said that the plaintiffs’ case was that they were induced 
to enter into a contract for the construction of certain sewage 
works by statements made by and on behalf of the defendants 
as to the existence to a depth of 9ft. below Ordnance Datum 
of an old wall. Undoubtedly evidence was adduced at the 
trial from which the jury might, if they thought right, 
e.nclude that the plaintiffs were so induced by statements 
made on behalf of the defendants, Also there was evidence 
for the jury that those statements were made either with a 
knowledge of their falsity, or which is the same thing, with a 
reckless indifference whether they were true or false, on the 
part of the engineers employed by the defendants to make 
the plans, which were submitted to plaintiffs as a basis of 





num load, must be taken into consideration. In cases 


their tender, and had the ease rested there he gathered that 


the Lord Chief Baron would have left the case to the 
and that the learned judges who subsequently had this 
litigation before them would have approved this course. Byt 
another feature of the case was considered fatal to the 
plaintifis’ claim. The contract contained clauses to the 
effect that the contractors must not rely on any representation 
made in plans or elsewhere, but must ascertain and judge of 
the facts themselves, and, therefore, the Lord Chief Baron 
withdrew the case from the jury. Ashe—the Lord Chancel|>;_ 
understood it, the view the Lord Chief Baron held, insubstar ce 

confirmed by the Court of Appeal, was that the plaintiffs. .¢ 
forewarned, had no right not to rely on any representation, 4 
could not be heard to say they were induced to act on stite. 
ments on which by contract they were not to rely. Or, at 
all events, it was said that the defendants, being themse) os 
innocent, are protected by such clauses against the concse- 
quence of contractors acting on false statements made jy 
defendants’ agents, however fraudulent thosestatements mic lit 
be. Now, it seemed clear that no one can escape liabil::y 
for his own fraudulent statements by inserting in a contract 
a clause that the other party shall not rely upon them. | {oc 
would not say that a man, himself innocent, may not undcr 
any circumstances, however peculiar, guard himself by apt 
and express clauses from liability for the fraud of }))s 
own agents. It sufficed to say that, in his opinion, tho 
clauses before their lordships did not admit of such a con- 
struction. They contemplated honesty on both sides, and 
protected only against honest mistakes. Serjeant O’Connor 
and Mr. Ronan, in their able arguments—and the arguments 
on both sides had been very able—made a further point. 
They said that, though the principal is liable for the 
fraudulent representation of his agent, yet that rule onl; 
applies where the representation has in fact been made 
by the agent. He could not accept that contention. The 
principal and the agents are one, and it did not signif, 
which of them made the incriminated statement, or which 
of them possessed guilty knowledge. It was not necessar 

to say anything as to the Public Authorities Protectio:) 
Act, for the Court of Appeal-held that it did not apply to 
this case, and he was entirely’ of the same opinion. [ori 
Ashbourne and Lord Atkinson delivered similar judgments 
and Lords Halsbury, Macnaghten, James and UCollins con 
curred, and the case was sent for a new trial. 


jury, 








DOCKYARD NOTES. 


Norutnc has yet been decided as to the final fate of the 
French battleship Iéna. She is being temporarily patched, 
so as to get her out of the dock she isin. After that she will 
be surveyed as to whether or no it is worth while repairing 
her. 


Tue old French battleship Neptune, which for some years 
has been lying by for reconstruction, has now been removed 
from the Navy List as not worth repairs. Probably the 
decision was wise, though opinions about old ships are to-day 
very different from what they were some years ago. Old 
ships have certain ‘‘ uses,’’ and the tendency now is to take 
that into consideration. Our own policy of scrapping ships 
so as to save the expense of repairing them is also somewhat 
at a standstill. 


BurtpinG operations upon a ‘lurkish battleship laid down 
in the year 1878 have now been definitely suspended. A 
Commission sent recently to inquire into progress were unable 
to find the keel plate, which seems to have been stolen piece- 
meal ten yearsor so ago. Our own programme of dropped 
battleships is not, therefore, particularly original after all. 


Tue launch of the French vattleship Verité at Bordeaux 
was something of an event in naval annals. She had all her 
boilers and machinery on board, aJl three funnels up, the 
lower parts of both masts, most of her armour in position, 
including the big gun turrets minus the guns, and the 
secondary turrets with the guns installed. The launching 
weight was close upon 12,000 tons—that is, within 3000 tons 
of the total displacement—and we believe this constitutes 
arecord. She was launched from a slip, not floated out of a 
dry dock. 

Tue Verité’s armament is four 12in, 45 calibro, ten 7°6 
of 45 calibre, and two submerged tubes. She has three 
screws. The designed speed is 18 knots, with 18,000 horse- 
power. The boilers are of the Belleville type. Her place on 
the slip will be taken by the new battleship Verginaud, of the 
Danton class. 


AN extraordinary oil fuel failure is reported from the 
United States. The torpedo boat Gwen, using oil fuel only, 
made 16‘5 knots. When ordinary coal only was used, she 
made 21 knots. This is almost directly in the face of all 
experiments and experience elsewhere. 


At three cruisers of the Gambetta class have now done 
their ‘‘reliability trials.’’ The results are as fullows: 
Victor Hugo, 96 hours—average, 19:5 knots; Jules Ferry, 
72 hours—average, 20 knots; Léon Gambetta, 24 hours— 
average, 19 knots. At the end of twenty-four hours the 
Gambetta did a couple of hours at full speed, and made 22 
knots. 


Two new jetties, each nearly a mile long, are being built at 
Cherbourg. 


THE French battleship Patrie recently burned her funnels 
out. According to the semi-official Moniteur de la Flvtte, 
Messrs. Niclausse will have to pay for this. Were a 
similar rule enforced in this country, some boilermakers 
would find Admiralty contracts far from profitable, as funnels 
burned out more or less are by no means uncommon now-a- 
days after hard steaming bouts. 








ELECTRIC PLANT AT THE BuRBACHER HutTE —We are asked 
to state that the gas engine shown in Fig. 20n page 505 in our 
issue of 17th ult. was made by the Vereinigte Maschinenfabrik 
Augsburg und Maschinenbangesellschaft Niirnberg A.G. 


THE erection of the first generating station of the Kent 
Electric Power Company, situated at Frindsbury, near Rochester, 
has recently been completed, and we hear that the company is 
now engaged on the distribution work in Rochester and Chatham, 





and in converting the old single-phase system to three-phase, 
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OBITUARY. 


SIR CHARLES MARK PALMER. 


On Tuesday last, at his London house, after a lengthy 
illness, died Sir Charles Mark Palmer, Bart., one of the 
most striking personalities connected more particularly 
with the iron, coal, engineering, and shipbuilding indus- 
iries of the North of England. He had a long and 
«i ecessful career as a business man, and made himself a 
name which is known not only in Britain itself, but also 
throughout the world, for his enterprises were widely 
scattered. He was, indeed, a many-sided man, and was 
well known for his .initiative abilities. In that he 
excelled, for he was a born organiser. It can be claimed 
for him that he was the first to start the carrying of coals 
by serew colliers. He was the founder of the town of 
jarrow-on-Tyne, and he may be claimed as one of the 
pioneers of the Cleveland iron trade. He was one of the 
most prominent of the colliery owners of Durham; a 
large shipowner, shipbuilder, and maker of marine 
engines; the founder of the Jarrow blast furnaces, finished 
iron and steel works, an owner of ironstone mines, both 
at home and abroad; indeed, it would be difficult to 
enun.erate how varied have been the industries with 
which he has been connected. He was one of the earliest 
to recognise the possibilities of the Suez Canal, and of 
the company which constructed that undertaking he was 
for a long time one of the directors. 
As a captain of commerce and in- 
dustry he will long be acknowledged 
as one of the most celebrated, for 
he has undoubtedly “left foot- 
prints on the sands of time.” Any 
account of his career and achieve- 
ments cannot but have an inspirit- 
ing influence. He was remarkable 
as a leader of industry in a genera- 
tion which produced many con- 
spicuous figures, and which was 
before the advent of great limited 
companies, and when individual 
enterprise was more common than 
has been the case of recent years. 

The late Sir Charles Mark Palmer, 
Bart., was born at South Shields in 
1822, where his father was in busi- 
ness asa merchant and shipowner— 
the head of the firm of Palmer, Beck- 
with and Company. His father 
had been the owner of a Greenland 
whaler, and afterwards he engaged 
in the Indian trade, his vessels sail- 
ing from the Tyne. Sir Charles’s 

early education was acquired at 
South Shields, but afterwards he 
attended. Dr. Bruce’s celebrated 
academy at Newcastle-on-Tyne, a 
school where so many renowned 
North-country commercial men 
wereeducated. For a time the late 
baronet was in mercantile offices 
in the South of France, and also 
with Messrs. Redshaw and Ridley. 
At the age of twenty-three he went 
into the coal and coke trades, being 
associated in this with Sir William 
Hutt, Mr. Nicholas Wood, the well- 
known mining engineer, and Mr. 
John Bowes, the last being the 
founder of the Bowes Museum at 
Barnaid Castle. This was in 1845, 
when the partners started the 
Marley Hill Colliery, and in 1847 
other collieries were acquired from 
Lord Ravensworth. The company 
engaged largely in the manufacture 
of coke, and ultimately John Bowes 
and Partners became one of the 
most extensive coal mining com- 
panies in the the county of Durham, 
About the year 1850 Sir Charles 
began the new experiment of carry- 
ing coal to London more expedi- 
tiously thar by means of the old 
sailing vessels. It was then very 
necessary that some improvement 
should be introduced in this business, because the sale of 

North-country coal in the London market was falling off, 

and cheaper supplies were being obtained from other and 

nearer fields by rail. The sea-borne coal could not well 

compete with the supplies carried by rail, and North- 

umberland and Durham seemed likely to lose a large 

part of the trade which they had carried on for centuries, | 
and of which they had held a virtual monopoly. Sir | 
Charles and his brother George started a shipyard at | 
Jarrow, and there built the first screw collier that was | 
ever launched—the John Bowes, a steamer of 650 tons, | 
which demonstrated the success of such vessels, and 
before long a considerable number of similar boats were | 
running from the Tyne and Wear to London, doing away | 
to a large extent with the old sailing ships, which could | 
not very well compete. It was not generally thought | 
possible at first that the scheme could answer, | 
for it was taken into account that the iron screw colliers | 
to carry 650 tons would cost £10,000, while a sailer | 
which would carry half that cost little more than £1000. 
But the greater speed and regularity of the steamer far 
more than counterbalanced the cheapness of the wooden 
sailing craft, and the success of Mr. Palmer's experiment 
completely revolutionised the coal-carrying trade of the 
Tyne. Itis on record that one screw collier in the early 
days made 57 voyages to London in one year, deliver- 
ing 62,842 tons of coal, with a crew of 21 persons. 
In the days of the sailing vessels 16 ships would have 
been required to do this work, with 114 hands to man 
them. To facilitate the rapid unloading of these screw 





| colliers it may be stated that Mr. Charles Palmer invented 
hydraulic machinery, and furthermore he leased the 
North London Railway to carry the coal from the river 
to all parts of the metropolis. It is worth notice that 
the John Bowes, the first screw collier, is still in exist- 
ence, fifty-five years old, but she is under another name 
—the Transit, and runs under another flag. It is singular 
that she was sailing down the Tyne on the day the 
leviathan Cunarder Mauretania was launched on that 
river. 
| Sir Charles and his brother did not confine themselves 
| at their shipyard to the building of screw colliers, for 
| during the Crimean war they constructed the Terror, a 
| floating battery of 2000 tons, 250 horse-power, and 
| 26 guns, and they turned her out completely equipped in 
| three months. In the construction of this vessel, which 
| was for the British Admiralty, armour-plates were used for 
the first time in England. This was the first of many con- 
| tracts for war vessels which Falmers’ Shipbuilding and 
| Iron Company have executed for the British and other 
| Governments, and altogether their yard has turned out 
| 700 vessels, in the aggregate of over a million and a-half 
| tons. They not only build the steamers, but equip them 
| with engines, and where necessary furnish the arma- 
ment, The bulk of the vessels built at Jarrow have, of 
| course, been for private owners and for commercial employ- 
ment. 
Sir Charles always believed in having his works self- 





CHARLES MARK PALMER 


contained, as it were; he had the coal, then the ship- 
building, and next he determined to supply himself with 
all the materials that are used in shipbuilding. This led 
him to establish blast furnaces and an iron-making and 
rolling plant at Jarrow ; next he acquired ironstone mines, 
neat Staithes, in the extreme east of Cleveland; and 
afterwards he bought limestone quarries. Thus he could 
produce in his own establishments everything from the 
ore itself to the finished vessel. It was in 1857 that four 
blast furnaces were erected at Jarrow, and in 1859 rolling 
mills were added. Then he opened out ironstone mines 
in a part of Cleveland, a good distance away from where 
the main seam had been discovered some few years | 
before. Cleveland ironstone had been obtained from the 
neighbourhoods of Staithes for many years, but it was 
stone which had fallen from the face of the cliffs, and | 
quite an industry was carried on in picking up the nodules | 
on the beach, these being loaded in small vessels and 
carried to the furnaces on the Tyne. As the nearest 
| railway to the new mines which the brothers Palmer 
| opened out was Redcar, at least thirteen miles away, 
| they constructed a harbour at Port Mulgrave, and a 
| tunnel was made through the hill from the Grinkle Mines 
| to this new port. The ironstone was shipped in sea- 
| going barges which were towed to the Jarrow Works. 
| Some of the screw colliers which carried coals to London | 
| also called at Port Mulgrave on their way back, and took 
| cargoes of stone to the Tyne. That undertaking is re- 
| ported to have cost nearly £50,000. Thus the late Sir 
Charles was one of the earliest to work the Cleveland 


ironstone, and Grinkle stone is still being shipped regu 
larly from Port Mulgrave. Afterwards, when steel began 
to supersede iron as a material for shipbuilding, the 
finished ironworks at Jarrow were converted into steel 
works for the manufacture of plates and angles. 

In 1862 Mr. George Palmer retired from the business, 
and Mr. Charles Mark Palmer carried it on alone until 
1865, when it was transferred to a limited liability com- 
pany— Palmer's Shipbuilding and Iron Company, Limited 
—of which he acted as chairman until 1893, when he re- 
tired from active business. 

_Sir Charles was created a baronet in 1886 for his’ser- 
vices to the country. He was practically the founder of 
the town of Jarrow-on-Tyne, which, when he started his 
shipyard there in 1852, was a village of about 1000 inhabi- 
tants, whose only claim to distinction was that it had 
been associated with the Venerable Bede. The place has 








become a town of 35,000 inhabitants, which was incor- 
porated in 1875, and the late Sir Charles was its first 
mayor, and one of the Justices of the Peace for the new 
borough. 

With regard to Parliamentary matters, he unsuccess- 
fully contested South Shields, his native place, as a 
Liberal, in 1869, fought North Durham successfully in 
1874, with the late Sir Lowthian Bell as a colleague, 
but they were both unseated on petition. At the election 
which followed Sir Charles headed the poll. He was 





again chosen for the same constituency in 1880. In 
1885 the Jarrow division was given 
separate Parliamentary representa- 
tion, and Sir Charles was chosen 
member, a position which he 
occupied till his death. He was 
again Mayor of Jarrow in 1902, 
and a monument has been erected 
in that town in his honour. He 
was highly respected and esteemed 
by the working classes, who recog- 
nised the great benefits he had 
conferred on the town and district. 
He was very popular with his 
workmen, who delighted to do him 
honour. He was a Deputy Lieu- 
tenant for Durham and also the 
North Riding of Yorkshire, and, 
among other honours, he held the 
Knight - Commandership of SS. 
Maurice and Lazarus of Italy. He 
is succeeded in the baronetcy by 
his son George, wao was born in 
1848. He was the owner of the 
Easington and Hinderwell Manors, 
and of the Grinkle Park and Seaton 
Hall estates. 


ARTHUR THOMAS ANDREWS. 


By the death of Mr. Arthur 
Tnomas Andrews, which occurred 
last Saturday at his home in Chis- 
wick, the Institution of Civil Engi- 
neers loses one of its oldest mem- 
hers. Fifty years ago and more 
Mr. Andrews was already a pro- 
minent engineer, and had much to 
do with thé early development of 
railways in the Eastern Counties, 
especially Norfolk. As early as 
1837 he commenced work on the 
London and Croydon section of the 
Brighton Railway. From there he 
went to the Great Western Rail- 
way Company, where he had charge 
of some of the works which were 
then being carried out. In 1844 
Mr. Andrews left that company and 
practised in East Anglia, where he 
took charge of work at Ely and 
Cambridge, and designed and sur- 
veyed stations from Brandon to 
Norwich. He was also similarly 
employed on the Wymondham and 
Dereham branch, moving to Nor- 
wich as the line advanced, until it 
was opened in 1845. In that year 
he became resident engineer at 
Lowestoft Harbour Works, acting in conjunction with 
Sir Morton Peto. From this date he associated himself 
more with harbour works, for on leaving Lowestoft he 
went to the harbour works at Leith, where he was resi- 
dent engineer, until he came to fill a similar position at 
the London Docks. For the next twenty-two years Mr. 
Andrews worked abroad. In 1859 he went to Capetown, 
where he designed and carried out the construction of 
the harbour works and breakwater at Table Bay, an 
undertaking which was formally opened in 1871 by the 


| Duke of Edinburgh. Mr. Andrews then returned to this 


country, and was engaged on railway work in connection 
with the London Docks. Soon afterward he retired from 


| active life, and, released from the ties of duty, he spent 


much of his time in foreign travel, his knowledge of con- 
tinental countries being remarkably extensive and 
thorough. Mr. Andrews leaves only one surviving son, 
who is a member of the medical profession. 





FRANCIS BOLLING. 
WE have to record with deep regret the death of Mr 
Francis Bolling, senior partner in the old-established 
London firm of Bolling and Lowe. Mr. Bolling was born 


| in Copenhagen, being the son of the Director-in-Chief of 


the Royal Library in that city. As a young man he came 
over to England, and was for some time with the well- 
known banking firm of Messrs.C. Hambroand Son. After 
an interval passed again in Denmark he returned to 
London, where he entered the firm of William Bird 
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and Co., whose business he eventually took over in con- 
junction with the late Mr. J. E. Lowe, and later on took 
into partnership Mr. L. Reincke and Mr. Clarence Bird 
—nephew of the late Mr. William Bird—who had also 
been some time connected with the firm. Mr. Bolling 
was well known to most of those connected with the 
iron and steel trade, and will certainly be kindly remem- 
bered by all who had occasion to meet him either in 
business or otherwise. He was for many years on the 
board of the British Iron Trades Association, a member 
of the London Chamber of Commerce, and the late King 
Christian of Denmark honoured him - by conferring upon 
him the Order of the Dannebrog. 


JAMES MURRAY. 


Tue death at Glasgow, on 4th inst., is announced of 
Mr. James Murray, managing director of Brownlie and 
Murray, Limited, structural engineers, Possilpark, Glas- 
gow. In his early days Mr. Murray was an associate of 
Sir William Arrol, and after acting as manager of the 
firm of A and J. Main and Co., structural engineers, 
Possilpark, he founded the firm of Brownlie and Murray. | 
Among the important contracts executed by Mr. Murray’s 
firm was the construction of the large new works of 
Hadfields, Limited, Sheffield. Mr. Murray is survived | 
by a widow and eight sons, five of whom are in the firm | 
with which he was so long connected. 

| 

Mr. Joun Cooper, one of the oldest veterans of railway 
service, has just died at Darlington. Cooper, who was born in the | 
Waterloo year, began work as a porter on the first public railway, | 
the old Stockton and Darlington line. He was never happier than | 
when relating the experiences he had when as a guard in early | 
railway days, his duty was toride on a ‘‘dickey” on the roof of 
the rear carriage, so that he might be enabled to look along the | 
whole length of the train. Cooper eventually became personal | 
attendant to George Stephenson, a post he heid for many years. | 
The old man retired from railway service only four years ago, on a | 
weekly pension of 6s.; but having absolutely no other means, and 
no relatives to care for him in his old age, he became an inmate of 
Darlington workhouse, in which institution he ended his days. 
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THE COVENTRY ORDNANCE WORKS, LIMITED. 
No, II.* 

OreNnING out of the drawing-office is the light machine 

or production shop. All light articles not requiring the 

use of overhead cranes are machined in this department. 


| There are large numbers of lathes and other tools exactly 


the same size and type, soas to facilitate the exact repro- 
duction of the same articles. There are no less than 333 
machines, nearly half of these being 6in. to 12in. lathes. 
The remainder are made up of milling, drilling, slotting, 
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Fig. 19—PLANING DEPARTMENT 


tions grinding produces the best, cheapest, and quickest 
job. In this particular shop we saw shells being ground 
to gauge with great accuracy. It would be impossible to 
go more deeply into detail regarding the interesting collec- 
tion of machines in this shop and the various operations 
carried out. We may, however, mention that a corner of 
it—some 80ft. by 50ft.—is partitioned off and equipped 
with special machinery for producing breech mechanism, 
firing gear, &c., and for making experiments. This shop 
differs as regards its lighting from all the other parts of 
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Fig. 20—ROOF STRESS DIAGRAM 


seaters, and broaching presses. 
twenty and thirty shell turning lathes. 
are very special tools, 
turn as many as six shells at one operation. 


| shaping, and grinding machines ; automatic and capstan | the works, in that, instead of being lit electrically, it 
lathes, horizontal borers, circular saws, engravers, key- 
There are also between 
Some of these | 
several of them being arranged to | to be described lies between the light machine shop and 


|is illuminated by means of high-pressure gas on the 
Keith system. 
The last block of buildings in this portion of the works 


| the canal. The press shop and the cartridge shop, which 


We may here mention the large use of grinding | are two most important departments, are situated side by 


machines, not only in this shop. but throughout the | side. 
works. _Itis found that in a very Jarge number of opera- | of various sizes, twelve power presses to blank up to 36in. 


ag No. I. appeared May 3ist. 


In the former there are eighteen hydraulic presses 


diameter and ,j;in. thick; four guillotine shears to deal 
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with jin. plates up to 6ft., and nine furnaces, the largest 
being 14ft. deep by 4ft. wide inside. The presses in this 
department are used for preparing forged shells, steel 
plate pressings, &c. The largest presses give a blow of 
400 tons, and have a stroke of 3ft. Others give a blow of 
300 tons with 2ft. 6in. travel. 





The drop stamping plant | 


can produce the largest stampings which are required | 


throughout the works. There is also a hydraulic broach- 
ing press which works at a pressure of 150 tons. 

In the cartridge department the presses are more 
powerful than in that just described. The largest press 
will give a blow of 850 tons, and has a travel of 2ft. 6in. 
Another, with a travel of 3ft., will give a blow of 500 tons. 
The largest drawing press has a stroke of 4ft., and will 
draw up to 10in. in diameter. There are four drawing 
presses, six hydraulic presses, six power presses, three 
bullet-making machines, sixteen small lathes for skim- 


ming, six polishing machines, and eight heating and | 


annealing furnaces. It is extremely interesting to watch 
the formation of the cartridge cases in this department. 
The blocks of brass from which the cases are made are 
heated in one of the furnaces, and in a surprisingly small 
number of operations are made ready for finishing. The 
aluminium stamping for the fuses, which will be referred 
to later on, are also made here, the stamping being made | 
while the material is hot. The shrapnel bullet machines 
are also of interest. They are automatic in their action, 
and make the bullets from ropes of lead fed into them | 
automatically. In a part of the shop the inspection and 
gauging of the cases is carried out, and still another part 
is set aside for Government inspection purposes. 

Adjoining the cartridge shop is the shrapnel filling 
shop. In this the shells are carefully filled with an exact 
weight of bullets, which are kept in place with the proper 
weight of resin run in while hot. 

Only two more shops of the older buildings remain to 


| possible to tell exactly where each tool, gauge, &c., is. 
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They are the polishing shop and the | largest we shall specially refer later on—and one pro- 
The former is equipped with ten vertical | | Vision, small as it would seem, appears to have given con- 
It is that to each w orkman or 
spindles. There are also complete arrangements for | | woman is apportioned a narrow numbered board fitted 
clearing the air of the shops by means of exhaust fans, | with hooks for hat and coat. These boards can be hung 
The repair shop is intended for the repair and upkeep of | up well out of reach of the ground and always in sight, so 
the general plant, and is a most useful institution. Here | that any tampering with them may be observed. We 
all the odd jobs required throughout the works are carried | must not forget to add that there is a complete systemof 
out, and it is the one department which is even allowed | telephones throughout the works, so that speech may be 
to look untidy, simply because, from the nature of the had with any part and with the offices. 
work done in it, is would be impossible to keep it neat.| Our attention is next claimed by the newer buildings, and, 
It is ordinarily, as may be said for the whole of the rest | | following the method we have hitherto adopted, we will deal 
of the work, driven alsetrically, but for use at week- ends | with them in the order in which they appear on the plan. 
and holiday times, when the main electric generators | We may hear remark that the land owned by the com- 
may not be in operation, a 40 horse-power gas engine has | pany is encircled with the full black line in Fig. 1 in our 
been provided. In this shop there are eighteen lathes, | last week’s issue, so that large as are the works at pre- 
with centres varying from 6in. to 24in., two slotting, | sent, there is plenty of room to make them considerably 
three milling, two shaping, two planing, and four drilling | larger. It will be observed also, ona further consultation 
machines. | of Fig. 1, that a number of cottages has been erected on 

This completes the enumeration of the shops in the | the firm’s land for the accommodation of workpeople. 
older buildings, but an adequate description of them, their | The first of the newer buildings to which we will refer 
arrangements and the operations, which are or could be | is the mess room. This is a large room fitted with 
carried out in them, would take up much more space than | extensive cooking ranges. Each workman is provided 
we could possibly give to them. Apparently they are as | with his own numbered utensils, and he can have cooked 
perfectly equipped as it is possible for works to be. Each | any food he brings with him to the works. In addition he 
shop has its own tool room and store of tools, drills, jigs, | may purchase refreshments prepared in the mess at 
| gauges, &c., which are only issued to the men in return | reasonable prices. We understand that each workman 
for numbered metal checks, which are put in the place of | joining the mess pays 1d. per week towards its upkeep, and 
the articles which they are given in exchange. It is thus | that the entire management is in the hands of the work- 
men themselves. Everything is kept beautifully clean, 
and the mess is largely patronised. 

The next department shown on the plan is the limber 
shop, which is used for the construction and fitting 
together of gun limbers. Alongside it runs the large new 
shop to which we have already alluded. Itis one of the 
largest machine shops in the world, being over 980ft. long 


be mentioned. 
repair shop. 
and horizontal. grinding machines and twelve polishing | siderable satisfaction. 


There is also a complete system of checking and inspec- 
tion in each department, and foremen’s offices, and desks 
are arranged in those places where control and supervision 
are best carried out. 

Much attention has been paid to the comfort of the | 
| workpeople. Various messes have been provided—to the 
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and some 200ft. wide. Although at the time of our visit 
it was not quite fully equipped, it was sufficiently far 
advanced to enable it to be seen that it will be capable of 
turning out work of the largest size and of excellent 
quality. A very considerable amount of skill has been 
exercised in the choice of tools, and though we regretted 
to see that numbers of these are of foreign make, yet 
British makers have by no means been overlooked. More- 
over, as we have already said, most of the big lathes, 
boring, rifling and lapping machines for the construction 
of big guns have been or are being made by the company 
itself. 

The roof and general construction of this building 
deserves special mention. We are enabled to give in 
Fig. 20 a reproduction of the stress diagram, which shows 
the stresses-due to dead load, live load, snow and wind, 
and is of considerable interest. It may here be stated 
that the company carries out the whole of its building 
and contracting work. 

The shop has many features which impress one, 
and is worthy of a great deal more detailed descrip- 
tion than is possible with the space at our disposal. 
The floor has been prepared with the greatest care, 
so that machines, of whatever size and weight, can 
be placed anywhere without any further preparations in 
the way of foundations. One great feature of the shop 
is the surface plate, which is 144ft. long, and 48ft. wide. 
This surface plate, which is made up of slotted cast iron 
boxes 16in. deep, is claimed to be the largest in the world. 
It is to be used for erection purposes, a special form of 
theodolite being employed for the work. It is intended 
to have a number of portable tools, some of these being 
shown on the plate in the supplement, and to place 
these, by means of the overhead crane, in their required 
positions, and to employ as many machines at one time 
as is possible. These portable machines are, of course, 
self-contained, and are driven by their own motors. 
Each, as may be seen in the engraving, has its own lifting 
loop, so that all that is necessary to move it is to insert 
the crane hook in this. The surface plate has been 
designed and laid down with the greatest care, allowance 
being made for expansion and contraction, so that it may 
always remain perfectly level, and it is set with a sulphur 
cement. At the time the photograph from which our 
engraving is made was taken, the face plate, as will be 
seen, was not quite finished. 

The design of the structural work is so apparent from 
the various engravings that we give, that no explanation 
will be necessary. The shop is divided into three bays 
by means of two lines of pillars, which, besides support- 
ing the roof, also carry the rails on which run the various 
overhead cranes. Of these there is an ample equipment. 
In the centre bay, for example, there are one 75-ton and 
two 10-ton cranes. In one of the side bays there are 
two 40-ton cranes, and in the other one 40 and one 10-ton 
crane. 

Coming now to the various tools in this shop, we find 
that in Bay No. 1, which is devoted to the machining of 
guns up to 13-5in. bore and 50 calibres in length, and 
includes eight 40in. gun-boring machines arranged to 
bore tubes up to 60ft. long, and two 60in. gun-bcring 
machines, also to bore up to 60ft. long, there are also 
twelve 36in. lathes, to take up to 65ft. in length, one 
rifling machine capable of rifling guns up to 50 calibres, 
and 13°5in. diameter, and a lapping machine for dealing 
with guns of similar dimensions. Some of these tools 
are already in position, or being erected, as will be seen 
from the engravings, and some are being constructed in 
other parts of the works. We are enabled to give on 
page 575 a drawing of one of the 42in. gun lathes. 

These heavy 42in. centre lathes for gun tube turning are 
massive machines capable of taking work 65ft. long 
between the centres, with a swing of 5ft. 8in. clear over 
the saddle, and have beds 82ft. long, with a width of 
7ft. 9in. and 2ft. 3in. deep. The headstock gearing is 
arranged to give a minimum speed of 20ft. and a maxi- 
mum of 60it. per minute on each of the following 
diameters: 12in., 20in., 30in., 40in., and 50in., with an 
error of not more than two peripheral feet, The spindles 
are of nickel steel, and have a diameter of 1din. in the 
front neck, with a bearing length of 24in. 

The lathes are fitted with four saddles sliding on four 
ways, each 1Zin. wide; two of these saddles are at the 
front and two at the rear, the front two only being fitted 
with screw-cutting mechanism, although the lathes are 
so arranged that the rear saddles may also be adapted to 
cut threads should it be found desirable at any time to 
make the additions. Each of the four saddies are capable 
of taking a cut l}in. deep by }in. feed in gun steel. In 
our illustration two of the saddles in the centre have 
been omitted. 

The driving motors are of 100 horse-power variable 
speed type, and are controlled from all four saddles by 
means of push buttons operating auxiliary mechanism 
working the main switches and resistances. The lathes 
also have boring beds extending 70ft. from the rear end 
of the lathe, and are fitted with carriages and steadies 
capable of boring and finishing the largest size of gun 
tubes. The total weight of one of these lathes is upwards 
of 120 tons, and they are claimed to corstitute one of the 
most up-to-date and heaviest plants in the country 
designed for dealing with heavy ordnance components. 

The centre bay contains, as we have said, the surface 
plate, and for this ten portable machines have been pro- 
vided, namely, two shaping machines with a 24in. stroke ; 
two slotting machines with a 4ft. 6in. stroke ; two drilling 
and boring machines; two horizontal boring machines with 
4tin. spindles and two drilling machines with 3in. spindles. 
These are to deal with all operations on a gun mounting— 
for example—simultaneously, and it is anticipated that 
they will considerably reduce the time required to carry 
out the work, and hence the money spent on it. 

The other side bay has a number of large and interest- 
ing tools. It, in fact, contains all the larger tools required 
for gun-mounting work. It will be well, perhaps, if we 
give a list of some of the tools which it at present 
employs. It is as follows :— 





Two planers to take 36ft. by 8ft. Gin. by Sft. 

Two plavers to take 30ft. by 8ft. by 8ft. 

Two planers to take 20ft. by 5ft. by 5ft. : 

Fourteen slotting machines, 18in. to 24in. stroke. as 

=e horizontal boring and milling machines, 6jin. and 7}in. 
spindles 


Eight 18in. lathes, 36ft. beds. 

Three vertical lathes to take 10ft. diameter. 

Two vertical lathes to take 20ft. diameter. 

One Norton grinder to take l4ft. by 18in. diameter. 

Four radial drilling machines, 10ft. swing. 

Three 48in. vertical milling and drilling machines, 

Two double-headed shaping machines, 24in stroke. 

One combined slotting and planing machine, 4ft. Gin. stroke, 
6ft. traverse. 

Three band sawing machines, 4ft. throat. 

Three band sawing machines, 6ft. throat. 

Our readers will be able readily to appreciate the capa- 
bilities of such an outfit as this. Ni the tools are quite 
new. Every one of them is driven by its own motor 
or motors. In short, the shops contain an equipment 
which is capable of producing work which is first-class 
in every respect. 

We may now turn to its accessories. In the yard just 
outside the main entrance a well has been sunk to the 
depth of 342ft. into the sandstone. This is supplied with 
an air lift pump, and it has been found during a test to 
yield 10,000 gallons of water per hour. At starting the 
water level is 12ft. 6in. from the surface of the ground, 
and while pumping is going on at the above rate it stands 
without alteration at a depth of 57ft. from the surface. 
A steelwork water tower 80ft. high has been erected 
close by the well, and it has on its top a water tank 
36ft. square, which is capable of holding over 60,000 
gallous of water. This provides for all the requirements 
of the works and makes the company independent of 
outside sources of supply. 

At the canal end of the large gun shop are situated the 
boiler-house and the new power-house. The boiler-house, 
which has been made large enough for considerable exten- 
sions, at present contains three Babcock and Wilcox boilers, 
each capable of evaporating 12,000 lb. of water per hour 
at a pressure of 165 lb. per square inch. These are fitted 
with chain grate stokers and with superheaters to impart 
120 degrees of superheat. Jor heating purposes, to which 
we shall presently refer, there are two Lancashire boilers, 
30ft. by 8ft. fitted with Meldrum furnaces. The chimney 
to carry off the products of combustion is 175ft. high, and 
has an internal diameter of 9ft. at the top. 

The power-house adjoins the boiler-house, and, as in 
the case of the latter, it has been made large enough for 
future extensions. At the present time it contains two 
Belliss-Siemens steam dynamos ; these, besides having the 
ordinary commutators, have three slip rings for driving 
variable speed motors. Each set is capable of developing, 
500 kilowatts at 400 volts. The power-house is large 
enough for future extensions and is provided with a fine 
switchboard, which is fitted with all necessary instru- 
ments, and which has been also supplied by Messrs. 
Siemens Brothers. In the basement are fitted the con- 
denser, which was made by Messrs. Allen’s, of Bedford, 
and an oil separator supplied by Messrs. Templer and 
Ranoe. The condensing water is drawn from the canal, 
which runs alongside the building. 

It may be explained that the electrical supply through- 
out the buildings is carried on the three-wire continuous 
current system, with 400 voits between the outers. The 
two voltages obtainable are used to get a greater range 
of speed on the variable speed motors, of which there are 
large numbers, the usual limits of variations of speed 
being as 4 is to 1. We may say that altogether there are 
some 250 motors throughout the works, with powers 
varying from .}; to 120 horse-power, and speeds from 
1800 to 150 revolutions per minute. The aggregate 
horse-power in the motors is 6297, and in the generators 
2660. To connect all these up no less than sixty-five 
miles of cable have had to be employed. 

The motors for the large gun lathes have “ distant 
control,” and are arranged so that they can be stopped, 
started, or regulated from various saddles and steadies 
along the entire Jength of the lathe. The importance of 
this will be realised when it is remembered that some of 
these lathes are 180ft. long. 

The new power-house is connected to’ the power-house 
in the heavy machine shop by two separate three-wire cur- 
rents, the outers having a cross-section of one square inch 
in both cases. These are made by Messrs. Glover’s, and 
are of the leadless paper type laid solid in Howard 
troughing. Provision is made on either switchboard to 
run the shop from either station or to work the two in 
parallel. This, we understand, is done perfectly, not- 
withstanding that there are both compound wound and 
shunt machines. 

The older portions of the works, it may be explained, 
are lighted by 250 helios arc lamps and some thou- 
sands of incandescent lamps. The large new shop is 
lighted with Cooper-Hewitt mercury vapour lamps, 
giving 800 candle-power each ; 120 of these are used in 
the one shop, which is believed to be a record for this 
type of illuminant. It equals about 4 candle-power for 
each square foot of area. 

The heating of the buildings is carried out in the 
following manner:—Steam is led from the boilers to 
nests of pipes. In the case of the large new shop there 
are six nests arranged in specially constructed brick 
chambers in various positions. Tans draw the air over 
these and deliver it into two large diameter galvanised 
iron ducts, which are run the length of the building on 
the uprights supporting the roof. As will be seen in several 
of the engravings, these ducts have numerous delivery 
openings, and out of these the heated air is discharged. 
This system has been found to work exceedingly well. 

Close by the power-house end of the large shop has 
been constructed a deep gun pit. In construction this is 
exactly similar to the lift shafts on the tube railways in 
London. It is 48ft. in diameter and 70ft. deep, being 
lined with cast iron segments with caulked joints. This 
will eventually be covered in; the steelwork of the 
building is completed, and over it has been arranged 
two electrically worked overhead cranes. The more 





powerful of these is of 100-ton capacity. This will work 
at a level of 94ft. from the surface of the ground. Tho 
smaller crane, which, however, has a capacity of 30 tons 
works at a height of 60ft. from the ground. The pit is 
being equipped with two specially designed heatin. 
furnaces and an oil well, while close beside is an oii 
vit to catch the overflow when the heated guns are 
dipped into the oil well. 

On page 574 and in our four-page supplement we arc 
enabled to give further engravings of the works. 
which speak for themselves. 








FIREPROOF CABLES. 


Wuie the number of fires originating from electrical 
causes forms but a small proportion of all the fires which 
annually occur, there have, nevertheless, been some notable 
examples of this kind. Several have occurred in central 
stations which have not only done considerable damage to 
the plant and building, but have also caused serious inter 
ruptions in the supply. It will be remembered that one of 
the most disastrous electrical fires on record, in this country, 
took place at the Temple Bank Electricity Works belonging 
to the Corporation of Bristol on December 23rd, 1903, 
resulting in the total destruction of the 2000-volt switch gear 
and other serious damage. The fire was supposed to have 
originated from the failure of a fuse, and the arc caused by 
this failure started the catastrophe. ‘ 

In an account published shortly afterwards by the chief 
engineer, it was stated that the fire was confined principally 
to the woodwork in the structure, the insulation on the 
cables, and the tlooring. Practically the whole of the cables 
in the station had to be cleared, and in order to get down to 
the sound portion of some of the cables it was necessary to 
dig up the roadway adjoining the electricity works. Another 
example was the fire which took place on January 29th, 1902, 
at the works of the Niagara Falls Power Company, and which 
we described shortly afterwards. In this instance it was 
supposed that lightning short-circuited the cables leading 
from the power-house, and afterwards set fire to them, the 
resulting damage being very great. In both these instances 
it is evident that had the cables been insulated with some 
fire-resisting material the damage done would have been 
considerably minimised, and the supply might have been 
renewed in a shorter length of time. At that period, 
however, manufacturers had not gone so deeply into the 
question of making fire-resisting cables as they have now, 
and it is also doubtful whether central station engineers 
before that time fully realised the necessity for them. Since 
those and other similar disasters, however, considerable 
attention has been paid to the design of fireproof cables 

At the invitation of Messrs. Johnson and Phillips, we 
recently visited their works at Charlton to witness some tests 
on their latest Patterson's fireproof cables. In the cables the 
conductor is first covered with the ordinary taped rubber. 
Over this there are several laps of the highest quality 
manilla paper, impregnated with a special fluid in such a 
way as to be non-inflammable—in fact, should flames be 
brought into contact with the material, it will give off gases 
in which a flame cannot exist. Over this is a strong, but 
flexible, braiding of small steel wires, these being in turn 
covered witb several more laps of the same specially pre- 
pared non-inflammable paper, so that the steel braid is, as it 
were, sandwiched between two thicknesses of fire-revisting 
paper. The cable is then covered with a braiding of specially 
impregnated jute, and finished off either in red or black fire- 
resisting compound. 

The tests carried out during our visit were of a severe 
character. First, a short piece of cable, having an iasulation 
resistance of 6000 megohms, was placed in the flame of a 
gas stove, while a pressure of 220 volts was maintained 
between the steel protection and the conductor. At the end 
of half an hour the cable was removed from the gas flame, 
and while still hot, and 220 volts still between the conductor 
and protection, the cable was struck three heavy blows with 
a2lb. hammer. An insulation test was then taken which 
gave 75 megohms. After dealing the cable several more 
heavy blows. it was completely flattened, and finally short- 
circuited. During the time the cable was in the gas flame 
there was no tendency for it to catch fire; indeed, when it 
was first removed, it looked very little the worse for the 
treatment. 

The next test consisted of supporting a cable over a 
Bunsen flame, as in the foregoing, but in this case the.cable 
was not connected to an electric supply. Five insulation 
tests were taken at intervals, varying from four to ten 
minutes. In this case the insulation was found to remain 
practically constant at 75 megohms. The sample was then 
subjected to a high tension test of 3000 volts, but did not 
break down. 

For a third test a piece of the same kind of cable was used, 
but an arc lamp carbon was substituted for the ordinary 
copper conductor, this carbon being broken in the middle. 
On switching on a current of 60 ampéres at 200 volts an arc 
was formed at the break; this was maintained for twenty 
minutes, when the cable became red-hot but did not flame. 
The experiment was then repeated with 90 ampéres for five 
minutes, but there was still no flame. 

Another test was then carried out in precisely the same 
manner as described above, but in this case ordinary V.I.R. 
braided cable was used. On switching on a current of 60 
ampéres the cable burst with a loud report, and in less than 
ten seconds the insulation caught fire. 

The next interesting demonstration consisted of over- 
loading a ,', fire-proof cable with 100 ampéres ; the conductors 
fused in about five minutes, but the insulation and protection 
remained intact. The test was afterwards repeated with 
another cable of the same size, but insulated with V.I.R. 
braided cable. After a few seconds the wax compound braid 
began to melt, and the cable burst into flames in about a 
quarter of a minute. 

Comment on the foregoing results is unnecessary. 








THE men’s Society of Engineers, at Derby, have 
applied to the engineering employers of Derby for an immediate 
advance in wages of 2s. per week. In reply it has been pointed 
out that in view of the fact that most of the large employers have 
already booked orders of considerable magnitude at low prices 
based on existing wages, the demand that has been made is 
manifestly unfair. But, with a view of meeting the men in a 
conciliatory spirit, they propose to give ls. advance to the men 
interested on the first day of August, 1907, and anotker 1s. on the 
first. day in January, 1908, these advances to be on standard rate 
only. 
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RAILWAY MATTERS. 





\Vx hear that gas engines will be used in the power 
lant of the Milwaukee Northern Electric Railway. 


Tux Brooklyn Rapid Transit Company has just placed 
ervice on the Fulton-street line a new all steel surface car. 


Tux Great Indian Peninsula Railway has submitted 
proposals for a new harbour branch to serve the Bombay docks, 


Tux Governor of New York has formed a Grade 
Crossing Commission to-deal with the grade crossing problems at 
Niagara Falls. 

Tux Southend Council have agreed upon the construc- 
tion of an additional loop on the Leigh section of the light railway, 
at an estimated cost of £430. 


Ir is reported that the Government have decided to set 
apart £6000 for developing experiments in India in connection with 
the Brennan mono-rail system, 


Tre City and South London Railway for the week 
ending Sunday, May 19th, carried over its new extension—Kuston 
tv the Angel—100,000 passengers. 


lv is stated that negotiations are in progress for the 
transfer of the Dacca-Mymensingh line from the Eastern Bengal 
State Railway to the Assam-Bengal Railway. 


Tux Railway Club will visit the Swindon locomotive 
and carriage works of the Great Western Railway, in conjunction 
with the members of the Reading Railway Institute on June 19th, 


We hear that the Paris, Lyons, and Mediterranean 
Railway is to renew the track on its lines of heaviest traffic with 
rails weighing 94 1b. per yard, and with sleepers nearer together 
than heretofore. 

Tux Mysore Government have sanctioned, at their 
expense, a@ reconnaissance survey for a metre gauge line, about 
40 miles in length, from the Kolar Goldfield to Dodbele Station, on 
the Mysore State Railway. 


Ir is reported that the Chilean Government will soon 
begin the preliminary work on a railway running north and south, 
which will be of great importance in the development of mines, 
especially in the north of the Republic. 


Ir is reported that the Pennsylvania Railroad Company 
is about to plant 20,000 acres of land in the Allegheny Mountains 
with trees of a kind to produce sleepers for railway work. It will 
be some forty years before these trees will be available. 


THE placing of a rail across the railway line above 
Hlawga on tbe Prome section of the Burma Railway recently 
caused a serious accident to a goods train at night. The railway 
company offeredSa reward of Rs, 1000 for the arrest and con- 
viction of the perpetrators. 


Tue takings last week on the South Shields Corpora- 
tion tramways amounted to £533 18s. ld., the number of passen- 
gers carried being 131,384, and the average per car mile 7-67, as 
compared with £354 14s, 8d., 81,338 passengers, and an average 
of 15-20 in the same week last week. 


Tur new Hampstead Tube will be opened on Saturday, 
June 22nd, and on that day passengers may travel over any part 
of the line free of charge. We understand that the step has been 
taken in order to demonstrate to the London ‘ton the possibilities 
of the new line, and to popularise tube travel. 


Tue drivers and firemen of three trains, two 
on the New Haven road and one on the Harlem, were recently 
arrested at Mount Vernon, N.Y., for the violation of a city 
ordinance against the use of soft coal on locomotives in the city 
limits. To one of the trains there was attached a United States 
mail car, 


ArTER a successful run from New York, the Adriatic 
arrived at Southampton on Thursday night, May 30th. Last 
Wednesday she commenced the new White Star service from 
Southampton to New York. Special arrangements have been 
made by the London and South-Western Railway Company to 
convey the passengers from Waterloo, 


Ir is reported that the Great Indian Peninsula Rail- 
way contemplates an expenditure of about Rs. 40,000 in building 
quarters for the accommodation of soldiers undergoing a course of 
training in railway duties. Igatpuri and Bhuswal junction have 
been selected as the most suitable centres for traiving, and the 
quarters will be constructed at those two places. 


Tue Japanese have already built a railway on the 
suuthern part of the Island of Saghalin, which part was assigned 
to them by the treaty of Portsmouth. There are coal mines on 
the island. Under their protectorate of Southern Manchuria 
extensive shops have been built at Mukden, intended, it is said, 
for building new carriages and locomotives, as well as for repairs, 


Ture Midland Railway Company, to which it was pro- 
posed that it should open up a new route for steamers to Kings- 
town, having considered the suggestion, has replied to the 
Kingstown Council that the number of its ships was very limited, 
and the company consequently cannot enter into an arrangement 
for opening a service of steamers between Heysham and Kingstown. 


Lanp is beirig acquired in the Mandla district by the 
Government of the Central Provinces for the construction of a 
branch line of the Stapura-Bengal-Nagpur Railway from Neinpur 
to Mandla, about 20 miles; and by the Government of Eastern 
Bengal and Assam for the construction by the Scottpur Tea Com- 
bany, Limited, of a tramway at Chandrapur, in the Cachar 
district. 

Ir is stated that the Mexican Central Railroad is 
placing enormous quantities of fuel oil in storage. In addition to 
its tanks already erected, additional tanks with large storage. 
capacities are being built at Guadalajara, Yurecuaro, Zapotlan, 
and La Vega. The oil supply of the road is obtained from the’ 
Ebano oil field, near Tampico, The Mexican Central is taking 
daily 4000 barrels of fuel oil from that field. 


A RAILWAY scheme projected in South Yorkshire some 
years ago and afterwards drop has been revived-by the 
purchase on behalf of the Great Northern Railway Company of the 
powers granted six years ago to the Tickhill Light .Railway 
Np sg The proposed line will begin near Haxey, cross Mission 
Levels, pass through Austerfield to Bawtry and on to Tickhill, thus 
crossing the southern area of the South Yorkshire coalfield. 


In his recent address to the Legislature of Guatemala, 
the President said that the Inter-oceanic Railway would soon be 
completed, and that the construction of fresh lines would -then 
have to be immediately entered upon. The first of these lines 
will be one from Quezaltenango to San Felipe, and then others 
will be constructed between Quezaltenango and Totonicapan, 
Quezaltenango and Huehuetenango, Caballo Blanco and Coate- 
peque, 


TERRIBLE scenes were witnessed at the worst railway 
‘ccident that has ever occurred in Canada, which took place at 
“hapleau, a desolate region on the shores of Lake Superior. 
Fifteen people were burned to death. In passing over a broken 
rail the train was thrown off the line and five coaches toppled down 
a steep embankment. The shattered coaches took fire from an 
Immigrant’s cooking stove and within a few minutes the cars were 
a roaring mass of flames, 
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NOTES AND MEMORANDA. 


SWEDEN’s waterways are, on an average, open for 210 days 
each year, and frozen for 155. 


Last year 4,550,946 tons of coal were raised from the 
mines in Poland, as compared with only 3,507,936 tons in 1905. 


THE six leading companies exploiting manganese in 
Brazil exported 201,500 metric tons in 1906, officially valued at 
6,716, 660f. 

Last year France imported machine tools to the value 
of £840,000, those for the automobile manufacture coming chiefly 
from America. 


Tue Transvaal mines consumed during the last statis- 
tical year stores to the value of £9,248,274—an increase of nearly 
£2,000,000 on the previous year. 


DurinG a thunderstorm at Deal on May 30th, it is said 
that the lightning imprinted a perfect photograph of a vase of 
flowers on the mirror before which it stood. 


Tue production of gold in the commonwealth of 
Australia in the first quarter of 1907 was 807,354 oz., a decrease of 
66,029 oz., as compared with the corresponding period of 1906. 


AccorDING to the Mechanical World the output of gold 
for the Australian Commonwealth during the first four months of 
the present year amounted to 1,048,647 oz. fine, a decrease of 
108,£43 oz, compared with the same period last year. 


PoTAsIMITE is a new explosive, perfected in Monterey, 
Mexico, and first used with success upon the construction of a 
Mexican Central railroad branch with, we are told, wonderful 
results. It is claimed to be safer, cheaper, and more powerfal 
than dynamite, 


W3iLe tungsten is considered one of the rare elements, 
tungsten compounds are of considerable use, Sodium tungstate 
is largely employed for impregnating fibres to make them fire- 
proof, It is also used as a mordant in dyeing. Tungsten bronzes 
are largely employed as bronze powders, 


THE first attempts at turning the current on the new 
electrical overhead system of the New Haven road between New 
York and Stamford are reported to have set up induced currents 
which seriously affected the transmission of messages on the 
telegraph and teiephone wires within 50ft. of the track. 


Tue pipe line conveying petroleum from Baku to the 
Black Sea is 550 miles long, and is capable of passing 400,000,000 
gallons of oil yearly. Another important oil pipe line has been built 
for transporting Texas and California petroleum across the Isthmus 
of Panama. It is Sin. in diameter and 51 miles long. 


AccorDING to the American Machinist, the Board of 
Regents of the University of Nebraska, Lincoln, recently author- 
ised the expenditure of some £20,000 for a new mechanical 
engineering laboratory building. It is hoped that complete plans 
may be developed, so that the building work can be started in the 
autumn. 


A Gas mantle has recently been patented in Germany 
in which the mantle itself consists of nothing more than an egg 
shell, this being, according to the patent specification, particu- 
larly well suited for acetylene gas burners. The eggshell is con- 
verted into a glowing state by means of the combustion of the 
gas inside, and is said to spread a pleasing and agreeable light. 


PLumBaGo, popularly blacklead, scientifically graphite, 
got its name, says the /ronmonger, from the assumption that it 
contained lead ; and, indeed, certain lead ores and oxides have 
been at times called plumbago ; but Enkel found, in 1597, that 
what we now call graphite yielded no lead, and he called it sterile 
plumbago. Scheele, in 1789, proved that it was an allotropic form 
of carbon. 


THouGH nearly all the metals have risen in price, 
mercury has fallen. This is due, says the Hngineering and Mining 
Journal, to the decline of the process of pan amalgamation for 
working silver ore. Gold imines utilise very small quantities of 
mercury. The two great consumers are China and Japan, where 
it is utilised for manufacture of vermilion and explosives of secret 
composition. 

A parER of considerable interest was recently read 
before the American Institution of Electrical Engineers, entitled 
‘* Protection against Lightning and the Multiple Gap Lightning 
Arrester.” The object of this paper was to set forth the most 
recent developments in the multiple gap lightning arrester, and to 
give recommendations concerning the protection of transmission 
lines and electrical apparatus from lightning disturbances, 


Tue twelfth of a series of bulletins published by the 
Engineering Experiment Station of the University of Lllinois 
embodies a detailed report, by Professor A. N. Talbot, on tests of 
reinforced concrete T-beams, The tests were made with the 
object of determining whether the width of the slab is a control- 
ling element in the strength of the beam, and to ascertain the 
efficacy of vertical reinforcing stirrups in resisting web stresses. 


A GaAsoLine tank rarely explodes, says the Scientific 
American. It cannot, unless it contains gasoline vapour and air 
in explosive proportions, which latter condition is practically 
never present. It does not explode because it contains too little 
air or too much gasoline. Even if a tank of gasoline were to burst 
from heat applied to its exterior, the confined. heavy gas would not 
explode if in contact with a flame of fire, but would burn instead. 





Tar as a colouring material for mortar has recently 
been used by a bricklayer in the United States. In erecting a 
number of brick houses he ran short of black mortar colour and 
used asa substitute some. tar which had been partially refined. 
After a lapse of several years it is claimed that the colour is as 
strong as ever, showing a remarkable newness where the mortar 
made with usual colour will need repairing and pointing up before 
long. me 


To calculate the rate of flow of an artesian well, says 
Technical Literature, a simple plan is to lower a bottle of aniline 
fluid to’a depth of, say, 500ft., and then electrically explode a cap 
to’burst the bottle. The time required for the fluid to appear at 
the surface gives an accurate gauge as tothe velocity of flow. It 
is claimed that this method gives results as accurate as a weir. 
The diameter of the pipe being known, the rate of flow readily 
follows, 


An experimental gas turbine has recently been con- 
structed in France, which, under the test, showed an efficiency of 
18 per vent. ‘The turbine is of the impulse type, the casting being 
lined with refractory material. Gasoline is used as fuel, and is 
fed under pressure through an expanding nozzle, being ignited 
electrically, and generating a temperature of combustion of over 
301.0 deg. Fah. The blades were cooled while rotating by low- 
pressure steam admitted into the casing. 

Ow1ne to several serious accidents having occurred 


on board fishing vessels by the use of safety valves of the open 
type on boilers situated in the crew space, the attention of the 


| Board of Trade has again been directed to the danger arising 


from the use of valves of this type. The Board. therefore again 
desire to call the attention of owners and skippers of fishing 
vessels to the necessity of adopting a properly designed closed- 








in type of safety valve provided with an escape valve leading 
through the deck. 





MISCELLANEA. 


Tue Leek District Council is considering an extension of 
plant at the gasworks, 


Ir is stated that 3,300,000 lire have been voted for the 


construction of a dry dock at the arsenal at Taranto, Italy. 


Tue North German Lloyd steamer Kaiser Wilhelm der 
Grosse recently went aground near Sandy Hook, but was reficated 
without damage. 


Accorpine to the Naval and Military Record, ‘all 
battleships are to be fitted with the new receiving room for wireless 
telegrapby on the main deck. 


A BRIDGE near Llangollen is said to be only 20in. wide. 
It is to be widened by 16in. ‘‘because,” the chairman of the 
Council says, “‘it is too narrow.” 


Satu destructor plants are now being extensively 
adopted for dealing with the dressings and other waste matter 
accumulating at hospitals and other similar institutions. 


THE increase in the mining industry in Peru last 
year is shown by the number of claims registered, viz.. 9485, as 
compared with 8840 in 1905, 7763 in 1904, and 5779 in 1903. 


Ir is reported that the battleship Queen recently 
broke the world’s record for coaling, an average of 491 tons an 
hour having been shipped at Malta without shore labour. 


Durine April eighteen vessels were launched from the 
various shipbuildiag yards on the Tyne. This shows an increase of 
seven vessels launched in the corresponding month last year. 


A WIRELESS telegraphy station is to be built at Ports- 
mouth Dockyard, and the rigging altered, in order to Lring it up 
to date with the latest improvements in wireless telegrapby. 


Burtt for the Suez Canal Company, the Hercules, 
which is claimed to be the largest tug in the world, passed Dover 
on June 3rd, on the way to Suez. She is of 3000 horse-power. 


A carGo of 3540 tons of iron ore has lately arrived 
at Philadelphia from Oxelosund, Sweden, in a Norwegian steam- 
ship. This is reported to be the first Swedish ore imported at 
that city. 

Tue St. Austell Rural Council decided last Friday to 
construct « reservoir of 200,000 gallons capacity and service pipes 


in connection with the Bugle water scheme, at an estimated expen- 
diture of £1000, 


Tue King of Spain is having a racing yacht built at 
Fairlie, on the Clyde, from designs by Mr. William Fyfe. The 
yacht is of the 8 m. cutter type, brought into existence by the 
international rule. 


THE following exhibitions have been opened tc the 
public :—Colonial, in the Bois de Vincennes, Paris; Colonial, 
Naval and Military, at Berlin; and National, at Pecs, or Fiinf- 
kirchen, in Hungary. 


AN inquiry has been held into the Nelson Corporation’s 
application to borrow £22,000 for gasworks purposes. Of this sam. 
£4800 is for gas cookers, £7700 for meters, £8100 for new maips, 
and £1400 for an Sin. main. 


Ture new German torpedo boat S 138, whose engines 
develop 10,000 horse-power, has a speed of 30 knots. It is to 
be equipped with new screws, and it is then anticipated that a 
speed of at least 31 knots will be attained. 


Ir is reported that three new lighthouses are to be 
erected by the French authorities on dangerous rocks near Ushant. 
The new lights are to be placed on the Men-Tensel rocks, near 
which the British liner Drummond Castle was lost, the Jument 
rocks, and the Pierres Vertes. 


German field guns, but not field motors, are in future 
to be fitted with hydro-pneumatic brakes. Carriages, as well as 
guns, are to be provided with shields consisting of four plates— 
one vertical and ‘he others hinged to it at top and sides—the 
whole to be let down for travelling. 


AccorpDING to the Iron and Coal Trades Review, a new 
departure has recently been made by the Wenzelaus Colliery 
Company, of Hansdorf, Germany, by acquiring a thirty-seated 
motor omnibus for the purpose of conveying the workmen who live 
at adistance to and from the mines. 


A coat museum, founded in connection with the 
Faculty of Science at Lille University, under the auspices of the 
General Councils of the Nord and Pas-de-Calais, and with the con- 
currence of the mining associations of the two provinces, was 
opened recently by M. Bayet, the Minister of Public Instruction, 


A sHED carried by pontoon for receiving the Zeppelin 
steering balloon on the Lake of Constance, over which trials 
are to be made this summer, has been constructed at the cost 
of the German Government. The balloon is to be provided with 
an electric projector and a wireless telegraphy receiving apparatus. 


Tux Commonwealth’s mineral output for 1906, exclusive 
of gold, amounted in value to £12,149,405, as compared with 
£8,923,640 in 1905. The gold produced during the past two years 
aggregated £30,000,000. Over £51,000,000 worth of materials 
were, therefore, produced in the Commonwealth during that 
period, 

Tue director of the Paris Museum has informed 
the Academy of Science that the natives of Madagascar, who 
formerly cultivated plants yielding only an inferior india-rubber, 
now work new varieties, of which M. Geay, attached to the 
Museum, has collected four—two containing rubber in the root 
and two in the stalk. 


On Monday, June 8rd, a fire broke out on board the 
White Star liner Oceanic. The fire is believed to have originated 
amongst the cargo of glucose in the main hold. A-singular feature 
of the occurrence was that three days beforehand the Oceanic was 
doubly guarded, owing to threats made by the strikers that they 
would set her on fire. 


By virtue of an article in the original agreement 
between the Paris Municipal Council and the Compagnie Générale 
des Omnibus, the Prefect of the Seine has appointed a Comw- 
mittee consisting of engineers and officials in his own depart- 
ment, and also that of the Prefect of Police, for seeking means 
to reduce vibration in omnibuses, 
Ws hear that the Admiralty have issued instructions 
that the premium system of piecework having produced satisfactory 
results, is to be retained. The time-setters at present receive 9:, 
r week additional pay to their mechanics’ wages. These are to 
te retained at their present rate of pay, but should any te 
appointed in future they are to be paid the same wages and serve 
under the same conditions as a recorder of work. 


Tue Board of Trade have recently confirmed the 
following Orders made by the Light Railway Commissioners — 
Kirkby Malzeard Light Railway Order, 1907, authorising the 
construction of a light railway in the West Riding of the county of 
York, from Sharrow to Kirkby Malzeard. Dudley and District 
Light Railway Amendment Order, 1907, amending the Dudley 
and District Light Railways Order, 1898, and the Dudley and 





District Light Railways Extensions Order, 1900, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, Seilergasse 4, Vienna. 

CHINA.—Kg.y anp Watsu, Limitep, Shanghai and Hong Kong. 
EGYPT.—F. Diemer, Finck & BayLagnper, Shepheard’s-buildings, Cairo. 
VRANCE.—Boyvaau & CugviLiet, Rue de la Banque, Paris. 

Cuars.ort & Cin., Rue Dauphine, 80, Paris 
GERMANY.—AsuHER anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic; A. Tweirmeyer, Leipsic. 
INDIA.—A. J. ComBripGE AND Oo., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso, Rome; Bocoa Frenss, Turin ; 

Utrico Horrut, Milan. 

}APAN.—KELLY AND Watsu, LimiteD, Yokohama. 
Z. P. Marvuya anv Co., Tokyo and Yokohama, 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—IntTEeRNATiIoNAL News Co., 88 and 
85, Duane-street, New York; Susscription News Oo., Chicago. 





TO CORRESPONDENTS. 


a In order to avoid trouble and confusion we find it necessury to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and Caomael, in order 
that answers received. by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

sa All letters intended for insertion in Tut Enoinesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but asa proof of good faith. No notice 
whatever can be taken of y 

a We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. 8. M. —We would suggest that you should try the International Corre- 











Ss. AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Boz 488), 0 ip 
OsntrRaL News Acency, Limirep, Joh 9, Capetown, 
Durban, &c., and at all their Bookstalls. 
J. C. Jura anv Co., Cap , Port Blizabeth, 
Bast London, Grahamstown. 
\U4TRALIA.—Gorpon anp Gotcu, Melbourne, Sydney, and Queen-street, 
Brisbane, de. 
MELVILL® AND MULLEN, Melbourne. 
‘YURNER AND HENDERSON, Hunt-street, Sydney. 
N&W ZEALAND.—Gorpon anv Gortcu, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 

Upton anv Co., Auckland; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1JAYARTNA AND Co., Colombo. 
JAMAICA.—SoLLEs anD Cockina, Kingston. 
STRAITS SETTLEMENTS.—KE Ly anv Watsu, Limirsp, Singaporr. 
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Subscriptions received at all the Post-offices on the Continent. 








SUBSCRIPTIONS. 


Tux Enoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9%. Od. 
Ciotn Rgapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tu ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue Enoinrer, and 
accompanied by letter of advice to the Publisher. 


Tun Parer Coptss. Tuick Parser CoprsEs. 
£1 Os. 


Half-yearly .. £0 188. Od. uae ” ated 8d. 
Yearly .. .. £1 168. Od.| Yearly .. £2 Os. 6d. 
difference to cover extra postage). 
ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every twe lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted aniess delivered before 
Five o'clock on Thursday evening, and in consequence -of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


With this week's number is rssued as a es uray a four-page 
"Engraving of the Coventry Ordnance Wor Every copy as 
issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notefy the fact should they not receive it. 
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Lf any subscriber abroad should receive THE ENGINEER in an 

“imperfect or mutilated condition, he will oblige by giving prompt 

information of ‘the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 

., ty can be remedied by obtaining the paper direct from 
18 office. 
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Four-PaGr SupeLemENT—THE CoveNtRY ORDNANCE Works. 


I School, Safe Deposit-buildings, Chancery-iane, W.C. 

X.—We would advise you to apply, in the first instance, to the office of 
the High Commissioner fur Canada, 17, Victoria-street, ‘Westminster. 
J. O. R.—The United States Government decided a long while ago to 
proceed with the Panama Canal, and work on this unde: taking has for 

some time been ir progress. 

D. J. M.—We are much obliged to you for your letter. Unfortunately, 
in these matters we are in the hands of the makers, and it is frequently 
made a condition ttat if certain drawings are given to us exact 
dimensions shall be omitted from them. We feel sure from your letter 
that you agree with us that it is better to give what information is 
available than to give none at all—the only alternative. 


INQUIRIES. 
LITTLE GIANT STEAM TRAP. 
Sin,—Can any of your readers tell me the name and address of the 
inakers of the Little Giant steam trap’ G. L. 
June 3rd. 





‘*FRANK DAVIES” RAILWAY WAGON, 








Sir,—-! should be much obliged if any of your readers could give me 
the name and address of the makers of the ‘‘ Frank Davies” railway 
wagon for export. D. W. W 

June 5th. 

DEATH. 

On the 4th inst., James Muaray, sen., Managing Director of Brownlie 

and Murray, Limited, Poss Ironworks, Possilpark. 
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Old Age Pensions. 


Men will listen to the voices of their own pro- 
phets, even though the message be unwelcome; when 
the prophets of the enemy prophecy, be it never 
so wisely, they talk to deaf ears. For this zeason, 
we account ourselves fortunate in having secured 
the services of Mr. Harold Cox to deal with the 
question of Old Age Pensions in these columns. 
Mr. Cox, we need not remind our readers, is a 
Liberal Member of Parliament,and on most ques- 
tions he supports the Government. On this sub- 
ject, however, he is far from seeing eye to eye with 
them ; and it will be recalled that when Mr. Lever 
moved the second reading of his Bill on May 10th, 
he moved as an amendment that before any steps 
were taken the wishes of the country as a whole 
should be consulted. It will also be recalled that a 
House, which had obviously not taken the trouble 
to inquire into the subject with any care, crushed 
Mr. Cox’s amendment by an overwhelming majority. 
After Sir Henry Campbell-Bannerman’s speech on 
Monday last, we do not pretend that the matter is 
urgent, since it is pretty certain that we shall hear 
no more of Old Age Pension schemes this session ; 
but it is desirable that all ignorance should be 
removed, and that the facts should be placed before 
those who, in one form or another, would have to 
tind the money if such ill-digested schemes as Mr. 
Lever’s were to become law; and. we believe that in 
Mr. Cox’s short review of the plans employed by 
private firms and by Governments in this country 
and abroad, there will, by reading between the lines, 
be foundavaluable commentary on all such proposals. 

Old age pensions is a subject ‘which the engineer 
dare not neglect. For one thing he is one of the 
largest employers of labour, and the matter is, 
therefore, of direct. interest to him; and for 
another, to raise the many mitlions—probably from 
30 to 40 a year—that would be required for a State 
pension of 5s. per head on all the population of 
these islands over 65 years of.age, would involve 
taxation in some form or another, much of: which 
he would be obliged to pay. At some time or 
another he will be called upon to give his vote for 
one plan or the other—either for the indiscriminate 
payment of pensions out of the public purse, or for 
the discriminate and rational system of paying 
them only to those who have deserved them by 
steadiness and thrift. We have on several occasions 
insisted that the employer will benefit by the 
encouragement of these virtues; and we cannot 
doubt that the far sighted engineers who have 
provided schools and institutions for training their 
boys and men will be less clear in their views 
as to the desirability of developing the spirit 
of self-reliance and self-dependence which would 
be the natural outcome of a pension scheme 





based on the contributions of the pensioners 
themselves. Mr. Cox has described several 
of these plans in bis articles, and we shall 
not occupy space by summarising them again ; but 
in view of the threatened trouble with the rail- 
way men, particular interest attaches to the 
admirable scheme employed by the London and 
North-Western Railway Company. We must ask 
our readers to turn to the succinct account of it 
which Mr. Cox gives on page 555. They will 
see that it provides better benefits than any 
dreamed of by Governments; and that it is 
administrated at a far less cost than the State 
pension fund of Germany, which is so frequently 
quoted as a brilliant example. Principally, le. them 
note Mr. Cox’s concluding words on it:—‘t The 
peculiar merit of the scheme,” he writes, “is that 
the bulk of the benefits are derived from the 
subscriptions of members themselves.” This is an 
opinion which we very heartily endorse, and we 
believe that if the trouble brewing with the rail- 
way men should ever come to a head, the London 
and North-Western Railway will find itself through 
the operation of its tenefits and provident society, 
in possession of a fortress which the trades upions 
will assail in vain. To the bulk of the members 
trades unions are benefit societies, and if that part 
of their work were taken over by the employers 
themselves by the general establishment of pension 
funds similar to those already managed by several 
of our big industrial houses, the membership of the 
unions would be materially reduced, and their 
aggressiveness disabled. 

That the whole problem bristles with difficulties 
is one of the reasons why it should be amply and 
ably discussed, and we trust that any of our 
readers who may know of other schemes which are 
in successful operation or may have worked out 
schemes of their own will not hesitate to describe 
them to us. One of the greatest difficulties to be 
faced, particularly in the engineering trades, is that 
the number of men employed in works is continually 
fluctuating, and there is a constant movement from 
one employer to another. How is this to be met ? 
Shall the Post office authorities be made custodians 
of a pension fund, to which men will subscribe so 
much per week on their wages and employers so 
much per week of the wages bill of the week? Or 
shall the Employers’ Federation be invited to extend 
the scheme they have now in operation for the 
benefit of managers and foremen? Here is a 
good point for discussion, once it is admitted that 
the pensioners should in some form or another 
contribute to their own pensions. 


Machinery in Coal Mines. 


Tue second part of the Report of the Depart- 
mental Committee on the effect of the eight hours’ 
day in coal mines, referred to as a whole in our last 
impression, deals with the “ mitigations” which 
may be supposed to prevent any considerable 
reduction in the output ensuing. These mitigations 
may be classified as follows:—(i.) Possibility of 
utilising hours now lost to production within an 
eight-hour limit. (ii.) Possibility of a shortened 
day producing greater efficiency in the men. (iii.) 
Possibility of improvement in mechanical equip- 
ment of collieries. (iv.) Possibility of extension of 
labour-saving machinery. (v.) Possibility of sink- 
ing new shafts and of bringing upcast shafts into 
use for winding. (vi.) Possibility of extending the 
multiple shift system. (vii.) Possibility of intro- 
ducing labour from outside sources. It will be 
understood that the Committee see that the output 
will probably be reduced should the Hight Hours 
Bill become law, although they have shown that, 
in point of fact, the number of hours per fortnight 
actually worked may be greater rather than less 
than now. We have already explained that this 
anticipation can be realised only on the condition 
that the men accept half hours per day in lieu of 
stop days or half holidays, which is very improbable. 
The way out of the difficulty lies in augmenting 
the output per man per hour, while he works a 
less number of hours. Of the seven methods of 
doing this proposed we shall only consider two. 
The first is an improvement in tbe mechanical 
equipment of collieries, and the second is the exten- 
sion of the use of coal cutting machinery. 

The Committee appear to admit that pumping 
and ventilating machinery are quite efficient, and 
that no improvement in them—granting that an 
improvement is possible—would have any effect on 
the output of a colliery. They direct all their 
attention, therefore, to hauling and winding in 
the first place; to coal getting in the second. 
Incidentally it may be said here that there is 
nowhere iu existence a clear definition of what an 
eight-hours’ day means. Is it to be measured at 
the pit head or at the face of the workings? Taking 
it for granted that there may be a reduction in the 
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hauling and winding day of as much as two hours, 
the Committee go on to point out that, as matters 
now stand, the hauling and winding machinery is in 
many cases worked to its utmost limit. The evi- 
dence adduced is conclusive on this point. Thus, 
witness after witness corroborated Mr. E. M. Hann, 
of South Wales, who said :—“ The great bulk of the 
steam coal collieries of South Wales are working up 
either to the maximum of the winding power or the 
maximum of the hauling power or to some limita- 
tion of that sort at the present time.” In Lanark- 
shire the collieries now “wind to their utmost 
limits.” In North Staffordshire, in many cases, 
“the haulage and winding are worked to the last 
ton.” Of course, there are certain exceptions. 
Thus, the managing director of the Denaby 
Main Collieries said that he thought that if 
they could get more labour they could deal 
with the increased output “ somehow.” If the 
evidence is worth anything, it is certain that 
in times of good demand it is impossible to 
send more coal to bank per hour than is being sent. 
Thus, a pit sending 80 tons per hour to bank now 
could, if the Eight Hours Bill becomes law, send 
only 800 instead of 960 tons perday. Assuming that 
the haulage is adequate, it is clear that only two 
methods of augmenting the winding power are 
available—either the velocity of the cages in the 
shafts must be increased, or the number of decks 
in the cage, because it may be taken as certain that 
the cages are now of the maximum dimensions that 
the shaft will take in all respects save height. 
Probably, to wind faster without risk is not pos- 
sible, save in a few cases. In deep pits speeds of 
nearly 50 miles an hour are not uncommon. To 
augment the weights hauled would entail very con- 
siderable and costly alterations in winding drums, 
ropes, and engines. It was, indeed, admitted by 
most of the witnesses that a considerable capital 
expenditure would be required to make the winding 
powers of a pit suit the new conditions. Ié will 
be seen that the Committee contemplated the pos- 
sibility of sinking more shafts, and utilising the up- 
cast shafts for winding, but the Committee con- 
clude that nothing is to be hoped for in this direc- 
tion. 

It should ve kept in mind—it is often forgotten— 
that the conditions of coal mining are now very 
different from what they were thirty years or so 
ago. The shallow seams have nearly all been 
worked out; and, albeit there is an enormous quap- 
tity of coal in Great Britain, it lies at such great 
depths that small collieries have become financially 
impossible. Whereas much might at one time have 
been done with £100,000 capital, five times that 
sum is often needed now. The deeper the shaft 
the less is its winding capacity, because the longer 
must be the interval between the arrival of the 
cages at bank. There are not a few old collieries 
still sending quantities of good coal to the surface; 
nevertheless they are nearly worked out. Obviously 
no further capitai outlay on these pits could be made 
remunerative. As we read the evidence we become 
more and more convinced that the coal mines of 
Great Britain are, as a whole; worked now with 
maximum efficiency, and that to augment the out- 
put per hour would require a large outlay of 
additional capital. 

There are, no doubt, collieries in which the wind- 
ing power is in excess of the cutting power. Some 
little time since an article appeared in our columns 
dealing with the output of steel works, and showing 
that all processes should keep step if the maximum 
was to be attained. What is true of steel works is 
also true of a colliery. Unless the hewers keep 
the cages supplied the winding will not reach a 
maximum. If the hauling is not competent to keep 
the faces clear, it will be useless to hew faster. If, 
finadly;:the bewers are behindhand, the hauling and 
winding must suffer. So far as the evidence goes, 
hauling was never before so efficient. The Committee 
say :—* The introduction of mechanical conveyors 
for transporting the coal along the face to the 
haulage roads —gate-ways—is of recent date, and is 
spreading rapidly in those cases where the nature 
of the roof allows of it. Their introduction has 
been attended with remarkable economic results. 
The problem of removing the largely increased out- 
put from the face, owing to the introduction of 
mechanical coal-cutters, has been met by the appli- 
cation of mechanical conveyors, and chief among 
the other advantages which have been secured are a 
considerable reduction in the number of gate-ways. 
especially in the case of thin seams, consequent 
decrease in dead work, and a saving in putting. 
Conveyors may be worked either with or without 
mechanical coal-cutters; thus, where the coal is 
soft and the roof good, a conveyor may be put in, 
or where the coal is hard, and other conditions 
allow of it, a machine may be worked in conjunc- 
tion with a conveyor.” That much is to be hoped 
from the extended introduction of coal-cutting 


machines we doubt. Useful as it is, the coal-cutting 
machine is by no means a thing that can be used to 
advantage under all sorts of conditions. That it is 
doing excellent service is indisputable ; but it may 
be regarded more as an addition to manual labour 
than as a substitute for it; and even if this were 
not the case, it is by no means impossible that the 
Miners’ Federation would object to its extended 
employment on the ground that such use would 
tend to reduce wages. 

("A dispassionate examination of this report, and 
of the evidence on which it is based, must lead, 
we think, to the conclusion that the first effect, at 
all events, of the passing of the proposed Act of 
Parliament would be dislocation of the present 
methods of coal mining in this country. That 
matters would settle down again on a new basis 
there is, of course, no room to doubt. One probable 
effect would be just that the men would least like, 
namely, the development of machinery and its 
substitution for manuallabour. This has invariably 
been the effect of legislation interfering with and 
limiting the hours during which work may be 
carried on. From the humanitarian point of view 
this is just as it should be; but it has not always 
been pleasing to those whom it is desired to benefit. 
When we bear in mind that the Federation is an 
exceedingly powerful body, and that it is prac- 
tically impossible to carry on the mining of 
coal without its full concurrence, we are sur- 
prised to find that legislation is considered 
necessary at all. If the Federation choose to fix 
the working day at eight hours, there is at this 
moment ostensibly nothing to preventthem. Why, 
under the conditions, the union leaders should press 
for this Act is a problem the solution of which lies, 
of course, in some unseen influence. It has been 
asserted, among other things, that it is wanted to 
compel the Durham miners to join hands with the 
Federation. If the intention is simply to raise 
wages by diminishing the output per man, it can 
only be said that the operation being economically 
unsound, the men will probably be disappointed. 
Wages are paid out of the money obtained by the 
sale of coal, and the less coal there is to sell the 
smaller, in the long run, will be the sum available 
for the miners, although for the moment scarcity 
may augment price. The best that can be said 
about the proposed Bill is that, should it become 
law, the demand for mining machinery will pro- 
bably be stimulated. It seems a pity that the 
Federation did not give evidence. A clear exposi- 
tion of the reason why an eight hours’ day is 
demanded could not fail to be useful, possibly 
convincing. 


American Permanent Way. 


It requires some courage in the United States, 
and even in this country, to assert that the 
permanent way of American railroads is not the 
best possible. A flat-footed rail is carried on 
transverse sleepers, or, as they are called, ties, and 
secured thereto with hooked spikes driven into the 
ties. On first-class roads thin steel plates are 
interposed between the tie and the rail foot, in 
order to extend the bearing surface and keep the 
rail from sinking into the wood. We have been 
constantly assured that a track of this kind is in 
every way superior to the English road. The 
reply has always been that the American system of 
construction was very fully tried in this country, 
and was given up because it was in all respects 
inferior to the road made with chairs, which is now 
universally used at this side of the Atlantic on all 
but a small proportion of second-class railways. 
Last week, at the close of an article commenting 
on the incessant breaking of rails in the State of 
New York, we wrote: “A third element of mischief 
lies, perhaps, in a weak system of permanent way, 
which permits the rail to bend under passing loads, 
with an ultimate deteriorating molecular change of 
structure.” 

It is an interesting coincidence that at about the 
same time an article was being written for the 
Scientific American which contains the following 
passage :---‘‘ We are certain that if an engineer who 
——we will suppose for the sake of argument—had 
never seen a railroad track were supplied with a 
statement of the weight, speed, concentrated wheel 
loads, and other data regarding modern railroad 
trains, and were asked to design a suitable and safe 
road-bed for the same—we are confident, we say, 
that he would design a structure very different from 
that upon which trains are run to-day. Certain it 
is that he would never adopt the 4-rail with its 





wide, thin base, so inadequate to withstand com- 
pressive strains when it is bent in the reverse 
direction. Nor would he adopt a soft-wood tie. 
And if, for the want of other available material, he 
did use the wooden tie, it is certain that he would 





ridicule the idea that the miserable little spikes 


which we now use would be sutficient to hold the 
rails in place. Moreover, with one or two @Xcep- 
tions, he would reject the present methods adopted 
in splicing the ends of the rails.” Is it too much 
to hope that after this certain irresponsible critics 
who can find nothing good in Great Britain, will 
keep silence in the future. 

It has often been urged by those who are quite 
ready to admit that United States practice is 
unsound, that the cheapness of timber permits tho 
use of so many sleepers that the road is really not 
so bad as it seems to be. But the cheap sleeper 
is not equal in quality to those used in this country. 
It will not hold spikes well, and it will not stand 
up to the rail, It is a curious fact that little or 
nothing has been done to make track better on the 
other side of the Atlantic. Numbers of patents 
are taken out each year, but they are nearly all for 
improvements in fish-plates; a few refer to the 
construction of chairs. But the inventor can ‘lo 
nothing. The improvement of the permanent way 
rests with the railway companies. So far, it has 
taken only one form—the panacea for every evi! 
lies in augmenting the weight of the rail. One 
authority holds that rails ought to bave a base Gin. 
wide, to be 7in. deep, and to weigh 115lb per yari 
We do not hesitate to say that an English roa: 
laid with a standard bull-headed rail, 90 lb. to tho 
yard, carried in 40 lb. chairs, would be in every way 
a better road. American engineers maintain that 
our track is too stiff, and knocks the engines to 
pieces. In this country we are unaware of any 
experience confirming the soundness of this view. 
We retaliate by saying that there is a substructure 
as well as a superstructure in permanent way. | 
that is bad and weak, then a rigid road will come 
to grief. A weak road will follow the ups and downs 
of the ballast, and, in one sense, give much more 
easy running than a rigid rail would. But two 
wrongs do not make a right. The rail bed, 
with its ballast, must be made sound and good ; 
until it is, compensating levers and an elastic track 
are necessities, not luxuries. 

Our contemporary is extremely outspoken. 
Nothing that we could write in the way of criticism 
could be so severe. The bad character of the 
United States permanent way is attributed to 
ignorance, neglect, and the desire for something 
cheap. The whole system of construction is a sur- 
vival of the unfit. It originated when “ qualified 
engineers were scarce, and when paucity of capital 
made it necessary to adopt the simplest anc 
cheapest forms of construction.” Our contem- 
porary, we may add, does not contemplate the 
adoption of the chair system. Taking the 115 lb. 
rail, of which we have spoken above, as a standard, 
he goes on :—‘‘ The ties should have at least a Yin. 
base ; they should be spaced not over 20in. centre 
to centre; and the bearing of the tie on the ballast 
should be reduced from the present 5 tons per 
square foot to 3°8 tons. This would give an 
increase in the rail alone of about 37 per cent. of 
resistance. Such a track would be an advance, 
provided that the place of the spike were taken by 
some form of bolted connection, the bolts passing 
entirely through the tie, and not less than three 
bolts, two on the outside and one on the inside, 
being used at each tie plate.” Such a track would, 
no doubt, be an improvement on the existing road, 
but it would cost much more than a chair and 
sleeper road. The rails would weigh 25]b. per 
yard more than a 90 1b. rail. The greater depth of 
them would increase their liability to overturn, 
their narrow base being in every way inferior to 
the long foot of a chair. There is a limit to the 
number of transverse ties that can be used. If 
they are too close, they cannot be properly packed 
by the platelayers. The flat-footed rail must go 
ultimately in the United States, as it has gone in 
Europe and India. Traffic in Great Britain is 
much more dense than it is in America. Our 
speeds are higher. We have ten fast trains for one 
in the United States. We have as heavy locomo- 
tives, but we have no approach to the number of 
horrible so-called “ accidents,’ which are the result 
of the use of a system of permanent way long since 
considered obsolete by British engineers. If 
American engineers are wise they will follow the 
example we have set them. But a word of warning 
is necessary. A badly-made chair road is probably 
worse and more dangerous than the present 
system. Unless there are radical changes in 
management, it will be as well, perhaps, to keep to 
the flat-footed rail. This is one of the reasons 
why we have suggested resort to a continuous 
sleeper, as used for so many years on the Great 
Western Railway. 


The Hot Air Economiser. 


Tue paper by Mr. Capron, read at the last meet- 





ing of the Iron and Steel Institute on hot air 
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economisers, of which we publish a long abstract 
this week, directs attention to an important ques- 
tion. We believe that the magnitude of the loss 
incurred by admitting cold air to boiler furnaces is 
not often appraised at its full value. It is to be 
regretted that Mr. Capron’s paper is not so con- 
vincing as it ought to be, because of the way in 
which the conditions of the trials he records have 
been mixed up. Lnough remains, however, to 
show that practice may be made to come very close 
to theory. Divested of all extraneous matter, Mr. 
Capron’s argumentsare largely based on the fact that 
much heat is carried away up the chimney of a 
steam boiler which could be saved. It is worth 
while to supplement Mr. Capron’s paper with a 
siple statement of facts, which he has not given. 

The air supplied to a furnace is first heated up to 
a temperature of something between 2000 and 
3500 deg. Fah., according to the rapidity of com- 
bustion. This air is subsequently cooled down 
again by passing through the boiler flues, and 
finally leaves the heatiog surface of the boiler at a 
temperature varying between 400 and 1000 deg. 
Fah., the temperature depending for its amount on 
numerous conditions. In average boiler practice 
the air admitted to the furnace will be raised in 
temperature about 600 deg. Fah.—that is to say, 
assuming that the temperature of the air in the 
stokehold is 50 deg , it will be about 650 deg. as it 
leaves the flues. Although we speak of air for con- 
venience, it is to be understood, of course, that the 
products of combustion are composed of various 
gases, the specific heats of which differ slightly 
from that of air. But for our present purpose it 
will be enough to treat them simply as air, and to 
take the specific heat of it as 0°23. The smallest 
weight of air that will completely burn | lb. 
of coal is 12 lb. More than twice this quan- 
tity is entirely unnecessary. In a well managed 
furnace each pound of coal will be supplied with 
18 lb. of air. This air will be 600 deg. hotter when 
it leaves the boiler than it was when it passed up 
through the fire-bars, or entered through the fire- 
door, and 18 lb. x 600 x ‘23 = 2484 B.T.U. 
If the coal is good, its calorific value may be taken 
at 14,000 units. Of this the utmost quantity 
remaining, after heat has been provided for the air 
in making steam, is but 11,516 units—that is to 
say, roughly speaking, nearly 15 per cent. goes up 
the chimney. If, now, we heat the air before it 
enters the fire to, say, 300 deg. Fab., then—the con- 
ditions remaining as before—we can reduce the loss 
by one-half. The waste will then be about 8:5 
per cent. It often happens, however, that the 
weight of air entering is much more than 15 lb. 
In that case the losses and gains will be propor- 
tionately augmented. It not infrequently happens, 
however, that large admissions of air reduce the 
temperature, while, on the other hand, small 
admissions increase it. Allowance should be made 
for this when preparing a heat balance-sheet. 

Now, if we turn to Mr. Capron’s paper, it will be 
seen that he claims that a saving of as much as 
25 per cent. has been effected by the heating of air 
by the waste products of combustion on the Ellis 
and Eaves system. Under the conditions stated, 
it is impossible that all this saving was brought 
about by raising the temperature of the air. We 
are not disputing the truth of the statement that 
this saving was effected. But it was obviously due 
to some cause or causes other than heating the 
air. Before going further, however, we must be 
clear as to the meaning which Mr. Capron attaches 
to “efficiency.” Obviously his percentages refer to 
the total units in the coal. These represent a 
standard to which the performance of the boiler is 
referred. Thus, in the experiment with a Lan- 
cashire boiler hand-fired in the ordinary way, 
55°6 per cent. of 14,000 units was utilised, while 
when hot air was supplied 77 per cent. of 13,000 
units was utilised. If, again, we take test No. 3, 
we find the efficiency given at 72 per cent., the 
calorific value of the coal being 13,000 units. The 
water evaporated in this case was 9°74 1b. from and 
at 212 deg. Fah. This required 9400 units. If the 
air entered at 300 deg. and weighed 18 lb. per pound 
of coal, and left the boiler at double that tempera- 
ture, it would require approximately 1242 B.T.U. 
to heat it, or 9°5 per cent. If more air: passed 
through the furnace the percentage would have 
been greater, but it is not possible that the 
conditions could have been such that the 
mere heating of the air could have augmented 
efficiency by 25 per cent. If we turn back to test 
No. 2 we have a natural draught efficiency of 55-6 
per cent., and a hot air efficiency of 77 per cent, 
This does not really mean that the latter was 
better than the former by 77—55°6, or 22:4 per 
cent., because in the hot air run the feed-water was 
hotter by 95 deg. than when the natural draught 
trial took place. Mr. Capron, as we have said, 


gives the results of experiments in which there 


was more than one variable factor—a fatal mistake 
in experiments of all kinds. 

It is, however, not necessary to go into minute 
details ; indeed, calculations where the data are so 
scanty must be in some measure mere guesswork. 
It is enough to point out that the saving to be 
effected by merely heating the air, although it is 
very well worth having, cannot alone represent 
anything like 25 per cent. added to the efficiency of 
a boiler. Admitting that Mr. Capron gives results 
actually obtained, we must seek an explanation for 
them in causes to which he has only incidentally 
referred. Unfortunately, we know nothing of the 
volume of air admitted to the fire. We suspect, 
however, that with the fan it was les3 than with the 
natural draught. Nothing is said about air enter- 
ing above the fire when natural draught was used. 
There can be no doubt, however. that combustion 
would be more complete with than without hot 
air. All the conditions, with closed ashpans and 
diminished radiation losses, are favourable to 
economy ; in one word, the system must be taken 
as @ whole. No doubt Mr. Capron intended that it 
should be understood that heating the air was only 
one factor, but a factor which carried other elements 
of economy with it, although he has not made this 
quite clear. The enormous success of the Howden 
system at sea is a direct proof that boiler efficiency 
may be greatly augmented by dealing with com- 
bustion and steam making on proper principles. 
The difference between the Howden and the Ellis 
and Eaves methods lies in details—of importanceno 
doubt from the constructive point of view, but so 
far a8 combustion is concerned, coming out about 
the same. After all, the precise way in which 
economy is secured is of secondary importance to 
the steam user so long as it is secured, and about 
this there is no room for doubt; combustion is 
improved, the power of the boiler augmented, 
smoke is prevented. Maximum boiler economy can 
only be secured when waste is stopped as far as 
possible. Heating feed-water and heating air are 
both desirable things. They need not be rivals. 
Luckily or unluckily, there is generally plenty of 
heat sent to waste up the chimney for both. But 
heating feed-water cannot improve combustion, and 
combustion is the weak point in a great deal of 
boiler engineering. 


The Driving of Cotton Mills. 


THERE has recently been considerable discussion 
in Lancashire concerning the best means of driving 
the machinery in cotton factories. Hitherto the 
steam engine, with a large rope driving wheel, has 
—— monopolised the field; and no possible 
ault can be found with the system on the score of 
economy or certainty of action. There are few 
steam plants which operate with such a low con- 
sumption of fuel. Moreover, the construction of 
engines for this class of work has long been 
standardised, ana their builders have very extensive 
experience to fall back upon. The erection in recent 
times of so many new factories in Lancashire has, 
however, opened the eyes of electrical engineers to 
the wide field which exists for exploitation by the 
electric motor. The advocate of the electrical 
drive has gone to the mill-owner with arguments to 
show how the coal bill can be reduced by the 
addition of an electric generator to the existing 
engine, and the substitution of electric motors for 
the rope drive on the line shafting. He was also 
able to point out with a large measure of con- 
sistency, how in engineering workshops electricity 
had replaced belt-driving. But tbe relative condi- 
tions will scarcely bear comparison ; and the shrewd 
Lancashire mill-owner will doubtless ask how the 
change from steam and rope drive to steam, electric 
generator, and motor drive is to benefit him. Take 
capital outlay first. On this score the argument 
must be obviously and ‘decisively against the elec- 
trician. Take fuel economy. If there be a gain 
on the part of the electric drive on account of 
losses due to friction in steam engine driving, it 
will be largely, if not completely, discounted by the 
losses in conversion of energy from one form to 
another. For instance, we might allow 5 per cent. 
of loss at the generator, then there is a small loss 
between the generator and the motors, and a still 
further loss on the motors themselves. All these 
losses, though small in themselves, aggregate to 
probably as much as the loss in an etticient rope 
drive. With regard to certainty of operation, there 
is not much to be said against either system. It 
must, however, be admitted by the advocates of 
steam that in the case of awkwardly arranged mills, 
or in mills in which it is sometimes desirable to 
operate only certain portions of the machinery 
separately, the electric motor shows considerable 
advantages. In the case of the equipment of a new 
mill, too, in which capital outlay or ground space 
require to be economised, and where electrical power 














can be had from outside sources at less than one 
penny per unit, the electric drive has certain obvious 
advantages. It is, however, further claimed that 
the production of a mill is increased by the use of 
electric motors. This is said to be due to the uni- 
form torque of the electric motor, this even-turn- 
ing moment admitting of a higher speed of the 
machinery, and, particularly in the case of fine 
spinning, reducing the number of breakages of the 
cotton. So far there seems to be wanting sub- 
stantial proof that the gain in production, if any, 
is sufficient to compensate for the increased cost. 
In this brief review of the subject we have not 
considered the claims of the gas engine for mill 
driving. Although it has not been extensively 
adopted, this form of prime mover, combined with 
its own gas generator, will probably have to be 
reckoned with in the future. We recently alluded 
to a large double-acting two-cycle engine, which is 
intended for driving a cotton mill. Hitherto the 
chief objections raised against gas engines for this 
class of work have been the irregularity of the 
torque of the driving wheel and uncertainty of 
starting. The first objection can now be said to 
have been removed, for gas engines are in use 
driving alternators in parallel, and we have no 
doubt that the starting difficulty will be overcome. 


The Trades Disputes Act. 


Ir is hardly surprising that an Act which is 
specially devised to prevent litigation should be 
seldom heard of in the Law Courts. We are not 
aware of any English case in which the meaning of 
the Trades Disputes Act has been discussed ; but it 
has come before the Scotch Courts in the recent 
case of Russell and Co. v. United Society of Boiler- 
makers, &c. This case was heard in the Court of Ses- 
sion on May 26th, and was reported on May 27th in 
the Scotsman. The action was brought to recover 
£300 damages against the Society and a district 
delegate for bringing about a strike in December, 
1905. All the fitters and platers in the employment 
of the pursuers left their work between the hours of 
9.45 a.m. and 12.45 p.m. The first defence put for- 
ward was that the men were paid by piecework, and 
that accordingly they were entitled to stop work at 
any time they pleased without committing a breach 
of their contract of employment. In Lord Sal- 
vesen’s opinion, it did not in the least follow 
that because a man was paid by piecework he 
was not bound to work during the ordinary 
hours. The defenders also pleaded that, under 
Sec. 4 (1) of the Trades Disputes Act, 1906, the 
action could not be brought. What the pursuers 
said was that the men left their work in conse- 
quence of their being ordered to attend the meet- 
ing, and that the delegate knew of their obligation to 
work, and issued the notice intending to procure 
and induce the men to break their contracts of 
service. The terms of the section are :—‘ An 
action against a trade union, whether of workmen 
or masters, or against any members or officials 
thereof, on behalf of themselves and all other mem- 
bers of the trade union, in respect of any tortious 
act alleged to have been committed by, or on behalf 
of, the trade union shall not be entertained by any 
Court.” Lord Salvesen pointed out that in this 
case both the cause of action and the action itself 
occurred prior to this Act coming into operation, and 
the argument really involved was that the Act was 
retrospective. He was of opinion that the words 
‘“‘an action shall not be entertained by any Court”’ 
did not refer to an action actually before the Court 
when the Act was passed. In consequence, the 
employers had judgment. There is little doubt that 
if the Act had been in force at the time when the 
action was commenced, it would have afforded a 
complete defence. , 


The Yarrow Educational Fund. 


On the next page we give a short report on the 
working of the Yarrow Educational Fund of the 
Institution of Civil Engineers. The Fund owes its 
existence to Mr. A. F. Yarrow, who handed over 
a large sum of money for the Institution to hold 
in trust, so that its income might be applied towards 
the training of young men who, desiring to be 
engineers, lacked means to obtain the necessary 
scientific and practical knowledge. The Fund is 
intended primarily to assist candidates who have 
entered the engineering section of an approved 
technical college, and who have during their course 
of study at college been regular in attendance, and 
give evidence of earnestness of character and ex- 
ceptional ability. The candidates for the scholar- 
ships which are granted out of the fund must bo 
British subjects, and not more than twenty-one 
years of age. Evidence must be forthcoming that 
they cannot provide the means to continue their 
engineering education either from their own re- 
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sources or with the aid of friends or relatives. 
When we say that the scholarships vary in amount 
from £50 to £100 per annum, and that they can be 
held for three years, it will be appreciated what an 
immense advantage they may confer on those who are 
iucky enough to obtainthem. The report on this page, 
which we have just received from the Secretary of the 
Institution of Civil Engineers, will show that the 
Fund is now in full operation, and that it has been 
taken full advantage of. We spoke of this Fund at 
the time of its initiation, and we feel that Mr. 
Yarrow would himself prefer that we should not 
again refer in terms that it deserves to his munifi- 
cent gift. It must, however, be a matter of much 
satisfaction to him to feel that his Fund is being 
highly appreciated, and that it is likely to bring 
forth much good fruit. 








MAGNETIC CHARACTER OF VESSELS. 


AN interesting paper was recently read on the “ Mag- 
netic Character of Vessels,” by Captain W. Bartling, 
I.N.R., before the North-East Coast Institution of Engi- 
neers and Shipbuilders. The first portion of it dealt 
with some experiments carried out during the construc- 
tion of the steamer Thueringen at the works of the 
Weser Shipbuilding Company of Bremen. The first 
observation, which was taken ten weeks after the double 
bottom was built and riveted, showed the polaric power 
of the ship to be 25 per cent. A month later, when more 
material had been built in, the induction had advanced 
to about 34 per cent., and so on, until when the vessel 
was ready for launching she was a magnet of consider- 
able power, having about 57 per cent. of the horizontal 
magnetic power of the earth. Then, when launched. the 
vessel was swung into a position very nearly diametrically 
opposite to that in which it was built. The result was 
that the magnetic power decreased from day to day— 
considerably quicker, it may be mentioned, than it had 
grown—until after twenty days it was only 15 per cent. 
of the earth power. As a consequence of this the 
standard compass on the flying bridge went to sea with- 
out a compensating magnet, and the steering compass, 
which was also on the flying bridge, only needed one 
compensating magnet. It is interesting to compare these 
results with those obtained with a sister vessel. When 
launched the magnetic conditions of the second vessel 
were found to be practically the same as those of the 
first. The vessel, however, was not swung, and her 
head during completion pointed in exactly the same 
direction as during building. The magnetic power con- 
tinually increased, and finally reached a value of 68 per 
cent. of the earth’s power. Consequently no less than 
seven compensating magnets were required in the com- 
pass, this, of course, impairing its efficiency. 
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builders, each of whom submitted a model of the yacht 

they suggested, a large drawing showing the yacht at 

sea and, of course, other detailed plans. The various 

firms tendering were not handicapped in any way by 

stipulations or plans, but were left very much to their 

own discretion in the planning of the vessel, except 

that they were informed of the general dimensions and the 

draught that was required. They were given to understand that 

the yacht was to be considerably smaller than the Victoria 

and Albert ; that she was to beof a draught sufficiently light to | 
enter ports into which the larger vessel cannot go—such, for | 
instance, as Flushing and Nice—that she was to be fitted | 
up for the Royal Family und their private suite, and not | 
for large parties of guests, and that she was to have turbine | 
machinery. 
A new teature in the competition for the contract was that 

in each case the designs submitted contained only a motto, 

the name of the firm, and the tender, being enclosed in a 

sealed envelope, so that the designs were dealt with entirely 

on their merits, and without considerations of origin or price. 

The Admiralty Committee, which included Admiral Sir John 

Fullerton, Admiral Sir A. Berkeley-Milne, and Sir Philip 

Watts, Director of Naval Construction, finally recommended 

those of Messrs. Inglis to the King; they met with his 

Majesty’s unqualified approval. 

The new yacht, while replacing the Osborne, which is no 


schooner rig, with the time-honoured and graceful cut-water 
stem and bowsprit. The steam steering gear on the vessel 
is by John Hastie and Co., Greenock. The Alexandra is tho 
first Royal yacht designed from the foundation and specially 
built for turbine machinery, the only other existing Royal 
turbine yacht being the Mabroussa, formerly a paddle steamer, 
which, it will be remembered, the Inglis firm renovated and 
supplied with Parsons turbines of their own manufacture 
last year for his Highness the Khedive of Egypt 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE Yarrow Educational Fund of the Institution of Civil 
Engineers, founded in 1905, is now in systematic operation under 
the dire::tion of a special committee of the Council of the Institu- 
tion. The following list of appointments to scholarships already 
made by the Council of the Institution will illustrate the operations 
of the Fund :— 

Scholar. 


1. Carty, Edward Godfrey 


Scholarsh ip awarded, 


To enable him to en) oper his 
scientific training by practical 
training under the City Engi- 
neer of Liverpool. 

To enable him to supplement his 


to 


. Kennett, William Charles ... 
























































































Tue remarkable development of open-hearth steel pro- 
duction in the. United States is shown by statistics 
recently published by the American Iron and Steel 
Association. During 1906 the production amounted to 
10,970,998 tons of ingots and castings, of which basic 
steel represented 9,649;385.tons and acid steel 1,321,613 
tons. The total production in 1896 was 1,298,700 tons, 
and this total has steadily. increased year by year, 
although there have» been fluctuations in the totals for 
basic steel. The rapid, development of basic as compared 
with acid steel is due partly to the reduction in the 
amount of scrap material available, and largely to the 
fact that the Bessemer pig required for the acid open- 
hearth steel is growing relatively scarce, while ‘there is 
plenty of basic-pig/ The phosphorus content in this 
latter is now: much lower than formerly, but is still out- 
side the limifef 0°10 per cent. permissible for Bessemer 
pig. While the production of open-hearth steel has been 
growing apace, that of Bessemer steel is practically at a 
standstill, and it is confidently expected that while the 
Bessemer total in 1906 was about 1,300,000 tons greater 
than the open-hearth total, the latter will have a lead of 
1,300,000 tons in 1908. This result will be attained by 
the eighty-six furnaces which the United States Steel 
Company is now building, distributed among three of its 
works. These are of 50 to 60 tons capacity. Using 
direct metal and running sixteen to eighteen heats per 
week, they will produce from 75,000 to 80,000 tons of 
ingots per week, approximating to an annual production 
of 4,000,000 tons. These furnaces will gradually be put 
in service during the present year and the early part of 
next year. 








THE KING'S NEW YACHT. 


Tue triple-screw turbine yacht Alexandra, built for the 
use of his Majesty King Edward by the firm of A. and J. 
Inglis, Limited, Pointhouse Shipyard, Glasgow, was launched 
from their yard on Thursday, 30th May. The naming cere- 
mony was performed by Princess Louise, Duchess of Argyll, 
who, with the Duke, had a very appreciative welcome. The 
foresight, care, and skill expended in the vessel’s design and 
construction have been exceptional, or, at least, adequate to 
the high demands of the work. The surveillance, as Dr. 
Inglis on the occasion of the launch hinted, has been strict 
and rigid, and progress with the vessel has been leisurely. 
The Inglis firm—of whom Dr. John Inglis is principal— 
secured the contract to build the yacht in March, 1905. 


longer fit for service, is to be an auxiliary rather than a sub- 
stitute for the Victoria and Albert, vuilt in 1899. Being 
137ft. shorter than the latter, and in consequence of a much 
lighter draught of water, and le:s than half the tonnage, the 
new vessel will be preferred for many purposes. She is 275ft. 
long on the water line, 300ft. overall, and has a beam of 40ft., 
with a depth to upper deck of 23ft., and a normal draught of 
water of 12ft. 6in., at which draught she is expected to dis- 
place 2050 tons. 
bridge deck 150ft. in length, which is carried over the full 
width of the ship and there supported by stanchions fromthe 
main rail, thus affording a sheltered promenade. ‘he 


reception-room, dining-room, and pantry, while abreast of it 
there are two small boudoirs, which have aclear view ahead 
and astern, and also over each side. The King’s smoking- 
room is under the bridge, and also rooms for the commander 


for the accommodation of officers, crew, and servants 
generally, as well as the cuisine and other features of the 
King’s floating home, are, as may be supposed, of a well- 
devised description. 
with electric light by Claud Hamilton and Co., Glasgow. 

The turbine machinery of the Alexandra, which, as is well 
known, is being made by the Parsons Company, Wallsend- 
on-Tyne, is designed to develop 4500 horse-power, and give 
the vessel a speed of about 18} knots. As will be gathered 
from the illustration we give of the propellers, reproduced 
from a photograph of Maclure, Macdonald and Uo., the three- 


propelled versels also obtains here. Of the three turbines 
that on the centre line of shafting is high-pressure, the two 
side turbines being low-pressure, while reversing turbines are 
incorporated in the exhaust casing of each of the latter. 
Special attention has been given in the design of the main 
features to secure accessibility and convenience in the over- 
haul of parts, both main and accessory, with the least pos- 
sible disturbance of the general arrangement. Pumps for | 
forced lubrication for the bearings, with all the latest fittings, 
for the control of the flow of oil are fitted, while an indepen- 
dent oil cooler, and oil and feed filters, are also provided. 
The Parsons patent vacuum augmentor and its accessories, 
for the securing of the high vacuum desirable, are also to be 
fixed. The starting and operating valves are on a level with | 
the turbines, thus affording the engineer-in-chargea full view of 
the engine-room and allits features. One valveonly isemployed 
for starting, and the two manceuvring valves—that is to say, 
one for the pressure ahead, and the other for the astern 
motion—are combined, and operated by one handle. Steam 


will be supplied from three Yarrow water-tube boilers, the 
combustion being carried off through two 


products of 





They did so in competition with a number of other ship- 





funnels, 


There will be three masts and a modified three- 





She has a top-gallant forecastle, also a | 


pavilion or deck-house which this deck covers contains the | 


of the vessel, the officers, and the surgeon, as well as the | 
ship’s hospital or sick bay. On the main deck, abaft the tur- | 
bine room, are the royal apartments and rooms for his | 
Majesty’s secretary, equerries, and others, The arrangements | 


The yacht throughout is being fitted | 


shaft arrangement now almost invariably adopted in turbine | 


| construction. 


scientific training by a prac- 
tical course at Messrs. Siemens 
Brothers’ works at Stafford. 

To enable him to 205 ppp his 
practical training by a course 
of scientific study at the 
Municipal Scho] of Tech- 
nology, Manchester. 

To enable him to supplement his 
practical training by a course 
of scientific study at the Royal 
College of Science. 

To enabie him to complete his 
scientific training at Glasgow 
University. 

To enable him to complete his 
scientific training at Trinity 
College, Dublin. 

To enable him to supplemeot his 
practical training by a course 
of scientific study at the Royal 
College of Science. 

To e.able him to supplement his 
practical training by a course 
of scientific study at the 
Central Technical College. 


The income of the Fund is sufficient to admit of the appointment 
of two or three new scholars annually, and applications for 
scholarships must be made in accordance with regulations, copies 
of which and further particulars may be obtained from the Secre- 
tary, Dr. J. H. T. Tudsbery, at the Institution, 25, Great George- 
street, Westminster. 


3. Webb, Albert Edwin 


. Rowell, Henry Snowden 


5. Wishart, George ... 


So: 


3. Dawson, Lionel Edward 


. Lees, George ... 


. Bullock, William Edward ... 








THE INSTITUTION OF Civil ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—At the invitation of Mr. Charles A. 
Harrison, the second visit of the session will be made on Thursday, 
June the 13th, to the Wear Bridge, Sunderland, now in course of 
The train to be taken leaves the Central Station, 
Newcastle, at 1.50 p.m. 


NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 


| ENGINEERS.—A general meeting of the members of the North of 
| England Institute of Mining and Mechanical Engineers will be 


held in the Wood Memoria! Hall, Newcastle-upon-Tyne, at two 
o’clock, on Saturday, June 8th. The following papers will be open 
for discussion :—‘‘ Rescue Apparatus and the Experiences Gained 
therewith at the Courriéres Collieries by the German Rescue 


| Party,” by Mr. G. A. Meyer; ‘‘A New Apparatus for Rescue 


Work in Mines,” by Mr. W. E. Garforth; ‘*The Pneumatogen : 
The Self-generating Rescue Apparatus, Compared with other 
Types,” by Mr. R. Cremer ; “‘ Liquid Air and its Use in Rescue 
Apparatus,” by Mr. Otto Simonis ; “‘Sinking through Magnesian 
Limestone and Yellow Sand by the Freezing Process at Dawdon 
Colliery, near Seaham Harbour, County Durham,” by Mr. E. 
Seymour Wood ; and the following paper will be read or taken as 
read :—‘‘ Treatment of Dust in Mines, above and below Ground,” 
by Mr. Richard Harle. The Wolf benzine and acetylene gas 
safety lamps will be exhibited. 
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TURBO-ALTERNATOR AT 


ISLINGTON ELECTRICITY WORKS 


WILLANS AND ROBINSON, LIMITED, RUG3Y, AND DICK, KERR AND CO. LIMITED, LONDON, ENGINEERS 











POS OR De Te 





TURBO-ALTERNATOR FOR SYDNEY. 


On Friday last we were invited by Messrs, Dick Kerr and 
Co. to visit with them the works of Messrs. Willans and 
Robinson, of Rugby, to inspect a large turbo-alternator 
destined for Sydney. It is, perbaps, hardly necessary to add 
that the alternator was made by the former firm, and the 
turbine by the latter. 

The alternator is designed to give an output of 2000 kilo- 
watts when working with a power factor of -85, the 
periodicity of 50, and a voltage of 5200. The accompanying 
engravings—Figs. 1, 2, and 3—show, in Figs. 1 and 2, the 
stator with and without the end cover removed, and in 
Fig. 3 the rotor. These give a good idea of the general con- 
struction of the alternator. The frame is made of cast iron, 
and it supports the stator laminations, The winding is em- 
bedded in slots, which are insulated with pure mica. Venti- 





The field winding is built up of solid copper strip wound 
on edge. It1is insulated between turns by means of paper and 
mica, and is supported in a copper spool with heavy insulated 
flanges. The spools after being formed and insulated are 
subjected to hydraulic pressure in the axial direction of about 
50 per cent, over the pressure to which they would be subjected 
from centrifugal action in normal running. The copper 
winding of the fields bears flat on the insulation, so as to 
avoid danger of cutting. The terminal leads of each spool 
are carried out on the bottom of the spool, and are composed 
of very thin and flexible copper strips. Between the spools 
special wedges are provided against the horizontal component 
of the centrifugal force, which tends to open the spools. 
The spools, after being assembled and connected up, are 
finished on the outside surface, where otherwise the copper 
would be bare, by means of a special varnish, which is said 
to be oil and waterproof, and presents a very hard and glossy 








to one collector ring are kept separate from the brushes 
belonging to the other. They may be adjusted and 
replaced if necessary when the machine is running, without 
interfering with its working. 

The most recent designs of the Dick-Kerr alternator for 
coupling to turbines embody slight improvements on preced- 
ing types which are worthy of note. As distinguished from 
many other turbo-alternators, the standard Dick-Kerr alter- 
nator is of the salient pole type. There has been in some 
quarters recently a certain amount of controversy as to the 
respective merits of the two types. It is unnecessary 
to recapitulate the chief points of difference between 
the two points, but Messrs. Dick-Kerr argue that the 
type we have been describing has decided advan- 
tages from an electrical point of view. The salient pole 
construction with lower magnetic leakage in field and 
armatures is, they point out, conducive to better inherent 























Fig. 1i—-STATOR WITH END COVER REMOVED 


lating ducts are provided in the frame, ‘and the rise of | 
temperature in the alternator is claimed to be lower than the 
figure usually insisted upon in engineers’ specifications. 
Stiffening fingers are provided cn the outside of the lamina- 
tions, with the object of obviating vibrations as far as possible. 
The frame rests upon, and is ordinarily bolted to, a sole plate, 
so formed that it is possible to slide the stator in a direction 
paralle) with the axis of the shaft, and so to uncover the 
rotor for inspection. 

The rotor body is built up of a central solid steel casting 


surface, making it"easier to clean the machine. The shaft is 
of special pressed steel, and is finished all over. The rotor 
is pressed over it with about 100 tons pressure. 

The collector rings are of cast iron, fixed over a solid steel 
sleeve, and of a construction designed to make it impossible 
for deformation to occur under working conditions, the 
collector rings being shrunk hot over special micanite rirgs 
which are built up directly on the steel shell of the collector 
ring. The leads from the field coils are carried to to the 
collector rings, and are protected by means of metallic caps, 


cast under pressure with projecting poles. The central body | which are fitted over the shaft and to the end of the rotor 


is machined and bored out to a diameter larger than the | 
shaft. wo cross-shaped pieces are built at each end of the 
central body, and carry the rotor on the shaft. The pole tips | 
are laminated, and are dovetailed on the steel casting of the 
central body. Special end pieces, also dovetailed on the | 
steel casting, retain the laminated tips in position, and at the 
same time act as checks against centrifugal force to keep the | 
spools in pcsition. 





body. The connection of the leads to the collector rings is 
also protected by a cap, which is easily removable for 
inspection if necessary. The object bas been not to have any 


loose connection or projecting psrt in connection with the | 
collector rings and rotor body, and thus to make it possible | 


to keep the machine clean when running. 
The brushes are of special graphites of very low friction 
coefficient and high’ conductivity. The brushes belonging 





Fig. 2—STATOR WITH END COVER IN PLACE 


| regulation, and that it enables machines to be designed with 
lower stator iron losses, and in conjunction with the possibility 
of using a larger"amount of coprer in the rotating field that 
it increases the efficiency considerably. We are informed 
| that the mechanical design is such that the maximum 
| stresses to which the material is subjected are never more 
than 20 to 25 per cent. of the elastic limit of the material 
| used, this giving a factor of safety between 4 and 5. A 
| departure in the Sydney machine appears to be the use of 
| solid end shields, which, no doubt, has material influence in 
reducing the noise and in preventing dirt being drawn into 
| the machine. At present no photograph of the combined 
| machine for Sydney is available, but the general appear- 
| ance of the plant is well seen in the above engraving, 
wkich represents a Willans-Dick-Kerr turbo - alternator 
recently supplied to Islington. We understand that the 
| design embraces sizes from 500 up to 10,C00 kilowatts and any 
| periodicity. 
' The Willans-Parsons turbine differs in one or two points 















584 


THE ENGINEER 


JUNE 7, 1907 


—.. 








from others manufactured under the same licence. The par- | 
ticular turbine under consideration is arranged with two | 
balance pistons in place of three usually fitted on turbines of | 
this type. Ordinarily the three balance pistons are placed | 
on the high-pressure end of the turbine. Willans and | 
Robinson, Limited, have considered it an advantage to | 
dispense with the third and large diameter balance piston | 
on the steam end—which is essentially the small diameter | 


end—and to utilise the low-pressure end of the turbine in | 


place of the third balance piston. For this purpose steam is 
admitted through the interior of the rotor to the low-pressure 
end, which acts as a third balance piston. The advantage | 
claimed for this arrangement is that the turbine is somewhat 
shortened in length, and that it enables a more symmetrical 
casting to be used in view of the diameter of the low-pressure 
end being reduced. 

The body of the turbine is built up in three sections instead 
of being cast in one piece, as- has so often been done in the 
past, and it is pointed out that the advantage of this method 
of construction lies in the direction of being able to machine 
each section toa very much finer limit than would be possible 
if the complete case had to be machined in one length. 

The blades are built up in half rings ready for assembly in 
the rotor and casing, this enabling the blading to be treated 
as a manufactured article itself, to be completed and carried 
in the manufactured stores ready for use as orders come in. 
The method of building up the blades in sections which is 
employed makes possible the use of the channel section 
shrouding. This shrouding, into which the ends of the 
blades are riveted, not only strengthens the blading as a 
whole, but permits, it is said, of the use of larger clearances 
with the same resulting steam economy. In the event of 
contact between the blading and the stationary portion, the 
thin edges of the shrouding will wear down in preference to 
damaging the blades, first by virtue of the greater strength 
of the blading as a whole, and secondly by reason of the 
thin edges of the shrouding presenting less surface for con- 
tact than the section of a blade itself. 

With regard to the method adopted for governing the 
Willans-Parsons turbines, it may be said that oil and steam 
relays are omitted, and that an ordinary centrifugal governor 
acts directly on the throttle valve. The result of this is that 
the gear is very much simplified, whilst the governing is, it 
is claimed, as perfect as it is possible to obtain with more 
complicated methods. 

An oil tank with, the water circulating through it, forms 
the end-bearing pedestal, and contains the necessary oil for 
circulating through the different bearings. The rotary oil 


made before or after the passing of the Act by the patentee 
to the purchase, hire, or use of the patented article.’’ 

The next important amendment is that made to Clause 16, 
which provides for the avoidance of certain conditions 
attached to the sale, &c., of patented articles. In its original 
form, that clause provided that ‘‘ it shall not be lawful, inany 


| contract made after the commencement of this Act for the 


sale or lease of or license to use any patented article, to 
impose, as a condition of such sale, leasing, or license to use, 
a condition the effect of which will be to prohibit or restrict 
the purchaser, hirer, or licensee from employing in his trade 
or industry any article or class of articles acquired from any 
person other than the person by whom the condition is 
imposed or his nominees, and any such condition inserted 
in any such contract shall be null and void.’’ This clause has 
been very materially altered and expanded in Committee. It 
now assumes the following form :— 

‘Tt shall not be lawful in any contract made after the 
passing of this Act in relation to any patented article or 
patented invention to impose as a condition of the sale or 
lease of or license to use or work the patented article or 
invention a condition the effect of which will be— 

‘‘(a) to prohibit or restrics the purchaser, lessee, or 
licensee from employing or using any article or class of 


| articles, whether patented or not, or any patented invention, 


supplied or owned by any person other than the seller, lessor, 
or licensor, or his nominees ; or 

‘* (b) to require the purchaser, lessee, or licensee to employ 
or use some other article or class of article, whether patented 
or not, or some other invention supplied or owned by the 
seller, lessor, or licensor; and any such condition shall be 
null and void as being in restraint of trade and contrary to 
public policy. 

‘* (2) Any contract relating to the lease of or licence to use 
or work any patented article or patented invention, whether 
made before or after the passing of this Act, may at any time 
after the patent or all the patents embodied in the patented 
article in force at the making of the contract or the patent 
for the invention, has or have ceased to be in force, and not- 
withstanding anything in the same or in any other contract 
to the contrary, be determined by either party on giving 
three months’ notice in writing to the other party, but where 
any such notice is given determining any contract made 
before the commencement of this Act, the party giving the 
notice shall be liable to pay such compensation as, failing 
agreement, may be determined by an arbitrator appointed by 
the Board of Trade. 

‘*(4) If a contract for the sale of a patented article or 














Fig. 3—-ROTOR OF TURBO-ALTERNATOR 


pump for circulating this oil is driven by a spindle actuated | p 
The steam | 


by worm gear from the main turbine spindle. 
chest, with the necessary valves, &c., is arranged separately | 
on one side of the turbine, so that there shall be no tendency | 
to distort the casing of the turbine proper by its being 
attached to it. The governor gear, &c., is mounted clear of 
the cover of the end of the bzaring, so as not to obstruct | 
access to the bearing proper. The rotor is machined to 
a0scth of an inch limits of accuracy both inside and outside, 
and we understand that Messrs. Willans and Robinson pass | 
no rotor which does not comply with theselimits. Moreover, 
all the rotors and casings are “‘ machined”’ after the blading | 
is completed and ia position, and it is urged that it is a point 
of considerable advantage in favour of the shrouding that 
this should be possible. The result of being able to turn the 
blading in a lathe in the case of the rotors, and in a hori- 
zontal boring machine in the case of the casings, is that the 
desired clearances between the rotating and stationary 
portions can be relied upon as being accurate. Another | 
point which is worthy of notice is that absolute interchange- 
ability of all corresponding parts of turbines of a similar 
size is guaranteed, including interchangeability of the bladed 
rotors. 








THE PATENTS AND DESIGNS BILL, 1907. 


THR consideration of this Bill in Committee has led to a 
number of amendments. Those made to Clauses 1 to 9 and | 
to Sub-clause (1) of Clause 10 have been already considered | 
in these columns. The remainder of Clause 10, which clause, 
as our readers may recollect, relates to the revocation of 
patents worked outside the United Kingdom, is only 
amended by making it apply to patented processes as well as 
to patented articles. Clause 11, which relates to compulsory | 
licences, provides that petitions for compulsory licences shall 
be heard by the Court, and not by the Board of Trade. 
Under existing law, as modified by the Bill, the Court may 
grant a compulsory licence if licences are not granted on 
reasonable terms, or, by Clause 11 (2) (b) as unamended, ‘‘if 
any trade or industry in the United Kingdom is unfairly 
prejudiced by the conditions attached by the patentee to the 
purchase, hire, or use of the patented article.’ This sub- 
clause now assumes the following form :—‘‘ If any trade or 
industry in the United Kingdom is unfairly prejudiced by 
the conditions attached to the purchase, hire, or use of the | 
patented article or to the using or working the patented 
process by virtue of any contract with the patentce, whether 


| and the Reduction of Dust.” 


atented invention imposes on the purchaser any continuing 
restrictive condition, the condition may be determined in 
like manner and under the like circumstances and subject to 
the like conditions as the contract could under the tw) pre- 
ceding sub-sections have been determined had it been a con- 
tract to lease. 

‘* (5) The insertion by the patentee in a contract made after 
the passing of this Act of any condition which by virtue of 
the section is null and void, shall be a ground on which the 
patent may be revoked. ‘ 

‘*(6) For the purposes of this section a patent shall be 
deemed to be embodied in a patented article if the invention 
protected by the patent has been used in the manufacture of 
the article or any part thereof. 

‘*(7) Nothing in this section shall (a) affect any condition 
in a contract whereby a person is prohibited from selling any 
goods other than those of a particular person ; or (b) be con- 
strued as validating any contract which would, apart from 
this section, be invalid; or (c) affect any right of determining 
a contract or condition in a contract exercisable independently 
of this section ; or (d) affect any condition in a contract for 
the lease of or licence to use a patented article whereby the 
lessor or licensor reserves to him or his nominees the right to 
supply new parts of the patented article as may be required 
to put or keep it in repair; or (e) affect any condition in a 
contract for the lease or licence to use a patented process 
whereby, as an alternative to the payment of a reasonable 


| royalty on the output, or the payment of any reasonable 


stipulated sum as a consideration for the licence, the lessor 
or licensor reserves to himself or his nominee the right to 
supply such articles, apparatus, or machinery as may be 
necessary for carrying such patented process into effect. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A Scottish district meeting is to be held at St. 
Andrews on Friday, June 14th, 1907. At 12 noon there is to bea 
reception by the Provost, Magistrates and Town Council of St. 
Andrews, in the Vity Chambers, and after some business has been 
transacted, there will be a discussion on the following paper, 
which will be taken as read :—‘‘ The Municipal Works of the City 
of St. Andrews,” by Mr. William Watson, Burgh Surveyor. This 
is to be followed by a discussion on ‘‘ The Maintenance of Roads, 
with special reference to the introduction of Tarred Metal 
Introduced by Mr. Thos, Aitken, 
In the afternoon 


M. Inst. C.E., County Road Surveyor, Cupar. 
At 7 p.m. there 


members will inspect the Sewage Works there. 
will be a dinner in the Cross Keys Hotel. 


————e 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of oyy 
correspo ts.) 


SETTING OUT CURVES. 


Srr,—I am interested in Mr, Rutter’s letter in your issue of 
May 3ist. I might have said in the article, but considered it sur. 
plusage, that I had forsome years used the figures 1718-873; heing 

C x 10800 minutes 
2Rer : 

“‘C” in such cases is certainly the arc, and not the chord, 
Although our object is to set out the curve, we can hardly do 
otherwise than set out with chords, and in curves of a yroater 
radius than 5 chains the difference between arc and chain chords 
is immaterial. 

Mr. Rutter’s example of a 4 chains radius curve set out with 
} chain chords is the equivalent of a 16 chains curve set out with 
l chain chords. Reference to my table will show that 1719-17 is 
the formula, and 1° 47’ 27” the tangential angle. Mr. lutter's 

sha and the tangential angle 1° 47’ 25)". the 
difference between us being nominal. If I had to set out sich a 
curve, I should use 4 chain chords and the tangential «ngle 
3° 35’ 00”, for which such chord is exact. The length of the cor. 
responding are—subtended by 7° 10’ 00”—is -5003276, an erro, 
smal! enough to satisfy the most exacting engineer. 

The point of the matter, however, is that we are not all so « 
ful as to set out with short chords, and if we use the correct 
gential angle we need not be so. With the angles I give, ciirves 
of 5 chains radius and upwards may be accurately set out with 
1 chain chords, with no appreciable difference in the lengths of arc 
and chord. 

As I have always understood the caus2 of the error in the 
formula, it arises thus :—- 24 = 6-28318, the circumference of 4 
circle of radius 1. 


formula is 


re- 
tan- 


1 is correct, i.¢., 1718-873, 
6- 28318 1 


5 * 180 
To set out chain chords, % 
) 


To set out chain ares, 
1800 

r° 

I only refer to 1 chain curves, here and elsewhere, to show 
the beginnings of the error. 

1719 is right once, and once only, 7.¢., when the proportion of 
chord to radius is 1 to 24. The reason for the note in the latest 
editions of Molesworth—‘‘ Curves of small radius should be set out 
in chords not exceeding th of the radius "—is only to avoid the 
error which I have endeavoured to show can be better avoided hy 
being exact and saving time. 

There is no reason why, knowing the correct coefficients 
and angles, we should use any others, even if ‘‘ near enough.’ 

June 3rd. ; Taos. G. Bockine, 


is correct, /.-., 


THE WORKMEN'S COMPENSATION ACT, 1906. 


Sir,—The passing of such an Act as this helps to build up 
monopolies, and make it increasingly difficult for English 
manufacturers to compete and ho'd their own with other 
countries. 

Firms will soon have to kesp special clerical staffs to deal 
with this question, and pick out all the information that the 
income tax collector will demand in the future. 

Insurance companies will reap an enormous revenue anil 
profit as the result of this new Act, and they are not content 
with this, but have combined and agreed between themselves 
on fixed rates. This combination is known as the Accident 
Tariff, or Ring, and came into operation on the Ist May last. 
Under the existing circumstances the poor manufacturers are 
entirely at their mercy. 

In view of the enormous annual sum incurred, and the evident 
determination of the insurance companies to charge exorbitant 
rates, is it not time for the manufacturers of England to combine 
and form a mutual insurance company—not be worked as a protit- 
making concern, but with the sole object of covering their 
liabilities at the lowest possible rate; or, on the other hand, it 
could be worked on the usual lines of insurance companies, 
shareholders being manufacturers only, and the profits divided in 
the usual way. I am certain, Sir, were such a movement as this 
started, there are few, if any, manufacturers in England who 
would not put their money readily into it. 

I have been surprised that no step has been taken by the large 
manufacturers in Eng and to protect their interest in this matter, 
but many of them are probably not aware of the ring recent!) 
formed by the insurance companies, 


Jane 3rd. MANUFACTURER. 


Str,—Could any of your readers help as to the following 
problem :— 

An engineer who owns a business and wishes to insure himself 
against accidents must pay, according to the terms of all the insur 
ance companies that I know, about £7 5s. per annum in order that 
he should receive the benefit of £30 per annum should he be 
totally disabled. 

If this same engioeer turns his business into a private limited 
liability concern the same insurance companies will insure him 
against accidents for the payment of 14s, per annum under the 
Employers’ Liability Act as an employé of his company, and 
should he be incapacitated he may draw half his earnings per 
annum, but apparently not more than £125 yearly. 

Does any one of your readers know of an insurance company 
that will insure the owner of engineering business at the same 
rate as the men are insured—the risks with regard to the owner 
being if anything less. SCRIBER. 

June 4th. 


CVERTIME FOR APPRENTICES. 


S1r,—Allow me, through the medium of your columns, to air a 
grievance which I, as an apprentice, think must be experienced by a 
great many others. I am nota premium apprentice, but I have a 
good education. I have attended evening classes during the last two 
winters, and have had practically all my spare time out of classes 
occupied by home studies in four subjects. During the last winter 
I attained my eighteenth birthday, and on that very day the fore- 
man told me to work until seven o'clock, instead of five o'clock, 
until further orders. I was, after some difficulty, allowed to leave 
at six o'clock on class nights, lectures, as a rule, commencing at 
7.15. The nights on which I h2d no classes to attend, but the all 
important home work to do, I had to work until seven. The 
earliest possible time by which I could commence study was thus 
about 7.45. 

I am not complaining of the amount of work, but of the fact that 
114 hours in a stuffy workshop, amid the roar of machinery, is not 
conducive to the success of study commenced 45 minutes later, and 
also that little time is left for that study. 

It is my opinion that if an apprentice deals fairly by his em- 
ployers, ce ing work punctually at 6a.m. and working dili- 
gently until 5 p.m., the employers should deal fairly by him, by 
not compelling him to work later then that time during the eight 
months of the winter session. 

Why put difficulties in the way of apprentices’ studies? Surely 
apprentices should be encouraged and aided by their employers in 
their endeavour to obtain a thorough knowledge of the theoretical 
side of their w rk. It is to the advantage of the employer as well 
as the apprentice. Cannot something be done to remedy this ’ 








June 3rd, AN APPRENTICE, 
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DOVER HARBOUR, 


A notice has recently been issued by the Admiralty 
descriptive of the tidal streams at the entrance to and around 
Dover Harbour. The progress of the national harbour works 
has caused considerable variation in the set of the tidal 
streams at the southern entrance, and complicated eddy 
currents have been setup. We referred to this matter in a note 
in our issue of the 5th April in connection with the strand- 
ing of the Duke of Edinburgh. Before the construction of 
the :.ew harbour works the set of the tidal stream was almost 
parallel to the shore line, the tide running from N.E. to'8.W. 
from: 44 hours after to 1¢ hours before high water, and from 
g.W. to N.E, from two hours before to four hours after high- 
water. At high-water springs the rate of the east-going 
stream was about 4 knots, and at low-water the west-going 
stream set at a velocity of 24 knots. 

The Admiralty notice is accompanied by descriptive 
diagrams, from which the accompanying figures are repro- 
duced. The complexity of the tidal currents and the eddies 
will be apparent from a study of their diagrams, and no 
detailed explanation is necessary. The western portion of 
the island or souvh breakwater, which has still to be com- 
pleted, is shown by hatched lines. At present the site of this 





plants, as any sudden demand for additional power can be 
promptly met. And in many such cases where there is much 
variatiou in the power required, the economy of working with the 
smaller number of boilers that this system permits effects a very 
great saving. 

In all cases dampers are arranged so that the boilers can work 
on natural draught without the gases passing through the fan for 
getting up steam at starting, or in case of the fan being tem- 

rarily disabled. No inconvenience is experienced with choking 
in the air-heating tubes, as the draught keeps them so clear that 
it is never necessary to clean them, unless the boilers are worked 
on natural draught only, for a considerable period. 

It is, of course, desirable that the brickwork settings of the 
boilers should be in > order, as a considerable leakage allowing 
much cold air to be drawn in would spoil the resujts ; but in prac- 
tice no inconvenience is caused by this, as, being under partial 
vacuum, there can be no escape of noxious gas, and any appreci- 
able leakage is very easily detected and rectified. With marine 
boilers, everything being enclosed in a steel casing, there can, of 
course, be no leakage, and the average results with ao arine boilers 
have been slightly higher, probably on this account. 

The following forms of fuel have been used, namely :—Coal 
fired by hand and by mechanical stokers, blast furnace gas, pro- 
ducer gas, 2nd oil. 

So far, coal has been used the most extensively. Various forms 
of mechanical stokers have been used in conjunction with the 
system, and. have given very good results, but, as the results 





work is occupied by the opéh staging used for the construc- 


H.W.E & C.XxI? 12™ 
Springs rise 18ft Bin Neap rise 15 feet 


obtained by hand-firing have, on the whole, been somewhat the 


Note ~The height of tide and strength of streams 
are liable to considerable alteration by strong 
winds in the North Sea er English Channel 
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CURRENTS IN AND OUTSIDE DOVER HARBOUR 


tion of the works. It is expected that the direction of the 
tidal streams will be further modified as the works in con- 
nection with the south breakwater progress. 








INDUCED DRAUGHT, WITH HOT AIR ECONO- | 


MISERS, FOR STEEL WORKS AND BLAST 
FURNACE BOILERS.* 
By A. J. CApRoN, Sheffield. 


IN steam-raising the most obvious source of waste is incomplete 
combustion accompanied by the nuisance of much smoke, and 
though many means have been devised for obviating this nuisance, 
few are really effective under all conditions of working. An 
excess of air lowers the temperature of combustion, and a good 
draught can only be obtained by the loss of much heat, unless it 
be produced by such means as induced or forced draught. 

The system to be described, under Messrs. Ellis and Eaves and 
John Brown and Co.’s patents, has been used for marine purposes 
for ahout ten years ; but its application to land boilers has only 
been taken up for five years, and has been coming into much more 
extensive use during the last year or two. 

Briefly, the system consists of induced draught in combination 


with hot air economisers, which utilise the waste heat trom the | 


boiler in heating the air required for combustion. A fan is placed 
at the base of the chimney and draws the gases, as they come 
from the boiler, through a series of tubes which form a heating- 
box or hot air economiser ; the fan, working at about 2in. water 
gauge, draws in the air required for combustion through aper- 
tures in the heating-box ; the air, circulating round the tubes through 
which the hot gases are passing, is raised to a temperature of 
bout 300 deg. Fah. 

This arrangement is of material assistance to the working of 


the fan, as the heat abstracted from the gases in the air econo- | 


miser reduces the volume the fan has to deal with, and also reduces 
the temperature so much that the fan is not liable to injury 
through heat. 

The speed of the fan can, of course, be regulated to the demand 
for steam. This is a great convenience in electric light and power 


* Troa and oteel Institute, —Abstracr. 


best, the heated air alone ensuring complete combustion without 
any assistance from mechanical stoking, it would serve no useful 
purpose to discuss the various forms of stokers that have been used, 
and the results given in the various tests of coal-fired boilers are 
in all cases with hand-firing unless otherwise stated. 

The principal advantages obtained are twofcld—namely, a great 
increase in the steaming capacity of the boilers and economy in 
| fuel. The heated air delivered mostly underneath the fire causes 
| rapid and complete combustion at a high temperature, as shown 

by the whiteness of the flare and no smoke being formed. The 
high temperature is not, however, found to be detrimental to the 
boiler, owing to its not being concentrated on any small area, but 
being very uniformly distributed. 

With a hand-fired boiler the actual evaporation is generally in- 
creased as much as 40 per cent., and with coal of a calorific value 
of 13,000 British thermal units an evaporation of 10 Ib. of steam 
per pound of coal has been obtained. 

With marine boilers the system has been very extensively used 
both in the British and American mercantile marine, but as I wish 
to confine myself to boilers for land purposes, I will only give 
tests on marine boilers that are used for this purpose, and [ may 
| say that there are many such installations in use, the great 

steaming capacity of marine boilers with induced draught making 
this combination very advantageous where space is limited. 
Test No. 1. 
Marine Boiler, 12ft. diameter by 11ft. long. 
oe tbe cee oe tet i a 20S 


Date of test 





| 
| Duration of test 6 hours 
| Grate area 45 square feet 
Fuelused.. .. Rotherham main coal 
Vacuum at fan eS oe ee in. 
Temperature of gases entering fan.. 450 deg. 
| te of air entering heater 112 deg. 
~ of air entering fires .. eo CX 
| is of feed-water il’ de ae 5a ee 
Res a, ae ee eee sé se) ee 
| Coal burnt per square foot of grate per hour .. 380ib. 
| a |... eee te eae 
Percentage of refus9 .. .. .. .. «2 «- «- 6-69ITb, 
Water evaporated— 
eg) eee eee 12,400 Ib, 
| @ ” from and at 212deg. .. 14,664 Ib. 
Per pound of coa'. actual .. .. .. 9-18 Ib. 
Be a from and at 212 deg 10-85 Ib, 





The following tests give the comparative results of an ordinary 
Lancashire boiler and of the same boiler fitted with the induced 
draught but using a somewhat inferior quality of coal. 

Test No. 2. 
Lancashire Boiler, 8ft. diameter by 28ft. long. 


Natural | With Ellis and 
Draught. Haves’ systew. 
Duration of test .. : 7 hou s ‘ 6 hours ; 


Grate area --| 39 square feet | 36 square feet 
Fuel used .. Washed hard|Rother Vale 
nuts, very! washed nuts 
clean; Swallow) of average 
Wood seam quality 
Temperature offecd water .. .. . 47 deg. 142 deg. 
ae ee ee ee 93 1b. StIb, 
Coal burnt per square foot of grate per 
hour an Prayer Pee 25-8 Ib. 30 Ib, 
Percentage of refuse .. .. .. .. 7-08 Ib. 6-2 Tb. 
Calorific value of coal... .. .. .. .. 14,000 13,000 
Water evaporated per hour, actual . 6724 1b. 19 18018 
= 5. +» lb. of cual, actual 6-68 Lb. 9-42 Ib. 
ad Mi » Ib. of coal from 
and at 212 deg. 8-07 Ib. 10-45 Ib. 
Efficicncy eo se oe «se o| 55-6 percent. | 77 per cent. 


The figures given in the first column are the mean results of tive 
tests in a prize stoking competition for the avoidance of smoke 
that was conducted by Mr. R. Heber Radford, and, therefore, 
represent very careful stoking. {t will, however, be seen that the 
induced draught system, though generating approximately 50 per 
cent. more steam, is at the same time effecting a saving in coal of 
over 25 per cent., after making full allowance for the power used 
in driving the fan. 

Test No. 3. 

The following tests were taken on four 9ft. by 30ft. Lancashire 
boilers at the South Durham Steel and [ron Company’s Wes 
Hartlepool works : 


Date of test .. June 29th, 1006 
Duration of test 6 hours 
Grate ea 44 square feet per boiler 


Bolckow, Vaughan and 
Co.'s Newteld coal 


Fuel used .. 


Vacuum at fan is Gag aks ees 0s ke, ae 
Tempera‘ ure of air entering fires 204 deg. 

aa of feed-water.. Prat ter 
dh ee ae ere) 
Coal burnt per square foot of grate per hour .. 25-1Ib. 

s per builer per hour .. dc os 0s 
ere ae ee eee 
Calorific value oficoal .. .. .. - .. «+ «- 18,000 B.T.U. 
Water evaporated per boiler per hour, actual 9750 Ib. 
Water ev. porated per boiler per hour from and at 

wreGM oes xe - 10,7791b. 


Water evaporated per pound cf coal, actual -- §8-SIb. 
Water evaporated per pound of coal from and at 

I © ais nn 00.5 e™ oer) de —ag— on 
Ma. aks teeta yee. baa a - ee. aa ae 

The test was taken under ordinary working conditions, one fire 
being cleaned every three-quarters of an hour 

The results of comparative tests on similar boilers at these 
works, burning the same class of fuel under natural draught, shows 
that an increased efficiency of 24-4 per cent. was obtained on the 
induced draught boilers after deducting the actual power taken for 
driving the fans. 

A recent improvement that has been introduced by the patentees, 
Messrs. John Brown and Co., Limited, is the ‘‘ Balanced Dranght.” 
This improvement consists in the use of two fans, one of which 
induces the draught at the chimney base at a water-gauge vacuum 
of about l}in., and the other forces in the air supply through the 
heater at a pressure of about lin. The effect of this is to balance 
the draught at the furnace front, so that when the fire door is 
opened there is neither any inrush of cold air nor the inconvenience 
of a tendency for the flame to be blown out. This arrangement 
does not iacrease the cost, as the slight extra involved in having 
two fans is counterbalanced by the somewhat smaller power thatit 
is found is required todrive them. Also, asthe vacuum is reduced 
by nearly one-half, the possible loss through any leakage that there 
may be in the boiler setting is correspondingly reduced. 

Comparative tests that have already been made with this system 
indicate that an even higher efficiency may be obtained than with 
the induced draught and heated air. 

To summarise briefly, the principal advantages obtainable hy 
the use of this system are as follows :— 

(1) Economy in fuel. 

(2) Great increase in the steaming capacity of each boiler, and, 
consequently, fewer boilers required and less space occupied. 

(3) Absence of smoke. 

(4) Easily controiled to suit variation in steam consumption, 

(5) Safety and cleanliness in working, as flame cannot be forced 
out, nor any dust or gases. 

(6) No risk of injury tothe fan owing to the cooling of the gases 
in the air economiser. 

(7) No high chimney required. 

Already there are a very considerable number of important 
installations in several of the leading iron and steel works in the 
country that have been in use long enough to give the system a 
fair test, and the results that have so far been obtained, as well as 
the advantages enumerated above, seem to render the system 
worthy of extensive application. 


9-741b. 
72 per cent. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Captains.—W. L. Wishart, to the Vivid, additional, as 
manager of engineering department, Devonport Dockyard; J. 8. 
Sanders, to the Egmont, additional, as chief engineer of Malta 
Dockyard ; and J. E. Chase, to the Exmouth, add.tional, for 
service on staff of Commander-in-Chief, Atlantic. 

Engineer Commanders.—R. W. Jones, to the Commonwealth, 
and A. J. Johns, to the Nile, for the Empress of India, both on 
recommissioning ; R. W. Toman, to the Royal Arthur, additional, 
for the Crescent, on recommissioning ; L. J. Stevens, to the F. rth, 
on recommissioning ; W. W.H. Rawlinson, to the Canopus, on 
recommissioning ; G. E. Wheatley, to the Goliath; R. Colling- 
wood, to the Antrim; E. A. Short, to the Ariadne; W. H. 
Beckett, to the London, on recommissioning ; W. K. Williams, to 
the Racer, additional, for service in connection with R.N. College, 
Osborne; C.F. B. Pendleton, H. F. Daves, A. V. Blake, H. 
Wallis (lent), and H. J. Coad ( ent), to the Victory, additional, for 
course of instruction in oil fuel; G. H. Fryer, to the Victorious, 
additional, for duty in connection with burning oil fuel and 
bituminous coal in Home Fleet vesseli; D. P. Green, to the 
Espiegle, for Dartmouth College ; W. Wright, to the Isis; W. J. 
Mabb has been placed on the retired list at his own request. 

Engineer Lieutenants.—E. D. Sydenham and J. Ashton, to the 
Commonwealth, on recommissioning; A. C. Turnbull, to the 
Gladiator, on completing ; and H. B. O’Dogherty, to the Duncan ; 
H. C. D. Barker, to the Canopus; G. F. H. Parsons, to the 
Goliath ; P. C. A. Hillier and E. A. Hird, to the Antrim; H. M. 
Attwool and W. S. Demant, to the Ariadne; P. E. Cutlack and 
H. B. Sears, to the London, on reconmuissioning ; W. E. Carter, 
to the Victory, additional, lent for corse of instruction in oil fuel ; 
J. R. Hoddinott, to the Perseus ; and L. C. W. Harrington, to the 
Prince George. 

Engineer Sub-lieutenant.—D. D. Cunninghame, to the Common- 
wealth, on recommissioning ; and J. Pattinson, to the Gladiator, on 
completing. 
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| positions to the underside of the moving table. By altering | of stroke is adjustable down to 12in. To alter the length 
A REGENERATIVE REVERSE PLANING the positions of the nuts upon the screws any required length | position of the table nothing else requires to be done but te 
MACHINE. and position of stroke to the table is obtained. The length | turn the screws round and bring the nuts into the requireg 


THE difficulties of driving a heavy planing machine at a 
quick speed without the consumption of excessive power has : 
since the introduction of high-speed steel been one of the | = ” = 
subjects with which machine tool designers have had to | ot: 3 
grapple. In any form of reciprocating tool there is a large 
amount of kinetic energy which has to be absorbed and | 
re-developed, and this, besides absorbing an amount of power | 
which was unsuspected until electric driving made its | 
measurement possible, has been a great source of difficulty | 
with regard to the application of motors to the driving of | 
such tools. The kick of the ammeter needle at the point of | 
reversal of a planing machine is notorious, and every attempt | 
to reduce it deserves full consideration, The principle | 
underlying the design of a new planer recently brought out | 
by Joshua Buckton and Co., of Leeds, is that of balancing 
the forces by recoil springs; these springs are capable of | 
absorbing a large amount of energy; they are, in fact, large | 
enough to absorb the whole energy of the parts that move | 
and have to be reversed, and restore, during the moments of | 
acceleration, the energy which would otherwise be wasted. 

Two machines thus fitted—one for belt and the other for 
electrical drive are illustrated on page 578. The latter is 
provided with a motor, the power of which only needs to be 
that which is required for taking the cuts, and there is no 
overload upon the motor in driving the idle return stroke at 
180ft. per minute. The former machine driven from an 
ordinary line shaft is shown planing a large steel ingot, the 
weight of which is 4 tons, and, as far as we could judge 
from actual examination of a machine at work. the weight of 
work put upon the table has no measurable effect upon the 
quick reversal, or upon the accuracy with which it is 
reversed. 

The engravings plainly show one of the recoil springs, and 
another is similarly placed at the back end of the machine. 

The springs remain in the position shown and abut against 

one of the cross bars uf the bed or gantry. Screws pass : 

oe deena te thoes ours Ponape. dy a Pot Fig. 4—TEST TO SHOW THE VARIATIDN IN OVERRUN OF PLANIAG MACHINE 
against these nuts impinge knockers, attached in fixed 





position. The stroke can be adjusted while the machine is 
> running, and the alteration in the position of the nuts does 
| not disturb the synchronism of the belt striking motion with 
| the spring compression. 
It will be understood that while the return stroke of the 
machine takes place at the constant speed of 180ft. per 
| minute, the cutting stroke can be varied through change- 
- speed gearing, but although the total range of speed which 
l ; | gives the slowest cutting speed of 20ft. and highest return 
t . | speed of 180ft. is in the ratio of 9 to 1, yet no adjustments 
\ are required between the highest and the slowest speed, and 
there is no difference in the accuracy of the line of reversal. 
| i This is a very important point. The danger in planing 
ee ee, \ Vo EP hee machines provided with spring buffers of any kind is that the 
\ \ \ \ \ \ \ \ \ \ \ \ \ | amount of overrun is uncertain, and there is danger in plan- 
\ \ \ \ 
r rl \ 
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ing up to a dead wall. A very interesting test has been made 
\ for us by Messrs. Joshua Buckton and Co., and is illustrated 
Forward Stroke __ Return | by Fig. 4. A large surface of cast iron was first planed with 
‘Stroke \ a sharp tool so as to leave lines upon its surface. A broad- 
\ \ nosed tool was then put in and given various strokes, and it 
é : 7“ ; : will be seen from the regularity of the edges of the areas it 
Machine Making 12.0 Stroke, and taking 2 cuts, each %x ho, in Cast Iron. | has planed smooth that the variation in the overrun is quite 
| @ negligible quantity. We should say that under any cir- 

Cutting Speed, 40 Feet Per Min. Return Speed, /60 Feet Per Min. | cumstances 4 to ;°; would be ample clearance to allow. 
The Engineer” Swain Sc. | We are enabled to give also several ammeter diagrams 
: which show very plainly the great effect produced by the 
Fig. 1-AMPERE DIAGRAM | regenerative springs. Fig. 1 speaks for itself. It should be 
| noted that the ampére scale readings must be doubled in the 
case of the full-load diagram B, Fig. 3, and quadrupled in the 
case of the light-load diagram, A, Fig. 2. The voltage is not 
| given, since the diagrams are merely comparative, but they 
bring out the fundamental characteristics of the machine in a 
| very striking way, and will be found to repay careful analysis 
| They read from right to left, Diagram ‘‘A’’ being taken 
| with a light cut which shows a negative peak at reversal at 
| one end and a positive peak at the other, and Diagram ‘‘B”’ 
with a heavy cut which shows negative peax at one reversal, 
whilst the positive peak at the other reversal disappears as it 
is merged into and does not exceed the load required for the 

cut. : 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Activity in the Engineering Trades. 

| THE engineering trades continue active. In most branche s 
| the volume of business is large and employment is gvod fora large 
“Tur Excwwenie | number of workpeople. Some of the engine builders are not so 
| busy as previously, and the same remark may be made with 
Fig. 2-LIGHT LOAD AMPERE DIAGRAM | respect to electric generating machinery for tramway purposes. 
In both these lines, however, there is still a fair amount of work in 
hand. Makers of electric motors experience a constant and grow- 
| ing demand for motors for driving works machinery, their con- 
| venience and economy being greatly appreciated. Machine tool 
makers are well engaged. One or two factory extensions have 
| been completed lately, and the additional accommodation is all 
| being utilised, especially in the motor car and cycle building 
industries, overtime having to be worked at several establishments. 
The railway rolling stock industries are better off for orders than 

recently from several of the principal markets. 


The Iron Trade Improvement. 

Matters appear to have once more picked up in the iron 
trade. Consumers are paying without much demur the rise of 
| 2s, 6d. per ton declared by the Galvanised Iron Trade Association 
in galvanised corrugated sheets, making them £11 17s. 6d. 
Marked bars are £9, and good qualities of unmarked are £7 10s. 
Foundry iron is very scarce and dear. Staffordshire cinder forge 
| ig iron is 57s. 6d. to 58s. 6d.; part-mines are 61s. to 63s.; 
| Northamptons, 60s. to 61s.; and Derbyshires, 61s. to 63s. There 
is a brisk demand for engineering steel at £7 5s. to £7 10s. for 
angles, £9 2s, 6d. to £9 5s, for boiler plates, and £8 to £8 5s, for 

girder plates. 





| Ironworkers’ Wages. 

| Ironworkers’ wages will remain unaltered as from June i rd 

| until August 3rd at 9s. 8d. per ton for puddling. The average 

| selling price for March and April is £7 7s. 0-75d. per ton, or 

| nearly 4s, 4d. better than the preceding return, but this is ret 

| sufficient to raise wages. The production has been 37,496 tons, or 
Fig. 3-FULL LOAD AMPERE DIAGRAM | 2898 tons less than for January and February. 
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Large Gas Profits. 

The Gas Committee this year show a surplus of £57,563. 
To prevent overlapping it has been suggested that the gas and 
electricity departments should be administered by a joint com- 
mittee with separate boards, so that each department might have 
appointed to it its appropriate sphere of operations in the general 
interests of the community. It is doubtful, however, whether 
this suggestion will be carried out. ‘The demand for gas for 

actuating gas engines is growing rapidly. 


New Fire Engine Sub-siations. 

A new fire engine sub-station is proposed to be built in the 
jewellers’ quarter of the city, at a cost, including the land and the 
building operations, of £13,250, and £680 per annum for interest 
and sinking fund for the first half of sixty years, whilst the annual 
cost for maintenance would be about £1800. Another sub-station 
is to be provided Jater on for Balsall Heath, The proposal to build 
a new main fire station has been postponed. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
‘ Mancuester, June 5th. 


Pig Iron Position Uncertain. 

THE attendance on the Manchester Iron ’Change on 'ues- 
day was a large one, and indicative of the feeling connected with 
the present pig iron position. The course of the speculative 
market had rendered operators very careful, and so far as local 
business was concerned, there were really few actual transactions 
passing. Inquiries, so far as could be ascertained, were almost 
nil, and it is quite evident that large buyers prefer to await the 
course of events, Only small buyers were in the market, and then 
only for pressing requirements. All classes of pig iron remain 
practically unchanged in prices. Much depends on the American 
demand, reports concerning which are very contradictory. 


Finished Iron, 

A meeting of the Lancashire Bar Makers’ Association was 
held on Tuesday, at which it was resolved to increase the price of 
bars by 5s. per ton, — This has been anticipated for some time, and 
they are only following in the wake of Staffordshire and other 
districts, 


Steel. 

Steel and steel products continue in strong request. It 
is more than probable that there will be an advance in bars in 
sympathy witn finished iron, Makers are said to be refusing 
orders, 


Copper. 


Although there is no change to report in the position of 
manufactured copper there is a very weak feeling. Buyers appear 
to be holding off for the present. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 67s. to 67s. 6d.; 
Derbyshire, 683. to 68s, 6d.; Staffordshire, 6/s. 6d.; Middles- 
brough, open brands, 71s. Scotch: Gartsherrie, 79s. to 79s. 6d.; 
Gleagarnock, 77s. 6d. to 783, 9d.; Dalmellingtoa, 75s. 6d. to 
75s. Yd. ; Eglinton, 763, to 76s. 3d., delivered Manchester. West 
Coast hematite, 82s,; East Coast ditto, 82s., both f.o.t. Scotch, 
delivered Heysham : Gartsherrie, 76s. Yd. to 77s. 3d.; Glengarnock, 
75s. 3d. to 76s, 6d.; Eglinton, 73s. 9d. to 74s.; Dalmellington, 
73s, dd. to 73s. 6d. Delivered Preston: Gartsherrie, 7s. to 
78s, 6d. ; Glengarnock, 763. 6d. to 77s. 9d.; Eglinton, 75s. to 
75s, 3d.; Dalmellington, 74s. 6d. to 74s. 9d. Finished iron: Bars, £8 ; 
hoops, £8 7s, 6d.; sheets, £8 153, to £9, Steel: Bars, £8; hoops, 
#8 15s. to £8 17s. 6d.; boiler plates, official, £9 2s. 6d.; plates 
for tank, girder, and bridge work, £7 15s. to £7 17s. 6d. ; English 
billets, £6 10s, to £6 15s.; foreign ditto, £6 2s, bd. to £6 5s.; sheets, 
£8 17s. 6d. Copper: Sheets, in quantity, £118 per ton; small 
lots, 14d. per lb, ; tough ingot, #110; best selected, £110 10s. 
per ton; seamless copper tubes, 13 fd. to lid. ; seamless brass 
tubes, 10/d.; condenser, 11fd.; brass wire, 10}d.; rolled brass, 9d. 
to 10d.; brass turning rods, vid. to 94d.; yellow metal, 9}d. per 1b. 
Sheet lead, £23 5s, to £25103. per ton. ‘Tin ingots, English, 
£193 10s. per ton, 


The Lancashire Coal Trade, 


_. Since our last report there has been no change in the 
position here, There was a goodattendance on the Coal Exchange 
we and all descriptions of coal were held for full late 
rates, 


BARROW-IN-FURNESS, June 6th, 

Hematites, 

_ The hematite iron trade has gone through varied changes 
during the week. In the first place, there was keen depression 
consequent on alarmist rumours from America, which, however, 
were quickly dispelled, but since then there have been further 
despondent reports, and it is difficult to determine their veracity 
and the credence they deserve. These rumours have affected 
prices somewhat, and warrant iron was reduced to 78s. net cash 
sellers, but improved to 80s., only to drop again to 79s. 6d. These 
hgures are, however, more nominal than actual, as very little metal 
for prompt delivery is on sale, and makers are so weil off for 
orders that they can afford to wait until the market is ina more 
settled state. The amount of iron already sold and the known 
requirements of home, continental, and American consumers are 
such as to guarantee a very active time in the hematite trade for 
months to come, no matter what the flactuations in the market 
may be. The position is made all the stronger by the fact that 
stocks of iron are getting lower every week. 'I'his week the reduc- 
tion amounts to 102 tons, and stocks now stand at 30,685 tons, or 
less than half of the stock held three months ago. Makers are 
still quoting 82s, per ton net f.o.b. for mixed Bessemer numbers. 
There is a very fuil demand for scrap iron, and business in all the 
special sorts of iron produced in this district is brisk. The con- 
sumption of iron ore is very large, as at the present time there 
is a maximum of output, and as this is to be increased shortly, it 
1s with satisfaction smelters have been made aware of a prospec- 
tive early increase in the output of iron ore. Good average native 
Sorts are realising about 18s, per ton, 


Steel. 


A better report can be given of the steel trade this week, 
as there is a fuller demand for steel rails, and also a better sale of 
shipbuilding material, The plate milis are now on full time, 
hav.rg been on the day shift only for several months past. Mer- 
chant steel is in better request, and the activity at the steel foun- 
dries is well maintained. The demand for chilled iron castings is 
steady ; indeed, local works have been fully employed for some 
time past. Prices are very steady, and there isa belief that the 
trade in the future will be brisk. 


Shipbuilding and Engineering. 


No new orders are reported in the shipbuilding trade 
one the demand is reported to be quiet. Some special new 
usiness is, however, in course of negotiation, and it is quite 
ee before long full activity will be witnessed in the ship- 
wilding department. Marine engineers are busy, and the gun- 
mounting shops are full of work, 





Shipping and Coal. 

_ Large shipments are being made of iron and _ steel. 
During last week 10,922 tons of iron and 14,002 tons of steel were 
shipped from West Coast ports, a total of 24,924 tons, against 
8752 tons in the corresponding week of last year, an increase of 
16,192 tons. The aggregate shipments this year to date have 
reached 409,833 tons, being an increase of 85,237 tons on the 
corresponding period of last year. The coal and coke trades are 
very firm, and prices are ruling high. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal—No Reduction. 

OUR anticipation that there would be no lowering of prices 
at the beginning of June has been verified. ‘I'he continued wet and 
cold weather has kept house coal exceptionally strong for the 
season of the year. For best house coal the demand has improved 
of late for the metropolitan, Southern, and Eastern Counties 
markets, while the general business has been fully maintained. At 
Leeds on Tuesday the West Yorkshire Coalowners decided to 
retain present prices at least during June. In South Yorkshire it 
is expected similar conditions will prevail. _1t is many years since 
winter prices were kept up to such an advanced period. Barnsley 
house is quoted up to 11s. 3d. per ton in the best qualities, seconds 
fetching trom 9s. 6d. to 10s, per ton, 


Steam Coal. 

There is little to add to what was reported last week. A 
very heavy tonnage is being sent to the seaboard daily, and to the 
Yorkshire deliveries at Hull have to be added larger consignments 
from the Derbyshire and Notts collieries. A tull trade is also 
being done with Grimsby and Goole. For the week ended May 
28th the exports from Hull amounted to 55,517 tons, compared 
with 48,082 tons for the corresponding. week of last year. Krom 
Crimsby, for the week ended May 3lst, the weight esported was 
39,245 tons, compared with 20,057 tons for the similar week of last 
year. The contracting railway companies are receiving full 
stipulated contract supplies at 5s. 6d. to Ys. 6d. per ton. For 
supplies bought in the open market 123, to 12s. 6d. per ton is the 
quotation, 


Coking Slack, Sludge, and Coke. 

In small fuel of all sorts prices are stiffening. Good 
brands of coking fuel make from 6s, 6d. to 7s. per ton at the pits. 
Engine fuel and slack, for which there is a continued heavy 
demand from Lancashire and Yorkshire textile districts, range 
from 5s. 6d, to 6s, per ton at the pits. Best smelting coke, from 
17s. to 17s, 6d. per ton; unwashed, 14s. 6d. to 15s. 6d. per ton at 
the ovens. Steel melting coke, 27s, to 28s. per ton. 


Iron—Hematites Dearer. 

The iron market continues very firm, the foreign demand 
being fully sustained for the United States, Germany, and cther 
countries. West C@oast hematites, delivered in Shetfield and 
Rotherham, are now quoted at 92s, to 93s. per ton, and East Coast 
at 88s, to 90s. per ton, the latter subject to 24 per cent. These figures 
show an advance of 2s. per ton in each case on those given last 
week, The Lincolnshire Ironmasters’ Association have made no 
change since our last report. Lancashire, No. 3 foundry, remain- 
ing at 64s, 6d. per ton; No. 4 foundry, 623, 6d. per ton; No. 4 
forge, 61s, 6d. per ton; No. 5 forge, mottled, white, and basic, 
65s. 6d. per ton. Derbyshire rates are reported to be: stiffening, 
but the quotations show no official alteration at the time of writing. 
Derbyshire, No, 3 foundry, 633. per ton; No. 4 forge, 60s. per 
ton, ‘I'he blast-furnace output of pig iron in Derbyshire is increas- 
ing, and the foundry departments there, are stated to be brisker. 


Advance in Bars. 
The anticipated rise in the price of bars has been made. 
The Bar Makers’ Association met this week, and advanced quota- 
tions 5s. a ton. Bars are now at £8 to £8 103. per ton. Sheets 
are unaltered at £9 10s. to £10 per ton. 


Railway Material Steel, &c. 

All departinents of the steel trade are well employed, a 
feature of the situation being the increasing call for crucible 
steel. It is a long time since the steel manufacturers were so busy. 
The engineering establishments are also satisfactorily engaged ; 
the boilermakers are sharing in the general improvement of trade ; 
and from other industries there are gratifying accounts. Of all 
the heavy trades railway material manufacture is probably the 
most active, especially in tires, springs, axles, buffers, Xc., largely 
on foreign and colonial account. Engineering tools, tiles, sheep 
shears, and similar productions are in good request. 


Yorkshire Miners and Wages. 

The Council of the Yorkshire Miners’ Association held a 
two days’ sitting at Barnsley this week, when, amongst other sub- 
jects, the question of a further advance in wages was under 
consideration. A resolution was passed authorising the general 
secretary to make formal application for an increase of 5 per cent., 
and to forward the application to Mr. Thomas Ashton, secretary 
of the Miners’ Federation, in order that it might be brought before 
the Conciliation Board at the earliest opportunity. 


Non-Union Miners. 

The question of non-union miners was also before the 
Council of the Yorkshire Miners’ Association at Barnsley. Mr. 
Wadsworth, M.P., stated that the agitation of the past year or so 
had added no less than 20,000 members to the roll. This was 
regarded as satisfactory, but there were still numbers of men out, 
and the Council had re-affirmed its determination not to let the 
question drop until all the pitmen working underground in York- 
shire had become union men. The agitation would be continued, 
and if they could accomplish their object by this means, it would 
be better than having to resort to the expedient of setting pits 
down. ‘They were hoping shortly to meet the coalowners in a 
friéndly conterence on the subject, and it was hoped that adverse 
influences would be removed, and an amicable solution of the 
difficulty arrived at. 


Sheffield Electric Lighting. 

Mr. 8. E, Fedden, the general manager and engineer of 
the Shettield Corporation Electric Supply Department, in bis state- 
ment of accounts for the year ended March 25th last, shows that 
the undertaking has yielaed a surplus of £2555 12s. 3d. ‘‘ In con- 
sidering the tinancial results of the year’s working,” says Mr. 
Fedder, ‘‘the surplus of £2555 12s. 3d. should be increased 
by the amount of £1374 16s, 4d. deficit on the previous year’s 
balance-sheet, making an advance on the last year’s working of 
£3930 8s, 7d.” 


Mining Officials’ Visit to Sheffield. 

On Saturday the members of the Midland Mining Officials’ 
Association visited tne Tinsley Steel, Iron, and Wire Rope Works— 
Messrs. William Cooke and Uo., Limited. Travelling by Midiand 
special, the party detrained at ‘linsley, where they were conducted 
over the establishment and had the various processes explained. The 
visitors afterwards proceeded by special cars to Weston Park 
Museum and Art Gallery. 


Sheffield Chamber of Commerce. 


It was announced, at a meeting of the Chamber on the 
3rd inst., that the various railway companies Lave arranged to 





expunge from their classification list the clause whereby they 
declined to carry old and second-hand machinery, except at the 
owner’s risk, unless it was packed. The notice of the members was 
called to the new conditions which the National Telephone Com- 
pany is seeking to impose. The company proposes to make addi- 
tional chargés for the use of telephones in business premises when 
the user is anyone other than the principals or the workpeople 
working on the premises. The Chamber decided that the matter 
should at once be inquired into, with a view to taking concerted 
action. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THE course of prices on the warrant market this week has 
had a prejudicial efféct upon business in Cleveland pig iron, and 
the heavy fluctuations have kept legitimate buyers out of the 
market, The ups and downs were so erratic that consumers con- 
sidered it best to stand aside. Yet legitimate business was never 
better than at present, and everything is encouraging. In the 
trade itself there is nothing that could cause weakness, and it 
is simply the operations of the speculators that make the prices 
so uncertain. On Tuesday Cleveland warrants dropped ls. 64d. 
per ton, the cause being attributed to reports from America, 
which by mistake announced a dollar reduction in pig iron, instead 
of an advance. When this was rectified prices improved again, 
but have not regained all that was lost. The “‘ bears” are working 
diligently to depress prices, so that they can cover on better terms 
than have lately ruled. On Monday Cleveland warrants were at 
61s. 54d. cash buyers, on Tuesday they fell to 593. 11ld., but have 
since got back as far as 60s. 8d., while No. 3, which went down 
from 623. 6d. paid on Monday to 60s. 6d. on Tuesday, have risen 
to 61s. 3d. No.1 is up to 66s. 3d., No. 4 foundry to 6ls., and 
No. 4 forge to 603. 9d. It is difficult to get the lower quality of 
Cleveland pig iron except from the makers, and they have very 
little. 


Hematite Pig Iron. 

The East Coast hematite pig iron trade is very steady, as 
it is very little affected by the course of the warrant market, there 
being no ‘East Coast hematite iron instock, and thus speculators 
cannot very well interfere in the business. The position and 
prospects of the hematite iron trade in this district are very good, 
having been considerably improved by the increased activity in 
the steelindustry. Some of the producers are so well off for orders 
that they refuse further business at present. The quotation for 
mixed numbers has been advanced again to 82s. per ton, and in 
some cases to 823.6d. Rubio ore has been steady at 22s. 6d. c.i.f. 
Tees, and the ironmaster has to pay 2ls. per ton for medium coke 
delivered at his furnaces, 


Trade with America. 

One of the chief features of the pig iron trade of this dis- 
trict is the extraordinary deliveries of Cleveland iron that are 
being made to the United States. They have been very large all 
this year, and more especially has this been the case during the 
past two months. Moreover, they are likely to continue very brisk 
all this month, and to all appearance in July and August also, for 
there is something approaching a famine in tne supply of American 
pig iron, and some of the producers are closing their books against 
further orders for early delivery. Consumers thus, who are not 
able to procure all the American iron which they need, have no 
alternative but to send to this country and to Cieveland, for no 
other district at home or abroad is in a position to supply them. 
Good orders from America have lately been booked by Uleveland 
sellers, and steamers have already been chartered to convey over 
33,000 tons of pig iron to Philadelphia, Baltimore, and New York. 
The shipowners are able to do better out of the business, for 
whereas they had not long ago to accept 5s. 6d. per ton as freight 
to Philadelphia, they can now get 7s. sd. Part of the increase in 
freight is due to the fact that there is more delay in getting 
loaded, and vessels have to ‘‘ wait turn” for days. Shipowners, 
indeed, are not very ready to send their steamers to Eston, where 
the bulk of the warrant iron is being loaded, on account of the 
delays. Nearly all the iron that is being despatched to America 
is forwarded from that wharf, and there are three large steamers 
loading there now, while others are waiting turn. 


Unprecedented Stock Return. 

The great briskness of the Cleveland pig iron trade is 
indicated by the:vast decrease in Connal’s stores last month. - The 
production of pig iron in the Cleveland district last month would 
be 220,000 tons, but the actual deliveries would be over 300,000 
tons, and to meet this the stock in Connal’s public stores was 
reduced no less than 78,599 tons, and nearly one-fourth of the 
stock that was held at the commencement of the month had dis- 
appeared by the close of it, the quautity in stock at May 3lst 
being 322,226 tons, and it is said to be the only stock that is avail- 
able in any part of the world. The contrast between the state of 
affairs ruling in 1904 and 1905 and that since the spring of 1906 
is remarkable. Between July, 1904, and March, 19u6, there was 
not a single month when a decrease in the stock of Cleveland pig 
iron in the public stores could be recorded, and the stock rose 
continuously from under 100,000 tons to 750,000 tons. Since 
March last year a substantial decrease has been reported in every 
month without exception, with the result that the stock has 
dropped from 750,000 to a little over 300,000 tons. Never was 
there, however, anything like such a decrease as thai of last 
month, 57,000 tons being the previous record decline. [t would 
have been even larger than it was last month if shipping facilities 
had been adequate. 


Extraordinary Pig Iron Exports. 

With the exception of those of the previous month, the 
shipments of pig iron from the Cleveland district were by far the 
best on record. They reached 171,194 tons, which was 6634 tons 
less than in April, but, compared with 146,978 tons in March, the 
next largest shipment on record. On the last day of the month 
the export was no less than 21,143 tons, which was uch beyond 
anything ever previously recorded. For nearly three years prior 
to March, 1906, the shipments never in any month got up to 
100,000 tons, and since then they have never been below it, the 
minimum being 117,740 tons for March last year, anc the average 
per month over the fifteen months has been over 140,000 tons. 
Over that period demand has exceeded production by nearly half 
a milliontons. Last month’s exports exceeded those of. May last 
year by 20 per cent., those of May, 1905, by 108 per cent., and the 
average of May in the last ten years by 555 per cent. No less than 
132,628 tons were sent oversea last month, the deiiveries being 
most extensive to America, Germany, and Italy, 


Five Months’ Export Return. 

The shipments of pig iron from the Cleveland district 
during the last tive months have reached 753,691 tons—by far the 
best on record—the best previous return for the corresponding 
period being 553,222 tons last year. In 1905 only 364,535 tons 
were shipped, or less than half the quantity, while the improve- 
ment on the previous best was 36 percent. Over540,000 tons were 
sent oversea, Germany receiving 183,860 tons ; North America, 
168,371 tons, against 19,535 tons in 1906; Italy, 56,138 tons; 
Norway and Sweden, 31,281 tons; Ghina and Japan, 29,048 tons. 
To Scotland the quantity sent was 174,357 tons, but they would 
have been larger if it had not been for the ditficulty of getting 
ships. Never except in 1900 has Germany taken so much pig iron 
from this district, 
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Manufactured Iron and Steel. 

The demand in most branches is showing improvement, 
consumers coming forward more freely to buy, as there is not 
much chance now of easier prices when the producers are so well 
off for orders and materials arebecoming dearer. As yet the only 
description of finished iron and steel that has been altered in price 
is packing iron, and that last Monday was advauced 5s. per ton, 
viz., to £6 15s., less 24 per cent. The works erected in 1901 at 
Haverton Hill, by Messrs. Hemingways Limited, as a bridge- 
building and constructional engineering establishment, have been 
acquired by the British Chilled Roll and Engineering Company, 
Limited, Birmingham, which will carry them on as a cast steel forge 
and foundry. The works, which cover an area of seven acres, have 
been idle since 1903. Mr. H. B. Toy, of West Bromwich, will act 
as general manager. The works are conveniently situated for rail 
and river facilities, while the main cables of the Cleveland and 
eee County Electric Power Company, Limited, pass near 
thereto. 


Shipbuilding, &c. 

Orders for new steamers are comiog forward more freely 
than for a long time, and shipbuilders take a decidedly more 
sanguine view of business than has been the case hitherto this 
year. Further orders for bulk oil carrying steamers have been 
given out by the Anglo-American Oil Company. Two are to be 
built by Sir William Gray and Co., West Hartlepool, and one by 
Palmer's Shipbuilding and Iron Company at Jarrow-on-Tyne, 
while a fourth will be built in Germany. The new zinc works 
which are being erected by the Central Zinc Company, Limited, 
are expected to be ready to commence operations by the end of 
the current year. Sir James Liing and Sons, shipbuilders, Sunder- 
land, are fitting up their establishment with a complete plant 
of electricity for driving purposes, and have guaranteed to take 
from the Sunderland Corporation Electricity Works a fifteen years’ 
supply of power with a miniznum payment of £1500 per year. The 
Sunderland Corporation will extend their electrical works in 
consequence, 


Labour Movements. 

The strike of shell platers at the ‘Teesside and Hartlepool 
shipyards has terminated, and the matters in dispute are to be 
settled by a conference of the employers and the representatives 
of the men’s society. With respect to ironfounders’ wages, the 
application of the men for an advance is to be settled by arbitra- 
tion, the three arbitrators to be Judge Greenwell, Professor A. L. 
Weighton, of the Armstrong College, Newcastle, and Mr. Gowan 
Taylor, Barrister-at-Law. The members of the Boilermakers’ 
Society on the North-East Coast who are engaged in engineering 
establishments have applied for an advance of 1s. 6d. on time and 
5 per cent. on piecework prices. The application does not apply to 
the men employed in shipbuilding. The ironmasters of the Uleve- 
land district have had a conference with the men cn the question 
of stopping furnaces on the occasion of the annual demonstration 
of the Cleveland Blastfurnacemen’s Association on July 3rd. No 
definite decision was come to, but deputations will wait upon the 
leading firnfs with a view to seeing what steps could be taken to 
= the smallest possible number of furnaces in operation on that 

ate. 


Coal and Coke. 

The coal trade, and especially the gas coal branch, is in an 
extraordinarily brisk condition, and the colliery proprietors have 
much difficulty in satisfying the needs of buyers. Not during the 
last quarter of a century has the position been so good, and the 
outlook is altogether favourable. Orders from Germany and Italy 
are being freely received. The Westphalian coalowners cannot 
execute all the orders which are on their books, and consumers are 
buying against them, the purchases having to be made in 
this country. Prices here were higher before, but sellers are not 
neglecting the opportunity to secure higher figures still. Durham 
gascoals have been raised, and 14s. 6d. to 15s. f.o.b. has beer realised 
for best, with 15s. 6d. for seconds, and the latter is also the figure 
for Durham unscreened bunker coals. Shipowners naturally 
demur about giving this, but the coalowners are the masters of 
the situation, and will have their own way. Steam coals are in 
improving request, though business is not quite so brisk as in the 
gas coal branch. For best 14s. 9d. f.o.b. has to be paid, and for 
smalls 10s. The strikes on the Continent may interfere with the 
deliveries. The Brownhill Coal Company has lately been deepen- 
ing Warkworth Harbour, which has hitherto been navigable for 
small vessels only. Within the past few days a steamer carrying 
nearly 2000 tons of coal has been despatched. Pease and Partners 
report that they have agreed to lease two additional ironstone 
royalties, and they have entered into contracts for the construc- 
tion of a large by-product coke oven plant at Peases West, 
Bankfoot. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Business. 

THE long continuance of wet and cold weather is at length 
beginning to arouse fears in agricultural circles as to the coming 
crops. In most other respects the outlook is not unsatisfactory. 
No doubt the high prices of fuel act as a deterrent to the expan- 
sion of business in some quarters; but some authorities are of 
opinion that, unless the summer shipping trade should exceed what 
is anticipated, there is likely to be a reaction in the prices of fuel. 
High wages and other increased costs of production are of much 
importance in estimating the situation, and the partial breakdown 
in the building trades cannot be ignored, while shipbuilding orders 
come to hand much less freely than could be desired. There are 
other points of importance which tell in a favourable way, and the 
present state of employment generally gives no cause for imme- 
diate apprehension. 


The Locomotive Industry. 

The great capacity of the Glasgow locomotive building 
establishments makes 1t necessary that there should be large orders 
available to keep them going. Of late, there appears to have been 
sume little anxiety as to the future. This feeling has to some 
extent been allayed by placing of an order with the North British 
Locomotive Company for fifty-four powerful goods engines and 
tenders for the Great Indian Peninsula Railway. For this order, it 
is said, there has been severe competition. 


Pig Iron for America, ; 

Inquiries still come to hand for pig iron for shipment to 
the United States. A few days ago several additional vessels were 
chartered to carry special cargoes of Cleveland pigs to the States, 
and since that time some good lines of Scotch foundry pig iron are 
reported to have been secured for the same destination. 


The Warrant Market. 

The Giasgow warrant market has been irregular owing to 
speculative causes, having last week been adversely affected by 
the weakness in the stock markets, while this week the selling of 
bears is credited with causing renewed depression. The fluctua- 
tions in the values of Cleveland iron have been as much as 2s, per 
ton in a couple of days. Business has been done in Cleveland 
warrants from 62s. 14d. to 603. cash, at 62s. 5d. to 60s. 4d. for 
delivery in one month, and 62s. to 60s. three months. Scotch 
warrants have been nominally 69s, to 67s, for dash, without any 
business recorded. - 


‘Hematite and Foundry Iron. 

Cumberland hematite warrants have been at 793. 9d. to 
79s. f.0.b,, and merchants quote Scotch hematite 85s. for delivery 
at the West of Scotland steel works. There has been a little more 
inquiry for foundry qualities of pig iron both for home use and 
export. Standard foundry pig warrants have been quoted 61s, 6d, 
to 59s. 9d. per ton; but it is understood that higher prices have 
been paid for delivery from makers. 


Prices of Scotch Makers’ Iron. 

The makers have generally good orders on hand, and it is 
believed that their private stocks are being considerably reduced. 
Prices have been steady, G.M.B., No. 1, is quoted at Glasgow 
75s.; No. 3, 71s. 6d.; Carnbroe, No. 1, 76s. ; No. 3, 72s.; Clyde, 
No. 1, 78s. 6d.; No. 3, 73s. 6d.; Gartsherrie and Calder, Nos, 1, 79s.; 
Nos. 3, 74s.; Summerlee and Langloan, Nos. 1, 81s.; Nos. 3, 75s.; 
Coltness, No, 1, 90s.; No. 3, 78s.; Glengarnockat Ardrossan, No.1, 
79s.; No, 3, 74s.; Eglinton, at Ardrossan or Troon, No. 1, 75s.; 
No. 3, 72s.; Dalmellington, at Ayr, No. 1, 78s.; No. 3, 73s.; Shotts, 
at Leith, No. 1, 79s.; No. 3, 74s.; Carron, at Grangemouth, No, 1, 
82s.; No. 3, 75s. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7052 tons, against 4855 in the corresponding 
week of last year. There was despatched to the Uni States 
350 tons, Canada 1815, India 120, Australia 604, France 44, Italy 
466, Germany 234, Holland 169, Belgium 205, Spain and Portugal 
60, China and Japan 25, other countries 302, the coastwise ship- 
ments being 2658 tons, compared with 2233 in the corresponding 
week of last year. The arrivals of Cleveland iron at Grangemouth 
amounted to 8944 tons, being 545 more than in the corresponding 
week, and the aggregate imports of this iron for the past five 


months are 218,162 tons, showing the increase of 671 tons over the 


quantity received in the corresponding period of 1906. 


Finished Iron and Steel. 

The steel works had full employment, and there have 
been considerable inquiries in the market since last report fora 
variety of material. While there is a good deal of work in hand, 
there is room for an improvement in the demand for the future, 
especially as regards supplies for shipbuilding purposes. In the 
malleable iron department there has been comparatively little 
new business coming forward. New works are being erected at 
Wishaw for the taanufacture of seamless iron and steel tubes, 
and it is expected that at these a large number of workmen 
will eventually find employment. 


The Coal Trade. 

The amount of business in the coal trade is about as large 
as ever, but the supply of some kinds of coal is so large that there 
is an easier tendency in prices. The Lanarkshire coalmasters have 
reduced the price of splint coal for the present month’s deliveries 
to home consumers 6d. per ton, and some kinds of house and 
steam coal are 3d. per ton lower. The current prices are still abnor- 
mally high, and must prove a great tax on consumers, The 
colliers are endeavouring to obtain a fourth advance of wages, but 
the masters state that such an increase is not warranted by the 
present state of the trade. 


Clyde Shipbuilding Trade. 

The new tonnage launched on the Clyde in the past 
month amounts to 62,246 tons, against 51,524 in the same month 
last year, the output from all the Scottish yards being 65,236, com- 
pared with 55,148 in May, 1906. The aggregate launched for the 
five months in Scotland is 261,232 tons, compared with 232,415 in 
the same period of last year, and 211,635 in 1905. The total for 
the five months establishes a new record. The outlook, however, 
is not very bright, the new work placed amounting to about 
30,000 tons, or less than half that completed in the past month. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Exports from Wales. 

Last week was not a very busy week, as the following 
figures, taken from the returns of the Customs for the week end- 
ing May 31st, show. The total shipment of coal to foreign destina- 
tions from the ports of South Wales amounted to 388,836 tons, a 
deerease, as compared with the corresponding week of last year, 
of 106,000 tons. But it must be noted that the totals for all parts 
of Wales for week ending May 24th totalled only 366,745 tons, 
and that Whitsuntide holidays haveinterfered. Last week Cardiff 
shipped 254,788 tons of coal, 840 coke, and 25,500 fuel. As regards 
coal the River Plate was the best customer with ten cargoes, 
totalling some 41,000 tons, followed by Port Said with four 
cargoes, 23,140 tons. Valparaiso took two cargoes of fuel, amount- 
ing to 10,200 tons. Newport coal shipments were 58,871 tons coal. 
100 coke, and 2500 fuel, Algiers taking seven cargoes coal, total- 
ling 11,060 tons. Swansea shipped 54,760 tons coal, 200 coke, and 
15,900 tons of fuel; Rouen figured for ten cargoes coal, 12,700 
tons. In fuel Spezzia took 2300 tons and Algiers 2700 tons, 


The State of the Coal Trade. 

The coal trade is firm all round, and supplies of 
tonnage are good, so that stems are difficult to arrange. Best 
Admiralties have been sold at 19s. 3d., and 19s. 6d. is freely 
demanded ; second Admiralties have been done at 18s, 3d. and 
18s. 6d. There is a considerable demand for washed nut coals, 
and these, owing to the high prices obtainable for smalls, are 
extremely dear, and I am given to understand that lds. 6d. is 
easily obtainable for best qualities. Good drys are obtainable 
at 17s. and 17s. 3d.; Rhondda, No. 2 large, 14s, 9d, to 1lis.; best 
smalls, 13s., 13s 3d.; seconds, 12s, 3d. 12s. 6d. The market hasa 
very healthy tone, and there isa strong optimistic feeling prevailing 
that 20s. will be easily obtained for next month’s delivery for best 
large; in fact, there are some enthusiasts who are firmly of the 
opinion that considerably more than this price will be obtainable 
before the end of the year, and who are supporting their opinion 
by purchasing heavy for backward delivery. 


Latest Quotations at Cardiff. 

Market firm and buoyant : ~ Best large steam coal, 18s. 9d. 
to 19s.; best seconds, 18s, to 18s, 3d.; ordinary seconds, 16s. 9d. 
to 17s. 3d.; drys, 16s. 9d. to 17s.; best washed nuts, lds. to 
15s. 6d.; seconds, 14s. to 14s, 64.; best washed peas, 14s, 3d. to 
14s, 6d.; seconds, 13s. 3d. to13s, 9d.; very bestsmalls, 12s. 6d. to 13s. ; 
best ordinaries, lls, 6d. to 12s. 6d.; seconds, lls, to lls. 3d.; 
inferiors, 10s, to 103, 34.; best Monmouthshire black vein, 17s. 6d. 
to 17s, 94.; ordinary Western Valley, 17s. to 17s. 3d.; Eastern 
Valley, 15s. 94. to 16s, 3d. Bituminouscoal: Very best house- 
hold, 18s, 6d. to 19s. 6d.; best ordinaries, 17s. to 17s. 6d.; No. 3 
Rhondda, 203. to 20s. 6d.; brush, 15s. 9d. to 16s.; smalls, 13s. 3d. 
to 13s. 6d.; No. 2 Rhondda, 14s, 6d. to 15s.; through, lls. to 
lls. 6d.; smalls, 10s. 3d. to 10s. 9d. Coke: Furnace, 20s. to 22s.; 
foundry, 26s. to 27s.; special, 29s. to3ls, In the ordinary course 
of things house coal would now be on the down grade, but the 
exceptional weather has told, and house collieries are doing well. 
A wet summer is prognosticated. 


Anthracite Coal. 


Coal market firm ; last prices sustained ; supplies scarce. 
Latest quotations:—Best large malting, 20s, 6d. to 21s. 6d.; 
second, 18s. 6d. to 19s. 6d. Big vein, 17s. 6d. to 18s. 6d. Red 
vein, 12s, 9d. to 13s. 3d.; machine-made cobbles, 19s. 6d. to 





20s, 6d.; nuts, 25s, 6d. to 27s.; machine-made large peas, 14s, to 
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l5s.; rubbly culm, 7s, 6d. to 8s.; duff, 5s. 9d. to 6s. Other 
quotations, all firm and in demand :—Best steam, 18s.; bunkers 
123, to 12s. 6d.; No. 3 Rhondda, 19s, Sd. to 20s, 6d.; best smalj 
steam, 9s. 3d. to 103, 6d.; patent fuel, 16s, to 16s, 6d, 


Pitwood. 


This has weakened considerably owing to heavy arriya] 
At Cardiff, mid-weck, 19s. was the best price obtainable, At 
Newport prices are slightly better; 19s. 3d. to 19s. 6d. represent 
current price there for next week’s delivery. Sellers, however 
both at Newport and Cardiff, seem disposed to hold out for hetter 
prices, and 20s, has been asked for delivery at the end of next 
week. Quantity imported into Wales last week was 21,000 tons, 
This was above the average, 


Freights. 

The freight market for the Mediterranean is quiet 
especially for Jarge tonnage, and during the past week rates have 
been seen to weaken considerably. Rates for the Bay and Coast 
steady, with fair demand. Home market is a trifle firmer, and 
demand slightly better. 


The Cardiff New Dock. 
The provisional date of opening is very likely to be Wed. 
nesday, July 17th, though it is regarded as dependent upon the 
completion of certain important contracts. 


The Eight Hour Bill. 

The suggested eight hours limitation of time to cog}. 
workers is being discussed warmly in all influential circles, and 
finds no advocates of any account. Even the men regard it as an 
interference. From the old mining days, when there was in Wales 
much more ironstone working than coal, the, miners regarded 
interference with their time as objectionable, and in later days 
they dislike to be fettered beyond ordinary limits. In the ranks 
of the coalowners and ovenmen they think that the proper direc- 
tion of time should be given by coalowners, Anything like 
tyranny or overwork would soon correct itself ; and critics of the 
situation, who have no financial connections, say it is an interfer- 
ence with political economy, with supply and demand. That it 
will send coal up by lessening output is certain. 


Iron and Steel. - 

The iron and steel trade continues flourishing, and | am 
informed that several good orders have been obtained from India 
and the Colonies and have been placed locally. Pig iron continues 
to arrive in substantial quantities, Swanseaand Newport. In iron 
ore large quantities were received, Newport totalling 21.000, of 
which Ebbw Vale received the principal share and Cardiff 18,000 
tons—Bilbao principal supplier. Cardiff received last week 600 
tons steel bars from Germany vid Rotterdam, and about 700 ions 
were also received at Swansea. The rail mill at Dowlais continues 
productive. On the Metal Exchange, Swansea, this week, Bes- 
semer pig, mixed numbers, was quoted at 79s. ; Middlesbrough, 
60s.; Scotch, 67s.; and Welsh hematite, 87s. 6d. Last week prices 
were, in Bessemers: 77s. lld.; Scotch, 67s,; Middlesbrough, 
59s. 7d. ; and Welsh hematite, 87s. 6d. This week Siemens and 
Bessemer steel bars are quoted at £6 5s. to £6 7s. 6d. Heavy 
steel rails, £6 15s.; light, £7 2s. 6d. Steel bars are being received 
from Workington. 


Bars and Billets from Russia. 

Last week there was a variation in the dumping process’ 
and instead of cargoes only from Antwerp of German billets and 
bars, a fair cargo came from Marianople, Russia, to Newport. It 
was understood that the Welsh consignment was not so large as 
the one despatched to the Midlands, but it was regarded with 
interest as probably the beginning of regular supplies, 


Tin Plate. 

lf any healthy impulse had been required by the trade, 
it would have been by the settlement of the wages question 
having been ratified for the year. The market continues very 
active and firm. At Swansea and Llanelly it is very brisk. At 
Swansea seven more mills will be in work shortly. Shipments last 
week from Swansea were 54,036 boxes ; receipt from works, 79,106 
boxes. Present stocks, 149,995 boxes, Tonnage is largely for 
Batoum and Odessa. In the steel bar rolling mills the principal 
run has been on sections of 15 lb. and 16 1b. per foot. Material 
searce. Orders for plates booked in Swansea Valley by many lead- 
ing firms are for six and even eight monthsahead, This is gratify- 
ing to the men, as it ensures prospective trade and regular work. 
Prices very firm. Ordinary, ssemers, 15s, 14d.; Siemens, 
15s. 14d. to 15s. 3d.; ternes, Siemens, 2tis. to 263. 3d. C,A. roof- 
ing sheets, £11 10s. per ton; dry sheets, for galvanising, £11 15s.; 
finished black plates, £11 5s. to £11 10s.; galvanised sheets, 24 g., 
£14 23. 6d. to £14 5s. Other quotations, Swansea :—Block tin, 
£185 15s.; lead, £20 15s.; copper, £99; silver, 31d. per oz; 
spelter, £24 17s. 6d. Spelter factories aud copper works are at full 
time, and the favourable condition of the tin-plate trade is reacting 
well on all associated industries. 


Railway Business. 
The promise for the next six months is to keep well up to 
best records, Bat the expenses of dearer coal and wage question 
are discouraging. 


The Bath and West of England Show. 

This opened at Newport on Wednesday. Most spirited 
encouragement was given, wad the arrangements were of the most 
perfect kind, but the adverse condition of the weather affected the 
preliminary movements badly. In the district a great gale pre- 
vailed, and continued up to mid-day, which must have been 
deterrent to the numerous excursions from the district around. 








ConTRACTS.—An order has recently been placed by Mr. Frank 
Broadbent, M.I.E.E., consulting engineer, for a 640 h.p. Gilkes 
turbine, coupled to a 430 kilowatt single-phase Mather and Platt 
alternator, for a calcium carbide works in Ireland. This set forms 
the second set of this size for the works in question, and the 
turbine will operate on a 34ft. total fall, and develop the power at 
300 revolutions per minute. Owing to the possibility of getting the 
furnace close up to the water-power, the alternators are run at low 
voltage, namely, 50, and are capable of ore up to 
10,000 amp?res,—In order to maintain and improve the roadstead 
and entrance to Port Said, the Suez Company has just ordered 
from Lobnitz and Co., Limited, Renfrew, a third marine dredger. 
This dredger is of the same type as the Ptolémée, constructed by 
these builders in 1905; will dredge to a depth of 14 metres, and 
will be one of the most powerful in the world.—The Chicago, Lake 
Shore and South Bend Railway Company, is equipping 70 miles of 
railway for single-phase electric traction. The whole of the 
contract for the work, amounting to £500,000, has been placed 
with the Westinghouse Electric and Manufacturing Company, of 
Pittsburg. The railway will connect up a considerable number of 
small towns in Illinois and Indiana, crossing throughout over land 
of which the company has the private right of way. The power- 
house will contain, toe begin with, three 3000 horse-power Westing- 
house steam turbines ; three generators of corresponding capacity, 
together with the necessary switchboard apparatus. There will be 
thirty-one large cars, each equipped with four 100 horse-power 
alternating current single-phase motors, giving 400 horse-power 
capacity tothe car. These cars will be equipped:with the Westing- 
house multiple-unit system of train control.—Messrs, Robert. Boyle 
and Son, ventilating engineers, Lomdom. and Glasgow, have 
supplied a number of their latest patent air-pump ventilators for 
the new White Star liner Adriatic, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

In most departments of the iron industry firmness and 
general activity have been increasing since the prolongation of the 
Steel Convention, and in some specially favoured branches work is 
so abundant that eight to nine weeks are being asked for delivery. 
‘he consumption in crude iron is heavy, and though the works are 
engaged to their fullest capacity, supplies are lower than require- 
ments ; English foundry pig continues to be freely bought. On 
the semi-finished steel market the position is excellent, both as 
regards demand and inquiry. At a recent meeting of the steel 
makers it has been resolved that sales in the third quarter are to 
be effected at the present quotations, An export bounty will not 
be granted, on account of the high quotations for export. Heavy 
rails and sleepers have been in very good call for inland railways ; 
also light section rails meet with satisfactory request. Some 
fairly heavy foreign contracts have been placed »for both 
heavy and light section rails and for sleepers, and the 
business generally in this article has considerably improved 
since the beginning of May; some mills are reported to have 
asked a nioe-months’ term of delivery. The demand for scrap 
iron has shown animation, but, as supplies are large, the require- 
ments of consumers can be easily covered. Quotations remain as 
before—M., 41 to M. 43 p.t. for old plates, M.75 to M.77 p.t. for 
old castings, and M. 100 to M. 102 p.t. for old iron rails. Sales in 
bars are very lively, and the mills, without exception, regularly 
employed ; bars in basic are id with M. 145 to M. 150 p.t., and 
for iron bars M. 170 p.t. to M. 180 p.t. is quoted, according to 
quality. Hoops fetch up to M. 160 p.t., having gained strength 
recently. The fluctuating tendency on the plate market continues, 
consumers showing the unaccountaole reserve previously remarked 
upon. In the export trade competition is very strong. Plenty of 
work exists at the sheet mills, and they are rather independent of 
fresh orders. Boiler plates staud on M. 160 to M. 165 p.t., 
common plates M, 140 to M. 145 p.t., and sheets cost M. 155 p.t. 
The Plate Union has recently been prolonged for another year. 
Quietness prevails in the wire trade ; the negotiations concerning 
the prolongation of the Wire Roll Convention, that have extended 
over several weeks without leading to any definite result, have 
acted somewhat depressingly on the wire trade. The wagon and 
locomotive factories are in excellent employment; the former 
have again secured large Government orders, Occupation at 
the machine factories is lively, but prices ara unfavorable, 
owing to active competition among the shops. 


Production of Pig Iron in Germany. s 

According to official statements given by the Union of 
German Iron and Steel Masters, the output of pig iron in 
Germany, including Luxembarg, was, for April, 1907, 1,077,703 t., 
against 1,019,149 t. in April, 1906, and against 1,099,257 t. in 
March, 1907. Production in the different sorts of pig iron was 
as follows:—Foundry pig, 184,605-t. agaiost 178,199 t. in April 
Jast year; basic, (04,244 t. against 643,332 t.; forge pig, 
65,808 t. against 76,865 t.; Bessemer, 40,283 t. against 43,019 t.; 
steel and spiegeleisen, 82,763 t. against 69,374 t. in April, 1906, 


Coal in Germany. 

The decrease in the consumption of house coal has not 
influenced the coal trade to any marked degree; the expecta- 
tion that with the beginning of the warm weather the scarcity in 
coal would be less keenly felt has not been fulfilled, as some sorts 
of house coal are being purchased instead of engine fuel ; but, 
still, supplies are scanty and insufficient, and nearly all the cus- 
tomers of the Khenish-Westphalian Coal Syndicate on the German 
and Dntch North Sea frontier (border) are reported to provide 
themselves with English coal on account of the syndicate. The 
total output of the Rhenish- Westphalian Coal Syndicate is reported 
to have been sold till April, 1908. On the Silesian coal market 
deliveries both on home and on foreign account are extensive. 
The sugar mills have been buying freely already, and prospects 
for a strong business during the next quarter are tair. 


Austro-Hungarian Iron Trade. 

Pig iron is scarce, and in very good call. Russian works 
have of late been trying to sell pig iron to the Austrian market, in 
spite of high freights ; the prices asked are rather lower than those 
quoted by Austrian or English works. Inland business in raw and 
manufactured iron has developed favourably. In hardware and in 
tools a good business has also been transacted. There has been 
more life stirring in girders now, owing to tenderings for the State 
Railways. The business in coal and coke has also shown much 
animation, total output going into immediate consumption at good 
prices, 


Satisfactory Condition in Belgium. 

A very strong tone characterises the principal branches of 
the iron and steel trade. English foundry pig is still freely 
bought, but, on the whole, the business in crude iron is rather less 
lively than previously. Semi-finished steel is unaltered at 120f. p.t. 
for ingots, and 132-50f. p.t. for steel billets, free place of con- 
sumption. Quotations for bars are firmly maintained, and girders 
realise 167-50f. p.t., in some cases 170f, p.t. is given. Little 
interest is shown in plates, inland quotation for ordinary plates 
iniron or steel being 182-50f. p.t., while for export 175f. p.t. are 
quoted, All superior qualities of engine fuel meet with strong 
request. In briquet‘es demand exceeds production, still the old 
prices of 21f. to, 23f. p.t. have been quoted, while for marine 
briquettes 25f. p.t. have been paid. 


French Trade. 
The iron market in France is animated, and very firm ; of 
the coal trade much the same can be said. 








RoyaAL InstiruTioN,—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 3rd instant, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. Commander G. R. Bethell, late R.N., and 
Dr. Hans Goldschmidt were elected members. Th. chairman 
reported the decease of Sir Benjamin Baker, K.C.B., a Manager, 
and a resolution of condolence with the relatives was passed. The 
special thanks of the members were returned to Mr. Oswald Lewis 
for his donation of five guineas to the fund for the Promotion of 
Experimental Research at Low Temperatures. 


Lioyp’s REGISTER.—Sir John Glover has intimated his intention 
to resign the position of Chairman of Lloyd’s Register of British 
and Foreign Shipping on account of advancing years, and his 
retirement will take effect at the end of this month. The Com- 
mittee have received Sir John’s resignation with much regret. He 
has been a member of the Committee since 1872, and was elected 
the Chairman of the Society in May, 1899, on the death of the 
late Mr. W. H. Tyndall. During his years of office the work of 
Lloyd’s Register has increased enormously both in quantity and in 
importance, His chairmanship has not only secured for him the 
highest appreciation of his colleagues on the Committee, but may 
not unfairly be said to have added fresh strength to the Society, 
to which it is a matter for satisfaction that Sir John Glover, 
while retiring from the office of chairman, does not intend to sever 
his connection with the Register, but will remain a member of the 
Committee. At a special meeting held on Thursday of last week 
the Committee unanimously elected Mr. James Dixon to succeed 
Sir John Glover as chairman. Mr, Dixon has been a member of 
the Committee for the past thirty years, 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.1I. Mech. EZ. 


When an i tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Acation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti. tof the of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office 0f opposition to the grant o a Patent, 
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STZAM ENGINES AND BOILERS. 


11,989. May 22nd, 1906.—IMPROVEMENTS IN TRANSMITTING 
MECHANISMS, Hugo Lentz, 123, Kuvfurstendamm, Halensee, 
near Berlin, Germany, and Charles Bellens, 43, Bue de Chezy, 

” Neuilly-sur-Seine, France.—Date under International Convention, 

September 8th, 1905. 

This invention has for its object an improved mechanism for 
effecting the displacement of excentrics of steam engines, loco- 
motives, locomobiles, &c., by the direct contact of appropriately 
toothed or screw-threaded members. There are seven figures. 
Fig. 1 is a diagram of the transmission, The method consists in 
mounting upon a common support the part or various parts 
which are to be displaced, with which support they are in 
direct engagement by means of oblique teeth or ribs, then in 
imparting to this support a longitudinal movement of transla- 
tion by means of an operating rod or bar displaceable in the 
direction of its length. This transmission comprises a rack, rod, 
or bar « provided with eyuidistant ribs / parallel one with the 
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a Fig.l. 


other and inclined at an appropriate angle. Above the bar a, 
and perpendicular thereto, is mounted a transmission rod ¢ pro- 
vided with teeth or ribs ¢, the pitch, direction, and profiles of 
which correspond to the recesses existing between the teeth or 
ribs / of the bar a. The rod ¢ serves as a common support for 
the various parts f! f2 f* f4 that it is desired to displace by means 
of the operating bar uw, and to this end this rod ¢ is provided 
with a number of groups of teeth e! & & +, to which appropriate 
teeth of a similar kind formed upon the parts f! f? f* f4 corre- 
spond. The various parts are maintained in position by a 
common casiog g. Any longitudinal movement imparted to the 
bar displaces the rod « in the longitudinal direction, which in 
its turn displaces each of the parts f! f2 f3 4 in the direction of 
their length, If the teeth or ribs ¢! 2 e3 4 of the rod ¢ present 
different inclinations, the driven parts f! f* f* f4 will assume 
movements of different amplitudes for one and the same displace- 
ment of the bar u.—May 8th, 1907. 


INTERNAL COMBUSTION ENGINES. 


7894. April 2ad, 1906. — IMPROVEMENTS. IN CONTROLLING 
MECHANISM FOR EXPLOSION ENGINES, Walter J. MeVicker, 
Alma, Gratiot County, Michigan, U.S.A. 

This invention relates to mechanism for controlling the opera- 
tion of explosioh engines, such as gas and gasolene engines and 
the like, and the object is to provide a system of control wherein 
two engines or cylinders may be employed to drive the same load 
in such a way that the working strokes are successively accom- 
plished by successive cylinders, thereby obtaining a more even 
distribution of the work. There are ten figures. Fig. 1 is a 
diagrammatic view of a two-cylinder explosion engine, equipped 
in accordance with the invention with means for alternating the 
ignition spark between the two cylinders. A represents a gas 
engine having two cylinders B/, the piston-rods B! 4! of which are 
connected with the crank shaft ¢ of the engine, which is journalled 
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in the frame of the engine and carries at one end the fly-wheel C. 
A governor I is connected with some part moved by the engine— 
in the present instance to one end of the shaft c. The cylinders 
Bd are provided with igniters Ee respectively, and with electric 
switch devices Dd respectively adapted to be operated by explo- 
sion pressures in the cylinders. The igniters Ee may be of any 
well-known type, as, for instance, the type wherein a contact 
lever within or in communication with the cylinder normally rests 
against a contact anvil, and is separated therefrom to produce a 
spark by being engaged by the piston head at the end of its 
return stroke. The igniters Ee are connected in an ignition 
circuit which includes a source of current, as a battery, an induc- 
tion coil, switch contacts in the governor | and other contacts in 
the electro-magnetic switch or alternator F. The office of the 
electro-magnetic switch or alternator F is to switch or alternate 
the ignition circuit between the two igniters Ee, and it consists of 
a-base, upon which are secured the electro-magnets ff! and f? /? 





respectively, whose. forward-ends or poles are: presented to an 


armature on opposite ends thereof. The armature is sup- 
ported in trunnions, which are provided with the customary 
adjusting screw and lock nuts, ed one uf which is provided with 
a binding post f, by means of which electric connection may be 
made with the armature. The armature is preferably a permanent 
magnet with its two poles at its opposite ends, in order that it 
may adhere to and make proper electrical contact with the cores 
of either magnet to which it may be attracted. The two magnets 
Sf! and f? f* of the electro-magnetic switch or alternator are sup- 
ported on the base by means of insulating locks respectively, 
which extend transversely of the coils ff! f/* f*, and are firmly 
held in place by means of screws, as indicated. The cores of the 
magnets ff! and f? f* are insulated from each other, and are 
adapted to form part of independent branches of the circuit 
which includes the armature, that branch being closed which 
includes the magnet against whose cores the armature is lying. 
The two magnets ff! and f? f* are provided with binding posts 
f'6 f17 respectively, which are mounted upon the metallic yokes of 
the magnets. The energising circuit for the magnets extends 
from the binding post /® serially through the coils f and f! to the 
binding post f4, acd serially through the coils f? and /% to the 
binding post ®. Assume that the armature, or switch member, 
of the switch F lies in contact with the cores of magnet f2 /*, that 
branch of the ignition circuit is completed which extends to the 
igniter E associated with the cylinder B of the engine, the branch 
extending to the igniter ¢ of the cylinder / remaining open. Con- 
sequently, when the engine is started, the first spark and the first 
explosion will occur in the cylinder B. ‘The pressure developed by 
the explosion in the cylinder B forces the piston of the pressure 
switch D out so as to bring the end of its stem into contact with 
the metallic bridge. This completes the circuit of the magnet 
Jf of the electro-magnetic switch, which thereupon is energised 
to attract the armature over against its poles, the armature 
remaining—after the retraction of the stem from the bridge of the 
pressure switch D with the falling pressure—in the position to 
which it has been moved, by virtue of the permanent magnetism 
of the armature. This movement of the armature interrupts tho 
branch of the ignition circuit that includes the igniter H, thus 
rendering the cylinder D temporarily inoperative. and completes 
the branch of the ignition circuit including the igniter +, thereby 
placing the cylinder 4 in condition to take the next explosion.— 
May 8th, 1907. 


TURBINES. 


10,238. May 2nd, 1906.—IMPROVEMENTS IN STEAM AND OTHER 
TURBINES, Joseph W. Bowley, Netherton Villa, Court Oak- 
toad, Harborne, Worcestershire. 

This invention relates to turbines of the type in which circular 
guides are provided upon the inside of the case in conjunction 
with circular discs or rings upon the rotor for ths conveyance of 
the fluid or motive power to the respective guide blades and 
buckets, and the improvements have for their object the indepen- 
dent adjustment of the discs from the ends of the rotor for the 
purpose of compensation for the wear between the moving 
aud stationary parts. There are four figures. Fig. 1 is a sec- 
tional elevation of a six-wheel steam turbine. A is the stationary 
ease of the turbine, in which is mounted the rotor shaft B, the 
latter carrying the circular discs or rings /', upon which the sets 
of buckets 4? are formed. The circular guides a! are fixed inside 
the case A, and each carries a set of the guide blades a? together 
with a bearing surface a*, which engages with a bearing surface 
upon the side of the set of buckets 62, while, for the purpose of 
preventing the steam from escaping past the guide blades a? with- 
out first going through them, a second running joint a is pro- 
vided of corresponding circumference to the one between the sur- 
face a* and the buckets 62. The surfaces forming the joints a+ may 
be circumferentially serrated for the purpose of increasing the 
efficiency of such joints if so desired, and it will be readily under- 
stood that the wear upon the surfaces of the joints a‘ will be equal 
to the wear upon the surfaces a? and those upon the sets of 
buckets /?, inasmuch as the circumferences are equivalent and the 
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pressure upon each respective pair of joints is constant. The 
adjustment provided compensates for the wear upon the bearing 
surfaces forming the joints a? and those between the guides a! 
and the buckets 5, and it is effected by the longitudinal move- 
ment of the discs ! for the purpose of bringing the worn surfaces 
again into close proximity with each other. ‘The necessary longi- 
tudinal adjustment of the cylinders C is effected by the rotation 
of the screw collars c!, the outer parts c? of which are assembled in 
halves and screwed to the nut parts c! when the internal flanges c* 
thereon are in engagement with grooves or slots in the outer peri- 
pheries of the cylinders. ‘the screw collars c! work upon screw 
threads upon the next internal cylinder or the rotor shaft and may 
be formed to be turned by a wrench or the like, while lock nuts c+ 
are also provided for the purpose of securing and retaining the 
cylinders C in the required position. An extra set of guide blades 
a® is provided in conjunction with a corresponding set of buckets /+ 
upon the end disc 5!, these guide blades being adapted when in 
communication with the steam supply to drive the rotor in the 
reverse direction. Apertures or channels 45 may be provided in 
the guides a! to provide an outlet for the condensed steam, and 
these may be arranged horizontally as shown or radially to the 
rotor shaft B,— May 8th, 1907. 


WIRELESS TELEGRAPHY. 


7942, April 2nd, 1906.—IMPROVEMENTS RELATING TO WIRELESS 
TELEGRAPHIC AND TELEPHONIC SYstEMS, Simon LHisenstein, 20, 
Steglitzerstrasse, Berlin, Germany. 

This invention has for its object to produce interrupted short 
trains of undamped or relatively slightly damped oscillations, this 
being effected by the employment of an alternating current, which 
may be very readily produced by known means and with a voltage 
necessary for the present purpose, but which is only brought into 
connection with the oscillating circuit for a comparatively short 
time in each half-period, so that for this short time the total energy 
of the whole half-period is caused to act in the oscillating circuit, 
whereby the current itself acts like a high-voltage continuous 
current, so that oscillationsas in the Duddell and the Simonand Reich 
arrangements are produced which may be despatched into space 
by the transmitter either by means of the known ‘Thomson oscilla- 





tion cycle or in any other convenient manner. ‘There. are eight 
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figures. In Fig. 6,11 is the feeder for the energising current, 
which may be utilised in the primary winding 12 of a transformer. 
In this case either an intermittent direct current or an alternating 
current may be employed as the energising current. The second- 
ary winding 13 of the transformer is connected with a large 
adjustable condenser 14, the duration of whose oscillation circuit 
15 is larger than that of the antenna. This condenser belongs to 
the oscillation circuit 18, which contains a mercury vapour lamp 
19, and which influences the aérial conductor, which is put to 
earth, either inductively, as represented in Fig. 6, or directly. 
The primary winding 20, therefore, Jies in the oscillation circuit 
18, whilst the secondary winding 21 is arranged in the aérial con- 
denser 22. The oscillation circuit 15 containing the condenser 14 
has a longer period of oscillation than the antenna, and the oscilla- 
tion periods may be in the ratio of the overtones one to the other, 
but this particular ratio is not absolutely necessary. This con- 
denser 14 must be of sach dimensions and arranged in such a way 
that its discharge occurs at every half-period, and during this 
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momentary discharge the whole of the energy previously stored in 
the condenser during the entire half-period becomes operative. 
Even though the oscillation circuit is somewhat damped, this dis- 
charge passes directly into the oscillation circuit 18, where, in 
conjunction with the known vapour sparking path 19, it produces 
the energisation of the transmitter, in order to act upon the 
atrial conductor 22. By appropriately regulating the capacity 14 
a concentration of the total energy on a number of separate 
momentary discharges takes place, and according to the magnitude 
of the separate momentary discharges a larger or smaller number 
of oscillations is produced. Owing tothe concentration’ of energy 
and the employment of the vapour sparking path in the oscillation 
circuit acting upon the transmitter, the separate oscillations will 
more or less overlap.— May 8t/, 1907. 


CENTRIFUGAL FANS. 


10,328. May 2ad, 1996.—IMPROVEMENTS IN CENTRIFUGAL FANs, 
George M. Capell, Passenham Rectory, near Stony Stratford. 
This invention relates to improvements in centrifugal fans. In 

a former patent, within the air inlet circle, vanes F were provided, 
which were joined on to the compound external portion of the 
vane A B at an abrupt angle, whereas according to this invention 
the portions F and A B meet in a tangential manner, and the 
portions F and A are formed in one continuous plate. which is 
made concave on the side which is in advance as reckoned in the 
direction of rotation of the wheel. To bring about a tangential 
meeting of A and F, the inner portion of A is made more radial, 
and F is inclined in a more tangential direction as compared with 
the angular positions of those portions formerly adopted. The 
portions F, which extend across the width of the fan, and are con- 
tained within the air-inlet circle of the wheel, may be formed with 
scooped-shaped extensions, which project a small distance into the 
inlet orifice. There are three figures. Fig. 1 is a half transverse 
section of a fan wheel. The portion A, which extends from the 


Fig. I. 


outer periphery to the air-inlet circle C, is made in one piece with 
the portion F, which extends within the air-inlet circle, and these 
portions are tangential one to the other. Also, made in one with 
the portions F are scooped-shaped extensions D, which project a 
short distance laterally towards the air-supply pipe. Thus, the air 
gathered by the combination of D and F will be conveyed along 
the portion of the vane A without abrupt change of curvature of 
path, and be delivered into the casing, which surrounds the wheel. 
To eliminate a tendency of the discharged air to return into the 
space swept by the vanes, which tendency is due to cavitation or 
minus-pressure effect consequent on the onward progress of the 
vanes apart from centrifugal action, at the back ot the outermost 
part of the portion A a tail blade B is fitted.—May 8th, 1907. 


METALLURGICAL. 


18,803. August 22nd, 1906.—IMPROVEMENTS IN THE COATING OF 
METALS WITH Merats, Augustus C. Hyde, 3, Queen’s-gardens, 
Ealing, and Kenneth R. Swan, 58, Holland-park, London, 

This invention consists in an improved method of giving to sur- 
faces of iron, nickel, or alloys an inoxydisable coating of platinuin 
or kindred metals of the platinum group or alloys. Hitherto 
attempts to obtain a satisfactory platinum coating by rolling or 
compressing together at or near the welding temperature of iron a 
thin sheet of platinum and a plate of nickel or iron or alloys have 
proved unsuccessful owing to the tendency of the platinuin foil to 
peel off and become detached from the base meta! when it is sought 
to work up the plated metal into any given shape. The inventors 
have discovered that, by taking a plate of nickelor iron upon 
which has been rolled a thin platinum sheet or foil so that it 
adheres, and heating it in a muffle in an attnosphere of hydrogen 
to a temperature very slightly below the melting point of the 
baser metal, the two metals become intimately united and 
cemented together. Nickel or iron or their alloys plated in this 
manner are capable of being bent, drawn, moulded, or spun into 
any desired form without risk of the coating becoming detached or 
in any way impaired.—May 8t/, 1907. 


MISCELLANEOUS. 


7508. March 28th, 1906.—IMPROVEMENTS IN FLUID METERS OR 
Morors, George Crowe and Arthur C. Crowe, Chester Water- 
works, Boughton, Chester. 

This invention relates to certain improvements in apparatus for 
measuring water or other finids of the type knownas piston meters. 
Its object is to make the meter more sensitive and reliable in its 
action, so that it will measure the liquid accurately even when 
passed in very small quantities. There are five figures. Fig. 1 is 





a vertical section of the fluid meter. A is the main cylinder or 
measuring cylinder, B the piston, and C the piston-rod. On the 
piston-rod C two cupped pistons D of leather are fixed some 
distance apart in a central cylinder or smoothly bored tube E 
secured fluid-tight to the plate or diaphragm I of the larger 
cylinder A. This plate F is secured to the outer casing. The 
cylinder E is open at the bottom. Between these two pistons D a 
clutch or pair of rings F! on the piston-rod C control a slide valve 
G, and the stroke of the piston PD and piston-rod C are restricted 
to the stroke of the sliding-valve G, so that the stroke of the 
piston-rod is reduced toa minimum. Consequently the piston-rod 
has only a stroke of two or three inches, and does not enter the 
upper part of the meter casing at all. The fluid to be measured 
enters the upper part 4 of the main cylinder and enters one of the 
ports, which happen to be open at the time into the lower cylinder 
A, thus pressing down or pressing up the piston B. We will 
suppose it presses it up. As the boss 9 of the free piston B rises, 
it comes in contact with the lower piston D of the central cylinder 
E, and raises it up, and thus reverses the controlling valve G. This 
at once opens one port X and closes the other W, and thus actuates 
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Fig.1. 


the main slide valve O, so as to close the port previously open, and 
open the other one. The free piston B now descends until it comes 
in contact with the bottom piston H, and it presses this down and 
thus draws the two pistons D and the valve G of the central 
cylinder E downward, which again reverses the operation. Ateach 
stroke, or each alternate stroke, the piston T operates by means of 
suitable mechanism an indicator 14 with a suitable dial by which a 
record of the quantity of water passing through the apparatus is 
indicated. This consists of an arm 15 hinged at 16 and coupled to 
the piston T at 17. The reciprocation of the piston T oscillates 
the arm 15, which by means of a pawl 18 imparts an intermittent 
rotation to the ratchet wheel 19. This, by means of any suitable 
gear, turns the finger 14 of the counting mechanism.—May 8th, 
1907. 
7728. 
H-BEAMS OR METAL 
strasse, Solingen, Germany. 
This invention relates to improvements in H-beams or girders, 
and its object is to make them of considerably higher resistance 


March 30th, 1906.—IMPROVEMENTS IN OR CONNECTED WITH 
3ARS, Friedrich Vollmer, 21, Nord Roon- 
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than hitherto, The strength of the girders isincreased by making 
the web corrugated, as shown in horizontal section in Fig. 2. 


Fig. 1 is a vertical section through the girder.—May 8th, 1907. 








REGISTRATION OF PLUMBERS.—An examination in plumbing 
work—practical and theoretical—was held on June Ist, at King’s 
College, London, some five and thirty master and operative 
plumbers attending from all parts of London and the provinces. 
The examination was for the purpose of qualifying for registration 
by the Plumbers’ Company, and the practical tests included 
examples of lead bossing, and wiping large and small joints, on 
soil and water service pipes. In the theoretical examination, the 
candidates were required to answer questions—written and oral— 
on the subjects of materials used in plumbing work, external 
construction and roof work, internal plumbing, and general 
domestic sanitary arrangements. ‘Ihe examiners appointed by 
the Registration Committee to conduct the examination were 
Messrs. J. Johnson, C. Rogerson, master plumbers; G. H. 
Manser and W. Smeaton, operative plumbers. Eleven candidat s 
passed the examination, and were granted certificates of registra- 
tion, and enrolled on the register of qualified plumbers, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


815,795. Urrer TUMBLER FOR DREDGES AND THE LIKE, S. /,, @ 
Knox, Milwaukee, Wis., assignor to the Bucyrus ¢ ‘ompan y South 
Milwaukee, Wis., a@ Corporation of Wisconsin.—Filed "Marck 
26th, 1906, , 

This invention is a tumbler for bucket chains, conprising a poly. 
gonal drum, each drum face overhanging at one end the next ad- 


jacent drum face, a wear plate on each face, and a shoulder or lug 
on the edge of the overhanging portion of each drum face to engage 
the end of the corresponding wear plate and support it against 
tangential strain. There are fourteen claims. 
845,949. STEERING Gear, F, Y. Harrison, Detroit, Mich.- 
January 11th, 1906, 

This is a device for damping the movement of tillers by keeping 

them under constant hydraulic control. This is effected by com- 
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bining with the tiller a pair of cylinders of different diameters 

actiog in opposition the one to the other, the smaller cylinder 

being in constant connection with a source of fluid pressure, and 
the larger cylinder being in controlled communication with the 
same source of fluid pressure. There are three claims. 

846,045. EQuALISING DEVICE FoR DirecT-AcTING ENGINES, 0. H. 
Mueller, Berlin, Germany, assignor to H. R. Worthington, Nev 
York, N.Y., a Corporation of New Jevsey.—Filed October 16th, 
1903 


This invention is adequately described by the last of thirteen 
claims, which runs as follows :—The combination, with a direct- 
acting engine, of a compensating cylinder having a piston which 
acts in opposition to the movement of the piston of the engine 
during one part of the stroke and in conjunction therewith during 
another part of the stroke, the motor fluid being continually 
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admitted to the working side of the compensator piston, means 
provided for by-passing the motor fluid to the opposite side of said 
compensator piston at a predetermined length of the stroke, and 
means for regulating and relieving the pressure on the opposite 
side of the compensator piston, said compensator cylinder being 
titted with chambers, which may be connected by suitably-arranged 
valves with the working or the opposite side of the cylinder. 
846,245, ATTACHMENT FOR GRINDING CentREs, C. L. Petrikin, 
Muncy, Pa.—Liled September 24th, 1906. 
The nature of this invention will be readily understood from the 


drawing. Thore are four claims covering the general arrangement. 
The grinder is driven by a disc revolving between two friction 
wheels. The grinder can be shifted along the cone by the 
workman, 

















June 14, 1907 


THE ENGINEER 





591 











THE ROYAL COMMISSION ON CANALS AND 
INLAND WATERWAYS. 
No. VIL* 


| 
| obtains water from the river Irwell, but the witness | 
| feared the supply in the future would prove a diminishing | 

one, owing to the works authorised by Parliament for the 
| Bury and District Joint Water Board. 





























In this and the following articles we shall summarise| The minimum depth of water on the canal is 4ft., the | 
some of the evidence given by railway officials and others | maximum dimensions of boats 68ft. by 14ft. 2in., and the 
concerning canals owned or controlled by railway com- | greatest carrying capacity 50 tons. The depth of water 
panies. The evidence shows that in nearly all cases | is practically the same as when the canal was first con- 
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CANALS IN THE LIVERPOOL AND MANCHESTER DISTRICTS 
where canals are owned by the railways they were | structed, and is wellmaintained. Horse or manual haulage 
imposed upon the companies at the time of the great | is used om the canal exclusively. Between 1902-5 the | 
railway boom of 1845-8. The carial proprietors then saw | traffic on the canal had been almost stationary. In the 
clearly that the advent of railways would very seriously | latter year it amounted to £11,883, the expenditure being 
impair the value of their ions, and were able to | £4059, oranet profit of £7824, leaving interest on capital out 
cet clauses inserted in many of the Railway Acts foreing | of account. The present water supply is only just sufficient 
the new companies to buy up the canals on quite liberal | to serve existing traffic. If there was any enlargement in 


valuations. The result has been that most of these rail- | 
way companies are burdened with capital stock in respect | 
of canals or perpetual rent charges which never have | 
been, and never can be, fully met by the receipts derived | 
from the waterways. The Great Northern, London and | 
North-Western, and other lines are saddled with pay- | 
ments of many thousands a year in this way. The rail- 
ways do not seem to have been anxious to obtain the | 
canals, which in most cases have proved white elephants 
to them, and they do appear to have maintained them in 
fair repair and in a condition fit to deal with what traffic 
comes upon them. Itis quite true that the majority of 
the railway-owned canals are among those whose con- | 
dition as to traffic is deplorable; and this fact is often 
used by the opponents of railway ownership as evidence | 
of what they term the strangling policy of the com- 
panies. But it must not be forgotten that such canals | 
are for the most part those which lie in the tracks of the | 
railways, and are in direct competition with them. There | 
is little reason to think that, had the canals remained | 
under independent ownership, the condition of many of | 
them would in the present day have been any better than | 
it is, and there is much evidence to show that had it not | 
been for the obligations imposed on the railway com- | 
panies not a few would ere this have been among the 
derelicts. 
Again, after reading carefully the evidence given by | 
such witnesses as Mr. Jebb, Mr. Bury, and Mr. Fay, | 
there is little doubt that had some of the canals lacked | 
the backing of railway guarantee and capital, their condi- | 
tion would be infinitely worse than it is to-day. 
The Manchester, Bolton, and Bury Canal.—This 
canal is owned by the Lancashire and Yorkshire Railway, | 
and evidence concerning it was given by Mr. J. A. F. 
Aspinall, the general manager of the company. The 
canal was constructed by a company and opened in 
1796. It commences near Salford, on the river Irwell, 
running to Bolton, with a branch to Bury. At the 
Salford end it connects with the Bridgewater Canal. 
The main line to Bolton is 11 miles long, and the branch | 
from Little Lever to Bury five miles. Between 1831 and 
1888 the canal company constructed a railway along the 
line of the canal, which afterwards became a part of the 
Lancashire and Yorkshire Railway. The witness stated 
the canal was not well constructed in the first instance, | 
but was in good condition now. Subsidences from coal | 
workings had entailed very heavy expenditure, and | 
between 1881 and 1888 alone about £310,000 had been 
spent in maintenance and improvements. The total 
éxpenditure on capital account on the canal alone from 
1791 to 1905 had been £621,007, equivalent to £38,818 
per mile. From 1847 to 1905 the maintenance expendi- | 
ture charged to revenue amounted to £220,318, or £3734 
per annum, or £233 per mile per annum. The company 
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| and there would be general objection to this being done. 


| company had failed to bring forth any additional traffic. | ‘ 
'The canal could not be improved without expending an The Chesterfield Canal.—Evidence was also given by 





| additional traffic. He had 
| the canal; road traffic was a rapidly increasing quantity 


enormous amount of capital upon it, and if this were done 
the interest would run away with the receipts from any 
a poor opinion of the future of 


in the district, and for distances up to 15 miles it is a more 
economical means of transport for manufactured goods 
than canal transit. 

The Ashton, Peak Forest, and Macclesfield Canals.— 
These three canals are owned by the Great Central Rail- 
way Company, and are grouped together in the district 
lying between Manchester and the Potteries. Evidence 
concerning them was given by Mr. Sam Fay, the general 
manager of the railway company. 

The Ashton Canal, with its branches, is 17 miles 48 chains 
in length, and dates from 1791. It runs from Manches- 
ter, from a junction with the Rochdale Canal, through 
the manufacturing districts to Ashton, Hollinwood, Staly- 
bridge, and Stockport. Near the latter town it connects 
with the Peak Forest Canal. 1t forms a connection with 
Huddersfield by the Huddersfield Canal, but there is little 
through traffic by this route, owing to the better commu- 
nication by way of the Rochdale Canal. The canal came 
into the possession of the railway company in 1848. The 
capital value is £680,750. The narrowest lock is 7ft. 10in. 
wide on the main and 7ft. 4in. on the branches. Most of 
the locks have 4ft. 6in. depth of water over sills; but in 
one lock the depth is only 3ft. 8in. Boats 70ft. long by 
7ft. wide, carrying about 20 tons, use the navigation. 
There are twenty-five locks, and the summit level is 387ft. 
above sea level. 

The Peak Forest Canal is 15 miles 13 chains long, and 
was constructed under an Act of 1794, and came under 
railway control in 1848. The capital value in the present 
railway company’s stock is £248,846. The canal extends 
from its junction with the Ashton Canal into the Peak 
district. The minimum dimensions of locks are 76ft. by 
7ft. Tin., with 5ft. lin. water over sills. There are sixteen 
locks, rising 209ft. 5in. The minimum depth on the 
canal is 3ft. 3in., and the largest boats using it are 7Oft. 
by 7ft. 

The Macclesfield Canal is 26 miles 23 chains long, 
and was constructed under an Act of 1826. It extends 
from the Peak Forest Canal at Marple to the Trent and 
Mersey Canal at Hall Green vid Macclesfield and Congle- 
ton. The canal became the property of the railway 
company by the same Act that transferred the Peak 
Forest Canal. The capital value is £206,778. The 
smallest lock is 78ft. 9in. by 7ft. 3in., with 4ft. 8in. water 
on sills. The summit leve] is the same as that of the 
Peak Forest Canai, All three canals suffer occasionally 
from shortness of water, and, owing to their high levels, 
there is'no possibility of increasing the supply. For this 
reason enlargement would be impossible. 

The railway company acquired these canals under 
pressure from the canal proprietors at a time when new 
railways were in contemplation, and the proprietors saw 
the certainty of the value of their property being 
depreciated. 

Coal is the largest traffic on all the canals; on the 
Ashton it represents 102,000 tons per annum out of a 
total of 241,000 tons. Until 1892 the railway company 
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CANALS IN THE TRENT 


The witness stated that all the efforts made by the | 


Swain Sc 
AND OQUSE DISTRICTS 


the section of the canal, or even if the traffic increased | carried on the canals, but in that year the carrying trade 
very much with the canal as now existing, additional | was abandoned and left in the hands of by-traders. The 
| water would have to be taken from the Irwell by pumping, | company found it cheaper to deal with a considerable 
— of the traffic by railway rather than by canal, 
| be 


cause whilst traffic offered in one direction by canal, the 


boats had to return empty. 
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Mr. Fay concerning this navigation, which, like the three 
canals which we have just referred to, is the property of 
the Great Central Railway Company. It is 46 miles 
Jong, and was constructed under an Act of 1771. It runs 
from Chesterfield, vid Staveley, Worksop, and Retford, 
to Stockwith, where it joins the river Trent. The canal 
has no connection with any other navigation except the 
Trent. 

The canal was acquired by the railway company about 
1846 under pressure of a threat of the construction of a 
new railway by the canal company. The capital value of 
the canal is £147,912.. The maximum dimensions of boats 
using the canal are 72ft. length and 6ft. 10in. beam. The 
minimum depth in the waterway is 3ft. 3in. The summit 
level of the canal is 258ft. above sea level. The tunnel 
at Norwood, through which the canal passes, is 3102 yards 
long, 8ft. 10in. wide at the water level, and has a mini- 
mum headway of 9ft. Subsidences are frequent, and the 
maintenance charges on the tunnel alone have amounted 
to £21,000 since 1871. In consequence of subsidences, 
which are due to the coal workings, between Staveley 
Lock and Chesterfield the canal is not navigable at pre- 
sent. A very heavy expenditure would have to be 
incurred to make it navigable, but if this were done there 
is no prospect of traffic. 
45,000 tons, nearly all of which was local. The average 
load is 22 tons. As to tolls, Mr. Fay stated that for 
about 40 per cent. of the traffic on all the canals owned 
by his company the tolls were below the maximum fixed 
by the Acts. The lowest toll is :25d. per ton-mile. The 
receipts from all the company’s canals are a decreasing 
quantity. The loss on the three canals in the Maccles- 
field district was £1989, and on the Chesterfield £2046. 
These are net losses or the differences between expendi- 
ture and receipts, and are exclusive of loss of interest on 
capital. 


The Sheffield and South Yorkshire Navigation.— This | 


canal was dealt with in their evidence both by Mr. Fay 
and Mr. Wightman, representing different interests in the 
concern. Mr. A. Wightman, as the secretary and solicitor 
of the company, gave evidence on behalf of the directors 
representing the preference shares. The Great Central 
Railway Company holds nearly the whole of the ordinary 
shares, and nominates directors representing its interests. 
The canal is one of the oldest and largest canals in the 
North of England; it extends from Shettield to Keadby 
on the river Trent, a distance of 43 miles, and, with 
branches, has a total length of nearly 60 miles. 

The various sections of the navigation were constructed 
at intervals between 1726 and 1820, but it was not until 
1849 that the four component navigations were united under 
one management. In 1847 one of the canal companies 
promoted a railway side by side with the existing canal, 
and eventually this company became the South York- 
shire Railway and River Don Company. 
entire navigation was leased to the Manchester, Sheffield, 
and Lincolnshire Railway, and in 1874 the railway, which 
had been opened in 1868, and the canal were taken over 
by the company now known as the Great Central Rail- 
way Company. The purchase price of the canal portion 
of the undertaking was £1,150,829. In 1889 an Act was 
obtained to transfer the canal to a company. An 
arrangement was finally made in 1894 by which £600,000 
was paid in cash to the railway company, in addition to 
the whole of the ordinary stock, which was handed over 
to it. 


total capital. 


The total traffic last year was | 


| details which are contained in schedules which will be | 
| only, which are fixed by an Act of 1894. 


| mission. 
In 1864 the | 


| the Romans. It was restored in the reign of Henry I., | 


The earnings of the canal in 1894, previous to | 


the transfer, were sufficient to pay 3°28 per cent. on the | - 
Since the transfer about £35,000 have | 


been spent on improvements on the canal, but for some 
years the railway company has received no dividends on 
the ordinary stock held by it. 

A new cut 5} miles in length, from Sykehouse to 
Bramwitb, was constructed between 1896 and 1905, at a 
cost of £300,000—nearly £52,000 per mile. Half the 
interest on this expenditure is payable by the South 
Yorkshire Navigation Company and half by the Aire and 
Calder Company. The construction of this canal is of 
some interest, for it is the most modern work of its 
kind, and almost the only one of recent years in the 
country. 

Mr. Fay stated that a railway could have been con- 
structed on the line of the New Junction cut, which passes 
through fiat country, at a cost of about £30,000 a mile 
less than the canal. The new canal will take boats 
carrying 150 to 200 tons, but the only effect of its con- 
struction has been to deprive the Sheffield Navigation of 
earnings of traffic which formerly went by way of Keadby. 

Mr. Fay made some trenchant remarks on the general 
question of canal extension, which are worth quoting in 
fall. He said: “Speaking generally upon the terms of 
reference to the Commission, I think that in so far as the 
small canals, such as ours, are concerned, it is useless to | 
spend any further money upon them. Take the case of 
the Macclesfield Canal, that is paralleled by the Great 


| Central and North Staffordshire joint line, and that | 
| railway yields less than 2 per cent. upon its capital; so, | 


obviously, in that particular direction there is not suffi- 
cient traffic to justify an expenditure on the canal. In 
the most recent instance of the construction of a canal 
which I mentioned just now’, the cost is so large that it 
it almost hopeless to expect a return upon the capital 
invested, and it seems to me that a sufficient revenue upon 
canals could only be got at the expense of the railways; 
and surely it is not to the general interest of the com- 
munity that railway companies should be impoverished.”’ 
Mr. Wightman gave particulars of the canal, and stated 
that there are 29 locks on the main line between Sheffield 
and Keadby, with a total fall of 153ft. 9in. The usua } 
working depth of the canal is 6ft., but near Barnsley it | 
has been impossible to maintain more than 4ft. 6in. depth | 
during the past two years, owing to mining operations. | 
Great Northern Railway Canals.-—Leaving the canals | 
owned by the Great Central Company, we come to the | 
evidence of Mr. Oliver Bury concerning the navigations | 
controlled by the company of which he is genera! manager | 
—the Great Northern Railway. These are four in 
number: the Fossdyke Canal, the Nottingham Canal, the | 
Nottingham and Grantham Canal, and the Witham Navi- | 
gation. Mr. Bury omitted from his evidence a good many | 


published later as appendices to the report of the Com- | 
We shall deal with the four canals together. | 

The Fossdyke Canal, to which we have already made | 
brief reference, connects the river Trent with Lincoln. | 
It is 11 miles 15 chains in length. It is supposed to be | 
the oldest canal in the country, and to owe its origin to | 
and again fell into decay, being resuscitated and handed | 
over to the Lincoln Corporation in 1670. Ultimately it | 
was leased to the Great Northern Railway Company at a | 


rental of £9570 per annum, and later, in 1882, passed to | 


| the Great Northern and Great Eastern Joint Railway | 


Committee. 
The Witham Navigation is 31} miles long, from Lin- 


* The Sykehouse and Bramwith Junction Canal. 


coln to Boston, where it joins the tidal water. It is a 
natural waterway. At one time the river is supposed to 
have been tidal as far as Lincoln. In 1846 the naviga- 
tion was leased to the railway company for 999 years. 
The company is under an obligation to maintain 5ft. 
depth of water in the river, but vessels drawing over this 
use it constantly. The largest type of vessel is 73ft. long 
13ft. wide, and draws 5ft. 2in., carrying about 75 tons. 

In the neighbourhood of the Witham are several dere 
lict navigations that have been superseded by railways, 
including the Sleaford Navigation and the Horncastle 
Canal. 

At Leicester, the Witham and Fossdyke navigations 
join, but there is no exchange of traffic between them. 

The Nottingham Canal runs from the Cromford Canal 
at Langley Mill to the river Trent at Nottingham—a 
distance of 15 miles. Constructed in 1792, it came under 
railway control in 1846,and passed to the Great Northern 
Company in 1861. It is navigable by boats of 14ft. beam 
and 3ft. 3in. draught. The water supply is chiefly derived 
from the Cromford Canal, and there is some difficulty in 
maintaining it in dry seasons. 

The Grantham Canal is a continuation of the Notting- 
ham Canal on the other side of the river Trent, and is 33 
miles long. It was constructed under an Act of 1793, and 
came under railway control with the Nottingham Canal. 
It accommodates the same size boats as the latter does, 
and derives most of its water from two reservoirs—the 
Denton contains nearly 11,000,000 cubic feet, and the 
Knipton 25,500,000 cubic feet. 

The four waterways we have referred to were acquired 
by railway companies, which subsequently became amal- 
gamated with the Great Northern. The transfers took 
place under Acts passed in 1846. Mr. Bury said there is 
no doubt that the reason for these canals becoming 
railway owned was the general policy pursued by the 
canal companies at that time, by which they forced the 
promoters of competing lines of railway to acquire their 
undertakings as the price for overcoming their opposition. 

With the exception of the Foss Dyke, the traffic on 
these waterways has steadily declined, until now the 
receipts, taking them together, do not amount to the cost 
of maintenance, and, including the guaranteed rents, the 
annual loss to the Great Northern Company is £32,833. 
The Witham makes a small gross profit over the main- 
tenance charges, but the large guaranteed rental converts 
this into a net loss of £10,751. The Foss Dyke traffic 
declined until 1898, but since that year it has recovered 
considerably, and in 1905 was 75,881 tons. This increase 
is due to the recent prosperity of Lincoln, and the trade 
in timber from the Humber to that city. 

The company does not act as carrier, but charges tolls 
As to the 


| necessity for through tolls, these are quoted between 


Nottingham and Grantham, but there had never been an 
application for any other through toll during the wit- 
nesses’ connection with the company. Nearly all the 
traffic on the Nottingham and Grantham canals is short 
distance, the average toll being 2d. or 3d. per ton per 
journey. The canals, although passing through agricul- 
tural country, are used to only a very smal] extent by 
agriculturists, and the witness considered that the ten- 
dency on all hands is to prefer railway transit to the 
canals. Had it not been for the obligation put upon the 
railway company to maintain the canals for 999 years, 
they would undoubtedly have dropped into disuse with the 
other canals in the locality. As to the question of 
improvement, Mr. de Salis had mentioned the Fossdyke 
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multiple saddles and long beds, whether of the two, three, 
or four-way type, each carriage is provided with inde- 
pendent feeding mechanism, so that it can be actuated 
in either direction and at varying rates of feed. The feed 
gear in this instance is placed within the saddle apron 
after the manner of those described, and driven through 
change wheels, which, together with a quadrant, are 
fitted to each saddle, and receive their motion from the 
longitudinal feed shaft at the back or front of the bed. This 


and Witham Navigation as being waterways that should | and propeller shaft work, the bed is usually of the two- 
be improved, but if the company could only get more | way type, and the saddles are fitted with duplex rests. 
traffic these waterways are quite capable of carrying it. | For crank shafts, &c., the bed is of the three or four- 
Mr. Bury did not think the proposed improvement in the | way pattern, with independent saddles and rests on the 
Trent would have any effect onthe Fossdyke traffic, | front and back ways, to permit of the tools not only 
neither does he think it would be worth while to improve | operating practically oppositely to each other, as in the 
the Fossdyke Canal so as to give the same gauge as the case of the duplex rests, but also upon different parts of 
Trent Navigation. | the work as may be required. Where the length of the 

Mr. Bury put the general case against canal develop- | bed is short, or where the initial cost is a prime considera- 
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ment in very plain language, and certainly cited his own 
experiences in endeavouring to deal with large consign- 
ments with some effect. He thinks that in the present- 
day condition, with the whole of England riddled with 
railways, it will never be possible to make the canals of 
much service except in a few special cases when there is 
a large volume of heavy bulky traffic, both export 
and import. In the case of his own railway 
he is certain that no navigation, however good, 
between the Humber and Trent and Nottingham can 
ever compete with railway haulage, even for bulky traffic. 
Coming to the Great Northern, as he did, from the 
Argentine, determined to try and adapt big boats, big 
wagons, and big volumes, as common in that country, to 
his new railway, he was disappointed. It is, he said, 
impossible. The local trade to-day is what he termed 
retail. Buyers in London will not take large truck loads 
of coal, or bricks, or other produce; they want small truck 
loads that can be handled and distributed at once without 


stacking or storing. He had tried 35-ton trucks, and they | 


were certainly not a success. Dealers in London would 
not use them. The biggest traffic on the Great Northern 
is probably brick traffic, and that consists of 10-ton wagon 
loads going to many different places and a large number 
of different people. He considered that this tendency on 
the part of traders to demand a continuous stream of 
small consignments rapidly delivered is one of the prin- 
cipal causes of the decline in canal traflic, and the 
strongest argument against the expenditure of consider 
able sums in the endeavour to effect improvement. 








MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., and Mr. DeMrsTeRsSMITH. 
No. XXXVIL* 

SADDLE-FEEDING MECHANISM FOR HEAVY LATHESs. 

WuEN the height of centres exceeds ldin., the saddle 
is usually fitted with duplex rests to permit of one 
or more tools on both the back and front rests acting 
together; the resultant thrust on the job, and the twisting 
effect on the saddle, being thereby largely obviated. In 
such cases the feeding mechanism to the saddle is similar to 
those already described, as shown, ¢.g., in Fig. 160, page 592. 
When, however, the centres exceed 24in., the beds are 
usually longer, and fitted with two or more saddles, which 


may or may not have duplex rests, depending on the | 


style of the lathe or class of work for which the machine 
is intended. If the lathe is to be used for heavy forging 


* Nu XXXVI. appoarsd Mey 24h. 





Fig. 161-LATHE SADDLE 


tion, the ‘feeding mechanism for lathes with multiple 
saddles may consist of a change gear arrangement at the 
end of the bed and mechanism within the saddle apron 
similar to that already described for the smaller machines. 

In the case of lathes with saddles abreast on three or 
four-way beds, a longitudinal feed shaft is usually fitted 
at the front and back of the bed, and motion is com- 
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last shaft is driven from the spindle, or from a side or face- 
plate pinion shaft, by a simple train of gear at the end of 
the fast headstock. When adapted for screw-cutting the 


screw is driven from the spindle through change wheels 
mounted on a swing frame at the end of the bed, and a 
single or double clasp nut is fitted to the saddles, as in 
the smaller machines. 
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Fig. 162—-LATHE SADDLE 


municated from the spindle and feed change gear to one 
of the shafts, and from thence to the other, in which case 
the saddles all move at the same rate. By providing a 
separate change gear device to each shaft, the back 
carriages may be moved at different rates from those at 
the front. 

Generally, however, in the more reeen$ machines with | 


In these large machines the saddles and rests are too 
heavy to be moved quickly by hand, and when geared down 
to allow of hand adjustment the motion is very slow. 
The hand traverse feed is, therefore, in such cases 
frequently supplemented by a quick power traversing 
motion. This is obtained by disengaging the worm and 
wheel within the saddle apron and engaging a special set 
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of wheels with the wheel on the rack pinion shaft, or in 
some similar way. Another method is to provide a train 
of gears which can be readily engaged at the end of the 
feed shaft, or guide screw, whereby the speed of these 
members is largely increased. 


SADDLE MECHANISM FOR LATHE WITH DUPLEX RESTS. 


In Figs. 161 and 162 is shown a design of saddle 
fitted with twin-rotating and non-rotating guide screws 
—one on each side of the bed—for a 30in. centre surfac- 
ing, screw-cutting, and taper-turning lathe, by Hulse and 
Co., Limited, of Manchester. Each carriage is fitted 
with a similar mechanism, it being arranged that 
one may be sliding or screw-cutting whilst the others are 
surfacing or taper-turning. Motion is transmitted from 
the spindle through change wheels mounted on the 
swinging frame at the end of the headstock to the longi- 
tudinal teed shaft between the bed ways. A spur wheel 
—twenty teeth lin. pitch—keyed to this shaft, and carried 
by the bearing within the saddle, meshes with a similar 
wheel on the short central mitre wheel shaft. Steel mitre 
wheels keyed to the free sleeves on the transverse hand- 
adjusting shaft, and capable of being coupled to it by 
means of a toothed clutch, transmit the motion to the 
spur wheels—twenty-eight teeth lin. pitch—on the 
rotary nuts on each side of the saddle through a second 
mitre wheel and pinion, thus furnishing a traversing or 
screw-cutting motion. 

The surfacing and taper-turning motion is obtained 
through the spur wheel—twenty-two teeth jin. pitch— 
keyed to the sleeve of the mitre wheel on the hand 
adjusting shaft, and through a similar wheel on the trans- 
verse mitre wheel shaft on the right-hand side of the 
saddle. The motion is then conveyed to the surfacing 
screws through the reversing mitres on the swinging 
brackets at the rear of the saddle, the mitre or worm- 
change gear free on the end of stud fixed at the rear of 
the saddle, the spur wheel on same and left hand trans- 
verse shaft to the spur wheels on the end of the surfacing 
screws at the front of the saddle. 

These spur wheels—twenty teeth, four per inch pitch— 
are all freely mounted on their shafts and engaged to the 
same by triction cones locked by spanner and nut. 
Change worm gear is provided to give a varying rate of 
surfacing or tapering feed ; and the independent reversing 
mechanism at the rear of the saddle to these permits of a 
reverse taper motion, irrespective of the direction of the 
traversing feed. Both feeds can be immediately dis- 
engaged by the combined handle and nut at the front 
of the saddle. 

The advantages of the twin non-rotating screws are :— 

That by propelling each carriage simultaneously by 
screws at opposite sides of the bed, there is no twisting 
or cross-straining action upon the carriages, no matter 
what the diameter operated upon may be, or whether 
either or both iront and back tools are in operation. 

The screws being keyed in their bearings at both ends, 
the torsional strain is considerably reduced, and a cor- 
responding increased rigidity and cutting power is 
secured. 








PYROMETRY IN MODERN WORKSHOP 
PRACTICE.* 
By Onas. R. DaRLinG, A.R.C.Sc.1., A.1.C., Wh. Ex., &c. 


MopbERN researches have conclusively established the 
fact that many metallurgical and other furnace operations 
succeed best when conducted within certain specified 
ranges of temperature, which are often compassed by a 
few degrees. Notable examples of this are turnished by 
such common processes as the hardening and tempering 
of steel, the casung of metals and alloys, and the glazing 
of pottery. In all of these cases the properties of the 
finished product are profoundly affected by the tempera- 
ture at which the operation has been performed. Asa 
result, a large demand has been created for instruments 
capable of registering furnace temperatures accurately, 
which at the same time are suitaple for use in the 
workshop, where the conditions may differ materially 
from those which obtain in the laboratory. Although 
many excellent pyrometers have been placed on the 
market by different makers, much remains to be done 
before the measurement of high temperatures in the 
workshop has been brought to the requisite degree of 
accuracy. Before discussing the various types ot indus- 
trial pyrometers, it is necessary strongly to emphasise the 
fact that no single pyrometer 1s suited to every operation, 
and that advice should always be taken to ensure that 
the instrument obtained is titved for the purpose intended. 
It should also be recognised that every pyrometer has its 
limitations, both in range and accuracy, and that success- 
ful readings can only be obtaimed by an intelligent appre- 
ciation ot all the principles involved in the construction 
and use of the instrument. lt is proposed to consider 
these principles in relation to the different classes of 
pyrometers, and to indicate the special uses, recent 
developments, and precautions to be taken in the case of 
each type of instrument. 


THERMO-ELECTRIC PYROMETERS, 


It is now about twenty years since Le Chatelier 
demonstrated the fact that accurate high temperature 
measurements could be made by the use of a junction of 
platinum and rhodium-platinum alloy. No satisfactory 
substitute has yet been found for these expensive metals 
save the equally costly junction of platinum and iridio- 
platinum ; and all the reliable thermo-electric pyrometers 
on the market are furnished with one or other of these 
couples. For temperatures not exceeding 2000 deg. Fah., 
the platinum—iridio-platinum couple is generally pre- 
ferred, on account of the steadier increase of K.M.F. 
observed as the temperature rises; but at higher tem- 
peratures the rhodium alloy should be used, as it is less 





* Portions of a course of six lectures on ‘ ‘ Pyrometry and its Workshop 
Applications,” delivered in February and March, 1907, at the City and 
Guuds echnical Coilege, Finsbury, .C. . 


liable to alteration above 2000 deg. Fah. than the former. 
A large variety of temperature indicators is now made 
for use with these junctions, all the more recent types 
being moving coil instruments, capable of registering 
the K.M.F. developed by the junction in millivolts, and 
furnished with a temperature scale. When used with 
proper precautions a well-made thermo-electric pyrometer 
is the most generally useful type of instrument for the 
workshop. The points of practical importance can best 
be considered under separate headings. 

Protection of the jwnction.—As platinum and its alloys 
are deleteriously affected by prolonged exposure to furnace 
gases, an efficient protecting tube is essential. The usual 
procedure is to pass the two wires through twin-bore fire- 
clay to the head of the pyrometer, leaving the junction 
exposed at the end, and to enclose the fire-clay tube in a 
piece of solid-drawn or lap-welded steel tubing, with a 
welded end. This arrangement answers well for ordinary 
furnace work up to 2000 deg. Fah.; but for use in 
lead baths, such as are used in the treatment of steel 
specimens, the tubing should be bored from the solid, as 
lead at a high temperature appears capable of penetrat- 
ing even a welded joint, with the result that the junction 
is destroyed. For temperatures exceeding 2000 deg. Fah., 
at which the steel would be liable to melt, fire-clay and 
porcelain covers have been used, but do not afford 
efficient protection owing to the penetration of furnace 
gases. Lately tubes of vitrified silica have been intro- 
duced, which do not suffer from the defect of porosity, 
and enable the higher readings to be taken correctly. 
Silica, however, is readily attacked by alkalies, and 
cannot, therefore, be used in the baths of fused alkalies, 
which have partly superseded lead in the heating of 
specimens for test purposes. 

Temperature indicators.—The correctness of the tem- 
perature reading depends upon the accuracy with which 
the indicator has been standardised by the maker, and 
also—which is frequently forgotten—on the temperature 
existing at the head ot the pyrometer. It should be 
remembered that the E.M.F. developed is proportional to 
the difference between the temperatures of the heated 
junction and the cold junction at the head of the pyro- 
meter ; and the indications will only be true for the par- 
ticular cold-junction temperature at which the instrument 
has been standardised. Even makers often overlook this 
point, and furrish no particulars of the temperature 
existing at the cold junction when the instrument was 
calibrated. It is advisable, when ordering an equipment, 
to ascertain what this temperature will be under normal 
working conditions, and to obtain an indicator stan- 
dardised accordingly. 

In marking temperature scales on indicators many 
makers obtain two points only, viz., the freezing points 
of lead and copper, 620 deg. Fah. and 1945 deg. F’ah., and 
divide up the scale evenly between and beyond these 
points. An intermediate reading is advisable, such as the 
freezing point of antimony, 1170 deg. Fah., or aluminium, 
1214 deg. Fah. All these metals should be pure, as the 
values obtained for impure metals differ greatly from the 
figures given. The differences which may be noted in 
the readings of pyrometers of different makes are pro- 
bably due to the use of metals of varying degrees of 
purity; and it is highly desirable that all makers should 
use identical materials for the graduation of their instru- 
ments. At present it is possible for a process which 
succeeds at, say, 1800 deg. Fah. as recorded by one 
instrument to fail utterly when conducted at the same 
reading on another instrument of different make— hence 
the repeated failures to reproduce results said to have 
been obtained at specified temperatures. Confusion will 
of necessity prevail until a set of definite standard 
materials is accessible, and used byall. It may be added 
that the user cannot check the readings of his instru- 
ments with certainty unless he is assured of the purity 
of his materials. 

The simplicity with which readings may be taken on 
the ordinary type of indicator, in which a_ needle 
attached to the moving coil points directly to the tem- 
perature, has led to its general adoption in the workshop. 
For accurate work, however, a murror galvanometer of 
the D’Arsonval pattern is preferable, as it permits of the 
use of a much longer scale. The chief objection to the 
use of mirror galvanometers in the workshop, namely, 
that the spot of light is very susceptible to vibrations, 
may be overcome by the use of a suitable suspension. 
In the Royal Gun Factory at Woolwich Arsenal mirror 
galvanometers of the MHolden-D’Arsonval type are 
employed, suspended as shown in Fig. 1. ‘Ihe usual 
supports are replaced by brass rods, which pass through 
holes in the ring of a tripod, and are screwed at the 
upper end to receive the three adjusting nuts. Between 
these nuts and the tripod are placed three springs, ot 
such strength as to be kept one-third in compression 
by the weight of the galvanometer. The spot of light 
from a galvanometer hung in this manner shows 
scarcely any tremor even in the vicinity of railway 
tracks over which traffic is constantly passing, and when 
the galvanometer and scale are rigidly fixed in position 
the arrangement is preferable to a needle indicator, owing 
to greater accuracy of reading; the scale being con- 
veniently 18in. long instead of the 5in. or 6in. covered 
by a pointer. 

Temperature recorders.—Thermo-electric pyrometers are 
well adapted for obtaining continuous records of tempera- 
tures, the value of which is now generally recognised in in- 
dustrial processes. In the annealing of steel, forexample, 
the rate of heating is equal in importance to the attain- 
ment of the proper temperature, and may be regulated by 
reference to a continuous record. ‘Lhe well-known photo- 
graphic recorder invented by the late Sir W. Roberts- 
Austen and manufactured by Pitkin and Co., has been used 
with varying success inthe workshop. Originally designed 
for laboratory research, where the conditions could be 
altered to suitthe recorder, many modifications have been 
necessary to qualify the instrument for practical service 
in commercial operations. With the latest improvements 





excellent records may now be obtained, particularly when 





the recorder is hung on springs after the manner shown 
for the} galvanometer in Fig. 1. Sensitised paper, fixed 
on ‘a‘revolWving drum, has long superseded the movin 

plate {used in the original instrument to photograph the 
spot of light. 

The first arrangement for obtaining an ink record, and 
thus avoiding the necessity of working in darkness and the 
fixing of the record, was introduced by Siemens-Halske, 
In this recorder a boom from the galvanometer suspen. 
sion is furnished with a stylus, and at stated periods a 
chopper-bar, actuated by clockwork, descends gently on 
the boom and presses the stylus on to the recording 
paper, beneath which is placed an inked ribbon. In con- 
sequence, an ink dot is marked on the under side of the 
paper, corresponding to the ge gy of the stylus. The 
record is moved continuously by clockwork, and a dis- 
continuous curve of temperatures formed by the successive 














Fig. 1-HOLDEN-D’ARSONVAL GALVANOMETER 


dots, is obtained. The same principle is applied in the 
“Thread” recorder, recently issued by the Cambridge 
Scientific Instrument Company (Fig. 2), in which the 
boom from the galvanometer is depressed on to an inked 
thread, which is thereby forced down into contact with 
the paper. This form has the advantage of visibility 
during the whole progress of the record, and has already 
proved of practical service in such operations as the 
determination of the recalescence points of steel, «c. 
Arrangement of an installation.—It is desirable in 
many cases to control the working of a large number of 
furnaces from a central office, and this erd may be 
achieved by the use of a system of thermo-electric 
pyrometers, al] calibrated by comparison with a standard 
instrument kept in the office. The installation in the 
Royal Gun Factory, Woolwich Arsenal, was described 
recently in a paper read by the superintendent, Col. 
Holden, F.R.S., before the Institution of Electrical 
Engineers, and may be taken as a typical example. Each 
furnace is provided with a pyrometer and mirror galvano- 
meter as indicator, and, by means of a switchboard, any 
given pyrometer may be connected up with the standard 
indicator kept in the metallurgist’s office. In conducting 


Fig. 2-THE THREAD RECORDER 


an operation, such as the oil-quenching of a gun tube, the 
workman brings his furnace to the correct temperature, 
as indicated by his own scale, and then communicates by 
telephone with the oftice, at the same time switching the 
pyrometer on tothe standard indicator. Ii both readings 
agree, word is given to proceed; and it is evident that 
any error in the reading of the scale at the furnace end 
would immediately be detected. The wires used in all 
the pyrometers are made from the same n.elt, so that 
replacement does not involve the making of a fresh 
scale. The standard indicator may be checked at any 
moment by switching it on to a junction constantly kept 
in boiling water. 

Two points of importance must be attended to in 
making an installation of this kind; first, the galvano- 
meters—especially the standard—should have a high 
resistance, so as to render alterations in the resistance of 
the leads negligible, which will be the case if the galvano- 
meter resistance exceed 400 ohms; and, secondly, care 
must be taken to standardise each pyrometer with the 
cold junction at the usual working temperature. It is 
evident that each pyrometer may be standardised in situ 
if the temperature of the furnace be raised slowly, by 
noting the indication on the scale, and obtaining the 
corresponding temperature by switching on to the office 
standard. ; 

Special workshop uses.—Thermo-electric pyrometers 
may be used in all cases where the temperature does not 
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exceed 2000 deg. Fah. without any danger of erroneous 
readings due to alterations in the junction, and are the 
best workshop instruments for furnace operations which 
come within this limit. Above 2000 deg. Fah. the life of 
the junction is uncertain, and the indications should be 
frequently checked. During the last few years the 
determination of the recalescence points of steel has 
proved of great value in guiding the processes of harden- 
ing and tempering; and these “ critical temperatures” 
can be obtained with greater accuracy by the thermo- 
electric method than by any other. Fig. 3 shows the 
arrangement for determining recalescence temperatures 
by the “ differential” method, which is more sensitive 
than the ordinary procedure, of placing a pyrometer in a 
hole in the specimen, and noting the stationary points on 
heating or cooling. The test-piece A, and a comparison 
piece B—which may conveniently be of nickel steel, that 
is known not to show recalescence over the range of the 
experiment—are exactly similar in dimensions, and are 
placed in the porcelain tube of a small electric furnace. 
The specimens should rest on mica, or other equally good 
non-conductor, and may be 2in. long by jin. diameter. 
Holes are drilled in each for the reception of thermal 
junctions, one of which, C, is an ordinary junction con- 

















Fig. 3-RECALESCENCE MEASUREMENT 


nected to a galvanometer, G, furnished with a tempera- 
ture scale. The iridio-platinum wire of the junction D 
passes along the tube into the comparison piece B, where 
it is formed into a third junction E with another platinum 
wire. The terminal wires from D and E are connected 
to a sensitive galvanometer H, and on raising the 
temperature slowly, po deflection will at first be noticed 
on H, as the two junctions D and E are in opposition. 
When the point of recalescence is reached, however, the 
temperature of the specimen will lag behind that of the 
comparison piece, and in consequence a deflection will be 
shown on H. The temperature at which this happens is 
read on the scale of G; and after the temperature has 
been raised say 200 deg. Fah. above this point a cooling 
reading may be taken similarly. All the junctions should 
be naked, contact with the metal being prevented by 
threading the wires through a twin-bore fire-clay tube 
which rests in the holes. This method is particularly 
useful for steels that do not show a very marked 
recalescence, which would be difficult to detect by less 
sensitive means. 
PLATINUM RESISTANCE PYROMETERS. 

The first instrument on this principle was designed by 
Sir William Siemens, who observed the constancy of the 
increase of the electrical resistance of platinum, and also 
the fact that the amount of the increase was sufficient to 
enable a small rise of temperature to be detected. The 
later researches of Callendar and Grifliths established the 
fact that the method was capable of a high degree of 
accuracy—at any rate, in the laboratory. When continu- 
ously used in the workshop, however, these instruments 
have several drawbacks. They are more expensive than 
thermo-electric pyrometers ; require a special experiment 
to obtain the temperature with an ordinary indicator ; 
alter when kept continuously at high temperatures owing 
to the stretching of the platinum wire; and cannot be 
repaired with ease as in the case of a thermal junction. 
For these reasons there is a strong tendency on the part 
of engineers to give preference to other methods, which 
in many cases has resulted in the replacement of existing 
installations based on this system. As many are in use, 
however, the points of industrial importance in con- 
nection with this class of pyrometer will be considered. 

Protection of the pyrometer wire.—The remarks under 
this heading in connection with thermo-electric pyro- 
meters apply here also. Inthe form made by Siemens 
Brothers and Co. the platinum wire is wound on a special 
fire-clay cylinder, ‘ad surrounded by an iron tube, the 
spaces being packed with magnesia. This ensures safety, 
but at the same time causes the pyrometer to be sluggish 
and not responsive to quick changes of temperature ; it 
is satisfactory, however, for constant temperatures such 
as exist in annealing furnaces. In the Callendar form, 
made by the Cambridge Scientific Instrument Company, 
the wire is wound on mica, and surrounded by a porce- 
lain tube. This is fairly sensitive, but porcelain is too 
easily broken to be of service, unless the pyrometer be 
fixed, and is not to be recommended for use in lead baths 
or molten metals, where it might be subject to sudden 
changes of temperature. A mild steel tube, bored from 
the solid, or a quartz tube would be better for the work- 
ing end of the pyrometer. 

Temperature indicators.—Most of these are based on 
the Wheatstone Bridge principle of measuring resistance, 
and involve the use of a galvanometer, adjustable resist- 
ance, and battery. On adjusting till no movement of the 
galvanometer needle occurs on depressing the key, the 
resistance of the pyrometer may be obtained, and from 
it the temperature. In Siemens’ dial indicator the 
adjustable resistance consists of a wire round the circum- 
ference, and to avoid calculation or reference to tables 
it is arranged that a pointer attached to the tapping-key, 
which moves round the wire of the indicator, shows the 
beg se oh corresponding to the position of balance. 
In the Whipple indicator the temperature scale is marked 
spirally round a drum, which is revolved and given a 





motion of translation simultaneously by means of a screw 
on its axis, working in a nut. The rotation of the drum 
introduces more or less resistance in opposition to the 
pyrometer, and when the galvanometer needle is at rest 
the temperature is indicated by a fixed pointer placed 
over the drum. In both cases the iment of 
“ balancing” must be performed to obtain a temperature 
reading. 

~ Temperature recorders.—For registering comparatively 
rapid changes of temperature, the well-known Callendar 
recorder is the best for use with resistance pyrometers, 
and excellent records may be obtained by its use. It 
requires skilled supervision, however, for its proper work- 
ing. The Siemens recorder is less sensitive in action, 
but more strongly built; and is suited for cases where 
rapid changes of temperature do not occur, as in annealing 
furnaces. For general workshop use the Callendar 
recorder is to be preferred, and has proved of much 
practical service. 

Workshop installations.—The platinum resistance 
method does not lend itself so readily to the establish- 
ment of a centrally-controlled system as the thermo- 
electric principle. To be successful in this respect it 
would be necessary for the pyrometers to agree exactly 
in resistance, and to be made of the same melt of plati- 
num ; but as the resistance alters perceptibly with use, 
control by means of a central standard becomes a matter 
of great difficulty. In the event of one of the pyrometers 
being damaged, it is generally necessary to return it to 
the makers for repairs, whereas it is a simple matter to 
make a fresh junction for a thermo-electric pyrometer. 

Special workshop uwses.—Although platinum resistance 
pyrometers are capable, under ideal conditions, of giving 
a more exact reading than any other type, they are not 
so well suited for permanent use inthe workshop. Altera- 
tions in the resistance of the platinum, the fragile 
character of the porcelain covera, and the necessity of 
performing an experiment with an indicator to obtain the 
temperature, are serious drawbacks from a practical 
standpoint. They are not well adapted for obtaining 
recalescence points, especially when these are not well 
defined, as in special kinds of steel. As the working 
end is about 3in. long, and the porcelain cover jin. 
diameter (except in special forms), it is necessary 
to bore a hole of these dimensions in the specimen to 
receive the pyrometer—which is by no means a simple 
operation with very hard steels, and absorbs valuable 
time. If used for this purpose, the working end should 
be lin. by jin. as a maximum, and should be placed 
uncovered in a small hole in the test piece, as a lag 
is bound to result from the use of a porcelain cover, 
On the whole, the platinum resistance pyrometer finds 
its best application in cases where the temperature 
does not exceed 1500 deg. Fah., and also for occasional 
readings at higher temperatures where great accuracy 
is desired. 


HEAT RADIATION PYROMETERS., 


The first practical pyrometer on this principle was 
introduced by Féry of Paris, and consisted of a telescope, 
at the focus of which a sensitive thermal junction was 
placed, connected to a galvanometer. A glass object 
lens was used, but the unequal absorption of heat rays 
by glass rendered the instrument unreliable. A labora- 
tory instrument was constructed with a fluorite lens, 
which, above 1650 deg. Fah., was free from this objection, 
but was too costly for commercial use. More recently 
Féry has overcome the difficulty by using a concave 
mirror to bring the heat rays to a focus on the thermal 
junction; the latest mirrors being gilt to avoid tarnishing 
in the fumes of the workshop, and a junction of copper 
and constantan, connected to a Meylan-D’Arsonval 
galvanometer, used to obtain the temperature of the 
object sighted. This instrument has been welcomed 
by many on account of its portability, and also from 
the fact that no part has to be placed in the furnace, 
the troubles arising from the failure of protection tubes, 
&e., being in consequence obviated. The principles 
upon which the Féry pyrometer is based, however, are 
such as considerably to restrict its use in workshop 
practice, and, unless these principles are borne in mind, 
many erroneous indications will be obtained. The appli- 
cation of the laws of radiation and refiection- to the 
production of a temperature reading are somewhat com- 
plicated, but, nevertheless, must be understood if the 
pyrometer is to be used successfully. 

The Féry mirror pyrometer is primarily based on the 
Stefan-Boltzmann law, which states that ‘the amount of 
energy radiated by a perfectly radiating substance, or 
‘black body,’ is proportional to the fourth power of its 
absolute temperature.” A dull lamp-black surface is the 
nearest approximation to a perfect radiating surface that 
we know, but is not an absolute “black body.” But, as 
Kirchoff showed, radiations received from the interior of 
an enclosure kept at constant temperature are equivalent 
to those from a black body. If we consider the case of 
a block of steel in a furnace, radiating heat through an 
opening in the side, it is evident that the escaping heat is 
the sum of that radiated from the surface of the steel, and 
that reflected from the walls of the furnace through the 
opening by the face of the metal, which partially acts as 
a mirror. The sum of these two quantities is equal to 
the amount of heat which would be received through the 
opening from a perfectly radiating surface, which is by 
definition incapable of reflecting. By reflecting heat 
from surroundings at the same temperature, therefore, a 
body with a defective radiating surface is brought to 
equality |with a “black body;"” and the fact that these 
conditions are practically realised in the interior of a 
furnace has made it possible to base a pyrometer on the 
Stefan-Boltzmann law. 

The construction of the Féry mirror pyrometer is 
shown in Fig. 4, where M is a concave mirror attached 
to a rack, and movable by means of a pinion P, im order 
that the image of the object sighted may be brought into 
the same plane as a small copper-constantan junction, 
which is connected by the leads Rand D to the terminals 





b and b!, to which a suitable galvanometer is attached. 
The junction is situated in the focal] plane of the eye- 
piece O, into which the image formed by the mirror M 
is reflected from an optical arrangement in front of the 
junction. When the image formed by M does not coincide 
in position with the junction, the appearance presented 
on looking through O is that of the lower half of the 
image being discontinuous with the upper half. By 
racking the mirror M, however, a position is obtained 
where the upper and lower half of the image are con- 
tinuous, when the image will be focussed on the junc- 
tion, and the conditions correct for taking a reading. 
The temperature’scale on the galvanometer may be 
obtained by sighting the instrument on an object kept 
under black-body conditions, the temperature of which 
is accurately observed by another method, and marking 
the galvanometer scale accordingly, after which the value 
of other readings may be obtained by calculation from 
the fourth-power law. 

Indicators and recorders.— As the temperature record 
is based on the thermo-electric principle, the indicators 
and recorders previously described in this connection may 
be used in conjunction with heat-radiation pyrometers 
also. The Meylan-D’Arsonval galvanometer usually 
supplied is a good form of needle instrument for work- 
shop use, and will stand a fair amount of rough usage ; 





Fig. 4—THE FERY MIRROR PYROMETER 


Records may be taken by means of a “Thre or 
Roberts-Austen recorder. 

Workshop installations.—In order that central control 
of a set of pyrometers may be possible, it is essential that 
each instrument shali give the same indications on the 
standard scale when used at the same temperatures. 
This, in the pyrometer under notice, would entail com- 
plete identity, both optical and otherwise, in each instru- 
ment, which at present has not been achieved. Central 
control, therefore, is impracticable with this type of 
pyrometer. 

Special workshop uses.—In cases where the tempera- 
ture of a furnace exceeds 2000 deg. Fah., as in the manu- 
facture of glass and pottery, a heat-radiation pyrometer 
will be found more serviceable than any other type, asno 
deterioration occurs as in the case of instruments placed 
in such furnaces. From its portability, one instrument 
may suffice for a set of furnaces, thus effecting a saving 
over fixed pyrometers. The Féry pyrometer may also 
be used for temperatures below 2000 deg. Fah., such as 
are employed in the treatment of steel. In all cases, 
however, it must be remembered that the indications 
only apply to “black-body” conditions. Thus if a piece 
of steel is to be quenched at a given temperature, the 
reading of the pyrometer must be taken when sighted on 
the steel in the furnace, and not outside. The tempera- 
ture recorded in the latter instance will be considerably 
less than the truth, and will vary according to the thick- 
ness of oxide and shape of the surface; whereas inside 
the furnace these details make no difference. Solid 
particles between the pyrometer and the object sighted 
obstruct the heat rays, and lower the reading; hence a 
smoky atmosphere in the furnace is not permissible. 
Similarly, the fumes arising from molten brass, and other 
alloys, from lead baths and from fused salts, interfere 
with the radiations and cause false indications. The 
only remedy in such cases is to insert a tube of fire-clay 
with a closed end into the furnace or other place, and to 
focus the pyrometer on the end of this tube, when a 
“black-body ” reading, free from the errors mentioned, 
will be obtained. For very high temperatures, such as 
those existing in the electric furnace, the heat-radiation 
pyrometer is at once the most expeditious and accurate, 
when used with the precautions given above. 


or a good form of mirror galvanometer may be employed. 
ad 


OPTICAL PYROMETERS. 


In most of these instruments the temperature is 
deduced from a photometric comparison of the hot 
object with a standard source of illumination; the 
intensity of the red portion of the spectrum being taken 
in each case instead of the total luminosity. This 
principle underlies-the optica] pyrometers of Le Chatelier, 
Wanner, Holborn and Fery ; and although great advances 
have been made in recent years in our knowledge of the 
connection between luminosity and temperature, none of 
these instruments are capable of the accuracy attained 
by the forms previously described. The drawbacks, from 
the workshop standpoint, are, first, alterations in the 
brightness of the standard light ; secondly, the difficulty of 
accurately judging the equality of two tints, on which 
point two separate observers may differ considerably ; 
and thirdly, the fact that small differences arising from 
these causes make a comparatively large difference 
in the reading of temperature. In the Mésure and 
Nouel pyrometer the relative brightness of the red and 
green portions of the spectrum are compared, the 
reading being taken when the source of light, viewed 
through the instrument, gives a field of neutral tint 
between red and green. The adjustment to this tint 
varies with the observer, and a small difference in this 
respect, especially on certain parts of the scale, alters the 
temperature reading considerably, All existing optical 
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Fig. 1 


pyrometers must be regarded as only approximately 
accurate, and their workshop use should therefore be 
restricted to operations in which differences of 100 deg. 
Fah. are of little moment. It is better also for one 
observer, who has accustomed himself to the instrument, 
to be the only person to record the indications. 


APPROXIMATE PYROMETRIC METHODS. 


Under this heading are included such instruments as 
mercury vapour pressure pyrometers, linear expansion 
pyrometers, Wedgwood’s clay contraction pyrometer, 
fusible alloys and salts, and various others. Special 
mention may be made of the Siemens water pyrometer, 
in which a piece of metal is heated in the furnace and 
dropped into water, the furnace temperature being read 
off on a scale from the rise of temperature observed in 
the water. In skilled hands this instrument may be 
made to give fairly close results; it should never be 
trusted, however, to an untrained workman. The chief 
recommendation of these approximate methods hitherto 
has been cheapness; but as accurate forms are now 
available ata, reasorable price, there is a marked tendency 
to install reliable pyrometers in all cases where furnace 
temperatures are of special importance. Although the ini- 
tial expense may be greater,it is cheaper in the end toobtain 
a trustworthy instrument, which,! used intelligently, 
will soon return the extra outlay by reducing unsuccessful 
operations to a minimum, by guiding the workmen in the 
proper discharge of their duties, and by bringing furnace 
processes in general out of the region of haphazard to 
the certainty of exact science. 








NEW SIGNALS ON THE PENNSYLVANIA 
RAILROAD. 


THE Pennsylvania Railroad is trying a new system of signals, 
which has now been in use for a few months on about 
12 miles of the Central Division, near Philadelphia. It is 
also to be used at the great passenger station now being built 
at the city of Washington! for the Pennsylvania Railroad and 
the Baltimore and Ohio Railroad. The system was devised 
by a committee of officials appointed by the company to 
investigate methods of signalling, and to recommend a 
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rate post, but will be so far below the main arms as not to be 
in any way confused with them. 

Another feature is that the signal arms wave upward to the 
vertical position, instead of dropping down to this position 
to give a clear signal. Each arm also has three positions— 
horizontal for ‘danger,’ inclined upwards at 45deg. for 
‘caution,’’ and vertical for ‘‘go ahead.’’ The correspond- 
ing lights are red, green, and white, but the use of a white 
light as a signal is rapidly disappearing, and at the Washing- 
ton terminal the lights will be red, yellow, and green. This 
is in accordance with the latest practice, a satisfactory yellow 
glass having been perfected for ‘‘ caution”’ signals, while 
green is used for the ‘‘ go-ahead ’’ indication. 

The signals are divided into two classes—first, ‘‘ stop and 
stay ’’ signals, at which a train, if stopped, must wait until 
the signal is changed to allow it to proceed. This is for use at 
interlocking plants at junctions, &c., and also in connection 
with manually operated block signals. Second, ‘‘stop, wait, 
and proceed ”’ signals, at which a train, if stopped, must wait 
@ certain prescribed time and then proceed cautiously into 
the block. This is for use at automatic block signals, and 
allows for the possibility of the signal being out of order. 
Tv distinguish the two kinds of signals, the former has two 
lights directly under one another, and 6ft. apart ; while the 
latter has them on opposite sides of the post, so that while 
they are also 6ft. apart vertically, they are staggered 2ft. 
horizontally, so as to showin an oblique line. This has the 
effect of making the lower semaphore arm appear shorter 
than the upper arm. It is stated that the relative positions 
of the two signals are easily seen both by night and by day. 

The signals designate the speed of trains rather than the 
routes at points where interlocking plants are used, as at 
junctions. The top arm governs the high-speed line, pro- 
vided no crossover is included in the route. When at the 
“safety ’’ position, it indicates that the train may proceed 
at the highest speed permissible. The lower arm governs 
medium speed movements, and refers to a divergence from 
the high-speed route, such as an easy cross-over, upon which 
a speed of 40 to 50 miles an hour is permissible. For short 
cross-overs and other points where slow movements are 
required, the third arm and light are used, as already 
described. 

The accompanying diagram—Fig. 3—shows the several 
positions for a signal of the first class, as used at interlocking 


plants and for manually operated block signals. The letters | 


refer to the colours of the lights. The several indications 


are as follows :— 
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Fig. 3—POSITIONS OF SIGNALS 


— adapted for gencral use on all the lines of this rail- 
road, 

The signals are of the semaphore type, with two arms and 
two lights displayed on every high signal. With existing 
arrangements the number is variable, according to the 
number of lines of rails, so that there may be from one to 
five lights on a post. If any one arm were broken, or its 
light extinguished, a driver might not notice it; but if he 
knew that every post carried two arms and lights, he would 
not fail to notice any defect, while one arm or light would 
call his attention to a defective signal. To govern low-speed 
and special movements, a small arm with a comparatively 
weak light will sometimes be placed on the same or a sepa- 


| is at ‘‘ safety ’’ or ‘‘ caution.”’ 
' route, the top arm is fixed in the horizontal position, and the 


(1) Stop, and wait until signal changes. 


(2) Proceed with caution to next signal, on high-speed | 


line. ; 

(3) Proceed at full speed on high-speed linc. 
‘ (4) Proceed with caution to next signal, on moderate-speed 
in. 

(5) Proceed at moderate speed, on moderate-speed line. 

All signal arms at interlocking points remain normally at 
the horizontal position, showing a red light at night. The 
arms are moved one at a time, so that a driver cannot pass | 
any signal-post unless the signal for his particular movement | 
Where there is no high-speed 


| British Thomson-Houston multipolar generators of 





Fig. 2 


light is always red; where there are no cross-overs or mode- 
rate-speed routes, the lower arm is fixed in the horizontal 
position, and its light is then always red. 

The signals are of the electro-pneumatic type, the power 
being furnished from a central power station. The com- 
pressed air at 90 1b. pressure is transmitted through a 24in. 
pipe, and the 500-volt electric current by a No. 6 copper 
wire. Electricity for operating the rail circuits and signals 
is taken from storage batteries enclosed in boxes on the 
signal-posts. These batteries are charged in series from the 
500-volt current, eight hours at a time, four nights a week. 
Each signal-post has two battery cells : one is to operate the 
16-ohm signal-cylinder magnets and to feed the rail circuit in 
the rear through a 1-ohm resistance in connection with the 
rails; the other cell is in circuit ready for charging. 

Allsidings are equipped with catch-points operated from the 
lever of the main-line points, so that a train cannot come 
out of a siding when the points are set for the main line. 
Both ends of main line cross-overs are operated through 
point and lock movements from a ground lever at the middle 
of the cross-over. Thus the points cannot be carelessly 
thrown and signals cleared while a light engine is standing 
on the cross-over. 

All interlocking home signals are operated by power, and 
so arranged as to go to ‘‘danger’’ on the passage of a train. 
The signal cannot be cleared again until the train has passed 
out of the rail circuit and the signalman has restored his 
lever to the normal position. 

Fig. 1 shows one of the double-arm pole signals, the base 
of the post forming the battery and mechanism box. Fig. 2 
shows two double-arm posts mounted on a signal bridge, the 
battery box here being placed between the legs of one of the 
supporting frames. In both these cases the lamps of each 
signal are on opposite sides of the post, indicating that they 
are automatic block signals, as already explained. During 
the busy time of the morning and evening there are trains 
every thirteen minutes for about two hours,so that the 
signals are in frequent operation ; but during one month only 
two failures occurred. One was due to a weak battery, and 
the other to a broken wire. 








MANCHESTER ASSOCIATION OF ENGINEERS, — On Thursday, 
June 6th, the members of this Association visited Middlesbrough 
with the object of viewing the extensive works of the Cargo Fleet 
Iron Company, Limited. On arrival they were received by Mr. 
| Walter Crooke, the general manager, Mr. Clarke, assistant 
| manager, who, with other officials, conducted them through the 
| various departments of the works. The visitors were greatly 
| impressed with the general lay-out of the large works, and it 
| was evident to them that the works had been conceived only after 
| the most careful study, and that every modern method to save 
| labour and deal efficiently with, the large output had been adopted 
| To those members whose professional duties had only a remote 

connection with this class of works, the various operations were 
| unusually instructive and interesting, and general surprise wes 
| evinced at the very small amount of , son employed to manipu- 

late the vast amount of machinery, and to obtain the large output 

| which was being produced. On the conclusion of the inspection, 

on the motion of Mr. Joseph Adamson, the president, seconded 

by Mr. Henry Webb, the thanks of the members were heartily 

given to Mr. Crooke and directors for the courtesy and attention 
which had been shown throughout the proceedings, 

INSTITUTE OF MARINE ENGINEERS.—On Saturday, June Ist, the 

Institute of Marine Engineers paid a visit to the Erith Works of 

Messrs. Vickers, Sons and Maxim. The ordnance works of this 


| company have an area of nearly twenty acres, with a main gun 
pany , 


factory covering over fifteen acres, devoted entirely to the manu- 
| facture of quick-firing guns for naval and land service, and exten- 
| sive additions laid down of late years, more especially for the pro- 
| duction of motor cars, the whole of the works when in full swing 
giving employment to about 5500 workpeople. The first building 
inspected was the main machine room. Here portions of the guns 
were seen in the machines in various steges of construction, the 
jobs gradually increasing in size from the delicate telescope sights 
of the 4-pounder to the huge pedestals and shields for the 6in. and 
| the 7-5in. guns. The rifling machines for the big guns also 
| claimed special attention, as did the huge frame in which the 
jackets are shrunk on to the barrels. Passing the smiths’ shop, 
with its rows of forges now black and cold, the inspection room was 
next visited. The next room contained specimens of each variety 
of gun manufactured bythe firm. Electrical power is used through- 
out for driving the machinery, the power-house, with its four great 
255 volts and 
700 amperes each with a speed of 360 revolutions, supplying the 
main machine room and the older portion of the works, while the 
~ — is supplied from the power station of the Erith 
ouncil, 
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THE MERSEY CHANNEL. 


In our issue of March 29th we recorded the proposal of 
the Mersey Docks and Harbour Board to construct a 
revetment on the south or concave side of Taylor’s Bank 
for a length of two and a-half miles. We now publish a 





portion of the chart of the Mersey—Fig. 2—from the 
1905 survey, on which is plotted the line of the proposed 


per hour in the best class of free sand. In 1895 the 
dredger G. B. Crow, of similar construction and capacity, 
was built, and since that year the two larger dredgers 
have been constantly at work dredging in the channels 
and on the bar. 

In May, 1899, the total quantity of material removed 
from the bar to that date was 224 million tons, and from 
other parts of the main channel and other shoals 183 





2 








0 9 ; 
LIVERPOOL + 


7 





BAY 





T 
Soundings in tath below L.W.0.5.T: ! 3 
Line of Low Water ................. a3 Formby Channel 
Five fathom Contour —-.--- rs 
ye 
\ 
6 ra: \ 4 
6 fay 
7 ae 
, 8 ¥ y aa , 
‘ i “ -: Zebra Flats , a sine ME } 
#8 w Queens gee F TAYLORS BANK 
Bar lightvessel Channel ss Fy 5 ti ” 
6 p 2 , biti 
7 ae 38 AC Gp pi 












ne _ Fixe lrosby, a 


Waterloo 


BOOTLE 






LIVERPOOL 





BIRKENHEAD 


Scale of Nautical Miles. 
- 3 4 





























‘ 
; i j ? 
“The Engineer” Swain Sc 
Fig. 1i—-CHART OF THE MERSEY CHANNEL, 1894 
i \ 
work. Fig. 1 shows a portion of the entrance channel 
as it existed in 1894. The soundings in both of these 
engravings are in fathoms. A comparison of the two poms cuaiheindiandiniatiiteinias RS 
i i ; latum for soundings (which are in e 1 
charts will show the improvement effected in the depths level of the Old Dock Sill at Liverpool. s\\ 


of the channel during the eleven years intervening 
between the dates of the surveys. 

Dredging operations in connection with the Mersey 
Channel were commenced in 1890, since when they have 
been carried on continuously. By the end of June, 1893, 
nearly 24 million tons of dredged material had been 
removed, chiefly from the bar, and the depth on the bar 
increased from 11ft. to 18ft. at lowest tides. Up to 1893 
most of the dredging had been done by two extemporised 
suction dredgers, which were steam hopper barges fitted 
with centrifugal pumps. Each of these barges was of 
500 tons capacity. In 1893 the Dock Board constructed 
the suction dredger Brancker, having a carrying capacity 
of 3000 tons and a dredging capacity of about 6000 tons 


ates 





million tons, a total of 41} million tons. The depth of 
water on the bar had been increased to practically 27ft. 
for a width of 1500ft. The cost of removal of this 
material averaged ‘61d. per ton, exclusive of interest on 
capital cost and depreciation. The total quantity of 
dredged material removed up to the present year is over 
100 million tons. The depth on the bar is now 28ft. at 
low water, and in the Crosby Channel about 27ft. To 
meet the increasing growth in the length and draught of 
vessels using the Mersey it has been determined further 
to deepen the entrance channel, and to effect this a 
suction dredger is to be built which will be over three 
times the capacity and power of either the Brancker or 
G. B. Crow, and will be considerably larger than any 
suction dredger now existing 











| 
| THE PATENTS AND DESIGNS BILL, 1907. 


THIs measure, after having been very fully discussed and 
| materially altered by Standing Committee, was ordered last 
| week to be reported to the House. The amendments to 
| Clauses 1-16 have already been considered in these columns. 

Of those Clauses (18-23), which relate to designs, only two 

have been materially amended. Thus Clause 21, which pro- 

vided for the cancellation of the registration of designs used 
| wholly or mainly abroad, originally provided that to an 
| application to effect this objection might be made not less 
| than one year after registration by any person interested. 

The word ‘‘interested’’ has now been deleted in Committee, 
| so that an application of this kind may now be made by 
anyone. 

Clause 24 of the Bill, which relates to rules as to branch 
offices, has been amended so as expressly to provide that 
rules under the principal Act may provide for the estab- 
lishment of branch offices for designs at Manchester and 
elsewhere. 

Clause 34, which relates to patent agents, has also been 
| amended. In its original form it provided, in effect, that 

the Comptroller might refuse to hear or to recognise as a 

patent agent anyone who was proved to the satisfaction of the 
| Board of Trade to have been guilty of such conduct as would 
justify his removal from the register. It is now provided, in 
addition, that the Comptroller may refuse to recognise as 
agent any company which if it had been an individual could 
have been refused an audience. It is also provided by a 
new sub-clause (3) that the Comptroller shall refuse to 
recognise as agent in respect of any business under the 
| principal Act—i.e., the Patent Act, 1883—any person who 
neither resides nor has a place of business in the United 
Kingdom. 

So much for amendments to clauses originally appearing 
in the Bill. Of much greater importance are the new clauses 
which the Committee have decided ought to be added to the 
measure. 

The first new clause—proposed by Mr. Lloyd George— 
relates to defences to actions for infringement, &c. It pro- 
vides that any ground on which a patent may be revoked 
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Fig. 2—CHART OF THE MERSEY CHANNEL, 1905 


| ander the Act shall be available by way of defence to an 
| action for infringement, and shail also be a ground for 
| revocation under Sec. 26 of the Patents Act, 1883. This 
new clause also provides for the amendment of Sec. 19 of the 
Act of 1883, which relates to power to disclaim part of an 
invention during action, &. Under the present law a 
patentee may make what amendment by disclaimer he 
chooses on terms imposed by the Court. It is to be provided 
by the new Act that no amendment shall be allowed that will 
make the specification as amended claim an invention sub- 
stantially larger than, or substantially different from, the 
invention claimed by the specification as it stood before the 
amendment. 

The law as to prior publication is also to be amended. 
A new clause provides that a patent shall not be held to 
be invalid by reason only of the invention or any part 
thereof having been published prior to the date of the patent, 
if the patentee shows, amongst other things, that the publi- 
cation was made without his knowledge and consent, and 
that the matter published was derived or obtained from him. 

An amendment of far-reaching importance is also proposed 
to Sec. 6 (1) of the Patents Act, 1902. As many of our 
readers are aware, that section provides that patents must 
be examined at the Patent-office with a view to seeing 
whether they have been anticipated. If the Comptroller 
thinks that a particular invention has been claimed in an 
invention of prior date, he has power to compel the patentee 
to amend, or else he may order references to be given to the 
prior patent. A new and important power is to be given to 
the Comptroller by the new Bill. If satisfied that the 
invantion claimed has been wholly claimed or described in 
any specification to which the investigation has extended, 
he is to have power, in lieu of requiring references to be 
made in the applicant’s specification as aforesaid, to refuse 
to grant a patent. It is not too much to say that this is a 
revolutionary change in our English patent law. 

Another fundamental change to be effected by another new 
clause is the substitution of the Court for the law officers as 
an appellant tribunal from the decisions of the Comptroller- 
General. 

By a clause suggested by Mr. Brunner, if two or more 
applicants make provisional applications for cognate inven- 
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tions, the Comptroller is to have power to grant a single 
patent to them both. 

Sec. 3, Sub-see. 3, 4 of the Act of 1883, are to be repealed 
and replaced by the following provisions :— 

(3) A provisional specification must describe the nature of 
the invention. ; 

(4) A complete specification must particularly describe and 
ascertain the nature of the invention and,the manner in 
which the same is to be performed. 

(44) In the case of any provisional or complete specifica- 
tion where the Comptroller deems it to be desirable, he may 
require that suitable drawings shall be supplied with the 
specification or at any time before the acceptance of the 
same, and such drawings shall be deemed to form part of the 
said specification. 

A further new clause relating to disconformity must also 
be noticed. It provides that a patent shall not be held 
invalid on the ground that the complete specification claims 
a further or different invention to that contained in the 
provisional, if the invention therein claimed, so far as it is 
not contained in the provisional, was novel at the date when 
the complete specification was put in, and the applicant was 
the first and true inventor thereof. 

A clause providing for the disclosure of date and number 
of patents is also of interest. It provides that a patentee 
must, if so requested by a licensee or other person 
interested, give the number or the date of his patents. 
Failure on his part, or the giving of false information, may 
involve a penalty of £5. : 

Another clause makes provision for relief in cases in which 
a patent has lapsed through failure on the part of the 
patentee to pay his fees. 








CORDITE. 


In the discussion that took place in the House of 
Commons on cordite on Tuesday last the question of the 
safety of our smokeless powder was very seriously 
debated. There can be no doubt that the safety of our 
powder is of the very greatest importance to the Army 
and Navy. The powder adopted by our Government con- 
sists of a mixture of gun-cotton and nitro-glycerine, in 
the proportions of 65 per cent. of the former to 30 per 
cent. of the latter, together with a little vaseline, and 
should contain no other ingredient whatever, with the 
possible exception of a trace of acetone, the solvent used 
in dissolving the nitro-cotton, due to insufficient drying. 
There is no chemical reason to add such a substance as 
chloride of mercury. Its addition can only, according to 
Government views, be for the purpose of masking the 
heat test, and the proceeding is a “ violation of the con- 
tract,” as pointed out by Mr. E. Robertson in his reply 
to Sir F. Banbury. The addition of mercuric chloride 
to cordite would not of itself render the powder 
more dangerous, but the presumpticn is that it is 
only added to cordite that is in itself in a dangerous 
condition, 7.e., the ingredients from which it has been 
manufactured, more especially the nitro-glycerine, and 
probably also the nitro-cellulose, have not been sufficiently 
purified. It is a well-known fact that in washing these 
substances very great care is necessary, and the process is a 
long and tedious one. Both the nitro-glycerine and the 
guncotton must stand a satisfactory “heat test” before 
they are mixed, and even when these tests are satisfactory 
it occasionally happens that the finished explosive will 
give a bad heat test. 

The addition of mercuric chloride is not new. We 
remember hearing of its use some eighteen years ago in 
connection with blasting gelatine. The Government heat 
test was introduced by the late Sir F. Abel, and was 
originally used for testing the stability of the various 
forms of nitro-cellulose, especially gun-cotton. Briefly, 
the process is as follows :—A known weight of the explo- 
sive is placed in a stout test tube 5}in. to 5hin. long, and 
of such a diameter that it will hold 20 to 22 cubic centi- 
metres of water. It is fitted with an 
stopper through which passes a narrow glass rod, termi- 
nating in a platinum wire hook, to hold the test paper. 
The test papers are narrow strips of special filter paper 
that have been treated with a solution of starch and 
potassium iodide. One of the pieces of filter paper thus 
prepared—10 mm. by 20 mm.—is fixed upon the platinum 
wire hook, the top of the paper is moistened with a weak 
solution of glycerine in water in such a way that the 
upper half is moist, and there is a distinct boundary line. 
The rod with the paper fixed upon the platinum 
hook is now placed in the mouth of the test 
tube, and the tube is then placed in a copper 
water bath, and the temperature raised until the thermo- 
meter fixed in the bath registers a temperature of 180 
deg. Fah. Cordite under these circumstances must stand 
the test for at least 15 min. The test is finished when 
a faint brown line makes its appearance at the bound- 
ary line of the portion of the paper that has been 
moistened by the glycerine and water. The time and 
temperature varies with different explosives, such as 
gelatine dynamite, gun-cotton, Schultze powder, &c. The 
action of the chloride of mercury is to retard the reaction 
and to cause a sample of smokeless powder that, by 
reason of inefficient washing, will only give a heat test 
of perhaps 8 min. to 10 min. to stand for a much longer 
period of time than 15 min. The object of the test is 
therefore defeated, and the powder is made to appear 
very much superior as regards stability than it really is. 

Cordite is chiefly manufactured at the Royal Gun- 
powder Factory at Waltham Abbey, but also at several 
private factories. As first manufactured, it consisted of gun- 
cotton 37 per cent., nitro-glycerine 58 per cent., and vase- 
line 5 per cent.; but the modified cordite now made 
consists of 65 per cent. gun-cotton, 30 per cent. of nitro- 
glycerine, and 5 per cent. of vaseline. As gun-cotton is 
not soluble in nitro-glycerine, it is necessary to use some 
solvent, such as acetone, in order to form the jelly with 
nitro-glycerine. The dry gun-cotton and nitro-glycerine is 
placed in an incorporating tank, some of the acetone added, 
and after mixing, the rest of the acetone is added—20 per 
ecnt. in all—and the paste kneaded for three and a-half 
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hours. At the end of this time the vaseline is added, and 
the kneading continued for a further three and a-half 
hours. When the various ingredients are formed into 
a homogeneous mass, the mixture is taken to the press- 
house, where, in the form of a plastic mass, itis placed in 
cylindrical moulds; the mould is inserted in a specially- 
designed press, and the cordite paste forced through a die 
with one or more holes. The paste is pressed out by 
hydraulic pressure, and the long cord is wound on a metal 
drum, or cut into lengths; in either case the cordite is 
now sent to the drying houses, and dried at a temperature 
of about 100 deg. Fah. from three to fourteen days, the 
time varying with the size. This operation drives off the 
acetone and any moisture the cordite may still contain, 
and its diameter decreases somewhat. 

In the case of the fine cordite such as rifle cordite, the 
next operation is blending. This process consists in 
mounting ten of the metal drums on a reeling machine 
similar to those used for yarns, and winding the ten cords 
onto one drum. This operation is known as “ ten-strand- 
ing.” Furthermore, six “ ten-stranded” reels are after- 
wards wound on one, and the sixty-stranded reel is then 
ready to be sent away. This is done in order to obtain 
a uniform blending of the material. With cordite of a 
larger diameter, the cord is cut into lengths of 12in. 

Every lot of cordite from each manufacture has a 
consecutive number, numbers representing the size, and 
one or more initial letters to identify the manufacture. 
These regulations do not apply to the Royal Gunpowder 
Factory, Waltham Abbey. The finished cordite resembles 
a cord of gutta-percha, and its colour varies from light to 
dark brown. It should not look black or shrivelled, and 
should always possess sufficient elasticity to return to its 
original form after slight bending. : 

With regard to the stability of well-made cordite 
there can be no doubt; climatic trials have been carried 
out all over the world, and they have so far proved 
eminently satisfactory. The Arctic cold of the winter in 
Canada with the temperature below zero, and the tropical 
sun of India, have as yet failed to shake the stability 
of the composition, or abnormally injure its shooting 
qualities. Stability tests should be carried out more 
frequently in a hot than in a temperate climate. A 
powder stored at 104 deg. Fah. should be tested ten times 
as frequently as one stored at 68 deg. Fah. to ensure an 
equal degree of safety. It is, however, absolutely essen- 
tial that the powder should stand the heat test in a 
satisfactory manner. At Waltham Abbey, and at some 
of the private factories, the nitro-cellulose used in its 
manufacture is subjected to Wills’ test, which is certainly 
more severe than the Abel test. In this test the nitro- 
cellulose is heated to a temperature of 135 deg. Cent., 
until decomposition takes place, the products of decom- 
position being removed and measured. The regularity 
with which the nitro-cellulose decomposes is a measure 
of its stability. With regard to nitro-glycerine, it is solely 
a question of efficient washing; this, however, is often a 
matter of some difficulty, and occasionally a charge of 
nitro-glycerine will give a great deal of. trouble, and it is 
often necessary for the charge to be rewashed many 
times before it will pass the prescribed heat test. 
The cause of this difficulty is not always easy to 
discover ; it may be due to the fact that the acids used 
in the nitrating were not clean, or they contained objec- 
tionable impurities, or frequently the quality of the 
glycerine used may be at fault. Whatever the reason 
may be, it is a fact that it sometimes occurs, and there is 
no doubt that the addition of substances such as chloride 
of mercury have been used, with a view of masking the 
results. It has lately been pointed out that mercuric 
chloride combines with many nitro-compounds to form 
salts of an unstable nature; but the use of this salt in 
masking the Abel—potassium iodide and starch—test has 
been known for a great many years. In the future it 
will be necessary in carrying out the heat test on cordite, 
or any of the nitro-glycerine or nitro-cellulose explosives, 
to bear in mind the possibility of the presence of this 
substance. With regard to the question raised as to the 
mercury salt being added as an antiseptic, we never 
heard of the necessity for such a thing. 








H.M.S. DREADNOUGHT. 


THE accompanying tabular statement gives the results 
of the last progressive speed trials of the Dreadnought. 
It was intended to make forty runs, but the new propellers 
were so obviously unsuitable to the conditions that the 
experiment was abandoned after 28 runs had been com- 
pleted. We have commented on these trials on another 
page. Using propellers on one side only, five degrees of 
helm kept the vessel steady on her course. It will be 
observed that the port engines, running alone, at 297 
revolutions per minute, giving 12,500 shaft-horse-power, 
had a shaft-torque approaching that given by both sets of 
engines running at 341 revolutions, giving combined 
27,500 horse-power. 

Both the oldand new propellers are of the “ cavitating ” 
species, taking large power and giving small thrust, and 
the direction in which improvement may be hoped is not 
difficult to see. As the positions of the propellers fore 
and aft and athwartship cannot be altered, there only 
remain alterations in dimensions and forms of bosses, 
diameter, pitch, surface, and number of blades and their 
thicknesses. And it is well to try propellers at deep load 
draught. It is well to keepin mind that the ship was 
about 1150 tons heavier than she was on her acceptance 
trials. 

H.M.S. DREADNOUGHT. 
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THE DECAY OF METALLIC SHEATHING UNDER WATFR. 


Sir,—In your issue of May 31st, I notice an article on the subject of 
‘'T'he Decay of Metallic Sheathing under Water.” ‘This is a matter 
which has considerable interest for me and one to which, as 
managing director of this company, I have devoted a great deal of 
time and attention. 

I have very carefully perused Mr. William H. Hamlet's report 
and observed all that he has to say on the subject; with some of 
his theories and contentions I am fully in accord, but with others 
I do not agree. 

The form of deterioration to which Mr. Hamlet refers, namely, 
the removal of the zinc from the sheathing by electrolytic action, 
is a trouble which has only arisen within the last few years, As 
far as I have been able to fix it, this began about the year 1808. 
Previous to that we had not met with similar difficulties, although 
cases of the failure of sheathing from various causes had arisen 
from time to time since the use of Muntz’s metal sheathing first 
came into vogue—some seventy-five years ago. 

A very elaborate series of experiments and investigations have 
been carried out in the laboratory of this company, with a view to 
ascertaining the cause of this deterioration of the metal in sea- 
water, and, if possible, the prevention of it, in order that we might 
ensure that sheathing should last at least as long as previously. 
The water from various ports and districts where the most marked 
instances of deterioration occurred was obtained and examined and 
analysed ; effluents of sewage were considered ; the effect of use 
of nails of various alloys was observed with reference to their elec- 
trolytic action, if any, on the sheets ; the quality of the materials 
used in the manufacture of the sheathing was considered—only the 
very highest qualities obtainable of copper and zine are used in 
these works for this purpose. Investigation was made as to 
whether there had been variation in the works practices which 
might affect the homogenity of the metal. Outside expert advice 
was called in. Mr. Bertram Blount, F.1.C., Westminster, London, 
made a series of investigations and experiments on behalf of the 
authorities in Anstralia, and subsequently the same gentleman 
came down to these works, and made a very complete and thorough 
examination into the methods and process on our behalf, with a 
view, if possible, of ascertaining the cause of this trouble, but without 
any very definite result. 

All the above investigations resulted in proving only, (1) 
that there was no alteration in the works practice, which was 
identical with that pursued during the past half-century, during 
which the sheathing had given entire satisfaction ; (2) that the 
metal was of the same proportions of zinc and copper as always 
previously supplied ; (3) that the action was not the result of 
any alteration in the constitution of the water in the various 
districts—this was proved by the fact that sheets made by us at 
periods prior to 1898 were still in position, and showed no signs of 
this class of deterioration ; (4) that the composition of the nails 
was not responsible, as the action was not localised round the nails, 
and there was no apparent difference in various sheets with which 
nails of divergent alloys had been used ; (5) that it did not appear 
that the deterioration was caused by earth currents resultant 
from electric lighting or power plants, as cases occasionally 
occurred far from any such possibility. 

All the above possible causes having thus been removed by 
elimination. there remained only two ostensible points for further 
investigation, namely: (1) The purity or impurity of the original 
constituent metals, and (2) the method of applying or fixing the 
sheets to the timber piles and the bottoms of vessels. 

With regard to the first-named possible cause of failure, a most 
careful series of analyses of samples of old sheathing supplied from 
any period up to forty years ago until the present date disclosed 
the fact that whereas the bulk of metals were present in the same 
proportions throughout, in the older samples, there were present 
various minute proportions of impurities which were absent in the 
more modern samples. ‘This difference was no doubt accounted for 
by the more careful refining of copper and zine by modern 
methods, notably electrolytic refining of copper. The impurities 
referred to above were present in very minute quantities ; some of 
them were such as might be beneficial to the wear of sheathing, 
by retarding the electrolytic destruction of the metal, whilst 
others would be detrimental, and again, others might be con- 
sidered neutral. 

With regard to the second-named possible cause of failure, 
inquiries were made as to the composition of the felt or paper 
employed, which is placed between the metal sheathing and the 
timber, with a view to ascertaining whether it contained any in- 
gredients which might have any chemical effect on the metal likely 
to destroy it. It was ascertained that it was now the usual 
practice to use brown paper in place of felt, which was previously 
employed, but no deleterious chemical ingredients were discovered 
in this paper. 

It was further ascertained that in place of the genuine Stock- 
holm tar, previously employed, black varnishes and pitches of 
varying compositions were n+w being used. Although there were 
no ingredients therein which would chemically account for the 
peculiar deterioration which it was being sought to acvount for, 
this discovery opened up a new vista of research which had not, 
so far as I know, been hitherto followed. 

The immersion of a zine plate and a carbon plate in an clectro- 
lytic medium, such as sea water, at once creates a voltaic couple, 
the carbon plate acting as cathode, and the zinc plate as anode, 
the zinc plate being gradually absorbed. 

We had already previously tried to reproduce metal of the 
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nature of the deteriorated sheathing returned from Australian 
waters. We had used sundry alloys and pure copper in our experi- 
ments, with a view to obtaining a voltaic couple ; but although we 
had succeeded in producing a variety of forms of destruction we 
had not previously been able to reproduce this peculiar form of 
destruction, in which all the zine had been extracted, leaving only 
a fibrous residue of copper, However, immediately we arranged 
an apparatus on the above lines, substituting a plate of Muntz’s 
metal for the zine plate, the exact reproduction of this failure was 
obtained in six weeks. 

The first “oe was made with Muntz’s metal composed of 
the purest obtainable ingredients. Further experiments were 
made with metal plates containing small percentages of impurities 
purposely added. 

The results were interesting and various, but the whole series of 
experiments has gone to prove that the cause of this class of 
failure lies in two things, namely, first, the use of black var- 
nishes containing a large percentage of carbon, which, in con- 
junction with the brown paper now used, forms a cathode plate in 
direct contact with the zinc in the metal sheets, and by setting up 
a voltaic couple, at once removes the zinc and continues this action 
until the whole of the zinc has been removed, leaving a fibrous 
mass of copper particles, without any power of adhesion, and con- 
sequently very brittle, like a soft gingerbread; secondly, the 
increased purity of copper as to-day supplied by the producers. 
‘The purer the copper the higher its electro conductivity and the 
greater its liability to electrolytic action. Certain impurities in 
small proportions have a beneficial effect on the ability of the 
metal to resist rapid electrolytic action. 

The conclusions we have arrived at are, first, that the use 
of electrolytic copper for the manufacture of sheathing is not 
advantageous ; secondly, that users of metal sheathing must revert 
to the practice of using felt and Stockholm tar, and not employ 
cheap brown paper and varnish ; a small economy in these articles 
costs a large sum in destroyed metal. 

With regard to Mr. Hamlet’s remarks that the most suitable 
metal is ‘*that one that would be the slowest and most equal in 
solution, an alloy of equal, uniform homogeneous structure would 
be the best kind—one whose components would dissolve equally 
until the substance became as thin asa sheet of paper, and yet 
contain its proportional strength.” 

Muntz’s metal, properly made and properly applied, fulfils these 

conditions better than any other metal so far discovered. have 
seen Muntz’s metal returned after many years’ service worn to the 
form almost of gauze, like an old leaf after a winter's decay, and 
yet tough as string, and with no sign of brittleness. 
” Electrolytic action should not enter irto the question at all ; the 
decay of a Muntz’s metal sheet in sea water should be the result of 
simple chemical and mechanical action, the copper in the alloy 
forming an oxychloride with the oxygen and chlorine from the sea 
water and the air, and this being gradually washed off by the 
mechanical action of the waves and a new coating taking its place, 
until the entire sheet is gradually and evenly worn away, leaving 
nothing but a tissue of gauzy filaments. 

It is this development of electrolytic destruction which is causing 
all the trouble, and the difficulty has been to find out the cause of 
it. This, | think, has now been satisfactorily accounted for, as 
above explained. 

With reference to Mr. Hamlet’s suggestion that the electrolytic 
.ction is caused by improper mixing of the copper and zinc in the 
casting, this, though at first sight may appear a feasible 
explanation, is practically an impossitility with the correct 
percentages of copper and zinc present. The two metals in the 
proper proportions of three-fifths and two-fifths of copper and zinc 
respectively form a true chemical compound, and must, from 
natural cause, combine in the true crystal formation so charac- 
teristic of Muntz’s metal. 

Mr. Blount during the investigation which he undertook made 
a special study of this point and attempted purposely to cast badly 
mixed heats, but the results went to prove that it was almost 
impossible to obtain badly mixed metal in this alloy—neither could 
badly mixed metal be worked up into sheets under our hot-rolling 
process. I think, therefore, that the theory that a voltaic couple 
is set up within the sheet between the metals of which it is com- 
posed must be set aside. 

In Mr. Hamlet’s report to the Department of Public Works for 
the year ended 30th June, 1906, he refers to a letter written by me 
in 1903, as follows :—‘‘ Mr. Gerard Muntz, the managing director 
of the Muntz Metal Company, writing to Mr. Charles Bright in 
1903, says that analyses made of sound metal obtained from stock 
manufactured at the same date shows the percentage of the alloy 
to be correct, viz., from 60 to 61 per cent. of copper and from 39 
to 40 per cent of zinc. On the other hand, analyses made of the 
metal returned to us as sainples of the defective metal have in all 
cases shown an excess of copper of froin 2 to 4 per cent., and ofa 
deficit of spelter of from 3 to 4 percent. This of itself would bea 
puzzle, because whereas poor metal, i.e., metal containing an 
excess of zinc, might become rotten and brittle under the action of 
sea water, on the contrary, rich metal, 7.¢, metal eontaining an 
excess of copper, could not possibly be so affected by the sole action 
of sea water, but would gradually be eaten away to the texture of 
a decayed leaf or lace curtain, the parts being left extremely thin.” 
And Mr. Ham'et adds: ‘All I can say is that this is not borne out 
in practice here or in Queensland, for it is precisely those specimens 
richest in copper that are brittle and friable. The specimens sent 
to me from different places in this State and from Queensland are 
not even as tough as the paper | now write on.” 

Mr. Hamlet has apparently mistaken my meaning. What I 
intended to convey was that metal which, when supplied, con- 
tained an excess of copper—that is to say, 61 per cent. to 614 per 
cent. of copper—would be extremely unlikely to develop brittleness. 
Brittleness in Muntz’s metal sheathing is a defect which had been 
met with in the past, and was notcriously caused by an excessive 
percentage of zinc, but such brittleness was of a nature quite dis- 
tinct from the friable brittleness vaused by this electrolytic 
destruction. 

In the first case, i.¢., excess of zinc, the sheets break hard like 
a goud gingerbread ; in the second, viz., dezincification, they 
break like a ginger bread which has been exposed to the air, and 
the appearance of the fracture is quite different. Mr. Hamlet is 
evidently referring to the richness in copper after use, and when 
the zine has been removed. 

There is no doubt that the trouble is electrolytic, and I am so 
far in agreement with Mr. Hamlet as that electro-deposited copper 
is unsuitable, and that the presence of certain small impurities is 
beneficial. Tin alone will not suffice to prevent the destruction. 
This has already been tried with naval brass, which has failed quite 
as badly as ordinary Muntz’s metal, only not quite so quickly. 1 
do not, however, agree with Mr. Hamlet’s theory that ‘‘it is a 
question of the homogeneity of the metal when it leaves the manu- 
facturers’ hands, due to defective working and annealing of the 
metal.” 

I do not think that a micro-photograph of the metal which has 
stood for years would show any different features from that which 
failed ; and further, if the cause were local segregations of copper, 
the destruction would also be local, or at least commence locally. 
But thisis not so; the dezincification takes place regularly through- 
out the entire sheet. Further- and this point is extremely signifi- 
cant—the deterioration commences on the inside surface, 2.e , that 
side nearest the varnish and paper. In almost all cases a very 
thin film of good metal will still be found on the sea-water side, or 
outside of the sheets. 

With regard to the theory of bad mixing. In our works 
practice we analyse every charge of metal before it is passed forward 
to the rolling mills for conversion into sheets. Also fracture tests 
are taken of each parcel to ensure the metal being of the proper 
grain and ductility. Finally, each individual sheet is most care- 
fully examined before acceptance by our warehouseman. Hence, 
with regard to the concluding deductions in your article, I write 
off cause 1 entirely ; cause 2 I accept in part, but as not in itself 





entirely sufficient ; cause 3 [ accept as one cause of the trouble. 
I add another cause, 4, the use of black varnishes containing an 
excessive quantity of carbon; and it is, in my opinion, the com- 
bination of causes 3 and 4 in which the solution of the hitherto 
mystery lies, GERARD A. MuNntTzZ, Managing Director, 
Muntz’s Metal Company, Limited. 
Birmingham, June 10th. 





OVERTIME FOR APPRENTICES, 


S1r,—I have read with great interest the letter from ‘‘ Appren- 
tice” in the current issue. He states the case of the average 
apprentice with no small degree of clearness and force. 

As an evening lecturer in engineering and an old apprentice I 
should be grateful for a little space to support his plea that 
employers should make the welfare of their apprentices more their 
business than they do at presént. Of course, many of those firms 
whose names are famous set a brilliant example in this respect, but 
there are many more which are apparently indifferent. Their aim 
seems to be the acquisition of semi-skilled labour for a period of 
years for far less wages than those paid to the lowest class of 
unskilled labour. This procedure is defended on the ground that 
the apprentice is being taught his trade. This may have held 
half a century ago, but now-a-days with the number of handicraft 
processes so largely reduced by automatic and _fool-proof 
machinery, it is by no means the case. An apprentice becomes a 
profit-earner from the hour he enters a works, and if he is utterly 
incapable there are many ways of eliminating him. What he 
learns he ‘* picks up,” for, in the class of firm under discussion, 
how many works managers are there who see that the broader and 
scientific aspect of his work is duly explained’? For instance, in 
how many shops is the reason for early cut-off by a slide valve 
given, even though the apprentice may be acquainted with the fact. 

In my own experience during the past May examinations some 
of my students have been prevented from attending classes for a 
month or two previous to the examinations by continuous overtime 
till 9 p.m. Others have been sent away erecting immediately 
before the examinations, and in one or two cases have been kept at 
work during the night and day before an examination, and even 
on the examination night itself. 

This state of affairs is iniquitous. It is neither fair to the cause 
of technical education nor to the students and teachers thereof. 
It places a premium upon the indifference of the apprentice to the 
educational facilities afforded him, and is disheartening to those 
who have the credit of the profession at heart. The vast majority 
of employers express sympathy with the aims and objects of 
technical instruction. Are not some of them prepared to demon- 
strate their sympathy! I believe that in nearly all cases the 
actual employers are ignorant of what goes on in the shop, but are 
they the less culpable ’ 

From fairly extensive observation, I believe it is the foremen 
who are at fault, especially those of the older type. They are 
steeped in class prejudice, and have neither interest nor sympathy 
for the apprentice whose aspirations are higher than their own. 
These are the men who by every means in their power discourage 
learning, and when overtime is on use their position to prohibit 
class attendance. The remedy is to abolish the premium appren- 
tice, thus ensuring efficiency of service, and to forbid overtime for 
all workmen under twenty-one. Surely 114 hours a day is enough 
for a growing lad to be at work, if only on physical grounds. 

The apprentice of to-day is the workman of to-morrow, and the 
potential foreman and works manager of the future. Surely the 
sources of supply of men, skilled in hand and head, are not so 
vast that the principal one can be so sadly neglected. 

And, last, but not least, relieve the foreman of the duty of being 
the arbiter of the intellectual development of the apprentice. 
Your support in this matter will, I am sure, be appreciated by 
thousands of engineering apprentices, and if this letter can only 
bring home to one employer some idea of what occurs without his 
knowledge, it will not be written in vain. 

June 10th. P. L. H. 


[We believe that a further discussion of this important question 
in our correspondence columns is advisable. Possibly the foremen 
may have something to say on the subject worth the saying.— 
ED. THE E.} 


MILLING MACHINE OUTPUT. 


Str —The excellent article which appears in your issue of 
May 3lst is very suggestive, and will no doubt draw the attention 
of engineers responsible for modern workshop organisation to the 
necessity of putting each of their machines through a systematic test 
on similar lines to the one given by your correspondent. In this way 
an accurate knowledge of each machine is obtained, facilitating 
the most suitable choice of feed and cutting speed, depth of cut, 
for any particular purpose. ; 

It does net appear, however, that there is any information 
given in the article which would allow of a fair comparison being 
made between the performance of the author’s machine and 
machines of other sizes and makes. 

In describing the table giving the results of the tests of the 
machine on page 544, the author states that the milling cuts referred 
to are ‘‘ regularly performed,” which for purposes of comparison is 
distinctly vague. 

It would be more satisfactory if, in addition to the figures which 
he gives in his table, the author would also give the dimensions of 
the belt driving the machine, z.¢., if the output is limited, by the 
slipping of the belt, as it is, in most cases, or any other cause, 
such as vibration and chattering, showing weakness in design, 
and which limits the output. This is impcrtant because while the 
cutter can easily be modified, the design and strength of the 
machine itself is determined by the motor, and is to a certain 
extent unalterable. While this information as a means of com- 
parison with other machines is not altogether reliable, yet it is a 
method which, provided the belting is kept in a proper condition on 
all machines, will allow of a comparison of performances being 
made, which is absolute as far as the workshop is concerned. The 
other alternative, and by far the more scientific, is to have a port- 
able electric motor testing set which can be belted up to any 
machine for trial 

While the reliable information so obtained if used carefully will 
well repay the initial outlay, it is only possible in the most modern 
and up-to-date workshops. Further, with regard to the article it 
would be a distinct advantage if more definite information could 
be given as to the quality of the material operated upon ; ¢.g., to 
say that -62 cubic inches of mild steel were removed per minute 
with a cutting speed of 38ft. per minute and a feed of 3-3in. per 
minute is to give information of little value, unless the ultimate 
tensile strength is given also, for it is obvious that mild steel of 38 
tons ultimate tensile strength will give a different result from a steel 
of 28 tons. While milling machines for rapid production have 
made great strides in recent years, there is still room for im- 
provement. 

‘* Speeding up” is a condition which will bear application all 
round, and one sometimes feels that it is false economy to design a 
machine capable of rapidly removing large quantities of metal 
which is more difficult to manipulate owing to the rapid accumula- 
tion of shavings which clog up the screws and gearing operating 
the feed motions owing to the operator not having time to remove 
them. More attention to points of this nature would tend to 
reduce the large cost of upkeep incident to modern high-speed 
machinery. ARTHUR T. WESTON, Me. 

Woolwich, June 11th. 





SETTING OUT CURVES. 


Sir,—I wrote my letter of May 23rd on the above subject not 
to challenge Mr. Bocking’s constants, but to correct the impression 





I thought the article conveyed, that the Molesworth formula was 
radically wrong. In a well-known text-book on surveying it is 
stated that the figures 1719 had been arrived at by eminent mathe- 
maticians, and it appeared to me, as I read Mr. Bocking’s article, 
that he must have seen this statement, hence the appellation 
‘* mysterious.” 

Surely there was no need to calculate the length of the arc from 
the chord unless to furnish further proof of the practical accuracy 
of the old formula. 

I may say that when I have desired the correct setting-out 
angle, I have divided one-half the chord by the radius, and so 
obtained the sine, a method lending itself well to manipulation by 
logs. in conjunction with the other necessary calculations. 

Mr. Bocking’s table is a valuable one and well worth keeping 
at hand, but I would point out to him that the constant can never 
be below 1718-873, even for a radius approaching oc. 

I would like to draw attention to the fact that a slight error has 
been made in the rewriting of the diagram which accompanied my 
letter, the angle subtended by the arc being, of course, 26 
not 29. JosepH E, Rvtrer. 

Hull, June 10th. 


RAILWAY ECONOMICS. 


Sir,—At page 567 of your last issue you say :—‘‘ The men at the 
great demonstration also demanded increased wages, but clearly 
without sufficient consideration of what the change they asked for 
would imply.” 

Considering that any reduction of net earnings falls upon 
ordinary works amounting to £483,495,648, the following figures 
will fully justify your remarks :—Increase of capital since 1888, 
£418,194,972 ; increase of net profits, £8,333,798. Crediting the 

800,000,000 pre-existing with its share thereof, will leave about 
15s. per cent. netted on the enlarged capital. Working charges 
in 1888, 52 per cent.; in 1905, 62 per cent. 

If they hud been 52 per cent. in 1905 ordinary stocks would 
have received £2 7s. 6d. per cent. more dividend. As 1 per 
cent. more or less dividend on the ordinary stocks equals 
£4,834,956, that sum, added to wages account, means 1 per cent. 
less netted. FREDK. T. HAGGARD. 

Eastbourne, June 10th. 





CENTRIFUGAL TENSION IN DRIVING ROPES. 

Srr,—I have heen taught that in high-speed driving ropes con- 
sideration should be given to the effect of centrifugal tension, and 
from this it follows that if a definite stress is not to be exceeded 
the power transmitted in high speeds falls off after a speed of 
about 5000ft. per minute is reached. I find this theory supported 
by such authorities as Professor Unwin, Professor Kennedy, 
Professor Jamieson, and others, but a maker of driving ropes 
asserts that centrifugal tension is neutralised by the “‘ stiction” of 
the rope in the groove, and that the power transmitted increases 
uniformly with the speed. Perhaps some of your readers will give 
their views on this matter ; of course, the fact that in some cases 
ropes are running at very high speeds proves nothing, as the 
margin of safety in driving ropes is very great. 


Padiham, June 6th. STUDENT. 








LEICESTER ASSOCIATION OF ENGINEERS.—Members have been 
invited to inspect the Leicester Corporation tramways generating 
station, Belgrave-road, and the main car depét on Saturday, 
June 15th. Members will meet at the generating station at 
3 p.m. sharp. 


Socrety or ENGINEERS.—Arrangements have been made, by 
kind permission of the engineer of the Metropolitan Water Board, 
for the members and associates of the Society, and their friends, 
to visit the Board’s reservoirs now in course of construction at 
Honor Oak, on Wednesday, June 19th. The visitors will assemble 
on the works, which are close by the Honor Oak Station, at 
230 p.m. Applications for tickets must reach the secretary not 
later than Monday, June 17th. i : 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The thirty-fourth annual meeting will be held at 
Liverpool, on Thursday, Friday, and Saturday, Jane 20th, 21s, 
and 22nd, 1907. The meeting will be held at the Town Hall, 
Liverpool, on Thursday, June 20th, 1907, and after some general 
business the president, Mr. John A. Brodie, city engineer of Liver- 
pool, will read his presidential address. In the afternoon : there 
will be a conference with delegates from various local authorities 
on the laying-out of towns and road requirements ; notes on ‘‘ Tar 
Macadam” will be read by Mr. C. F. Wike, M. Inst. C.E., City 
Surveyor of Sheffield ; notes on ‘‘ Road Requirements” will be 
read by Mr. E. P. Hooley, M. Inst. C.E., County Surveyor of 
Nottingham, and by Mr. J. S. Brodie, Assoc. M. Inst. C.E., 
Borough Engineer of Blackpool; and notes on ‘‘The Tar- 
spraying Trials” will be read by Mr. F. W. Pearce, surveyor, 
Urban District Council, Twickenham. The annual dinner will be 
held at the Exchange Station Hotel in the evening at 70. On 
Friday, June 21st, there will be a discussion on the following 

pers, which will be taken as read :—(1) ‘ Liverpool,” by the 
Town Clerk of Liverpool ; (2) ‘‘Sewer Ventilation,” by Mr. Isaac 
Shone ; (3) ‘“‘Tramway Wear and Maintenance,” by Mr. C. F. 
Wike ; (4) ‘ Points from Building Laws of American Cities,” by Mr. 
E. R. Mathews ; (5) ‘‘Calculation of Storm Water Discharge and 
Design of Sewerage Details ;” and (6) ‘“‘ The Law of Overhead 
Wires,” by the deputy Town Clerk of Liverpool, Mr. E. W. Pierce. 
In the afternoon various inspections will be made. On Saturday, 
June 22nd, a visit will be paid to Messrs. Darbishire’s quarries, 
Penmaenmawr, by invitation of Col. C. H. Darbishire, J.P. Per- 
mission has also been granted for members so desiring to visit a 
number of other works in the neighbourhood. 


LoNG GROVE AsYLUM.—To-morrow the new Long Grove Asylum 
at Epsom, erected by the London County Council, will be opened 
for inspection by invitation. Early in the year 1903 the want of 
asylum accommodation became acute owing to the loss of 300 
beds at Colney Hatch Asylum by the lamentable fire which 
occurred in January, 1903, and in order to save time it was 
decided to utilise a plan which had been used for two former 
asylums at Bexley and Horton. The architect, Mr. George T. 
Hine, was, however, requested to make some important altera- 
tions and improvements in this design. In October, 1904, the 
tender of Messrs. Foster and Dicksee, of Rugby, for the super- 
structure of the entire buildings was accepted, and their con- 
tract allowed for 24 years from December 15th in which 
to execute their contract. The buildings will accommodate 
2020 patients. The patients’ quarters comprise wards on each side 
for the different classes, viz., sick and infirm, acute and refractory, 
epileptics and chronic, quiet and working patients, 800 males 
and 800 females. The wards are in continuous buildings 
on the Pavilion principle, all intercommunicating. There 
are main corridors communicating with each block for 
general service, and through these patients will pass 
to the recreation hall, workshops and laundry buildings. 
On the male side are the workshops, in which patients who are able 
to work are employed—tailors, shoemakers, upholsterers ; also the 
carpenters’ and plumbers’ workshops—and the engineers’ shops 
and boiler-house, where steam is generated for heating, cooking, 
washing, &c. Electricity for lighting and power purposes is 
generated at the central station of the Horton estate, where the 
asylums engineer has erected an electrical plant sufficient for 
ighting three of the existing asylums on this estate. Adjoining 
the boiler-house is a water tower 130ft. high, in which are tanks 
holding 80,000 gullons of water for domestic use, and to serve as 
a reservoir in case of fire, the boiler chimney being incorporated 
n this tower, 
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THE COVENTRY ORDNANCE WORKS, LIMITED. 
No. III.* 

In our last issue we gave some account of the new power- | 
house at the Coventry Works. We are now enabled to | 
reproduce in Fig. 22 a photograph showing the interior | 
of the engine-room. The type of steam generator is | 
well seen in this, as is also the general arrangement of | 
the plant. The condenser is below the floor level, and | 
the top of the oil separator may be seen on the right- 
hand side of the engraving. 

The final portion of the works at Coventry to be described 
is the fuse factory. This in itself might well form the | 
subject for an extended article, both by reason of the 
excellent arrangement and illumination of its shops, and | 
also because of the work carried out there. In the pre- | 
sent instance we cannot, however, do more than briefly | 
refer to it. The works, which are separated some little 
distance from the main buildings which have been 
hitherto described, are divided into two portions. In one 
of these the fuses are machined and graduated, and in 
the other they are assembled and filled. The latter por- 
tion hence becomes a danger building, and, is subject | 
to the regulations which attach to such buildings. Thus, | 
no one can enter it carrying either tobacco in any form | 
or matches, and must put on nailless boots kept specially 
for the purpose. The other shop, however, is well filled 
with a large number of tools, specially designed for the 
light class of work which they have to carry out. The 
construction of the buildings may be seen from the 
engravings on page 602. 

The roof is on the saw-tooth principle, and the resulting 








* No, Il. appeared June 7th. 























illumination is excellent in every way. Here, too, the 


| comfort of the workpeople has been carefully atiended 


to, and the ventilation and {heating leave nothing to be 
desired. The latter is carried out from ‘a boiler-house 
removed some distance from the shops, so as to keep 


into these toa minimum. It is, perhaps, hardly neces- 
sary to explain that the reason for providing nailless 
boots and for preventing the entrance of gritty sub- 
stances is to prevent the possibility of the production o} 
sparks. However careful the operators are, it is almost 





Fig. 2I—-EXTERIOR VIEW OF THE FUSE FACTORY 


anything in the nature of fire as far away from the 
danger buildings as possible. 

We observed another precaution which had been taken, 
at the cost of a considerable amount of trouble. This is 
that grass has been grown all round the danger buildings, 
so as to reduce the chance of grit or dust being blown 


| impossible to prevent small quantities of the explosive 


materials used in the filling of fuses from dropping on 
the floor. Were a spark to be produced this might take 
fire. The risk is, perhaps, small in most cases but, none 
the less it is desirable to take every precaution. We 
were struck with the cleanliness which was everywhere 
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apparent, and with the care with which precautional | scopical investigation to find out whether there are any | rooms, one for the men and one for the women, as well 
measures were carried out in these works. cracks or flaws in them which are invisible to the naked | as provision for the housing of cycles. We should have 

It will not be necessary for us to say much about the | eye. Moreover, there is a special department set aside | stated that this is also the case in the main part of the 
“danger” portion of this department. The buildings | for testing, which contains a recording timing device | works. The illustrations on page 602 show in Figs 25 to 

28 the machine shop, the large capstan department, the 
fuze material stores, and the fuze assembling room in 
the explosives department. The exterior of the works is 
— on page 600 and the inspection department in 

ig. 23. 

This brings to a conclusion our description of the 
company’s Coventry works, but before we leave them to 
go on to the other works of the firm, we may say that 
we were struck more than once with the care with which 
the general lay-out had been planned and with the fore- 
thought which had been bestowed on the arrangements 
for dealing with heavy weights. Evidently no pains 
have been spared; the firm is to be congratulated on the 
possession of such well-appointed shops. 

SCOTSTOUN WORKS. 

The same firm has recently constructed extensive 
shops on the river Clyde at Scotstoun, near Glasgow. 
These shops will be devoted to the manufacture of the 
larger portions of heavy naval gun mountings of the 
turret types, and for the assembly and complete erection 
| of the various portions of such mountings as will be 
| manufactured in the Coventry works. Shield structures, 

turntables, roller paths, ammunition trunks, &c., will also 

| be built up at the Scotstoun works, whilst such portions 

as the hydraulic machinery, gun cradles and carriages, 

component parts of ammunition hoists, &c., will be sent 

Tig. 22—-INTERIOR OF POWER HOUSE—COVENTRY WORKS | a A a Sane ne pene ae ee 

; ; | At the present time the Scotstoun works consist of two 

consist mostly of rooms devoid of any furniture save | capable of detecting errors of even less than the one- | bays, each 675ft. long; that on the east being 38ft. high 

benches, some of these having partitions by means of hundredth part of a second. It is unnecessary further to | to the roof ties, and that on the west 554ft. bigh to the 

which the operatives may work apart, and each keep labour the question of accuracy, but we may say that the | underside of the roof. In addition to these bays there is 

their quantity of powder separate. The main building | quality of workmanship approaches very nearly, if, indeed, | a large uncovered yard, provided with electric overhead 
is divided into powder annexe, trimming room, drying 




























































































room, detonating room, assembling room, base loading 
room, room for the soldering up of fuse canisters, primer Ss 9) U F H S T R E rT 
loading room, and primer detonating room. There are ze, = E P - 
eight magazines, access to which is obtained by means ee Woah Bid al Oot Beneing Pre ih 
of covered ways, all of which are provided with earthen = Whgh Bridge Houkal +} 0 Door Tg Pre nae = 
embankments on the sides where they face buildings. 1] 1a rier A 
There is also an erosion chamber where experiments on Lj Pe ple: 
the erosive powers of different explosives may be carried (O)4 5 - 
out. This,as may be seen from the plan, Fig. 1, page 547, \ j ao Si) sw 
is removed as far as possible from the main buildings. i I geet aed Way « 
The second block of buildings is devoted to the actual : It 4 q L “ 
manufacture of the fuses and primers, and all the opera- in ©} A 
tions may be watched with interest. The various shops i + 45°Dooe Ha) | ed 
contain no less than 380 machine tools, which have been iP z 
specially designed for the prcduction of fuses and primers i ‘Tia él 
in large quantities. At the times of our visits vast quan- +4 r | gg > a 
tities of these articles were being manufactured, and one itt | 3 Pin 
was tempted to inquire where on earth they were all Tt a Sto f ve a = 
ing to. They were, as a fact, for the ammunition | r JScetion ° 
going y ’ ’ a ns | T Pibped| 5 
required for the new field guns, many of which, it may Le ae qi a 
be mentioned, have recently been made at these works | + + | ag oe " 
in Coventry. The principal machine tools in the fuse | = Rik laner $ 
works are small bench lathes, each fitted with its own | ea < 
special jig for the operation required. Quite young girls | ae SL av? = 
and boys manipulate them with a skilled mechanic to | at ea. 
superintend a certain number of machines and to prepare var wo 150 Feet eS pee S 
them for working. Other tools are special screw-chasing | . Pe BES 
machines, graduating machines, automatic machines, = Nook. 
> S 6 Door’ 
testing machines, and capstan lathes. In one corner of <= = 
the machine shop is a tool room containing thirty | : : : EOE 2 EST EET ——-_ ” 
machines to keep up the supply of tools, jigs, &c., needed ag 4 v E R eG Y D E : 
Swain Sc 


As can be well imagined, extraordinary accuracy of 
workmanship is absolutely essential. This will be all the | 
better realised when it is stated that the fuses have to | 
be timed so as to fire a charge within one-fifth part of a | in some cases—such, for example, as the graduating of | travelling cranes, capable of ‘lifting Joads up to 150 tons. 
second of a given time. The system of inspection and | the timing scale—it does not exceed that of watchmaking. | Communicating between the,{shops and the open’ yard is 
gauging is very rigid. Not only have the various por-| As regards the provisions for the comfort of the work- | a double set of railway lines, and at the south end of the 

open yard is a dock built in ferro-concrete, open at all 
times to the Clyde, so that mountings can be transferred 
from the shops to the yard by means of the railways, and 
thence conveyed by the overhead travelling crane to the 
vessel in the dock. The structural steelwork of the shops is 
of massive design, and, in the higher of,the two bays, special 
construction has been adopted, so that the cranes on the 
higher crane gantry are exactly the same span as those on 
the lower gantry. 

In order to render this construction possible, the girders 
carrying the crane rails are supported at each end of the 
columns by cantilevers riveted and brazed to the vertical 
members of the column. As in the other works of the 
company, the cranes themselves are of 60ft. span, and the 
collectors by which the electric current is picked up from 
the trolley wires are all spaced to a standard gauge, the 
| advantage of this being that cranes can be transferred 
| from one bay to another without the necessity of any 
alteration. The exterior view of the works, as seen from 
the far side of the Clyde, and one of the main bays, are 
shown at the top of page 600, while a plan is given in 
Fig. 24. We may say that the buildings were con- 
structed by Sir William Arrol and Co., Limited. 

The Scotstoun works are electrically worked by alter- 
nating three-phase current taken from the supply mains of 
the Clyde Valley Power Company. Electricity is largely 
used in driving the various tools, but in addition there 
are steam hammers, air compressors and a complete 
hydraulic plant for riveting, shearing, bending, straight- 
ening, and forging. The largest hydraulic press is one of 
| 2000 tons power, capable of taking work up to 8ft. 6in. 
| square between the columns. The hydraulic pumping 


in the department | a eT een 
Fig. 24—PLAN OF SCOTSTOUN WORKS 











LOE AES. | 








Bk ——— SS ee engines are arranged to give a supply of 1000 Ib. per 
square inch which can be raised by means of intensifiers 
Fig. 23-FUSE INSPECTION DEPARTMENT—COVENTRY WORKS to two tons per square inch. For ordinary commercial 


purposes a supply of 1000 lb. per square inch is to- 


tions of the fuses and primers—which we may say are | people, we may say that change rooms are provided for | day considered somewhat low, but this pressure was 
made from aluminium stampings—to pass in every | each sex, and the same arrangements as regards wearing | chosen as being that usual on battleships, so that turrets 
dimension limit gauges in which the permissible limit is | apparel which obtain in other parts of the works have | can be practically tested before leaving the shops, and 
very small indeed, but they are also subjected to micro- | been made here also. Moreover, there are two mess | worked under the same conditions as on board ship. 
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In the higher of the two bays are placed five deep pits 
lined with cast iron segments. These pits are designed 


so that turrets can be erected on roller paths complete | 
with armour, shield structure, turntable, working chamber, | 


trunks, elevating, training, loading, and ammunition 


supply machinery in place. Over this shop runs a number | 


SE-POWER ROLLING 


SCHNEIDER AND CO., CREUSOT, ENGINEERS 


| the latter to the east, while gun mountings made for war 
| vessels under construction at Birkenhead and Tranmere 
Bay—also belonging to allied firms—can be sent round 
from the Clyde by special steamers. 








of electric overhead travelling cranes of 100 tons and 60 | 


tons capacity, whilst on the lower gantry, in the same 
bay, several 10-ton travelling cranes are arranged. The 
shops are equipped with machine tools of the latest 
designs and powerful construction. Perhaps the most 


imposing of these tools is a very large boring and turning | 


mil] made by Schiess, of Diisseldorf. This machine can 
swing work up to 35ft. in diameter, and is arranged so 
that a working chamber of the largest size of turret can 


be placed on the table of the machine and its roller path | 


turned up in position. 


Asis the case at Coventry, mess rooms are provided | 
for the workpeople, and also separate mess rooms for the | 
The | 


resident inspectors, the company’s managers, &c. 
shops are heated and ventilated on the plenum system, 


the fans for which are driven by means of Brotherhood’s | 


forced lubrication engines. 

The accompanying plan, map, and engravings give a 
good idea of the works. Owing to the nature of the land, 
considerable difficulties were at first met with in obtain- 
ing suitable foundations for the columns of the shops and 
the crane gantry outside. 
come by the use of Simplex type concrete piles, large 


numbers of which were driven under the foundations for | 


the columns and under the larger machines. In this 
respect the works offer a great contrast to those at 
Coventry, where, as we have explained, there is a rock 
foundation everywhere. 

The dock in the yard is 50ft. deep, and, consequently, is 
always open for ships, independently of the height of the 
tide. The dock walls are constructed of ferro-concrete 
members, with heavy counterforts arranged at. intervals 
along the dock sides. These counterforts are extended 
sufficiently far to the east and west to carry the founda- 
tions for some of the shop columns and some of the 
columns of the overhead gantry cranes. The works are 
connected to the Lanarkshire and Dumbarton Railway— 
a branch of the Caledonian system—and also to the North 
British Railway, so that goods can be delivered either by 
rail, road or water. 

The situation chosen is convenient, as the Clydebank 
and Fairfield shipbuilding yards, belonging to firms allied 
to the Coventry Ordnance Works, Limited, as already 
explained, are close by, the former being to the west, and 


These difficulties were over- | 


12,000 HORSE-POWER ROLLING-MILL ENGINE. | 


A 12-000 HORSE-POWER reversing rolling-mill engine is | 


represented in the above engraving. It was designed for 


MILL ENGINE 


The rolling engine works with an effective pressure of 80 1b. 

per square inch. It exhausts into a spray condenser, the 
| steam in its passage thereto going through a large feed-water 
| heater for the supply of a battery of boilers. The following 
| are some of the leading particulars :— 
824in. 
18}in. 
Internal. 
79-45 per cent. 


75-35 per cent. 


Valves, piston type, diameter 

Valve travel, maximum .. 

Admission .. eo, ins 

Maximum cut-off, forward gear 

Maximum cut-off, backward geir .. .. ° 

Cut-off for 10,000 1.H.P., with initial pressure 
of 67lb. with condensation, and a speed of 
90 revolutions Ar eer or ae ee 

At full speed—110 revolutions—cut-off, pres- 
sure and condensation as before ss 00 


60 per cent. 


12,000 LHL. 


| working one of the largest armour-plate rolling mills in | 


Europe. It is not simply a reversible engine having a 


| fixed travel for the valves, with the reversing lever operating | 
on the regulator valve, so that the steam admission is effected | 
by throttling, but was fitted with a reversing gear allowing of | 
economical variations of the cut-off for the regulation of the | 
power of the engine, this variation being effected by means | 


of a servo motor or steam-operated assistant motor, operating 
on the reversing gear. 

This engine was built by the firm of Schneider and Co. for 
the modern rolling mills of their Creusot works ; it drives two 


sets of rolls, one roughing and one finishing, the rolls being | 


4-250 m. long and 1°200m. diameter, and weighing singly 
43 tons. The exceptionally hard steel of the armour-plates 
and cther metals to be rolled called for a very powerful and 
particularly solidly built engine. The two housings of the 
rolling mill are visible in the engraving, as is also the 
| armour-plate reheating furnace. 

| The engine has two cylinders, with piston-valve distribution 
| giving inside admission. The connecting-rods work on 
cranks situated outside of the frame, consequently there is 
| no cranked shaft. The frame is therefore narrow, and built 
| of hollow box sections. The normal speed of the engine is 
| 90 revolutions per minute. The ratio of the driving pinions 
|is 3:1. The pinions have mitre teeth and are of cast nickel 
| steel of a special quality suited for such pieces. The engine 
| shaft pinion is 1°425m. diameter, and the spur-wheel -is 
| 4:275m. diameter, with a width of ‘900. The first pinion 
| was cast in one piece; but the spur-wheel centre, weighing 
| 23-1 tons, was cast separately from the toothed crown, which 
| weighs 24-4 tons. This last, in spite of its great diameter— 
| about 14ft.—came from the mould in a condition which 


| allowed of its being erected in the state it left the foundry. | 
| Ths connection with the mill shaft is effected by means of a | 


| box coupling that is set or unset by the aid of a bridge crane, 
| which also serves the rolling mill. 

| One attendant runs the whole machine. His operating 
| deck is over the big spur-wheel, where he commands a full 
| view of all the rolling operations, Running gangways give 
| access to all parts of the engine. A two-cylinder horizontal 
| engine brings about the adjustment of the rolls. 








PHYSICAL SOCIETY.—A meeting of the Physical Society of 
London will take place to-day in the Pender Electrical Laboratory, 
University College, Gower-street, W.C., by the invitation of Dr. J. 
A. Fleming, M.A., F.R.S. Mr. W. L. Upson will read a paper on 
| ‘* Observations on the Electric Arc ;” Dr. J. A. Fleming, a paper 
| entitled ‘‘The Poulsen Arc asa Means of Producing Electrical 

Oscillations,” with experiments; lastly, Mr. R. —— will 
| give an exhibition of a direct-reading conductivity bridge for rods. 

here will also be a Council meeting at 7.45 p.m. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOUIATION.—We have 
been notified of the following alteration in the programme of the 
twelfth annual convention which is to be held in Sheffield from 
June 25th to 28th, 1907 :—On Wednesday, June 26th, the special 
train leaves Sheffield 9.15 a.m., returning from Worksop 7.45 p.m., 
and on Friday, June 28th, the following papers will be taken :— 
“The Value of Photometry in Central Station Work,” by Mr. R. 
McCourt, Assistant Electrical Engineer, Harrogate—Travelling 
Studentship Prize Paper, 1907 ; ‘* Alternating Current Distribu- 
tion,” by Mr. A. J. Cridge, Assistant Electrical Engineer, 
Sheffield. 


THE INSTITUTION OF GAS ENGINEERS.—The annual meeting will 
be held at Dublin, from the 18th to 21st inst. The following papers 
will be read and discussed :—‘‘ The Testing and Hygienic Efficiency 
of Gas Fires,” by Mr. J. H. Brearley, of Longwood ; ‘‘ The Car- 
bonisation of Coal, with Special Reference to the By-product Coking 
Process,” by Mr. A. N. Bury, of Little Hulton; ‘‘ Incandescent 
Gas Lighting, with Special Reference to Inverted Burners,” by 
Mr. Harold E, Copp, of West Bromwich ; ‘‘ The Sale of Gas,” by 
Mr. F. W. Goodenough, of London ; ‘‘The Use of Tar for Road- 








ways,” by Mr. H. P. Maybnry, of Maidstone ; ‘‘ The Use of Excess 
Gas from By-product Coke Ovens for Lighting and Power Pur- 
poses,” by Mr. C. E. Rhodes, of Rotherham; ‘‘ The Financial 
| Significance to the Gas Industry of the Modern By-product Oven,” 


| by Mr. Paul Schlicht, of New York; ‘ High-pressure Distribution 


Development in the United States,” by Mr. Robert M. Searle, of 
Rochester, N.Y.; and ‘‘Gas Consumption Development of Small 
Undertakings,” by Mr. J. G. Tooms, of Waterford. A lecture on 
‘* The Use of Gas from a Hygienic Standpoint ” will be delivered 
be ee Vivian B, Lewes on the Wednesday evening, 
June 19th, 
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RAILWAY MATTERS. 


Tux Ohio Central Railroad has commenced the erection 
of an addition, 90ft. by 800ft., to its shops at Bucyrus, 0. 


Ir is reported that 200 Russian and 1200 Chinese have 
been shipped to Mexico to work on the Cananea, Yaqui River, and 
Pacific Railway, 

Ir is reported that it has been decided to lay outa 
route for a Behr mono-rail line from the South Ferry, New York, 
to Coney Island. 


GERMANY’s labour famine, it is reported, has become 
so acute that it has been found necessary to impress peasant girls 
into railway service as plate-layers and repairers. 


His Masesty THE Kine has consented to open the 
new dock of the Cardiff Railway Company next month. His 
Majesty will proceed to Cardiff at the conclusion df the Royal 
visit to Dublin on July 11th. 


Ir is reported that the Chilian Government will soon 
begin the preliminary work on a railway running north and south, 
which will be of great importance in the development of mines, 
especially in the north of the Republic. 


A RECENT report states that tests on the New York, 
New Haven, and Hartford Railroad have been made of the new 
electric single-phase trains at a speed of 100 miles an hour, which 
show that passenger trains can be run at this speed with perfect 
safety. 

Tourists should shortly be able to take tickets at 
Charing Cross for the summit of Mont Blanc. The permanent 
way is now nearly half way to the top of Mont Blanc, and as soon 
as the rolling stoek is purchased and stations are built the first 
portion will be opened for traffic. 


Guiascow Corporation electric tramways have had 
another good year. In all, 224,063,098 passengers were carried, 
an increase of 16,004,750, while the traffic receipts amounted to 
£887,380, and the car mileage run was 20,350,267, an increase 
during the year of 1,463,457 miles, 


Wit a view to increasing the speed and carrying 
capacity of its trains the track of the leading lines owned by the 
Paris, Lyons, and Mediterranean Railway Company is being relaid 
with heavier and stronger steel rails weighing 1034 lb, per 40in., 
with a normal length of nearly 40ft. 


Tue East Indian Railway is obtaining the services of a 
chemist from England for its colliery department. The company 
has an analytical chemist attached to its locomotive workshops and 
foundries at Jamwalpur, and the creation of a similar post for Giridih 
would appear to be an acquisition to the colliery branch. 





Rai fractures on the Union Pacific system totalled 
449 in the month of February, 1907, according to a statement 
made at a meeting of the board of directors of the company on 
May 9th. Of this total, about 40 per cent.—179 fractures—con- 
sisted of breaks in 90 lb. rails which had been in the track only five 
or six months. 


Ir is stated that the municipal authorities of Moscow 
have made an agreement with a group of English capitalists who 
propose to construct a system of street railways in that city at a 
cost of about a million sterling. State bonds will be issued to this 
amount to reimburse the syndicate. It is understood that no 
contracts have yet been placed. 


In the course of shunting operations, last Sunday 
evening, a coach became derailed in the south tunnel at New- 
street Station, Birmingham, and fouled the main line. Consider- 
able inconvenience to traffic was the result, and the southward- 
bound London and North-Western trains had to be despatched 
from No. 4 platform of the Midland Company. 


We hear that successful trial trips have been made on 
the line of the Indianapolis and Louisville Traction Company 
between Scottsburg and Henryvilie, Ind. It is now believed that 
regular service will be started as far as Scottsburg in a few days, 
and within a few weeks thereafter the Seymour-Columbus divisi: n 
of the Indianapolis Columbus and Southern Traction Company will 
be completed and service between Louisville and Indianapolis 
commenced, 

Tuer projected Behring Strait Railway has cropped up 
once more. It is reported from St. Petersburg that the Czar has 
approved of the decision arrived at by the Council of Ministers 
with regard to granting a concession for laying down a railway 
from Kansk, in Yenisseisk, in Eastern Siberia, to the Behring 
Strait, where by means of a submarine tunnel the Russian railway 
system would be brought into direct communication with the 
railways of the United States-by way of Alaska, 


For a considerable time proposals for utilising electric 
tramway equipments during the hours when they would be other- 
wise standing idle have been brought forward, and in some cases 
adopted. With this object in view two large brushes belonging 
to the streets department of the Aberdeen Corporation were 
recently fitted to one of the Corporation tramcars, and were 
arranged so that any width of street from 7ft. to l4ft. might 
be swept. The experiment is reported to have proved very 
satisfactory. 

AccorpinG to a contemporary, the plans for the 
funicular railway from Chaumont to Neuchatel have been definitely 
decided upon, The existing tramway line will be extended for 
about one and two-third miles as far as La Coudre, at which point 
the funicular railway will start. This latter will be about 14 mile 
long, with an average gradient of 29 per cent., reaching as much 
as 51 per cent. in the steepest part. The estimated cost is £32,000, 
and a committee has been appointed with a view of raising the 
necessary funds, 

A CONTEMPORARY, in comparing the cost of electric and 
steam traction on the Varese Railway, states that there was an in- 
crease of net revenue in the year 1902-3 over the year 1897 of about 
£15,758 in favour of electrical working. The proportion of 
expenses to revenue has fallen from 67-5 per cent, with steam 
working to 65-5 per cent. with electrical working. At present 
power costs 1-08d. per unit, but when a water plant, now under 
construction, is completed, it is estimated that the cost per unit 
will fall to -45d. per unit. 


Tur Chief Commissioner of the New South Wales 
railways and tramways has submitted the usual quarterly report 
on the railways and tramways for the period ending March 31st 
last. The tramways show very encouraging results, One hundred 
and twenty-seven miles of tramway are operated, principally by 
electric power. The earnings were £235,138, and the expenses 
£167,807, the net result being an improvement of £6706 over 
the figures for 1906. Over 40,000,000 passenger journeys were 
made on the tramways during the quarter. 


THE new Ravenswood extension of the North- Western 
Elevated Railroad of Chicago, was opened for*traffic on Saturday, 
May 18th. The extension, which is about 3} miles long, leaves 
the main line at Clark and Roscoe-streets and extends to Lincon 
and Western-avenues, Ravenswood. It is proposed to build a sur- 
face extension from the end of the line to Kimball and West Wilson- 
avenues, All trains are to run as expresses from 6a.m. to 12 p.m., 
and the schedule time from Ravenswood to the Union loop is 
thirty minutes. The line runs over a right of way through a popu- 
luus and rapidly growing territory. 





NOTES AND MEMORANDA. 


For lubricating gas engine cylinders one drop of oil a 
minute for each inch of cylinder diameter has been suggested as 





“desirable practice. 


In driving a tunnel or sinking a shaft, says the Engineer- 
ing and Mining Journul, satisfactory ventilation may be easily 
obtained by using a steam jet. 


Last month no less than 146,782 tons of coal were 
sent to Hamburg from the river Tyne—the largest quantity sent 
from the river to any one foreign port. 


Ir is reported that an exceptionally rich lode of lead 
ore has been struck in the Golconda mine, which is situated 
under the eastern slope of Harborough Hill, West Derbyshire. 


Ture members of the Manchester section of the Institu- 
tion of Electrical Engineers now number 740, made up of 87 
members, 232 associate members, 108 associates, and 313 students. 


THE plans have been prepared for the new engineering 
laboratories for Manchester University, and building will be begun 
shortly in Coupland-street, not far from the existing physical 
laboratories. 


Ficures for the month of March show that immi- 
gration into the United States was 5873 greater than for March, 
1906. At this rate immigration to the United States will be one 
and a-half millions for the year. 


Ir is reported that the French Navy has purchased a 
Vedette torpedo boat, invented by Count Recope. This vessel is 
said to economise both men and money. Two men only are neces- 
— to work it. It costs £2000, and travels at the rate of 

nots, : 


Brazit in 1906 exported gold to the amount of 
4,547,940 grams (gram = 15-43 grains), as compared with 
3,879,000 grams in 1905. There is still continued complaint both 
as to taxation upon the gold-mining industry and the unsatisfac- 
tory state of Brazilian mining legislation. 


We hear that the Brazilian Government have recently 
established a bureau of geological and mineralogical research as a 
branch of the department of ways and public works. Amongst 
other duties this bureau will prepare maps, diagrams, and 
statistics, and issue them for the benefit of statistical bureaus. 


To prevent spontaneous ignition of large masses of 
coal, {he most important precaution is to avoid breakage during 
storing, for the exposure of fresh surfaces of coal just at the time 
when it is being put under conditions in which the heat generated 
by the action of the oxygen in the air cannot escape, is one of the 
chief factors leading to the danger. 


WHEN copper is fused, says Technical Literature, 
it possesses a sea-green colour. Molten copper has the property 
of absorbing certain gases, such as hydrogen, carbonic oxide, sul- 
phurous acid, &c., which it sets free again on solidifying. This 
causes serious difficulties in making castings, and requires the 
employment of special precautions to prevent porosity. 


Tue British Consul at New York reports that in 1906 
pig iron, steel ingots, raw and partly manufactured iron and steel, 
cutlery and machinery all show increased imports. Tin-plates, 
however, show a reduction both in quantity and value, and, while 
the value of the imports remains very nearly that of the average 
of the last five years, the quantity has diminished by nearly 
15 per cent. 


In the central part of Berlin there is quite a number 
of independent suction gas plants errcted, serving to deliver elec- 
tric energy to individual blocks. The average continuous fuel 
consumption is about 1#1b. of anthracite per kilowatt-hour. These 
results may even be improved upon by using lignite briquettes, 
with which a consumption of only 1-76lb. per kilowatt-hour is 
guaranteed by German manufacturers. 


THE present year promises to be a good one in connec- 
tion with the locomotive exports, says a contemporary, the 
value of the shipments in April having been £250,503, as com- 
pared with £225,977 in April, 1906, aud £149,980 in April, 1905. 
The value of the engines exported to April 30th this year was 
£1,133,962, as compared with £863,903 in the first four months of 
1906, and £751,099 in the first four months of 1905. 


AccoRDING to a contemporary, the total output of 
minerals in the United Kingdom during the year 1906 at the mines 
under the Coal Mines Act was 265,204,716 tons, of which 
251,050,809 were coal, 2,971,173 fire-clay, 8,209,880 ironstone, 
2,546,113 oil shale, and 426,741 sundry minerals. Adding 16,819 
tens from open quarries, the total output of coal was 251,067,628 
tons, which is an increase of 14,938,692 tons on that of the previous 
year. 


So-called Resista-steel, containing 79 per cent. iron, 
6 per cent. manganese, and 15 per cent. nickel, is said to be cap- 
able of being bent double cold, when ‘cast in 2hin. bars. When 
forged its tenacity averages 58 tons, and it possesses elongation of 
from 60 to 70 per cent., which is extraordinary. It is said 
in connection with this alloy that in the event of either the 
manganese or nickel being omitted the product is an extremely 
brittle metal. 


AccorpinG to the Iron and Coal Trades Review, in 


the course of a recent discussion in the German Press it was urged- 


that wrought iron or steel pipes should be used for gas and*water 
mains, not cast iron, owing to the number of breakages of cast 
iron pipes. Herr H. Kullman thereupon collected statistics in 
Germany, and he found that the average number of breakages in 
cast iron pipes per mile per annum was 0-015, a figure he regards 
as negligible. 

A CHIcAGo company has made for an American saw 
mills plant what is claimed to be the largest single leather belt in 
the world. It was made from pure oak bark tanned leather ; is 
84in. in width, three-ply in thickness, and weighs just 2300 lb. 
The belt is 114ft. long ; it took the centres of the hides of 225 
steers to make it, and each piece of this leather was separately 
stretched before being placed in the belt. A belt of about thesame 
size has been running for many years at.a spinning mill in Ghent. 


A ReEpoRT of the inspecting engineering oflicer on the 
boilers of ships in the Channel Fleet, may be considered to be 
is of a satisfactory character. The majority of the boilers are of 
the Belleville type, and have stood well the severe tests to which 
they have been subjected. The greatest care has been exercised 
in testing all water before it is pumped to the feed-tanks, in order 
to discover any traces of foreign matter, and the results have fully 
justified this precaution. The Yarrow straight-tube boilers, fitted 
in the Swiftsure and the Triumph, have, it is reported, exceeded 
expectations, 


An objection which has been urged against compound 
wound three-wire generators is the necessity of duplicating the 
equaliser conductors when several machines are to be connected in 
parallel, since the series winding is arranged in two sections con- 
nected in series with the outer mains. A recent patent taken ont 
overcomes this difficulty by including the main part of the series 
winding in one of the outer conductors only, and connecting a 
supplementary winding, having half the number of turns of the 
main winding in series with the neutral conductor. This winding 
is traversed _by a current equal to the algebraic sum of the 
currents in the outer mains, 





MISCELLANEA. 


Tue trade union membership of Austria is said to be 
205,651. 

Tue Wednesbury Town Council have decided to lay 
down an electric generating. plant at « cost of £7860. 


A TURBO-ALTERNATOR is being constructed with an out- 
put of 10,000 ampéres at 50 volts for an electrolytic furnace in 
Treland, 


Ir is reported that hardly a building was left intact by 
a terrific cyclone which passed over the Indian port of Karachi on 
June 6th. 


A 200 horse-power motor car of the six-cylinder type 
has been built for the express purpose of trying to beat the world’s 
speed record. 

THE erection of machine shops, mechanics’ sheds, and 
tool depéts has been commenced around the new docks at the 
Keyham Extension. 

A Hatirax dealer in motor and cycle requisites has 
been fined 7s., including costs, for storing 45 lb. weight of calcium 
carbide in his shop window. 

IN a fire drill on the City of Buffalo, of the Cleveland 
and Buffalo Company’s fleet, eight boats were dropped overboard 
and manned in five minutes. 


THE decrease in the Chilean production of copper in 
1906 is ascribed to scarcity of manual labour, which is absorbed by 
the nitrate industry, now very flourishing. 


A proposaL by the Portsmouth Corporation to provide 
an electric supply in Havant has been considered by the Havant 
Urban Council, the matter afterwards being referred to a com- 
mittee. 


We hear that the owners of the Rotterdam-London line 
of cargo steamers have agreed to the conditions of the Seamen’s 
Union, the inembers of which are consequently allowed to accept 
work on these boats. 


Tur Hyde Town Council decided this week to proceed 
with the new scheme for supplying the Gee Cross and Newton 
portions of the borough with water. The cost of the works is 
estimated at £11,000. 


Tue number of accidents caused by motor cars, motor 
cycles, and motor omnibuses in the metropolitan area, for the six 
months ending April, was 4451, of which 1175 caused personal 
injury, and 41 were fatal. 


Ar the monthly meeting of the Widnes Town Council 
on Tuesday there was reported a profit of £5255 upon the gas plant 
for the year. Widnes gas at ls. per 1000ft. still remains, we 
believe, the cheapest in the world. 


Tue Tramways and Electric Power and Lighting Com- 
mittee has reported to the Liverpool City Council that at present 
there is no likelihood of a service of motor omnibuses being financi- 
ally successful if introduced into the city. 


On account of the great demand and advanced price of 
wire netting in Victoria, the Government of that Australian pro- 
vince are going to establish a factory at Pentridge, with prison 
labour, for the manufacture of this article. 

Tue ballot among the engineers on the North-East 
Coast, regarding an increase of wages, shows that a majority of 
more than two-thirds are in favour of a strike if an amicable 
arrangement is not come to with the employers. 





During blasting operations connected with the sinking 
of a new colliery shaft near Glasgow, a dynamite charge 
exploded prematurely. A large quantity of stone and earth was 
dislodged, and one man was killed outright and several injured. 


Ir is reported that on May 22nd the bottom of an 
open-hearth furnace gave way, causing about 60 tons of molten 
metal to flow out on the floor of the mill. Eight workmen 
were near the furnace at the time, but all managed to escape. 


WE are officially informed that Rear-Admiral Sir Percy 
M. Scott, K.C.V.0., C.B., has been appointed to succeed Rear- 
Admiral George Neville, C.V.O., as Rear-Admiral Commanding 
the First Cruiser Squadron. The command is to date from the 
15th July 


On June 7th the new turbine steamer Empress attained 
a mean speed of 22? knots on her official trials in the Firth of 
Clyde, and is expected to beat the record of forty-six minutes for 
the passage between Dover and Calais, achieved by her sister 
vessel the Victoria. 

Tue old question of prison labour will probably arise 
in Pennsylvania when a test is made of an Act recently passed by 
the Legislature to authorise sheriffs to employ prisoners to work 
on roads. This measure has been brought forward for years, and 
there is already some objection to it. It is contended by some 
that it is needed because of the high price of labour and the great 
extension of road building. 


Tue tewns of Trajuato and Guanajuato, in Mexico, 
are being lighted by electricity brought from a distance of over 
100 miles, at a voltage of 60,000. The prime movers are Pelton 
wheels, aggregating 5400 horse-power, and actuated by water 
falling through a head of 274ft. on the river Duero. Four three- 
phase alternators are used, operating at 2300 volts, from which 
pressure the voltage is stepped up to the high transmission 
figure. 

Tere has recently been stationed in the harbour of 
Venice a floating dock, capable of handling vessels up toa length 
of about 400ft. Heretofore, whenever repairs were required on the 
bottom of a vessel, it has been necessary to make use of one of the 
dry docks in the Government arsenal, which involved heavy 
expenses and exasperating delays. The new dock should do away 
with much of the difficulty and annoyance heretofore prevalent in 
this connection. 


Accorp1n6G to the official census of November, 1906, 
the industrial. undertakings in St. Petersburg increased from 
1900 to 1906 by 8-1 per cent.; the population amounted to 
1,451,704 souls, of whom 787,884 were males, and 663,820 were 
females ; between 1900 and 1906 the population had increased at 
the rate of 18-8 per cent. In the Russian capital there were 
36,400 carriages, 7515 bicycles, 392 motor cars, and 19,440 dogs. 
The population was only 658,635 in 1869. 


Tue electrical. industry in the North of England is 
not so prosperous as it might be. An announcement has been 
received at the Manchester Chamber of Commerce from the 
British Chamber of Commerce of Turkey (Constantinople) referring 
to the probable extension in the near future of the electrical 
industry in the Ottoman Empire. English contractors should, it is 
pointed out, take steps to place themselves in a position to tender 
when necessary. The number of electrical plants in Turkey 
is steadily increasing, and the Government contemplate electrically 
lighting the capital and other cities, and also undertaking the 
supply of power for the tramways. It is suggested that con- 
tractors and electrical firms in Great Britain should appoint agents 
in Constantinople, and be prepared to send experts to Turkey 
whenever necessary. This is the practice of German and Belgian 
firms, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHaus, Seilergasse 4, Vienna. 

CHINA.—K&LLY AND Wasa, Limirep, Shanghai and Hong Kong. 
EGYPT.—F. Diemer, Finck & BayLagnner, Shepheard's-buildings, Cairo. 
FRANCOE.—Boyveav & Ongvitiet, Rue de la Banque, Paris. 

Cuapg.or & C1z., Rue Dauphine, 80, Paris 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F, A. Brockxnaus, Leipzic; A. TweitmeyveEr, Leipzic. 
INDIA.—A. J. Compripog aw Co., Railway Bookstalls, Bombay. 
{TALY.—LOgSCHER AND Co., 807, Corso, Rome; Bocca Frerus, Turin ; 

Utrico Horrut, Milan. 

JAPAN.—KELLyY AND Watsu, Lrurrep, Yokohama. 
%. P. Maruya anp Co., Tokyo and Yokohama. 
RUSSIA.—C. RicksR, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—InrERNaTIONAL News Co., 83 and 

85, Duane-street, New York; Susscription News Oo., Chicago. 

5. AFRICA. —W. Dawson & Sons, Limite, 7, Sea-st. (ies 489), peti 

CentRAL News Acency, Limirep, Joh 9 p > 

Durban, é&c., and at all their Bookstalls. 

J. C. Jura anv Co., Cap » Port Bli: 

Bast London, Grahamstown. 
\UstRALIA —Gorpon anp Gortcu, Melbourne, Sydney, and Queen-street, 
Brisbane, &ce. 

MELVILL® AND MULLEN, Melbourne. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
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We would suggest that for any further information you may require 
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Annual Meetings of Societies. 


Tuis is a month which the various engineering 
societies and institutions delight to choose for their 
vearly meetings. First came the Association of 
Water Engineers, which met at Windsor from the 
6th to the 8th, and then went to Paris for some- 
thing over a week; the Institute of Mining Engi- 
neers met yesterday and again to-day; the fourth 
engineering conference of the Institution of Civil 
Engineers is to be held on the 19th, 20th, and 21st 
inst.; the Municipal and County Engineers are 
meeting in Liverpool from the 20th to the 22nd ; 
the Municipal Electrical Kngineers in Sheffield a 
little later on, while the Institute of Naval 
Architects visits Bordeaux at the end of the month. 
In fact, practically every constituted body of engi- 
neers considers it incumbent upon it to have a 
special meeting some time during the summer. 
Perhaps this meeting takes place yearly; perhaps 
only every two years ; perhaps at still longer inter- 
vals. We should say, however, that in the majority 
of cases it is generally more often every year. As 
a rule, the meetings last from two to three days, and 
the mornings only are devoted to business proper, 
the afternoons being given up to visits to neigh- 
bouring works or places of interest, which not 
infrequently have nothing whatever to do with 
business. As an exception, we may quote the 
Institute of Naval Architects, which, by the way, 
has at most two meetings a year. At that which 
takes place in the spring business alone is attended 
to. If there are any visits, they are usually of a 
strictly business character. 

We may, perhaps, take the forthcoming Engi- 
neering Conference as typical of many of the 
meetings. The Institution of Civil Engineers 
makes it its boast that it includes within its sphere 
of action those engaged in all branches of engineer- 
ing work. At the Conference railway men, mining 
engineers, shipbuilders, metallurgists, electricians, 
waterworks, sewerage, gasworks, mechanical, har- 
bour, dock and canal engineers, join hands. They 
are divided up into sections, however, when it comes 
to discussion, this being, of course, necessary on 
account of the shortness of time and the number 
of subjects to be dealt with. There are, as a 
matter of fact, seven sections. It will not be 
necessary for us to enumerate them. . Sometimes 
two sections combine, but more frequently they 
meet apart. The hours of the meetings of sections 
vary from 10 a.m. to noon. The duratior of the 
various sessions is not specified, but as visits are 
arranged for each of the afternoons—and for some 
of these it is necessary to leave London at 1 p.m.— 
and as engineers, after all, are human and must eat, 
it is not unnatural to assume that business cannot 
be carried on much after, say, 1 o'clock. That 
means that three hours in each day, or nine hours 
as a total, are devoted to discussions. Let us take 
one section as an example, and see what sort a 
task is set before it. Take Section I.—Rail- 
ways. On the first day of the Conference 
it meets at 10.30, and has down for consideration 
three papers, namely, ‘‘ The Chemical Composition 
of Steel Rails and Latest Developments,” ‘ Rein- 
forced Concrete for Railway Structures,” and ‘ The 
Best Means of Preserving [ron and Steel Work in 
Railway Construction.” On the second day there 
are again three subjects :—‘‘The Action. between 
Wheel and Rail,’ “A System of Audible Signalling 
on Railways,’ and “ Light Railway Policy.” On 
the third day, perhaps as a set-off against its labours 
of the two previous days, perhaps because there is 


at Swindon, Section I. has a holiday as far as 
papers are concerned. Thus perhaps six hours, 
perhaps more—for there is nothing, so far as we 
know, to prevent the various sections which so wish 
from prolonging their sessions—are to be devoted 
to the discussion of no less than six most important 
subjects. This section has been taken at random. 
It may be regarded as typical of most of the others. 
There are no less than forty-six papers on various 
subjects, and as some sections are at times to meet 
together, a total of some fifty-seven hours collec- 
tively—if the mornings alone are employed—are 
available in which to discuss them. 

One is tempted, not unnaturally, we think, to ask, 
“ What good can come of it all?” We grant at 
once that it is an excellent thing for engineers to 
meet together to compare notes, and to help each 
other in the solution of knotty problems. We 
cannot resist the conclusion, however, that these 
meetings and conferences overreach themselves. 
Let us consider, for a moment, what takes place 
when a paper of real interest is read before, say, 
either of the premier Institutions. The discussion 
upon it is not only not completed on the evening 
on which the paper is read, but is sometimes pro- 
longed for two or even for three meetings. Possibly 
the discussion on this one paper may last from four 
to five hours, though, of course, this is exceptional. 
Still, there are subjects on which such a length of 
time might most usefully be employed, and the ten 
minutes rule still be adhered to. We have had an 
opportunity ef examining the papers which are to 
come before the Conference. We would say at once 
that, taken as a whole, the subjects have been 
admirably chosen, and that the papers themselves, 
being intended rather as invitations to debate than 
as treatises, are commendably short and to the 
point. Their very diversity is, however, bewilder- 
ing. It is, to our mind, impossible that all the 
subjects to be brought forward can be thoroughly 
and usefully discussed. There are several subjects 
to which the whole time at disposal might well 
be devoted. That there will be discussions upon 
all the papers we do not doubt, but they must 
of necessity be hurried, scanty, and comparatively 
valueless. Wesay comparatively valueless, because 
we think that were fewer subjects chosen and more 
time allotted to them, much more useful results 
would, in the long run, be obtained. It is quite 
clear that with the economy of time which must be 
practised all the best men cannot speak, to say 
nothing of those who, while not being recognised as 
holding front frank, may well possess important 
information regarding particular subjects. We do 
not wish by any means to be taken as decrying 
the value of conferences and discussions—the 
reality being quite the contrary; but we do main- 
tain. that in nearly every instance too much is 
attempted, and much less done well than might 
otherwise be the case. There is probably a need 
for these periodical gatherings, or so many would 
not attend them, though we are frequently tempted 
to wonder whether members go to them because they 
dare not stay away, and whether they submit to a 
temporary dislocation of their business for fear of 
greater loss ; for.the world soon forgets those who 
permit themselves to be forgotten. We would 
submit for the consideration of those concerned 
that in future it would be the wisest course greatly 
to decrease the number of subjects to be brought 
forward, and would suggest that one subject per 
session would be ample. 


British and German Shipbuilding. 


THE expansion in the shipbuilding industry which 
took place in Germany last year represents material 
progress as compared with the preceding twelve 
months, and the current year may possibly show a 
further development in the private yards in that 
country. But it is becoming more apparent that, 
notwithstanding the extensions of shipbuilding 
capabilities, the German firms have been unable to 
keep pace with the demand down to the present 
time, and there is no certainty that any change in 
this direction will be brought about in the next two 
or three years. This assumption is based upon the 
extension of the merchant shipping in that country, 
whether in the enjoyment of Government subsidies 
or otherwise. When the tonnage of fleets increases 
three-fold in the comparatively short period of the 
past ten years—such as is recorded by the Ham- 
burg-American Steamship Company in celebrating 
the sixtieth year of its existence in the last month— 
it is no wonder that the capacity of the German 
yards becomes severely taxed to meet the needs of 
shipowners. What is correct in regard to this 
particular company is also applicable to the North 
German Lloyd and other shipping companies, 
although probably to a less proportionate extent. 
If the possession of stuamship subsidies by certain 
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British shipbuilders for new construction, this does 
not deter those which are free from such financiul 
assistance from doing so as occasion may arise, and 
when considered to be advantageous and desirable, 
and in this connection it should be noted that the 
Hamburg-American Company states that it is not 
in the receipt of any Government subsidy. Thus, 
if certain shipping companies are bound, as it were, 
to have their vessels built in native yards, it follows 
that when the demand for new steamers becomes 
greater than the capacity of the German yards, the 
shipowners must of necessity‘either wait until slips 
are at liberty at home or have recourse to other 
countries for additional vessels. 

It was pointed out in this journal two or three 
years ago that the capabilities of the German yards 
had so much developed that they were then able to 
satisfy the requirements of the country, provided 
that further expansion in the mercantile marine did 
not take place, leaving the navy out of considera- 
tion. But the important factor had to be borne in 
mind then, as now, that the establishment of new 
shipping undertakings, or the extension of existing 
services, might render it impossible for the ship- 
yards in that country to deal fully with the problem 
of new construction. This is precisely what has 
happened in the past two years, and it is not 
impossible thet repetitions may occur in the future. 
The belief of two or three years ago that the 
German yards would be able to cope wholly with the 
native requirements in the matter of new vessels 
was based upon the insignificant tonnage built up till 
then in foreign yards for Germany, and the impos- 
sibility of foreseeing subsequent developments of 
sh.pping enterprise. Indeed, the aggregate ton- 
nage constructed outside the country was only 
17,000 tons in 1904, and it seemed as if this quan- 
tity would be wholly extinguished in the following 
year, but this proved not to be the case. Although 
we are not aware of the tonnage actually built for 
Germany in other countries in 1905, the new 
construction purchased from British yards alone 
amounted to 89,000 tons in that year; whilst in 1906, 
according to “ Lloyd’s Register of Shipbuilding,” the 
German shipowners procured twenty-six vessels of 
a total tonnage of 104,000 from builders in Great 
Britain. Yet during the two years the native yards 


were well occupied, the total production rising from 
261,000 tons in 1904 to 312,000 tons in 1905, and 
360,000 tons in 1906. The prosperity of the Ger- 
man shipbuilding undertakings, which mostly have 


their own engine and boiler shops, is shown by 
the comparatively large dividends paid by several 
of the shipbuilding companies. 

The course of shipbuilding in Germany during 
1906 was affected by a variety of matters. In the 
first place, raw materials, as in other countries, 
were dearer, higher wages had to be paid, there was 
a comparative scarcity of skilled artisans, and 
labour troubles were plentiful. There was no 
question of a large local strike concerning a num- 
ber of firms collectively, such as that which occurred 
on the Clyde; but several isolated strikes took place 
at the yards of different firms, as recorded in their 
annual reports, and these naturally interfered with 
the progress of work. In other cases, higher wages 
were conceded to a more or less extent, so as to 
prevent any disturbance in working by threatened 
strikes. It is not unpleasant reading to find that 
complaints are made concerning the intensity and 
energy of British competition. The expected orders 
from Russia have not been received, and itis worthy 
of notice that the shipbuilding companies are 
remarkably silent in respect of orders for foreign 
Governments, the only exception being the provi- 
sion of four destroyers for the Greek navy. Taken 
altogether, the shipbuilding industry was quite 
prosperous during last year. The future is difficult 
to predict; but, having regard to the events of the 
past two years, and the slow stage of development 
at the new German yards, the time seems to be still 
far distant when the German builders will become a 
serious factor in competing for new vessels in the 
international market. But it must not be forgotten 
that their resources are very large, and that the 
reason why they are a negligible quantity in the 
general market is simply that the home demand for 
shipping is so large. This means, of course, merely 
a transfer of competition from the shipbuilders of 
this country to the shipowners, to whom it matters 
nothing where Germany gets her vessels so long as 
she does get them and can employ them. 


The Steam Trials of the Deeadnought. 

On another page we give particulars of the results 
obtained during the recent trials of H.M.S. Dread- 
nought. These trials were of extreme importance. 
They were of the highest scientific interest, and they 
deserve careful study. The trial of propellers of 
various patterns and dimensions is so common both 
in navies and the mercantile marine that it attracts 
little attention outside comparatively narrow circles. 





But the conditions presented by the Dreadnought 
are unique. In one sense, she is, as a weapon of 
defence and offence, a great experiment; her pro- 
pelling machinery is yet more experimental. Its 
failure or its success must not be held, on the one 
hand, to cast discredit on those who are responsible 
for its design or construction ; nor, on the other, to 
redound to their reputation. The experiment itself 
must be judged by results, not by those who have 
made it. . 

It is not too much to say that the Dreadnought 
will go far to settle the nature of the propelling 
machinery of future ships of war, not only 
in the British, but in the world’s navies. She 
is the first battleship that has been fitted with 
the steam turbine. If the results obtained are 
in all respects satisfactory, we may take it for 
granted that the turbine will supersede the piston 
engine; if they are not, then the reputation of the 
piston engine will undoubtedly be reinstated. This 
it is that renders the Dreadnought’s trials all 
important. That the turbine has obtained more 
than a qualified reputation at sea may be at once 
conceded ; the same thing may be saidof the paddle- 
wheel. Examination of the facts in both cases goes 
to show that each has a particular vocation. There 
are conditions determining success or failure. We 
have repeatedly pointed out that, in so far as 
economical efficiency is concerned, there is one 
speed for the turbine which is the best speed. The 
utmost that we have ever heard urged to the 
contrary is that,although there is a falling off when 
the right speed has been departed from, it is not 
a great falling off. The fact must be kept carefully 
in mind. A Channel or Atlantic steamer may 
find the turbine all that can be desired, simply 
because it is run at the speed deemed best for it; 
no such condition can be secured in a man-of-war, 
least of all in a battleship. Besides full speed, 
there is cruising speed; and again, when keeping 
station, the number of revolutions seldom remains 
the same for more than a few minutes. [f we turn 
to the tabular statement on page 598 we find the 
number of revolutions varying between 132 and 341. 
If we take cruising speed as 11 knots, we have 165 
revolutions; full speed is 341 revolutions. It is 
certain that if the economical efficiency is good at 
one of these speeds it cannot be good at the other. 
No particulars have been obtained—indeed, there 
was no attempt made to obtain them—of the con- 
sumption of fuel during the trip; for the moment, 
indeed, this matters very little. The ship was 
intended to run a series of forty progressive speed 
trials. It is very much to be regretted that it 
became unnecessary to carry them all out. 

We have never wearied in asserting that the 
success or failure of the turbine at sea is intimately 
bound up with the propellers. It is impossible to 
consider either the turbine or the propeller alone. 
They constitute together a single instrument. 
Nobody knows anything with accuracy about screw 
propellers. The Admiralty staff, with all the 
resources of science at their command, could not 
design a propeller certainly the best that can be 
fitted. It is all guesswork, or to put the truth less 
brutally, all experimental work. The screws of the 
Dreadnought do not greatly exceed in diameter 
those of a first-class torpedo destroyer. At full 
speed they make about the same number of revo- 
lutions. In order to get sufficient thrust the 
number of the screws is augmented. Concerning 
what goes on below water when several propeliers 
are revolving close to each other under the stern 
of a ship, dense ignorance prevails. The Dread- 
nought has four propeller shafts, two close to the 
centre line of the ship and two in the wings. The 
original propellers had a diameter of 8ft. 10in. and 
a pitch of Sft.44in. Each had a total blade area 
of 33 square feet. During the recent trials the 
new inner screws had each 40 square feet, and the 
outer screws 28 square feet; the pitch remained the 
same. Detailed information as to previous trials 
will be found in THe Encinerr for October 12th 
and November 2nd, 1906. 

The most noteworthy feature of the trials was 
the enormous slip. It is very generally accepted 
that slip should not fall much below 14 per cent. 
or rise much above 20 per cent. When the ship 
did her best, and attained 21-8 knots, the slip was 
22-5 per cent. With the new propeller and a best 
speed of 20-7 knots, the slip was 24 per cent. A 
most interesting comparison can be drawn be- 
tween the figures representing the result of work- 
ing all the propellers and only two of them 
together. Thus, on the recent trials 11,500 horse- 
vower developed by the starboard engines gave a 
speed of 15:5 knots; but 12,500 horse-power with 
the port engines only gave a speed of 15-1. Here 
we have a loss of -4 knot, with an increase of 1000 
horse-power ; we are quite at a loss for an explana- 
tion. It is worth noting that the number of revo- 
lutions was but little affected by the falling off in 





the speed of the ship. Thus we have 297 reyoly. 
tions and 38-4 per cent. slip for 15-1 knots, with 
the port propellers only at work, and 298 reyoly. 
tions and 21-2 per cent. slip for 19:4 knots with 
both sets going, and the original propellers. It hag 
always been known that the number of revolutions. 
of a screw were not nearly so much affected ag 
those of a paddle-wheel by augmenting the resist- 
ance to be overcome; but the results obtained with 
the Dreadnought appear to be quite abnormal. We 
are told that the propellers produce “cavitation,” 
a word which seems to be as soothing as Mesopo. 
tamia. Precisely what it is, and how brought about, 
is known only to a select few. It is, at all events, 
clear that nothing like maximum efficiency has yet 
Leen secured. 

The rumour that the reversing engines are 
inefficient points to a defect in the steam turbine, 
which has not been unanticipated. It means thiat 
the torque of the engines is insufficient when the 
ship is going ahead at full speed, to make the 
propellers turn astern. Too much weight must 
not be attached to this statement. It points, 
however, to the propriety of combining the recipro- 
cating with the turbine engine in a way suggested 
by Mr. Yarrow and other eminent authorities. 

These trials carry us back no less than forty-two 
years, when we find a former Board of Admiralty 
experimenting with the Bellerophon, designed hy 
Mr. E. J. Reed and engined by John Penn ani 
Sons.. This ship had fine lines, and was intended to 
attain the then accounted extraordinary speed of 
15 knots. On her trial she only did 13°5. Instead 
of developing 6000 indicated horse-power she only 
attained 5000, her engines making 58 revolutions 
per minute instead of 70. But, whereas the Dread- 
nought’s weakness lies in her tremendous positive 
slip, the Bellerophon suffered in just the opposite 
way ; for while the pitch of the screw multiplied by 
the revolutions gave 12:25 knots, the ship went 
through the water at 13°75 knots. In other words, 
there was a negative slip of about 13 percent. The 
ship was fitted with a single Mangin screw, with 
eight narrow blades arranged in four pairs round the 
boss, one blade being exactly behind the other. 
The pitch of the forward blades was less than that 
of those astern of them, the idea being to have a 
double-threaded screw with an increasing pitch. 
The propeller seems to have acted like a centrifugal 
pump, driving out water all round its periphery. 
From long before the days of the Bellerophon to 
those of the Dreadnought experiments have been 
carried out. Indeed, it must ever be borne in mind 
that every vessel involving the first of a new type 
can only reach her maximum efliciency after pro- 
longed experimental work. That this has been and 
will be done in the case of the Dreadnought we 
may rest assured. 


The London County Council. 


THE proceedings of the London County Council 
at their last meeting are fraught with considerable 
interest to the public. The recommendations of 
the Parliamentary Committee with regard to the 
Electric Supply Bill were considered and adopted, 
and ratepayers will learn with aconsiderable measure 
of relief that they are not to bear the huge burden 
which the Progressive party sought to impose upon 
them. These recommendations may be briefly 
summarised. The clauses in the Bill which provide 
for the compulsory acquisition of the undertakings 
of the borough councils, or the transfer to the 
Council of the compulsory powers of purchase over 
the companies’ undertakings which are vested in the 
borough councils, are to be dropped. Instead of 
acquiring power to expend £4,500,000, the Council 
are to have power to raise a nominal sum of 
£100,000. The provisions of the Bill which enable 
the existing generating station and other works 
forming part of the Council’s tramway undertaking 
to be appropriated as part of the proposed under- 
taking are to be struck out, but powers are to 
be sought to enable the Council to supply sur- 
plus electrical energy from their Greenwich station, 
and to permit of the use of the Council's tramway 
ducts for purposes of the undertaking. The pro- 
visions of the Bill as to any transfer are to be 
subject to the following amongst other conditions— 
namely, (a) that the undertaking shall be pur- 
chasable by the Council at the end of a period 
not exceeding fifty years on the terms of the 
Electric Lighting Act, 1888, or on such other terms 
as may be specified in the deed of assignment and 
approved by the Board of Trade; (b) the amount 
of dividend which may be divided by the trans- 
ferees must be regulated by the prices charged by 
them for electrical energy on a basis to be approved 
by the Board of Trade ; (c) the maximum prices must 
not exceed those prescribed by the Bill. These pro- 
posals were subject to the usual criticism on the part 
of the Progressives. Thus, Mr. M‘Kinnon Wood 
said: “You are not only setting up a great mono- 
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poly company, but you are depriving the public of 
rights of purchase which they already possess.” In 
our view, the public can afford to forego their rights 
of purchase if they are assured that the rates will 
not be devoted to the promotion of wild cat schemes 
of municipal enterprise. We are glad to notice 
further that, in the teeth of strenuous opposition, 
the Municipal Reform party has succeeded in 
passing a recommendation of the Finance Com- 
mittee that the accounts of the Council be sub- 
jected to a commercial audit. The President of 
the Institute of Chartered Accountants, in company 
with another auditor to be nominated by him, is to 
deal with the following points :—(1) The past 
results and present financial position of the 
undertakings from a commercial point of view; 
(2) the basis upon which the valuation of the 
tramways was made in January last; (3) the 
sufficiency of existing renewal funds, the formation 
of further reserve funds, and the relation of these to 
the statutory sinking funds; (4) the allocation of 
expenditure under the several accounts, and 
particularly the apportionment of the cost of street 
improvements connected with tramways, and of 
land appropriated for rehousing purposes; and (5) 
the form of the published balance sheets and other 
accounts. Mr. Edwin Waterhouse is also to be 
asked to report,in continuation of his report in 
1897 upon the accounts of the Works Department, 
aud generally as to the position of the department 
from a commercial point of view. 


Uniformity of Patent Laws within the Empire. 


Av the Colonial Conference the following resolution 
as to uniformity in trade marks and patents was 
unanimously passed:—‘“ That it is desirable that 
his Majesty’s Government, after full consultation 
with the self-governing Dominions, should endea- 
vour to provide for such uniformity as may be 
practicable in the granting and protection of trade 
marks and patents.” The reason for the tentative 
nature of this resolution becomes apparent when we 
consider whe full report of the proceedings at the 
Conference. Thus, Mr. Deakin pointed out that to 
obtain absolute uniformity would be almost impos- 
sible, in view of the fact that the patent laws of 
this country and of the Colonies are already fixed 
and determined. He goes on, however: “All that 
can be attempted so far as I can recall the diffi- 
culties to mind is, as I have said, that there should be 
such an assimilation of methods, times, and modes as 
would facilitate the understanding in each part of 
the Empire of the patent laws of the other portions. 
Thus, there would be a saving to the inventcr of the 
expense of facing half-a-dozen or a dozen sorts of 
procedure in order to register his patents in different 
parts of the Empire.” Mr. Lloyd George, too, very 
properly drew attention to the fact that our own 
patent laws are being amended, and in particular he 
mentioned the fact that steps are being taken to 
prevent the foreigner obtaining and sitting upon an 
invention in this country. Onthis point Sir Joseph 
Ward said: “ We absolutely object to the system 
that has, up to now, prevailed of an American, 
French, or German patentee asking for the registra- 
tion of his patent in our country, reserving to him- 
self the right to manufacture the article in America, 
and keep our people in the position for the full limit 
of years. We pay for a typewriter, for a 
motor car, or for something connected with a plough 
an exorbitant price to enable a person, who has sold 
his patent to somebody else at an exorbitant price, 
to bleed our people to death. We are not going to 
allow it.” » It appears that, with a view to carrying 
out the resolution, the secretariat of the Conference 
is to undertake the compilation of the patent laws 
of the Empire. 








LITERATURE. 





Ten Years of Locomotive Progress. By GrorGe Montacu. 

Alston Rivers, Limited, London. 1907. 
Tuis book deals with an important subject in, on the 
whole, a satisfactory way. Its contents admit of a 
classification, however, which the author has not used. 
We have, in the first place, a history of the changes 
which have taken place in the construction of the loco- 
motives running in Great Britain and Ireland during the 
last ten years; and we have, in the second place, a species 
of running critical commentary on these changes. The 
historical portion of the book is, with a few exceptions, 
very well done. Mr. Montagu has evidently been supplied 
freely with information, and he has used it with judgment. 
No other author has written such a condensed memoir. 
We regret that we cannot say as much for the expression 
of the author’s own views. It is abundantly clear that he 
has failed to grasp the meaning of many things, and that 
there are still secrets of railway life the mere existence 
of which is hidden from him. 

The history of the development of the locomotive 
engine is al] straightforward. But in its lowest terms it 
is a simple description of the more salient points in the 
locomotives of various railways. Anyone in search of 





information concerning, say, the Great Northern Railway, 
for example, the growth of its traffic, the increase in the 
weight of the trains, and the gradual substitution of one 
type of engine for another, will find what he wants set 
out very clearly and conveniently in this book. More 
need not be said, we think, in this connection. The space 
at our disposal will be occupied to more advantage by a 
consideration of the author’s views. 

It may be well to say at the outset that there is, 
perhaps, no machine in existence about which so many 
diversities of opinionexist. Locomotive design is a subject 
literally bristling with controversial points little and big. 
Take one question alone. What is the right diameter for 
the driving wheels of an express engine? We find wheels 
varying between 6ft. and 7ft. 6in. in use all over the 
country. The curious thing is that a few inches one way 
or the other do not really seem to make much difference. 
Each detail of a design depends in a measure on some 
other detail, and on this truth our author insists, though 
not always wisely. Take, for example, the following pas- 
sage. Mr. Montagu is writing about hindrances to boiler 
development, and he cites the single driver as one of 
them. After a reference to the old Cornwall, he goes on, 
“Tt is sufficiently obvious that the smaller the driving 
wheel adopted the easier it is to increase the boiler in 
diameter, since the latter has ample room to bulge out 
over the wheel casings if the wheels are small, without— 
and this is the point—raising the centre of gravity of the 
engine by having recourse to raising the pitch of the 
boiler. So long, therefore, as the single engine with its 
large driving wheel was in use, so much the more was 
the difficulty enhanced. It was therefore natural that 
the enlargement of the boiler in diameter when the 
change really began to set in appears nearly always in 
accompaniment with a relatively small driving wheel of 
6ft. 6in. or 6ft. Yin. in diameter.” 

Here we have several erroneous conclusions. There 
is no special necessity for keeping the centre of gravity 
low. The big driving wheel was not given up in order 
that the diameter of the boiler might be increased, but to 
augment the pulling power of the engine when climbing 
banks or starting away from stations. It was better for 
most obvious reasons, to take a few inches off a driving 
wheel than to add an inch to the diameters of the pistons. 
The 8ft. drivers of the Stirling engines were entirely 
exceptional. Multitudes of single engines ran, and, 
indeed, are still running with wheels little over 6ft. 
in diameter. In point of fact, the diameters of the 
driving wheels have nothing to do with those of 
the boilers. The first thing the designer settles is the 
hauling power of the engine, and that is determined by 
three factors—cylinder capacity, boiler pressure, and 
diameter of driving wheels. The boiler must take its 
chance. It will be generally found, however, that the 
big boiler is used not to get speed but to get pull, and a 
big driving wheel would, therefore, be an incongruity. 
Again, in dealing with the proportions of boilers, we come 
across some hard sayings. Writing about Mr. Webb’s 
Greater Britain, brought out in 1891, we are told that 
this was the first express engine in this country fitted 
with a long boiler. Our author forgets that George 
Stephenson patented a long boiler engine, and that it 
was used on the fast passenger trains, then called 
express, seems to be certain. The Webb boiler was 
experimental. It was a revival of one patented by 
Beattie, and used by him on the London and South- 
Western Railway. A combustion chamber was set in 
the boiler barrel, and connected with the fire-box by tubes 
5ft. 10in. long, and with the smoke-box by tubes 10ft. lin. 
long. The boiler was very heavy, very expensive, very 
difficult to keep in repair. It was a failure. But what 
are we to make of Mr. Montagu’s verdict? After 
giving the tube lengths, he goes on: “ This speaks for 
itself; the idea of so great a length between tube plates 
without a combustion chamber to minimise the effect of 
gases generated in the tubes was not regarded by Mr. 
Webb as being within the region of practical politics.” 
We have not the least idea what all this means. We 
suspect that neither has Mr. Montagu. In dealing with 
this long boiler question he has entirely forgotten a most 
important factor, namely, the number and diameter of 
the tubes. He gives on pages 52 and 53 a useful table 
of the dimensions of forty-seven different types of loco- 
motive boilers, and says not one syllable about the 
tubes. The long boiler is frequently used to obtain 
sufficient heating surface and reasonable econon.y with a 
large tube which will not require much sweeping. Some of 
the gigantic freight engines of the United States have 
iron tubes 3in. in diameter outside, and over 20ft. long. 
The fact that much may be gained by having a large 
boiler, quite apart from increased heating surface, seems 
to have escaped our author. The augmented weight of 
hot water represents so much extra energy stored. Mr. 
Ivatt greatly improved the Stirling engines by putting 
domes on them, and so enabling the water to be carried at 
a higher level. Even in his history our author is not 
always accurate. Thus he says, “ Mr. Webb was the first 
to conceive the idea of placing four driving wheels in 
front of the fire-box.” But the late Mr. Stroudley was 
working London and Brighton express traffic with engines 
of the Gladstone type as far back as 1884, or seven years 
before Mr. Webb. 

Again, in writing about the Webb compounds on the 
London and North-Western, Mr. Montagu has failed to 
understand why it was that these engines were not a 
success. He attributes this to lack of heating surface 
and boiler pressure. ‘The point to be borne in mind,” 
he writes, “and which is of importance, is that before 
increased train loads drove engineers to adopt the large 
boiler, they attempted to get power by adding to the 
already ample size of the cylinder, and by the construction 
of larger fire-boxes to assist a more rapid steam genera- 
tion, although the boiler was not of sutflicient size to 
utilise properly that increase, or to provide a sufficient 
reserve power of steam.” The reasoning here is involved 
past our powers of unravelment. Evidently it is 
intended to lead up to an explanation of Mr. Webb’s want 





of success ; but, in point of fact, it was not lack of steam 
that was to blame, but the inherent defects in the design 
of the engine. Boilers with not more surface are doing 
perfectly, with single engines, the work the compounds 
could not perform. 

In dealing with adhesion, our author says that 20 tons 
on an axle is the greatest weight ever used in this 
country. But the late Charles Sacré put 21 tons ona 
single pair of drivers many years ago on the Manchester, 
Sheffield and Lincolnshire Railway, and that with iron 
rails. He states the case quite fairly for the coupled and 
the single engine, but he omits to add that the load to be 
hauled is the factor which can decide, and that with 
accuracy, what number of wheels shall be driving wheels. 
We ahall be yuite close to the truth if we say that 
120 tons behind the tender per pair of driving wheels 
represents excellent ard safe practice. A single engine 
will not slip more with 120 tons than a four-coupled with 
240 tons, or a six-coupled with 360 tons. There is not a 
locomotive engineer in the kingdom who does not regret 
the gradual submergence of the simple engine. As to 
diameter of driving wheels, our author obviously is not 
aware that within the last two or three years it has been 
proved that a curiously definite relation exists between 
speed, maximum efficiency, and the size of the driving 
wheels. 

A comparison which he draws between the practice of 
Mr. Aspinall on the Lancashire and Yorkshire and Mr. 
Worsdell on the North-Eastern line is intelligent. But 
the reasons which he gives for the adoption of the six- 
coupled engine are wrong. He thinks that as the long 
boiler required an extra pair of wheels to carry it, 
engineers decided that they might as well put in a third 
pair of drivers. But the facts are the other way. The 
long boiler became necessary because there were six 
driving wheels. The reason for the six driving wheels 
has been very fully explained by Mr. Churchward; and 
the explanation has already appeared in our pages. 

The chapter devoted to the history of the introduction 
of the compound system is, on the whole, good, but his 
explanation of the reason why compounding should save 
sveam is certainly one that will not commend itself to 
those who have studied thermodynamics with any care. 
It is true that our author writes largely for the non- 
technical reader ; but it is hardly fair, even to him, to tell 
him that the compound engine is more economical than 
the simple engine because the steam is expanded twice 
over. Anyone likely to read the volume with interest 
and profit could, we think, master a statement of the 
facts. 

We have dwelt with reluctance on the defects of the 
book. They turn up in too many places, however, to be 
passed over in silence. They mar otherwise excellent 
work, and even with them we can speak well of the 
volume. It contains in a very compact form a great 
deal of useful information which can only be obtained 
with difficulty elsewhere by hunting it up in papers and 
journals—many of them published years ago. 

Mr. Montagu has been fortunate in his publishers. 
The volume is a large octavo of 159 pages, admirably 
printed on excellent paper. There are illustrations of 
sixteen different types of locomotive. These are all 
external elevations, process blocks of unusual excellence. 


SHORT NOTICES. 


Directory of Manufacturers, Wholesale Importers, and 
Exporters on the North-Eastern Railway System. Com- 
piled by the Commercial Agency, North-Eastern Rail- 
way, York. Leeds: Culross and Sproston, Limited, 
Wellington Press, Saville-street. Price 1s.—This directory 
of manufacturers, wholesale importers, and exporters on 
the North-Eastern Railway Company’s system is issued 
in consonance with the policy of the company. It 
presents in a convenient form the names and addresses of 
manufacturers, &c., handling any specific product in the 
North-Eastern Railway Company’s district. The directory 
has been divided into two parts. In the first the trades 
are given under the heading ‘‘ Trades under Towns,’’ and 
the other ‘‘Towns under Trades.’’ A strict alphabetical 
arrangement has been adhered to throughout. 


Wireless Telegraphy for Amateurs. By R. P. Howgrave- 
Graham. London: Percival Marshall and Co., 26-29, 
Poppins-court, Fleet-street, E.C. Price 2s. net.—There is 
now a large number of books on the subject of wireless tele- 
graphy. Some are written in a more or less popular manner, 
whilst others deal fully with the intricate technical details 
involved in the subject. The present little volume is the first 
which has been brought to our notice that has been written 
with the purpose of instructing an amateur how to erect a 
small experimental station for himself. The book, though 
elementary, makes interesting reading, especially the section 
which describes the Poulsen system. Numerous illustrations 
accompany the text. 


The City of London Directory, 1907. London: W.H. and 
L. Collingridge, City Press Office, Aldersgate-street, E.C. 
Price 123. 6d.—There do not appear to be any changes in 
this, the thirty-seventh annual edition of the ‘City of 
London Directory.’’ The book is divided up into seven main 
sections under the headings: Official Section, Educational, 
The Liveries Companies’ Guide, the Streets Section, an 
alphabetical list containing the names, addresses, and trades 
or professions of every person or firm in the City, and the 
floor occupied by them ; a Trades Guide, and a Biographical 
Section. An excellent coloured map of the City, drawn to a 
large scale, is given with the directory ; the boundaries, wards, 
and parishes are all carefully plotted on it. 


The Workmen’s Compensation Act, 1906. By George 
Frederick Emery, LL.M. London: Bemrose and Sons, 
Limited, 4, Snow Hill, E.C. Price ls. net.—In this small 
book the author deals concisely with the Workmen’s Compensa- 
tion Act of 1906 He putsthe different Clauses of the Act before 
the reader in a manner which makes them quite intelligible, 
and has tried to show how they are likely to be dealt with by 
the Courts. There has been considerable difficulty in deciding 
what employers and what workmen are affected by the Act, 
and to this question the author has paid considerable 
attention. 


Nelson's Library.—We have received from Messrs. Thos. 
Nelson and Sons a sample copy of their new library of con- 
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temporary fiction. It is a neat little volume measuring 64in. 
by 43in., and not too thick to go comfortably in the pocket; the 
type isgood, the papér opaque, and the binding is neat red cloth 
boards. All this one may obtain for 7d! 

Modern American Lathe Practice. By Oscar E. Perrigo, 
M.E. London: Crosby Lockwood and Son, 7, Stationers’ 
Hall-court, Ludgate-hill, E.C. Price 12s. net. 








Royal METEOROLOGICAL SocreTy.—An ordinary meeting will be 
held in the rooms of the Society, 70, Victoria-street, Westminster, 
S.W., on Wednesday, June 19th, 1907, at 4.30 p.m. Papers 
to be read: (1) ‘‘ Weather and Crops, 1891-1906,” by Francis 
Campbell Bayard, LL.M.; and (2) ‘‘ The Relation of the Rainfall 
to the Depth of Water in a Well at Cirencester, 1903-1906,” by 
Charles P. Hooker, L.R.C.P. Mr. Walter Child will exhibit the 
‘‘ step” anemometer, an instrunent which he has designed tu 
obviate the “‘ sheltering ” error. 


MANCHESTER GEOLOGICAL AND MINING SocieTY.—An ordinary 
meeting of the members of the Manchester Geological and Mining 
Society will be held at Queen’s Chambers, 5, John Dalton-street, 
Manchester, on Tuesday, June 11th, 1907, at 4 p.m. The follow- 
ing paper will be read:—‘‘Some Recent Improvements in the 
Design of Electrical Cables for Collieries,” by Mr. G. G. L. Preece, 
and the following papers will be open for discussion :—‘t The 
Courriéres Explosion,” by Mr. W. N. Atkinson, H.M. Inspector of 
Mines, and Mr. A. M. Henshaw. ‘‘ An Account of Sinking and 
Tubbing at Methley Junction Colliery, with a Description of a 
Cast Iron Dam to Res st an Outburst of Water,” by Mr. Isaac 
Hodges. 
The Council will meet at 3.15 p.m. 


The ‘‘ Fossil Mollusca” 


‘** Boilers for Colliery Purposes,” by Mr. F. C. Swallow. | 


tion in speed is brought about by converting the kinetic 
energy of the water as it leaves the dises into pressure energy 


A NEW TURBINE PUMP. 


Tue firm of Messrs. W.H. Allen, Son and Co., Limited, : 
has recently turned its attention to the manufacture of tur- | the flow takes place at the same time. | 

bine pumps, and lately we had the opportunity of inspecting | The water enters the guide vanes ‘at the same angle at 
one of these which had been built for service abroad. This | which it leaves the discs, and it leaves the diffusing chamber 
pump, which is intended for mining purposes, is known as | at a very much larger angle. From the diffusing chamber 
the ‘‘Conqueror,’’ and is designed to deliver 2} million | the water is delivered through a return chamber to the next 
| gallons of water an hour against;a head of 250ft. As will be | disc. The guide rings are bolted to the sides of the return 
seen from the illustration given above, is direct | chamber, and all are held in place in one common casing. 


in the diffusing chamber. An alteration in the direction of 


it 














Fig. i—DISC SPINDLE 


Committee will meet after the ordinary meeting, if members have | 


any business to bring before this Committee. The members of the 
Canadian Mining Institute, Montreal, Canada, propose to hold 
their summer meeting in British Columbia in September, 1907, and 
have invited the members of the Institution of Mining Engineers 
to take part in the proceedings. Visits will be arranged to the 
mining regions of Canada, when an opportunity will be afforded to 
learn something of the mineral resources of the country. Those of 
the members who desire to take part in the meeting should 
communicate forthwith with Mr. H. Mortimer-Lamb, Secretary of 
the Canadian Mining Institute, 413, Dorchester-street, 


time covered by the visit, and cost. 
directors of Messrs. Pilkington’s Tile and Pottery Company Limited, 
a visit of the members of this Society to the company’s works at 
Clifton Junction has been arranged for Wednesday, the 19th 
nstant. Members will leave Manchester, 1.52 ; and Salford, 1.55. 


4 
Montreal, Canada, who will supply further details as to exact date | 
By the courtesy of the | 


coupled to a high-speed enclosed engine also built by this | The part of the disc which runs in the return chamber is 
firm. | encircled by a gun-metal liner, allowing a very small clear- 

| The pump has five discs, Fig. 1, keyed on a nickel steel | ance between it and the disc, thereby reducing the amount of 
| spindle. They are made of a special high-tension brass, | leakage. The walls of the return chambers are fitted with 
machined and polished all over, in order to minimise the | gun-metal bushes, where they fit into the casing, in order to 
amount of friction on their surfaces. The guide rings are of | prevent corrosion. The shaft runs in ring lubricated bear- 
the same high-tension brass, so that the wear on them will be | ings, and is kept in its correct position by a thrust block. 
reduced to a minimum. |The suction gland is water sealed, and the gland on the 
The design of the guide vanes is of great importance, as it pressure side has only to withstand atmospheric pressure, 
materially affects the efficiency of the pump, and we are | thus both glands can be made short and need not be kept 
given to understand that a considerable amount of trouble tight, nevertheless the portion of the shaft that works in the 
has been spent in making them mathematically correct. The | gland is provided with a gun-metal bush. The pump has 
water leaves the discs with a velcecity of about 40ft. persccond, | been tested at the maker’s works, where it was run for ten 

| which has to be reduced to about 7ft. per second ; this reduc- | hours daily, the engine indicated 185 horse-power when run- 
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REFUSE MANIPULATOR, WALWORTH DUST-YARD 























Fig. 1 


ning at 440 revolutions per minute. The illustration, 
Fig. 2, shows a motor-driven single-stage ‘‘ Conqueror ’”’ 
turbine pump, the pump and motor being coupled 
together by a flexible coupling. This pump is designed to 
deliver 600 gallons of water per minute against a head of 

















Fig. 2—SINGLE STAGE PUMP 


115ft., or 500 gallons per minute against a head of 128ft. when | 


running at a constant speed of 1760 revolutions per minute. | 
The disc and guide ring are of high-tension bronze, which is | 
the standard practice for ‘‘Conqueror’’ high lift pumps, 
while the spindle is of nickel steel. The bearings are ring 


| automatically thrown out. 


| 
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oiled, and constructed separate from the pump casing. The 
disc has a double suction, thus running in perfect balance | 
The efficiency of the pump when delivering 500 gallons per | 


| disappears after passing through the machine. 


| large pieces of metal get into the manipulator. 








minute reaches 77 per cent., which is an excellent result for | 


such a small pump. The efficiency , curves, which are 
reproduced in Fig. 3, are interesting. 








REFUSE MANIPULATOR. 
WE have recently had the opportunity of inspecting two 


| refuse manipulators which have been at work for ten months | 
at the Southwark Borough Council’s dust-yard, Walworth, | 
|S.E. These machines are designed to convert unpicked | 


house refuse into deodorised fertilising manure, which, we 








understand, is sold to farmers at 2s. 3d. perton. The demand | 


for this manure, we are told, is considerable. The engravings 
which we give in Figs. 1 and 2 show the dust manipulator 
complete, and also opened out for inspection. 

The machine is driven by an electric motor, which is 
usually direct coupled to the manipulator shaft. Mounted 
on the shaft inside the steel case of the manipulator are two 
circular steel discs about 18in apart, these being secured to 
the shaft by means of set screws. Between these discs, at 
four equi-distant points, are pivoted four cast steel hammers 


Fig. 2 


manure occupies from two-thirds to three-quarters of the 
space which 16 did as crude refuse without loss in weight, 
which is an advantage as regards the cartage and storage. 
Also it may be laid or heaped in mounds in the open air with- 
out its being objectionable as regards smell. 

The cost of working the two dust manipulators at South- 
wark is estimated as follows :— 


Per ton. 

8. d. 

Electric power 0s 

Labour Whe Nees eli. Th. ee Fatal «ad, ligds. pany ae 
bec GO ae a ane a Aen Mae 
Onl Sa ae aco dod | ai ae Wg? ee aes ee 


ee ee 
Railway carriage to country Sadat alate eae 


Grand Total .. .. .. 31 

Cost realised by sale of manure ade ites Caan ae 
Cost of manipulation .. .. .. .. «- «. « 010 

At Southwark the electric power is transmitted by belting, 

but on other installations where the motor is direct-coupled 


| to the manipulator there is, of course, a saving in power. 


of rectangular form, each weighing 501b. When the machine | 
is running, these are free to move outwards by centrifugal | 


force. 
steel striking block about 3in. square, and the same length 
as the width of the interior of the case. This striking block 
is visible in Fig. 2. 

When the machine is running at 1250 revolutions per 
minute, which is the normal speed, the revolving hammers 
clear the striking block by about 4in. The house refuse 
having been tilted in front of the manipulator, is shovelled 
into the hopper to be seen at the top. This is done practi- 
cally without first picking the refuse, as only such articles as 


| are too large to enter the mouth of the hopper, which 


measures 14in. by 14in., are thrown aside by the workmen. 
On the refuse reaching the hammers it is carried forward 


| against the sides of the case and pulverised against the 
| striking block, the material receiving 5000 strokes per minute. 
It then passes through a sieve at the bottom of the case on to 


a conveyor, which carries it to railway trucks ready for 


| dispatch. But what before entering the machine was an 
| incongruous mass of rubbish and filth, is turned out of the 
| manipulator in one operation entirely changed in appearance, 


being now in the form of a uniform black mould, which it is 
claimed is ready for immediate use as a fertiliser. 

Any pieccs of steel or other metal incapable of being 
pulverised that may find their way into the machine are 
This is due to the fact that when 
a piece of material that cannot be crushed gets between one 
of the hammers and breaking block, the hammer, being 
pivoted, yields and drops the material into the bottom of 
the case ; the hammers, as they revolve round the bottom of 
the case, then throw the material out under the feeding 


| platform. Several times during our visit large pieces of iron 
| and steel were put into the manipulator, but only to be 


thrown out again in their allotted space. Such articles as 
coffee, sardine, and other tins, however, appeared in the 


| product in minute pieces. 


The machine throws out no dust or smoke, nor does the 


| process develop any disagreeable smell; on the contrary, 
| whatever disagreeable smell is produced by the refuse entirely 


We were 
told that while numerous flies in the summer weather hover 
about the mass in its natural state, none are to be seen on 
the final product. 

The motors driving the two manipulators at Southwark 
each have a capacity of 40 horse-power, but for most part of 


| the running period the load rarely exceeds 20 horse-power. 
| The reason that such large motors have been employed is to 
| meet the momentary overloads which are thrown on when 


The 
machines at Southwark are working from 8.30 a.m. to 
5.30 p.m., and each machine deals with from 4 to 5 tons of 


| refuse per hour. 


One of the principal advantages claimed is the low cost of 
the plant. The cost of two machines with motors, con- 
veyors, building, and everything complete and capable of 
turning out from 45 to 60 tons per day of eight bours may, it 
is stated, be estimated at between £2500 and £3000, the cost 


At the top and at the back of the case there is a cast | 








The machine is manufactured by the Patent Lightning 
Crusher Company, Boundary-lane, Walworth, S.E. 








NOTES FROM SOUTH AFRICA. 


(By our South African Representative. ) 


JOHANNESRURG, May 13th, 1907. 

THE past week has seen the organisation of the most 
serious strike which has so far occurred in South Africa. 
The miners of the Knight’s Deep G.M. at Germiston were 
informed by the management that the prices paid per fathom 
would be reduced 10s., but that in order that the machine 
men might draw the same money monthly as they had 
previously earned, they might supervise three rock drills 
instead of two, whilst the men in charge of hand-drills or 
shovelling boys would be allowed to supervise a larger 
number than they controlled prior to the change in prices. 
A deputation waited upon the management in order to 
discuss the matter, but met with little satisfaction, and 
eventually nearly the whole of the underground employés 
went on strike. The men of the Simmer East, though of 
the same group, were not included in the order for reduced 
prices, but struck in sympathy with the Knight’s Deep men, 
and were quickly followed by the men of the Robinson Deep, 
Glen Deep, May Consolidated, Village Deep, Goldenhuis 
Deep, Rose Deep, Crown Deep, Langlaagte Deep, Robinson 
Central Deep, and the Simmer and Jack Proprietary Mines. 
After a short period of vacilation the men jof ithe Ferriers 
Deep and Village Deep mines resumed work, so that !he men of 
the remaining nine mines are the only ones now out. Very 
little inconvenience has been occasioned in the mining opera- 
tions, as large numbers of men who were out of work have 
taken the places of those on strike. The position is, however, 
sufficiently serious, as over 1200 men are now on strike, and 
it would need very little to inflame their minds and precipi- 
tate considerable trouble. No strike of Europeans has, so 
far as I can remember, been hitherto successful on the 
Rand, and it is generally held that the present one will 
prove no exception to the rule. Probably a fortnight will 
see the matter concluded, and in all probability the result 
will be that the men accept the employers’ terms, 

The main feature of the struggle is that the pay is really 
only to a very slight degree a cause of the trouble. The 
miners admit that they are well paid, and would have sub- 
mitted to a reduction, but the principle at stake is whether 
one white miner should supervise the running of more than 
two rock drills, or 25 hand stopers, or 30 shovellers. The 
question of the effect of the work upon the white employé’s 
health has been introduced, but may be dismissed as of no 
importance, as there can be no result either injurious or 
otherwise. There is, however, the one important question 
whether it is advisable, not only in the interest of the share- 
holders, but in the interest of the country, that one miner 
should supervise more machines or workmen than he now 
does. If the ‘‘ three-machine ’’ policy becomes universal, it 
will inevitably result in the employment of a smaller 
number of white miners per 1000 tons of rock crushed. 
This in itself may or may not be an advantage to the 


naturally varying slightly with the local conditions. country, as it means lower working costs, and the lowering 
Another advantage claimed is that no external plot of ground | of working costs will result in the opening up of further 
is needed ; the area required by such a plant as outlined above | properties. 


would measure 40ft. by 55ft. plus two small recesses of 10ft. 
by 10ft. for the two motors. 


Further, it is stated that the | plain. 


On the score of pay the miners have no reason to com- 
It has been shown that the average contract man’s 
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pay is over £2 per shift, or say £55 to £65 per month— 
the lowest paid men drawing about 19s. per shift, and the 
highest about £4 J0s.—or say £26 and £120 per month 
respectively. Indeed, the publication of the amounts paid 
to contract men partakes more of a reflection on the 
economic management of the mines than otherwise, and it 
is certain that one result of the strike will be that miners 
in the future will be unable to obtain the extraordinary 
amounts which they have done in the past from stoping or 
development contracts. 

The strike can hardly be said to have accentuated the 
depression, as the uncertainty of opinion as to the Govern- 
ment’s attitude on the labour problem had already brought 
the commercial position to the lowest possible mark without 
absolute chaos resulting. It may, however, be looked to to 
show whether white labour problems wil! bulk largely in the 
near future. The defeat of the strikers would mean that 
the so-called labour party would lose its influence for many 
years. 

The only serious explosion at the local dynamite factory 
since the British occupation of the Transvaal occurred on 
the 6th inst., when, unfortunately, three white employés 
and 18 natives were killed and six white employés injured. 
There were really three explosions within a period of a couple 
of seconds. The first occurred in the kneading house, 
followed almost simultaneously by another in the gelatine 
mixing house, and, within a second, by another in the 
dynamite mixing house. The causes are at present unknown, 
and it is doubtful whether they will be elicited at the official 
inquiry. 

The Chamber of Mines is appointing a committee, with 
sub-committees for the various sections of mining operations, 
to inquire into what measures can be adopted for the 
reduction of working costs. It is anticipated that this, the 
most important commission ever appointed by the Chamber 
of Mines, will have a most marked effect upon the mining 
economics of the Transvaal, and, indeed, of South Africa. 








THE ARMS INDUSTRY OF LIEGE. 


THE arms industry of the Continent may be said to have 
had its centre at Liége for many years. In general, it may 
be said that the success of the Liége arms industry is due, to 
@ great extent, to the fact that the manufacturers are con- 
tinually varying the types of their productions, and offer the 
trade guns which are up-to-date, and which respond to all 
requirements. This can be said of both hand and machine 
production, both kinds being still very common at Liége, 
while the proof house, with its tests, is maintained at a high 
standard, so as to afford purchasers the confidence which is 
so indispensable. The armoury school is also an institution 
which is now very prosperous, and affords a further sign of 
the earnestness with which the province and town, as well as 
the manufacturers, support this characteristic industry. 

The rough material of the manufacture of arms at Liége is 
tolerably well known. For the barrels of guns, damask steel 
—of which we speak further on—and other steels are used. 
Siemens-Martin and Bessemer steels are used more and more 
frequently in making forged and stamped-out parts, such as 
breech pieces of sporting guns, revolver cylinders, steel gun 
barrels, locks and their parts, the mechanical parts of rifles, 
&c. Cast iron is used for revolvers and carbines, and for 
other guns in the smaller parts ; but always with the excep- 
tion of the barrels for carbines, and cylinders for revolvers, 
the cast ircn, made malleable after moulding, is imported 
from Great Britain and from Sweden. The wooden mount- 
ings and stocks are usually made of walnut, purchased in 
blocks rough shaped, which are imported from Austria, 
Switzerland, France, Italy, and America. Some other woods 
used are pear, elm, ebony, Italian maple, and beech from 
Luxembourg. Hardened caoutchouc and also celluloid are 
used for revolvers, for they can be made of any tint and 
shape; and again for expensive revolvers ebony, and mother- 
of pearl, and ivory are in demand. 

But the most important of the processes of manufacture 
is that of the barrels; it is on that that the value of the 
finished gun depends. They were made, especially the better 
qualities, until recently from damask steel. Now, however, 
many barrels are made of a special steel presenting great 
power of resistance. The damask steel is known to makers 
everywhere. It is a combination of iron and steel, in the 
manufacture of which great care has been taken to remove 
every flaw or crack in the metal. Various qualities of iron 
are used in the manufacture of steel in the valley of the 
Vesdre, which is the district whence Liége draws its supply. 
The better quality permits of welding to the steel without 
heating to a very high temperature. Of the combination of 
iron and steel to supply the ‘‘ damask steel,’’ the following 
account is given in a@ report recently made by Sir Cecil 
Herslet :—*‘ In the first place, in the manufacture of barrels 
a mass or assortment composed of some thirty iron and steel 
strands is placed in systematic order. Each of these strands 
may have a thickness of some 4mm. by 620mm. in width; a 
square of iron and steel bars is then obtained, which is bound 
with iron at the ends or placed in a metal box in order to 
keep the strands in the required position. This box is then 
placed in a furnace, the temperature of which is carefully 
calculated and verified in order to weld the iron and steel 
together. The heat of the furnace must never be too high, as 
excessive temperature greatly reduces the resistance of the 
meta]. This mass is then rolled by machinery into a square 
bar of such dimensions as are required for the barrel to be 
made. These bars are then made white hot and twisted, each 
bar being twisted some 200 revolutions to the running metre. 
The twisting finished, the bars are placed together, from two 
to six (depending on the fineness of the design required), 
heated, welded, and rolled together in the form of a ribbon. 
The design of the gun barrel is more even according as the 
twisting is performed regularly. The prepared ribbon is then 
rolled on to amandril, which is covered with sheet iron. This 
mandril is really a mould having the dimensions required for 
the barrel to be manufactured. The covering of iron—called 
the ‘‘ chemise ’’ at Liége—is required to give the necessary 
rigidity when the mandril is removed. The workman has 
then to weld together the spirals, and great skill and profi- 
ciency is required, for on careful workmanship depends the 
elasticity of the metal. . The barrel is then cleaned, ground 
smooth, and polished.’’ The design on the barrel is obtained 
by the arrangement of the iron and steel strands used for the 
damask steel, theiron giving the dark, and the steel the light 
lines. By arrangement of the metals the manufacturer 
obtains a large variety of patterns, which are brought out 
when the barrel is finished by the use of various acids. The 
number of finished gun barrels—doub!e--manufactured by 
this process at Liége amounts to 156,000 annually. In 





factories around, the barrels are bored, polished, and finished, 
the power used is chiefly steam. 

Gun barrels made entirely from steel have of late come into 
some prominence, but the damask steel guns maintain their 
popularity, though they cost more. The manufacture of 
machine-made steel barrels also has attained some import- 
ance at Liége. These last are sold in their rough state, as 
well as in the finished state ; and a large part of the 1,500,000 
barrels goes to America. For these steel barrels Bessemer- 
Cockerill steel, Siemens steel of British or Belgian manu- 
facture, and German steel arc used. After forging, the bars 
go through a series of mechanical operations in the following 
order:—Drilling the hole, re-boring or enlarging the 
hole, exterior turning, verifying thickness and the bore 
and modifications to required measurements, exterior planing 
and shaping—especially for hexagonal and octagonal barrels— 
polishing the interior of the barrels with a special tool, and 
exterior polishing and shaping. Another mode of manu- 
facturing steel barrels is that of taking bars of soft steel of 
some 45 mm. in diameter, and 30 cm. in length, and then 
boring and rolling on a mandril until the required length is 
secured. But this is not much used. 

Of the method of boring steel b.crels by machinery it is 
difficult to get information of the right kind, as manufacturers 
maintain the greatest secrecy. The whole of the arms 
industry in Liége is looked upon as technical, and manu- 
facturers keep secret some processes from theircompetitors in 
other countries. 

After barrels in the rough state have been tested the first 
time the manufacturers hand them over to be joined together, 
and to have bolts and fastenings fitted to their breeches. 
Pieceworkers used to do this, but now small contractors 
undertake the work. The soldering operation is done in a 
coke forge, and the solder used is of copper, zinc, and a small 
quantity of tin. After joining, the barrels are re-bored, and, 
when required, one or other of the barrels is choke-bored ; 
they then undergo a second obligatory test at the proof-house. 

The pieces stamped out of steel and iron of varicus qualities 
include breech pieces and locks, triggers, and such parts. 
The metal used depends on the fire-arm and its destina- 
tion, and the quality varies also if the metal has to be 
tempered ; these parts are often made in factories, where 
parts for guns, ironmongery and bicycle fittings are stamped 
also, and the firms are not wholly engaged in making arms. 
There is much of the old division of labour obtaining still 
as between the breech-fitters and other specialists aud the 
manufacturer. But the shaping of the breech-piece by the 
fitter is now done almost entirely by machine tools, 
including drills, mortising machines, &c., and little band 
work is required. 

So important in every respect is the relation of hand work 
to machine-made goods, that a special word must be said of 
the manufacture of fire-arms by machinery. The Fabrique 
National d’Armes de Guerre may be mentioned as one of the 
largest firms in Belgium. The rifles supplied to the Belgian 
army are made by this company at Herstal, near Liége. 
Foreign countries are also supplied with guns of various models, 
but magazine rifles of the Mauser type are most usual, 
Sporting guns also, of the type of the Browning shot gun 
especially, which fires five cartridges, and a seven-shot pistol 
on a similar system, are made, and have been adopted by the 
Belgian Government. The barrels are of Siemens-Martin 
steel, hardened by hammering and bored by special machinery. 
Pieces for the lock, &c., are stamped out, and undergo various 
meehanical operations until they are finished ; hand labour 
is not used, except for finishing and repairs. ‘The gun stocks 
are turned by a machine fitted with a model of the stock, the 
shape being copied mechanically in the cutting of the wood 
into a stock. A large number of machines are used. To 
make and bore a gun barrel thirty-four operations are 
required, and in shaping the stock forty-one operations. 
A Mauser rifle is composed of ninety-five separate parts, for 
which 834 operations are needed, which require 760 machine 
tools, and forty-six hand appliances. Some of the parts used 
are a standard type made in different countries, 

Regarding the fire-arms manufactured at Liége, it may be 
said that they are of all kinds, from the old muzzle-loading 
ramrod gun to the hammerless sporting gun and modern 
army rifle. The number of types is very remarkable, and 
the Liége makers are celebrated for their inventions of 
mechanical parts of all kinds. The variety in price is great 
also, as inferior arms may be purchased at cheap rates, and 
every grade conceivable to the most expensive article and 
well finished arme de luxe may be found. The manufacture 
of the barrels is a special industry, especially the steel variety, 
though it has foreign connections. The barrels made are of 
every description, and of all calibres from 3mm. to 
8 mm., while there are barrels for army rifles, barrels with 
breech fastenings made from the solid piece without solder- 
ing work, duck guns and ships’ guns of 38 mm. calibre and 
over 9ft. in length, and, in short, every description of barrel. 
Action pieces and such parts are also on the open market. 

In army rifles every description has been made at Liége, 
such as Remington, Comblain, Martini,and the Mauser. At 
the present time improved Mausers are manufactured largely. 
Among the pistols made is the recently invented repeating 
pistol, and also the central fire pistols, specially designed for 
Brazil, ramrod pistols—known as ‘‘ Garruchos ’’—saloon 
pistols, duelling pistols, &c. Among the sporting guns are 
the latest models in shot guns, some copied from English 
types and described by names by which they are known iu 
the United Kingdom. Thus ‘ Anson and Deeley action’’ 
guns are offered, which are made at Liége, and bear no proof 
marks but those of the Liége proof-house. The guns are of 
the Anson and Deeley top-lever action type, but the descrip- 
tion is not quite as unequivocal as it might be. ‘‘ American 
guns,’’ as they are called, represent a large proportion of the 
Liége industry; they are manufactured specially for the 
United States and Canada. The type exported is the top- 
lever action principally, and the manufacturers find a 
difficulty in overcoming the Customs duties of the United 
States. Carbines are made of every quality and variety, 
such as army carbines, saloon and air rifles, &c. Revolvers 
are also a speciality, and they are with and without auto- 
matic ejectors of every system and quality. Liége even 
trades still in obsolete guns, fire-arms of primitive models, 
such as flint-locks and percussion-cap guns, sent out to 
African natives and to certain Oriental countries, Fire- 
arms which do not require cartridges are supplied also to 
Arabs, who make their own powder and find their own flint 
stones. This trade is decreasing as civilisation marches on. 
Then there is the industry which consists of transforming 
military rifles into shot guns; the mechanism modified, and 
the barrel being bored to a Jarger calibre. These guns are 
exported to Australia, the Argentines, and to Mexico. The 
revolver industry is a speciality at Heratal, and many 
foundries are engaged in tr-ating the cast pieces in order to 





give them malleability. The works are supplied with maching 
tools, which shape and finish off the body parts, and Prepare 
the cylinders and barrels. The cylinders are made of 
steel bar made red hot, cut into the required length by a 
circular saw; the central hole is drilled, the outside js 
turned, the cartridge chambers bored, and the stops and 
fittings fashioned. 

The Liége province and town, in conjunction with the 
manufacturers, have paid much attention to the proof-house 
which is now, more than ever, the centre of the manufactur. 
ing in the district. The existing installations are elaborate 
and the regulations are strict. ‘ 








A DRILLING MACHINE AND POWER HACK 
; SAW. 

THE accompanying illustrations—Figs. 1 and 2—show 
an improved power hack saw and a bench drilling machine 
respectively manufactured by G. F. G. Des Vignes, the West 
London Engineering Works, Gunnersbury. The former is 
claimed to be of much greater all-round service than the 
ordinary machine. Instead of the usual vice, a sliding table 
with a V-slot at right angles to the saw is provided. Thi 
enables work of any shape to be clamped to the table and 
cut at any desired angle. The maker informs us that the 
machine is particularly useful for cutting the sides of excen- 
tric connecting-rod eyes, since the table can be moved hori- 
zontally by means of a screw, so that after cutting one side 











Fig. 1—-POWER HACK SAW 


the other can be cut without re-clamping. Another special 
feature is that a roller is provided which can be adjusted to 
govern the depth of the cut. When the limit is reached the 
saw frame runs on this roller, and so prevents the cut going 
deeper. The machine illustrated is size No. 2, which can 
deal with material up to 5in. in diameter or 5in. square. 
The saw is 14in. in length, and the stroke is adjustable from 
3in. to Gin. 

The bench drilling machine has been designed for work up 
to 24in. in diameter. It has three speeds, and will drill 
holes from ,'; to ,% diameter. The spindle is bored toa 
Morse taper, and is also screwed { Whitworth, so that chucks 
may be used if desired. The table has a V-groove in the 




















Fig. 2-BENCH DRILLING MACHINE 


centre for the purpose of securing round bars of any ordinary 
size, and the table can be swivelled into any angle. The 
pillar is of round steel, 2in. in diameter, and can be made 
any length to suit the requirements of the shop. The 
entablature, as well as the upper table, are provided with the 
usual T slots for clamping the work. 
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Fig. 1 


PETROL LORRY. 





rather slow progress in the United States, but the accom- 
panying illustrations represent a heavy machine in which 
both axles are driven, and several of the machines of this 
design have been built by the Four-wheel Drive Wagon Com- 
pauy, of Milwaukee. Beneath the driver’s seat is a four- 
cylinder four-cycle petrol engine, with variable-speed trans- 
mission gear. The main shaft does not gear directly with 
the rear axle, as in a wagon driven by one axle only, but 
terminates in a sprocket wheel carrying a 5in. Morse silent 
chain belt, which drives a similar wheel on a driving shaft 





Tue Exciveen 


| through the radiator, and deliver it over the engine. 
|engine has splash lubrication and mechanical sight-feed 
THE motor wagon, or lorry, for heavy hauling is making | 


3000 revolutions per minute. These induce a sharp ae 
The 
oiler. 

The wheels are solid discs, 36in. diameter, and Sin. wide, 
with ball bearings 12in. diameter, each having forty-eight 
steel balls #in. diameter. Each wheel is made of wedge- 
shaped blocks of seasoned rock-elm, with the fibre length- 
wise. These are glued and nailed together, turned to the 
finished diameter, and with a 4in. shoulder on each side, 2hin. 
from the face. A heavy steel ring with corresponding 
shoulder is then shrunk upon the shoulder of the wooden 
disc, and the two rings are secured by bolts passing through 
them and the blocks. To increase the life of the wheel and 
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Fig. 2-THE DRIVING MECHANISM 


extending between the two axles. This lower shaft drives 
the shafts within the hollow axles by means of bevel gears. 
The driving shaft is in two sections, connected at the middle 
by a ball-and-socket universal joint. It 1s enclosed in a 
casing which is continuous with the axle casings. In order 
to give each wheel independent speed or motion when round- 
ing corners and travelling over rough roads, there is within 
each hollow axle a differential, or compensating gear, while 
a third differential in the longitndinal shaft allows of a 
similar speed variation between front and rear wheels. All 
these differential gears have roller bearings. A roller in the 
plane of this shaft takes up all thrust and lateral strains of 
the bevel gears. These bevel gears and pinions are 2?in. 
wide, ldin. circular pitch involute teeth, case-hardened. ‘I'he 
shafts are ljin. and 2in. diameter. The entire driving 
mechanism is so strong that it will stall or stop the engine 


under severe overload without sustaining injury. Each axle | 





prevent slipping, steel wedges jin. thick and 23in. deep are 
driven into the face, transversely and 3in. apart. As these 
are flush with the wood, they do not injure the pavement. 
Projecting from the inside face of each wheel is a steel ring, 
formed in one piece with the hollow wheel centre or hub. 
This ring is 24in. diameter and Cin. wide, on the inside of 
which is an expanding steel brake band or strap. These are 
operated by a long lever at the driver’s seat, and are 
powerful enough to stop and hold the truck on any gradient. 
They do not interfere with the steering. While this arrange- 
ment forms the main brake, there is also a shaft brake, 
mounted upon the main shaft between the transmission gear 
and the clutch, and operated in connection with the pedal 
operating theclutch. The first part of the movement of this 
pedal releases the clutch, and when pushed further it sets the 
shaft brake; this acts as a brake upon the whole machine 
when gears are left in mesh. 
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Fig. 3—THE AXLE AND DIFFERENTIAL GEAR 


18 a single piece of open-hearth steel, supporting the weight, 
and leaving the inside floating shaft to do the driving only. 
The engine has four cylinders 6in. by Gin., with water 
jackets cast integral with the cylinders. It develops 
45 horse-power at 750 revolutions per minute, but can be 
run at considerably higher speed when necessary. A double 
system of ignition is used to ensure against failure. Ordi- 
narily the charge is ignited by means of a battery, spark 
coil, end timer, with an extra battery in reserve. On an 
entirely separate system of wir2s is connected a high-tension 
inagneto, having its own timer or distributor. For cooling 
the circulation water there is a radiator placed under the 
driver’s foo.board. This is 50in. wide, 27in. high, and 6in. 
deep, with 225 square feet of radiation. Behind it are two 


In steering, the axles are not affected, but each wheel 
swings upon a pivot by which it is secured to its axle. There 
are no steering knuckles, however, but the axles terminate in 
the centre of the wheels, and are connected to the bearing 
rings of the wheels by vertical pins or trunnions. The 
bearing ring being of much larger diameter than the axle, it 
is readily swung in any direction, thus giving the direction to 
the wheel, which is mounted upon this swinging ring, and 
rotates upon it by means of its flexible connection with the 
driving shaft arranged within the hollow axle. All the wheels 
are steered simultaneously, and travel the same path in 
rounding a corner, thus facilitating the handling in crowded 
thoroughfares. 

The clutch is of the multiple-disec type, with ten discs of 


20in. fans, operated from the engine shaft, and running at | alternately steel and cast itn, 10in. diameter. The discs 





and operating cases are encased and run in an vil bath. The 
transmission is of the sliding-gear type, with three forward 
speeds and one reverse. Each gear is a single steel forging, 
with involute cut teeth, four pitch, and 1Zin. to 2sin. wide. 
This gives speeds of three, five, and eight miles an hour for- 
ward, and 24 miles an hour in backing. Special gears, giving 
a speed of 15 miles, can be applied; but the builders do not 
consider this is generally advisable for so large a wagon. 

The wagon is 18ft. long over all, 7ft. wide, 6ft. gauge of 
wheels, and has a carrying capacity of nine tons. The under- 
frame is of 6in. steel channels, and all the structural parts 
are of steel. At one side is a winch, or windlass, operated by 
power, for use in handling heavy or bulky loads. The petrol 
is stored in a 30-gallon tank underneath the frame, and is 
pumped up automatically to a seven-gallon feed tank above 
the engine, giving gravity feed to the carburetter. An 
overflow pipe in the feed tank keeps the petrol at a uniform 
level. The accompanying illustrations show, in Fig. 1, the 
complete wagon ; in Fig. 4, one of the wheels; in Fig. 3, 
the assembled axle and differential gear; and in Fig. 2, the 

















Fig. 4-LORRY WHEEL 


driving mechanism. In this A is the engine; B, the clutch ; 
C, the transmission gear; E, the chain belt ; F, the axle and 
differentials ; G, the hollow axles; H, the main shafts; I, 
the main differential ; and J, the motor winch. 








THE LOETSCHBERG TUNNEL. 


THE work of boring the Loetschberg tunnel is now making 
steady progress. Hand excavation has, until quite recently 
at least, been employed till the stores of dynamite arrived. 
At the north side the progress up to the beginning of March 
was 128 m.,with an advance heading of 260m. high by 2-80 m. 
wide, or section of 7-3 square metres. At the south side the 
heading had reached 161m. with an advance heading of 
6°2 square metres in loose rock, and of 6-1 square metres in 
the solid crystalline schist. 

The Loetschberg tunnel will have a length between portals 
of 13,735 m. Its altitude at the northern mouth is 1200m. 
above sea level ; thence the line rises at the rate of 1 in’143 
for a‘length of 6768 m. to the culminating point 1245-27 m. 
above sea level; followed by a horizontal stretch of 500 m., 
where it will be wide enough for a double track allowing two 
trains to pass in mid-tunnel, after which the line descendsat 
the rate of 1 in 263 for 6768m. until the south portal is 
reached at an altitude of 1219-55 m. above sea level. The 
tunnel is designed for a single track, and will have a free 
section of 24-25 square metres. At the height of the rail 
head the width will be 4-700 m., and the maximum width at 
2m. above drain level will be 5-200m. The height of the 





‘| tunnel, measured from the centre line of the permanent way, 


will be 5°500m. 

For the information of those not familiar with the locality 
we may say that the Loetschberg tunnel will eventually be 
the shortest and, in every probability, the quickest of any 
routes that can be made throagh France ox through Switzer- 
land between Boulogne or Calais and Brindisi, in conjunction 
with the Simplon Tunnel and the central artery of the 
Italian railway system, which it will join at Piacenza. It is 
the natural outlet of the Simplon Tunnel to the north, con- 
necting the Swiss Federal railways direct with the railway 
system of the French Eastern Company near Delle, and with 
the Northern of France line at Laon—a place very familiar 
to travellers proceeding to Italy direct by the St. Gotthard. 

The new route may be either by Bern or by Solothurn, 
Burgdorf and Thun, in the direction of Interlaken. The 
bifurcation occurs at Spiez, on the Thuner See, and continues 
to Frutigen. From this point the new railway line of the 
Bernese Alps is to continue up the Kander Valley to Kander- 
steg, where the north portal of the turnel is situated. From 
Kandersteg the tunnel passes under the Schafberg, the 
Gastern Thal, the Loetsch pass, and emerging at Goppen- 
stein in the Loetsch Thal, or valley, down which the new line 
will descend into the Rhone valley and so join the existing 
Simplon line near Raron—a few miles below Brig. The 
southern extremity of the tunnel is curved in order to 
facilitate the approach of the line into the station of Goppen- 
stein. This curve necessitated the boring of an alignment 
gallery as is usual with such curves, and in consequence this 
portion was begun without delay. 

The progress of the preliminaries for this enterprise has 
been rapid. The contract for the work was signed between a 
syndicate of Parisian capitalists and the contractors ~on 
August 15th, 1906, the entire price being 37 million francs 
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comprising the installations of plant required at both 
extremities of the tunnel, which were estimated to cost 
7 million francs. The tunnel must, by the conditions of this 


MULTIPLE PUNCHING MACHINE. 


A POWERFUL multiple punching machine, recently built by 


| of plate can be punched up to 34in. from the edge, the die 
| being provided with guide pins and a movable guide, which 
| ensure a straight line of holes. The*slide makes 10 revolu- 


contract, be completed within a period of 44 years from the | Bradley and Craven, Limited, Wakefield, is shown in the | tions per minute, so that it is capable of punching 360 holes 


date of the commencement of the machine boring, and 
mechanical perforation had to commence within five months 
of the handing over of the ground for the tunnel works’ 
installations and line. In accordance with the provisions of 
the contract the convention was signed on October 1st, 1906, 
for the concession of the ground on the basis of triangulations 
which had then been carried out. This signifies, therefore, 
tbat the tunnel will be oper to traffic by September Ist, 
1911. The triangulation for the axial line of the tunnel was 
completed on September 29th, 1906; this was effected by 
starting from two fixed points on opposite sides of the 


accompanying illustration. It is capable of punching at 
| each stroke thirty-six ;%,in. holes through 2in. plates, angle 
irons, or tees. The machine is powerfully geared, and is 
fitted with Craven’s automatic stop clutch, consisting of a 
| pivoted feather which can be mde to engage and disengage 
| with suitable stops in the boss of the driving wheel. 

| gearing is amply strong, and of the double helical pattern. 
| On account of the difficulty involved in providing a large fly- 


|in that time, and the total weight of the machine is 
| approximately nine tons. 








The | 


|  Russo-FInNIsH RatLways.—The work of making the pre- 
| liminary survey of the line of railway, which is to connect the 
| Russian and Finnish railway systems near St. Petersburg, has been 


| wheel, owing to the necessity of allowing space for sliding the | finished, and the details are now being worked out ; however, 


work through the machine, two smaller fly-wheels have been 
| fitted on’a shaft provided with fast and loose pulleys 2ft. 6in. 


mountain and then working forward simultaneously until | 


the two parties encountered midway. 
encounter the alignment was found to be lin. out of centre, 


At the point of | 


but this error was considered negligible, and the work was | 
commenced. The contractors, however, propose to rectify | 


the triangulation in the course of this summer. The deter- 
mination of the altitudes was based upon the official surveys 


of the Confederation, which undertook on its own account | 
special proof levels affecting the territory in the trace of the | 


tunnel. 
Work of excavation was commenced October 15th, 1906, 


on the north side, and the loose rock which covers the base | 


of the mountain was cut through. On November 2nd the 
solid ground was entered at what will eventually be the north 
portal of the tunnel. 
October 28th, and on November Ist, at a distance of 8 m., 
the iuture south portal was entered. During February last 
the number of men employed was seventy-six in tunnel per- 
foration and ninety-eight on the outside installations in pro- 
gress, including the ventilating plants not yet completed. 
On the north side the ground area available for the tunnel 
works is 160,000 square metres, and on the south side 61,000 
square metres, The power required for executing the work 
is supplied by the central stations of Kander and Hagneg, 


and that required for the south side is derived from the cen- | 


tral station of the Longa. 

The nature of the soil encountered in the early stages on 
the north side was friable alluvium requiring heavy timber- 
ing up to the 79th metre, after which it was limestone rock in 
thin strata slightly inclining towards the south. On the 


south side the rock prevailing was found to be a crystalline | 


schist with strata perpendicular to the axis of the tunnel, 
and with a bearing 85 deg. to the south. The first inflow 
of water was metat the 160th metre, the rate being 1litre per 
second. 


At the south side work was begun on | 


| 


serious technical difficulties have come to light, as the Finnisl. 
| passenger coaches, wagons, and trucks are of a type quite differen 
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| 
| THe 
PUNCHING MACHINE ADJUSTING MECHANISM 


| diameter and Gin. face, the shaft running at a normal speed 


of 250 revolutions per minute. The stroke of the machine is 
2in., and the slide is provided with worm and worm wheel 
| simultaneous adjustment and lock nuts, as shown above. 
|The punches and dies are made from the best steel and 
| tempered. They are all separate and independent of each 
| other, and easily replaced, each being accurately machined to 
fit the steel die holder. The mild steel comb stripper is 
| securely bolted to the cross beam and to the two outer 
| standards, and is easily removed in case the machine is to be 
| used for bending angle irons, &c. The long treadle enables 
| the machine to be operated fr8m any position. Any length 


End Elevation. 


from those used on the Russian railways, The question of building 
another bridge across the Neva has been settled by the Russian 
Government agreeing to defray the cost, if the Finnish Treasury 
will make a grant of £100,000 towards it. The grant of money by 
| Finland would have been greater but it is pointed out that 
Finland can expect only a very slight increase of its traffic as the 
result of the two railway systems being connected. In this respect 
the Finnish authorities may be wrong, for it is quite likely that 
there will be a great volume of Russian freight sent to Viborg, 
Helsingfors, Abo, and Hango for exportation abroad, and the 
import trade of those Finnish ports will doubtless be developed so 





soon as through communication by rail with the Russian capital 
and European Russia generally has been established. 
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THE DETECTION OF POLLUTION IN UNDER- 
GROUND WATERS, AND METHODS OF 
TRACING THE SOURCE THEREOF.* 

By Joun C, Turesu, M.D., D.Se., &c, 


Av previous meetings of this Association valuable papers have 
been contributed by members on the detection and prevention of 
underground pollution, notably one by Mr. John Shaw, published 
in Vol. VII. of our ‘* Transactions,” and one by Mr. Watts, in 
Vol. VI. The author does not purpose going over the ground 
covered by these gentlemen, but rather to supplement their papers 
and to direct attention.to certain methods of locating the sources 
of pollution which, it is hoped, will prove of interest to all con- 
nected with works of water supply where the water is derived 
from underground sources. 

It is important to notice in the first instance that outbreaks 
of typhoid fever, which have been attributed to polluted waters, 
have practically all been cases in which matter of excremental 
origin gained direct access to the source of supply or to the water 
on its way to the consumer. The author is anxiously looking out 
for the records of any outbreak in which the contaminating matter 
had to percolate through several feet of compact soil before it 
reached the incriminated water, but as yet has been unable to 
find any such record. There are many reports on single cases, or 
limited numbers of cases, attributed to the use of shallow well 
water. But in nearly every instance it is stated that sewage 
could practically run directly into the well; and in the cases 
where there is no record of the condition of the well or of 
its immediate surroundings, such defects may have existed 
and failed to be recorded. In very many of these small out- 
breaks, however, the proof that the disease was due to polluted 
water is of a most unconvincing character. At the present time 
many cases are traced to the consumption of shell-fish from 
polluted sources which would, a few years ago, have been attri- 
buted to the water supplies, Even now it is uot unusual to find a 
case of typhoid fever attributed to the water used, si:nply because, 
on analysis, the water showed some signs of contamination. This 
kind of reasoning saves a lot of trouble in investigating, but it is 
very subversive of truth, and leads to the perpetuation of error. 

The author has bad a great deal of experience in connection 
with outbreaks of typhoid fever, and has made an especial study 
of the sporadic cases which occur from time to time in nearly all 
districts, but has never investigated a single case in which the well 
water was seriously liable to the suspicion of being the cause, 
where the well was so placed or constructed that sewage had not 
more or less direct access, He is driven to the conclusion that 
water in slowly percolating through a few feet of compact soil 
cannot carry with it the microbe causing typhoid fever. Where 
water takes days to traverse the subsoil before reaching the well 
or spring, the typhoid bacillus is either filtered out or loses its life. 
Both filtration and time are undoubtedly important factors in 
water purification by the action of the soil. The inore readily and 
directly the polluting matter can reach the water, and the greater 
the danger, the longer the period which elapses between the pol- 
lating matter being deposited on or in the soil and reaching the 
subsoil water, and the more compact the pervious soil the smaller 
the danger. Hence it follows that anything in solution may 
traverse the subsoil and reach the water therein without being able 
to carry with it the living bacillus of typhoid fever. The 
full bearing of this remark will be shown in the later portion of 
this paper. 

Water derived from a compact subsoil can therefore be readily 
rendered perfectly safe by the proper construction of the collect- 
ing well, and by adequate protection of a limited area around 
the source. Where the subsoil is fissured, as occurs in very many 
formations, unless the fissures are filled with deposits from a more 
superficial stratum, the risk of pollution of a dangerous character 
is much more serious. Even if the well is of great depth, or is far 
from any possible source of poilution, it must be remembered that, 
if polluting matter gets into an open fissure leading to the well, 
serious results may follow, even if the contaminating material has 
to travel a long distance before it reaches the well. Here, time 
may be a factor. The typhoid and cholera bacilli can only livefor 
a limited time in water ; and if these bacilli gain access to the 
water in these fissures, yet do not reach the well until after a 
lapse of several days, it 1s very probable that they will have died 
before entering the well, and will therefore be no longer a source 
of danger. Unfortunately, however, circumstances may arise 
greatly accelerating the rate of flow in the fissures—such as 
increased pumping, heavy rainfalls, or both—and although under 
normal conditions the well may be a safe source cf supply, under 
the exceptional conditions it may be a dangerous source. 

The fact of underground water becoming polluted is too often 
only discovered by a sudden outburst of typhoid fever. Such 
would probably never be the case were the water submitted to 
periodical examination. This examination should not be limited to 
a mere chemical analysis, as from our point of view a bacterio- 
logical examination is the more important. If examinations are 
made systematically, the normal condition of the water is soon 
ascertained ; and should at any time an abnormal condition be 
found, its cause can be sought for, and, when detected, it may 
admit of a remedy. This remedy may. possibly prevent outbreaks 
of disease which sooner or later would have ensued had not the 
defect been discovered and the remedy applied. 

Unfortunately, the cause of the contamination is often very 
difficult to find, and sometimes one has to admit an utter failure to 
discover it; but usually this is because the water authority will 
not go to the necessary expense, or cannot obtain sanction from 
tenants or landlords to carry out the experiments required. The 
systematic examinations above referred to often enable the inves- 
tigator to form some opinion with reference to the character of 
the polluting matter, and its proximity to the source of the water. 
For example, a certain well water yielding about a million gallons 
per day gives unexceptional chemical and bacteriological results 
save on rare occasions when there is a very heavy rainfall. Within 
twenty-four hours of a downpour, the nuinber of bacteria present 
in the water increases enormously. Some of these are of an objec- 
tionable type ; but they disappear again almost as quickly us they 
appeared. Chemically the water undergoes a scarcely appreciable 
change. Here it is obvious that the microbes do not come from 
any great distance—in fact, their source cannot be far from the 
well. Their nature indicates that they are derived from manured 
soil; and an examination of the surrounding area leaves little 
doubt as to their sources. In another instance certain objection- 
able bacteria appeared in a spring water supplying a small town ; 
but their appearance was many days after an appreciable rainfall. 
An examination of the collecting area showed that there were 
large gravel pits about 200 yards away, and that recently some 
house refuse had been tipped therein. Experiments were carried 
out which established the connection between this gravel pit and 
the spring ; showing that it would be exceedingly dangerous to 
allow house refuse to be tipped therein. 

Before making experiments with chemicals, a careful survey of 
the whole position must be made. The geology of the district 
must be studied, the depth and section of the well and the length 
and direction of any adits must be known, and the records of the 
systematic analyses must be considered and compared with the 
rainfall and with the height of the water ia the nearest ponds or 
streams. Some information must be sought with reference to the 
direction of flow of the subterranean water, and as to the cone of 
depression caused by pumping. The position of the outcrop of the 
water-bearing stratum may also require to be known, so that it 
may be examined, if not too far away to be possible source of 
danger. If evidence can be obtained of the presence of fissures, 


and of their extent and direction, it may prove of the utmost value 
in the investigation. All the possible sources of pollution must then 
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be sought out and considered in connection with the knowledge so 
ascertained. This will enable the investigator to determine which 
is most likely to be the cause of the trouble, and therefore the one 
which should first receive attention. If such experiments as will 
be described shortly fail to show any connection between this 
— source of pollution and the spring or well, attention must 

directed to the next most probable source, and so on, until 
something definite has been determined, 

It is not always the well with apparently the best surroundings 
that yields water of most uniform quality, nor the well with doubt- 
ful surroundings which yields water of most varying quality. 
Take, as an example, the well of the Windsor Corporation Water- 
works, It is sunk in the chalk on an island in the Thames—and 
the character of the Thames water is too well known to need 
description. It would seem almost certain that this well would be 
affected by the river, and that in times of flood the water would 
show unmistakeable signs of being so affected. Such, however, is 
not the case. Careful chemical analysis show that there is a 
decided difference in the saline constituents of these waters ; and 
the bacteriological examination fails to give any indications of 
great rises in level of the Thames water. As another example of 
the opposite character, one may mention a very deep well in the 
new red sandstone—one of a series of four—which often shows 
unmistakable signs of contamination with surface water, yet the 
surroundings are almost ideal; and a probable source from 
— any polluting matter can be derived has not yet been 
found, 

To ascertain whether a given source of pollution can affect a 
given well, it is usual to introduce some chemical at the point of 
suspicion, and then to examine the water at frequent intervals to 
ascertain whether the chemical selected can be detected in it. 
For this purpose common salt (sodium chloride), a lithium salt, or 
a dye named fluorescein have been employed ; and recently the 
author has used ammonium salts, since, in certain cases, it pos- 
sesses advantages over the others. Sodium chloride is used chiefly 
because it is very cheap, easily obtainable, quite innocuous, anu 
easily detected and estimated 1a the water. As all waters contain 
chlorides, the normal chloride must be first ascertained, then any 
subsequent increase during the experiment may be attributed to 
the salt used. Slight variations are often observed in water from 
the same well. Consequently enough salt must be added to pro- 
duce a more marked etfect than any recorded in the normal water. 
The quantity must be at least equal to one grain of salt per gallon 
(= 0-6 grains Cl.). Should it prove necessary to add this amount 
to a large quantity of water, the weight of salt used must be 
considerable. For example, it may be necessary to add sufficient 
salt to materially increase the chlorine content of a million gallons 
of water. To do this would require 1,000,000 grains, or 143 1b. of 
salt—an amount which can easily be handled and readily dissolved 
and passed into the soil. If, however, it is estimated that at least 
100,000,000 gallons of water will have to be affected, then six to 
seven tons ot salt must be used—an unwieldy quantity, difficult to 
deal with. Where anything like this volume of water has to be 
considered, a substitute for salt would now be used. 

One of the best examples of the use of salt is recorded in connec- 
tion with an outbreak of typhoid fever at New Herrington, 
Durham, in 1889. The well, when inspected, was found to receive 
water from various fissures; and one at a depth of 45ft. from the 
surface came under suspicion, since the water therefrom contained 
more chlorides than the water entering elsewhere. From a study 
of the dip of the strata and direction of the fissures, it was 
surmised that there might be a connection with a farmyard about 
three-quarters of a mile away, since the sewage from this farm 
disappeared down a fissure and was no more seen. ‘I'wo experi- 
ments were made ; two tons of salt being used in the first and five 
tons in the second. This was washed into the fissure with an 
enormous volume of water. On the following day the chlorine 
in the water in the fissure increased from four to six grains 
per gallon—its ordinary limits of variation—to 15 grains per 
gallon ; and in six days it reached a maximum of 24 grains. A 
few days later it fell to the normal amount. A full description of 
the experiment will be found in the report of the medical officer 
to the Local Government Board for that year, and also in the 
author's work on ‘‘The Examination of Water and Water Sup- 
plies,” pp. 22-23. 

Another example quite as conclusive, but in which a much 
smaller quantity of salt was used, may also be quoted. The 
bacillus coli was frequently found in a public supply derived from 
a spring in the mountain limestone. The chemical analysis of the 
water gave uniformly good results, and the chlorine was constant 
at 1-6 grain per gallon. This low chlorine figure, and its con- 
stancy, did not indicate direct pollution with sewage; and a 
careful survey of the neighbourhood lead to the suspicion that the 
polluting matter entered at a fissure in some marshy ground about 
half a mile away. The soil round this fissure swarmed with the 
bacillus coli and similar organisms, probably derived from a farm- 
yard a little distance above. A little fluorescein was placed in the 
water which could be seen in this fissure ; and it disappeared :o 
quickly that it was obvious that there was a rapid flow of water. 
lt was considered too risky to put a large quantity of colouring 
matter in. Consequently, at 10.30 o’clock on a Wednesday 
morning, half a ton of salt was shovelled in, and samples of water 
were collected at frequent intervals from the spring. The results 
were as follows :— 


Grains of Chlorine per Gallon in the Spring Water. 
Wednesday. Thursday. Friday. 
ea ae ae Ge: «eo Se 


9.0 am. .. 

¥.30 ,, do. ke) ee 1-6 _ 
WO ge ea ce Set ee ee 1-6 _ 
11.80 ,, ‘ 1-6 1-6 — 
12.:0pm. .. 1-6 - 1-6 
1.30 ,, 1-6 1-6 — 
2.30 ,, 1-6 ea ms 
3.30 ,, 1-0 2-1 1-6 
4.30 ,, 2-0 _ _ 
5.30 2-0 2-1 1-6 


3. ” oe ee. os 
Pumping ceased. 


In this case it was obvious that the water from this fissure only 
entered when the level of the water in the reservoir over the 
spring was depressed by pumping ; and on comparing the levels it 
was found that such must be the case, as when the reservoir was 
full the water level was practically the same as the level of the water 
in the fissure. 

A salt of lithium has frequently been used instead of salt. Ex- 
ceedingly minute quantities of this can be detected by means of 
the spectroscope. A crude lithium sulphate, which answers every 
purpose, can now be purchased at 4s. per lb. About one part of 
this salt in 1,000,000 of water may be detected—l grain in 14 
gallons—and inasmuch as lithium is not a normal constituent of 
potable waters, its detection after the use of the salt is positive 
proof of direct connection between the point where the lithium has 
been placed and the source of the water. Unfortunately, the 
detection of such minute traces in a considerable amount of deposit 
left by the evaporation of the water is very tedious and trouble- 
some ; and to use any quantity of the substance at 4s. per lb. is 
very expensive. For these reasons lithium salts are now rarely 
employed. . 

The author has recently used ammonium chloride—sal ammoniac 
—in several investigations, with marked success. Itis very cheap, 
free from colour, perfectly harmless, and the ammonia, even in 
great dilution, admits of easy detection and estimation. When 
7 lb., costing about 3s. 6d., is dissolved in a million gallons of water, 
the ammonia can readily be detected. The amount of ammonia 
present in all good subsoil waters is too trifling to interfere. But 
certain very deep wells yield waters and many polluted waters 
contain very varying quantities of ammonia; hence, in some of 
these cases the use of an ammonia salt might not lead to definite 
conclusions. It must also be remembered that the salt must be 
put directly into the subsoil water or fissure, as if spread on fertile 














ground a portion of it might be nitrified by the nitrifying organ- 


isms of the soil.’ Probably, however, in any case, the amount 
nitrified would only be an infinitesimal portion of the salt em- 
ployed. On the whole, it may be regarded as much more con- 
venient for use than either common salt or salts of lithium. In 
one of the experiments already referred to, where objectionable 
bacteria in a spring water were traced to the deposition of house 
refuse in a gravel pit, ammonium chloride was the salt used. The 
records of the experiments are as under :— 

December 12th.—Four pounds of ammonia chloride placed in a 
hole in the gra‘el pit and water poured in until the salt had dis- 
appeared. Samples of water collected and examined daily until 
January 15th. On December 26th the water contained a distinct 
trace of ammonia ; on no other day during December was ammonia 
discovered. 

On January 14th the ammonia again suddenly appeared in 
marked quantity ; but noxt day no trace could be discovered. 
The rainfall was as under :— 


Dec, 12 0-€2 inch Dec. 28 0-13 as snow 
3 .. 0-35 ,, 2u 0-00 
HM . 68... 20 0-22 snow and rain 
Mm «., Ro Jan. 1 0-35 enow melted 
i... €& 2 0-13 
17 tor23 0-00 ,, 8to5 0-00 
24 0-07 .. 6 0-01 
25 0-31 (24in. snow) | 7 to9 0-00 
24 (-16 as snow 10 .. 0-20 
27 0-15 *” llto1s .. 0-09 


The heavy rains from December 13th to the 16th apparently 
affected the spring water on the 23th ; and the rain and melting 
snow on January Ist and 2nd also carried the ammonia from the 
gravel pit to the spring, affecting it on the 14th. There is no 
doubt that water from the gravel pit reached the spring in from 
ten to fourteen days, after a heavy rainfall. Ammonium sulpha‘e 
would probably answer equally as well as the chloride, and as it is 
manufactured on a large scale for use as an artificial manure it is 
much cheaper. It may, however, contain large traces of arsenic, 
which renders it necessary to examine the sample before deciding 
to use it. 

Another substance of an entirely different character, which is of 
special importance in such investigations as the above, is a colour- 
ing matter called fiuorescein. Many of the aniline dyes possess 
enormous colourific power ; but most of them, when in very di'ute 
solution, are decolorised by filtration through soil, and others are 
tov expensive or are objectionable in other respects. Fluorescein 
appears to be unaffected by passage through chalk, sand, surface 
soil, &c., and when dissolved in water by aid of an equal weight of 
caustic soda it can be easily detected by its fluorescence when the 
dilution is 1 in 100 millions. Under very favourable conditions 
1 in 2C0 millions may be detected. In other words, 1 lb. of 
fluorescein will distinctly colour 10 willion gallons of water. As the 
demand for this substance has increased, the price has gone down, 
until it can now be purchased at 7s. 6d. per lb. in quantities of 
10 lb. and upwards. ‘The relative cost of these various substances 
used in sufficient quantity to affect one million gallons of water 
would be fluorescein, 9d.; common salt, 23.; ammonium chloride, 
3s. 6d.; and lithium sulphate, 40s. Fluorescein is, therefore, 
much the cheapest ; it is the easiest to apply, and far the easiest 
to detect. There is only one possible objection to it, and that is 
that, if used incautiously, it may so colour the whole of 
a water supply as to cause alarm on tke part of the con- 
sumers. For this reason it is in most cases preferable 
to use salt or ammonium chloride in the first instance; and if, 
when used in moderate quantities, these give no definite results, 
to employ fluorescein. This dye has been largely used for tinting 
underground streams to trace their course, and to a certain extent 
for determining the direction and rate of flow of subsoil water, and 
one case is recorded where it unexpectedly made its appearance in 
a public water supply, and caused considerable astonishment and 
some alarm. More recently it has been applied for the special 
purposes dealt with in this paper, and some recent experiments 
carried out on a somewhat large scale near Cambridge may be 
cited as examples. 

In 1905 a series of cases of typhoid fever occurred at the County 
Asylum near Cambridge, and the Local Government Board 
instructed Dr. Monckton Copeman to investigate it, and more 
especially to report with reference to the risk of pollution of under- 
ground water supplies by the sewage of the asylum. A detailed 
description of the geology of the district is given in Dr. Copeman’s 
report. The asylum sewage was disposed of by a crude system of 
broad irrigation on land, which consists of a thin layer of loamy 
soil covering the chalk. The well supplying the asylum is about 
60ft. deep, and some 1200ft. to the west of that portion of 
the irrigation area selected for experiment, and about 2500ft. 
east from a well, 7O0ft. deep, which furnishes the chief 
supply to the city of Cambridge. A hole was dug to the 
chalk on the irrigation area and 0-5 kilos. of fiuorescein dissolved 
by aid of caustic soda was washed into the chalk and samples of 
rater from pits and wells around afterwards collected for exami- 
nation. The results not being conclusive a further experiment 
was made, using 5 lb. of fluorescein. The experiment was started 
at 11 a.m. on October 18th, and at 3 p.m. the colour appeared ina 
pit 200ft. N.N.E.; at 9 a.m. on the 20th it was found in a pit 
700ft. E.N.E.; at 430 p.m. on the 2lst it was seen in a pit 
between the sewage plot and the pit in which it was observed on 
the previous day; cn October 22nd it was found in the water of 
the asyium well ; and on October 27th it was found in the water of 
the Fulbourne well. It had therefore taken 103 hours to travel 
about 1200ft. westward, and about nine days to travel 2500ft. to 
the eastward. The wide diffusion is an interesting point, as the 
wells both to the east and west were affected. At no time pre- 
viously had these waters come under suspicion, and neither 
bacteriological nor chemical analyses apparently had ever indicated 
contamination. Dr. Copeman therefore adds: ‘‘ It does not, of 
course, necessarily follow, because the fluorescein should have 
proved capable of detection at various points, inclusive of the 
asylum well, at so great a distance in different directions from the 
point at which it was introduced, that bacteria, harmful or 
otherwise, would be equally capable of transmission for so con- 
siderable a distance, but, nevertheless, the results of these experi- 
ments are decidedly instructive and important.” 

The Asylum Committee were advised to make some arrangement 
for dealing with their sewage which should remove all risk of the 
effluent contaminating either of these sources of water, and the 
author was requested to report upon the best method of securing 
this desirable result. A study of the geology of the district had 
led him to infer that, beyond a certain line, the underground 
water would be travelling in a direction away from these wells ; 
and to prove this a hole was bored on the site, and 2]b. of 
fluorescein, dissolved and suitably diluted, was poured into the 
bore. It quickly disappeared ; but although all the pits, wells, 
springs, &c., around were watched, no trace of the colouring 
matter was ever again seen. A further experiment on a larger 
scale was therefore decided upon, and carried out in the following 
manner :— Two bore-holes, 30ft. deep, were made at opposite sides 
of the field selected. They were 110 yards apart, and both yielded 
water freely. A trench was cut from a point six yards north of 
the south bore to a point six yards south of the north bore. This 
trench was 96 yards long, lft. wide, and 6in. deep. Water was 
pumped from the south bore at the rate of 25,000 gallons per day ; 
but it filtered through the trench so rapidly that a pump had to 
be placed in the north bore. When the second pump was started 
the whole of the trench could be flooded, and also a shorter trench 
cut at right angles and communicating with it. Pumping was 
kept up for three days to thoroughly saturate the ground before 
the fluorescein experiment was commenced on March 8th. A tub 
was mounted at each end of the long trench; and in each was 
placed 1 Ib. of the dye. While pumping was continued the 
solution was allowed to dribble into the water as it entered the 
trench, ‘The time taken in running in the solution was, on an 
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average, four hours. Four pounds were put in on the 8th, 4 lb. 
on the 9th, 2 Ib, on the 10th, and on the 12th 1 1b. was run directly 
into the north bore-hole. 

The amount of dye used would have distinctly coloured about 
150 million gallons of water. Watch was kept at seventeen 
different points. At no time did any colour appear in the south 
bore-hole ; but in the north bore-hole the water was tinted seven 
hours after the commencement of the experiment. No trace of 
colour appeared elsewhere until nine days later, when the water 
in a chalk pit 300 yards N.N.W.; on March 3lst, the colour was 
observed in a well water 1200 yards further N.N.W.; and on 
April 7th it was detected in the marsh water near the river Cam, 
about 3000 yards away, still in the same direction. At no other 
points has any trace of colour been detected. This second experi- 
ment, therefore, not only confirmed the first in so far as it showed 
that water from this locality did not travel towards either of the 
wells, but it also proved that the coloured water travelled in a 
definite direction, which, fortunately, is quite away from the 
sources of supply. The depth of colour observed has never been 
greater than that produced by 1 part of the dye in 130 million 
p%rts of water, save at the north bore-hole, where it was much 
more deeply tinted. 

These examples must suffice, though many more could be 
quoted. When the results of experiments of this character are 
known there still remains the more difficult task of interpreting 
them correctly. To do this may be as difficult, or even more diffi- 
cult, than the interpretation of chemical and bacteriological 
analyses. Where the colour or other substance used for the test 
appears quickly and in quantity in the water under suspicion, 
grave dauger may be apprehended ; but where it takes many days 
to appear, and is then only found in infinitesimal traces, there is 
possibly no danger. The necessity for frequent bacteriological 
observations is, however, emphasised, and probably the results of 
the two sets of operations would enable a perfectly correct inter- 
pretation to be made. 

To do away with any doubt as to whether bacteria can be con- 
veyed from any given point to a deep source of water, it has been 
suggested that certain easily recognised bacteria should be intro- 
duced into the soil at the point where pollution is suspected to 
arise, and to examine the water repeatedly for the special bacteria. 
Experiments of this kind have been recorded, and it has been 
shown that bacteria can be washed by very heavy rain : through a 
few feet of soil into collecting trenches beneath, but they have 
never been traced any considerable distance. The author’s experi- 
ence with this test, using the bacillus yer has not led him 
to regard it with any favour, nor would it justify him in recom- 
mending it, though one can conceive cases in which such a test 
would afford information of some value. Some time ago, the 
author commenced a series of experiments in a brick channel 
about 36ft. long, lft. wide, and 3ft. deep. A little shingle was 
placed along the bottom, and the trench was filled up with fine 
sharp sand, such as is used by builders, At intervals of a yard 
glass tubes 2in. in diameter were inserted 2ft. into the sand, and 
water was run in until the water level was about lft. from the 
surface. Water was then allowed to flow away slowly from the 
bottom of the trench at the opposite end to that at which the 
water was being introduced, and a condition of equilibrium main- 
tained. An emulsion of the /aci//us prodigiosus was then placed in 
the tube nearest the water inlet, and samples of water were 
collected from the other tubes and also from the outlet. In every 
experiment the bacillus was detected in the outlet water in a few 
hours, but it was never discovered in the water in the tubes. 
Apparently the microbes were first carried downwards into the 
shingly layer and then carried forward to the outlet. The results 
merely showed that polluting matter on a collecting area may pass 
downwards, get into a stratum of greater porosity, and then travel 
a considerable distance. 

Afterwards the same organism was used in connection with the 
gravel pit referred to in the ammonium-chloride experiment, but 
the bacillus never showed itself in the spring water. As there is 
undoubtedly a connection between this gravel pit and the spring, 
as was proved by the ammonium-chloride test, possibly one might 
conclude that it was not of such a character as to permit of objec- 
tionable bacteria getting into the spring water. 

The difficulty and trouble in carrying out such a test are very 
great, and the instances in which it is desirable are very few. 
Possibly in every case a comparatively simple experiment with 
Huorescein, together with a series of ordinary bacteriological 
examinations, would give more valuable and reliable information. 

The utility of the tests with salt, fluorescein, &c., cannot be 
gainsaid, and as the author has nowhere found any detailed 
references to the use of these substances, it appeared to him that 
a paper on the subject would not be without interest ; and he 
hopes that the discussion will be of greater interest and value than 
the paper. 








Contracts.—Ed. Bennis and Co., Limited, received orders during 
May for thirty-seven mechanical stokers in twelve separate orders, 
seven of these being repeat orders.—The Niger Company, Limited, 
have ordered from Lobnitz and Co., Limited, Renfrew, a stern- 
wheel steamer fitted with two paddle-wheels, compound surtace- 
condensing engines, and locomotive type boiler.—Messrs. Bruce 
Peebles and Co., Limited, have received an order for six generators, 
being the electrical power plant for the new Krugersdorp municipal 
lighting scheme.—Messrs. Balcke and Co., of 27, Clement’s-lane, 
E.C., have received orders for cooling towers from the Metropolitan 
Railway, the Sunderland Corporation, Wm. Beardmore and Co., 
Stewarts and Lloyds, the Ocean Coal Company, D. Colville and 
Sons, Limited, and the Central London Railway.—The Derby 
Council have accepted, on the recommendation of the Sanitary 
Committee, the tender of Messrs. Meldrum Brothers, Limited, 
Timperley, Manchester, for the application of the Meldrum patent 
system of steam jet forced draught to the existing destructor cells 
at their depét._-The firm of Merryweather and Sons have again 
been entrusted with the fire protection arrangements at the Royal 
Show at London, and will have a fire station on the ground, with 
a detachment of their private fire brigade; motor and hand 
appliances will be at this station, available for use in emergency, 
whilst, in addition there will bea complete system of fire mains and 
hydrants throughout the showyard to lend further security.—The 
Atlas Engineering Company, Manchester, has received orders for 
its new design of patented composite metal road wheel with hollow 
spokes from the Vanguard Motor Omnibus Company, Limited, the 
Wolseley Tool and Motor Company, Limited, the Daimler Motor 
Company, Limited, the Great Western Railway Company, the 
Great Central Railway Company, and several motor wagon 
builders.—_The Hydraulic Engineering Company, Limited, Chester, 
has obtained the contracts for the hydraulic pumping engines, 
accumulators, tools, and coal discharging plant required by the 
Manchester Corporation for their new Water-street pumping 
station. The same company has also received instructions to 
supply immediately another set of engines of the same standard 
triple-inverted type, to be temporarily fixed at Whitworth-street 
pumping station, and afterwards to be transferred to Water-street. 
This set of engines is to be at work in four months.—Messrs. 
Cowans, Sheldon and Co., Limited, of Carlisle, have just received 
an order for a 150-ton floating crane and pontoon for the Kawasaki 
Dockyard, Japan. This crane will be capable of lifting its full 
load at a radius of 86ft. and depositing loads at a minimum radius 
of 26ft., the height of pulley above water line being 90ft. at the 
maximum radius, which makes it possible for loads to be loaded 
into or lifted out of the largest ships.—Bradley and Craven, 
Limited, of Wakefield, have received a further order for a pair of 
their 36in. by 6ft. stroke Corl'ss winding engines, fitted with their 
improved trip gear, having a steel winding drum 16ft. diameter by 
7ft. wide on the rope path, for the collieries of the Right Hon. Earl 
Fitzwilliam, at Elsecar, near Barnsley. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Pig Iron. 


A STRONG undertone characterises the pig iron market, 
although new business is not coming to hand very freely. The 
quarter is drawing to a close in a steady manner, and as producers 
are most of them well booked, they are not anxious with regard to 
the future of the market. Quotations are as follows :—Stafford- 
shire cinder forge, 57s. 6d. to 583s. 6d.; part-mine, 61s. to 63s.; 
best all-mines, 87s. 6d. to 92s. 6d.; cold blast, 115s.; Northampton- 
ag 60s. to 6ls.; Derbyshire, 61s. to 63s.; North S.affordshire, 

23. to 64s, 


Manufactured Iron. 


Galvanised iron manufacturers do not experience much 
difficulty in obtaining the recent advance of 2s. 6d., which makes 
galvanised corrugated sheets £13 17s. 6d. f.o.b. Liverpool. The 
foreign d d for galvanised iron keeps good, the shipment of 
galvanised sheets for May having amounted to 41,295 tons, or an 
improvement on last year of 6667 tons. The value for the month 
was £617,421, or an increase of £156,982... As regards the trade 
for the first five months of this year, the-shipments amounted to 
209,120 tons, or an increase of 24,494 tons, the value having 
aggregated the considerable sum of £3,058,270, or an augmenta- 
tion upon last year of £665,740. The five months’ figures show 
considerable increases with India, Japan, and Australia, whilst a 
slight improvement has also taken place with British South Afcica. 





Steel Active. 

Both of structural and semi-finished descriptions of steel 
the output is large, and seems likely to remain so for some time 
to come. Consumers have been laying in stocks in expectation of 
further advances, but these supplies are gradually becoming 
depleted. Bessemer billets are quoted £6 5s. to £6 7s. 6d., and 
Siemens ditto £6 7s. 6d. to £610s. A good demand is experienced 
for mild bars at £8 to £8 5s., boiler plates £9 2s. 6d. to £9 5s., 
and joists £7 5s. to £7 7s. 6d. 


The Birmingham Association of Mechanical Engineers. 

The members of this Association, on the 8th inst., held 
their annual excursion, paying a visit to Tewkesbury. The party 
numbered about 120. ‘they proceeded to Worcester, and then 
took the steamer to Tewkesbury. The return to Worcester was 
also made by steamer. ‘The outing was much enjoyed. 


The Trade of Wolverhampton. 

The progress of the trade of Wolverhampton is shown 
satisfactorily by the recently issued annual report of the Wolver- 
hampton Chamber of Commerce. The total weight of minerals 
and goods carried into and from Wolverhampton during 1906 was: 
Coal and coke, 70,536 tons ; other minerals, 240,639 tons ; ordinary 
goods, 374,505 tons ; the total being 685,680 tons. The figures in 
1905 were 69,071 tons, 221,625 tons, 379,041 tons, and 669,737 tons. 
Dealing with the trades of the districts, the Council state that the 
galvanised iron manufacturers can look back upon a satisfactory 
year’s work. With the rising tide in the price of iron, and a 
healthy demand, they found no difficulty in obtaining higher 
prices than have been known for « decade past, and the Galvanised 
tron Trade Association followed rather than prompted the 
advances, which were strongly upheld by the increased cost of steel. 
The demand for all kinds of cultivating tools, hoes, spades, shovels, 
&c., has been larger than usual throughout the last twelve 
months, and continues very active. 


Other Wolverhampton Industries. 


The use of the motor car, both for business and for 
pleasure purposes, continues to rapidly increase, and the various 
firms engaged in the motor car trade in Wolverhampton report 
that business is brisk, whilst foreign inquiries and subsequent 
orders, particularly from the Colonies, are inc: i All sections 
of the cycle trade are at present very busy, but the business done 
continues to centre in the hands of a few houses. The application 
of electricity for power, traction, and lighting continues to make 
considerable headway, many important installations having been 
put into successful operation during the year. The local hardware 
factories have been well supplied with orders, but complain of un- 
attractive prices. The wrought iron tube trade has been well 
employed during the past year, principally for foreign markets ; 
the home trade, especially during the latter part of the year, 
having been restricted. 


Mining Exploration. 

A general meeting of the South Stafford Mining School 
Old Boys’ Society has been held at Dudley. Mr. A. W. Graze- 
brook, president, occupied the chair. Mr. J. T. Stobbs, A.Sc., 
Stoke, mining lecturer in North Stafford, delivered an address 
dealing with paleontological methods and results in coal measure 
geology. It happened, he said, that in the Midlands the measures 
which contained the thick and valuable seams of coal were over- 
laid in places by great seams of unproductive coal measures. 
From a }ithological point of view black shales were quite undis- 
tinguishable from coal measures. Practical men had spent large 
sums of money in trying to get coal out of them. It appeared to 
him that many of the mistakes that had been made might have 
been avoided if the fossils met with had been studied and corre- 
lated with those in the coal measures of other districts. It was, 
he maintained, from the paleontological methods of investigation 
that they had the most to hope in the future. It was a strange 
fact that every system of stratitied rock in Great Britain had been 
zoned with the exception of the carboniferous system, yet that 
system, from a commercial point of view, was worth all the others 
put together. 


The Midland Outlook for Mining Engineers. 

Addressing the members on the same occasion Mr. Cockin 
stated that they had been told by Professor Lapworth that in the 
Midlands coal existed under known areas amounting to 9000 
million tons. When they came to consider the great mining areas 
which were not yet discovered, these opened out a great field for 
the exercise of scientific knowledge for future mining engineers, in 
order that those rich measures might be discovered. ‘I'here had 
been a great deal of scientific work in the past, but it had not been 
systematically done. He thought it was impossible to over- 
estimate the importance of paleontology in relation to coal 
measure geology. The chairman thought that in explorations 
over boundary faults the lithological methods of investigation 
were to be preferred, and he observed that at Baggeridge they 
had to be guided by lithological methods, 


Electric Supply. 

The Electric Supply Committee of the Birmingham 
Corporation during the year ended March 31st have sold for light- 
ing and power purposes 7,009,602 units of electricity, valued at 
£79,406, and for tramway supply 3,878,082 units, of the value of 
£23,935, or a total of 10,887,684 units, valued at £103,341. This 
compares with 5,383,904 units and £75,094 last year, when there 
was no tramway supply. The revenue account shows a credit 
balance of £54,411, against £41,457 last year. After payment of 
interest and sinking fund charges, amounting to £46,698, the net 
surplus is £7713, against £6097 a yoar ago, and this has been 
carried to the reserve fund, raising it to £66,492. The net increase 
in lamp and motor connections during the year has been equal to 
63,019 sixteen candle-power lamps, as against 30,808 in the year 
previous. This includes an increase of 2570 horse-power in motors 





connected, against an increase of 1508 horse-power in the previous 
year. The total number of sixteen candle-power lamps, or their 
equivalents, now connected, amounts to 211,843, in which figures 
there are included motors totalling 6006 horse-power. The length 
of mains‘laid during the year has been 187,440 yards, being 
111,760 yards for tramway supply, 44,000 yards for high-ten<ion 
supply, and 31,680 yards for ordinary lighting and power supply, 
The total length of mains laid in the previous year was 15 7(3 
yards. ‘he six old storage batteries at Parkes-street sub-station 
are to be replaced at a cost of £1775 by one battery of modern 
construction, with switchgear. 


The Corporation Tramways. 

Congratulations may well be offered to the Tramwa ys 
Committee of the Birmingham Corporation, who, for the year 
ended 31st March last, show a gross profit of £52,343. From this 
has to be deducted over £20,000 as interest and sinking fund on 
capital ; £2700 bank interest ; £14,660 reserve fund ; and certain 
minor items, leaving a net surplus of £12,000 to be carried to relief 
of the rates. The net surplus is nearly equal to a penny in the 
pound on the borough rate. This is the first time that the train- 
ways of the city have come into the municipal accounts as con. 
tributing an income. Previously they have yielded dividends to 
shareholders, but nothing to the municipal account. The £12 000 
includes a full year’s operations on the Aston route, but only three 
months of the other lines worked by the Corporation. ‘I'wo 
further highly remunerative lines—namely, the Bristol-road and 
the Hockley routes—will also be brought into the system when the 
leases expire at the end of the year 1911, unless, indeed, some 
arrangement is made for their acquisition earlier. It may be added 
that, minus the Harborne Tramways portion of the measure, the 
Birmingham Corporation Bill, 1907, has passed through both 
Houses and awaits the Royal Assent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, June 13th, 
Pig Iron. 

It is difficult indeed to find anything new in the present 
position, Merchants on the Iron Change walked about orderless. 
Buyers are in no way inclined to operate, except for very pressing 
requirements, Warrants and their fluctuations day by day are 
giving gore anxiety to merchants, and this is to some extent 
retiected in the lower prices asked for Cleveland iron. Hematite 
was a shade lower, but there was no change to record in Scotch or 
English makes, which remain more or less nominal in character, 


Finished Iron. 
There is great steadiness, and bar makers are making the 
full recent advance. 


Steel. 
Inquiry is strong in all departments, 


Copper. 
Weaker all round, with sheets £2 per ton reduction. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 67s. to 67s. td.: 
Derbyshire, 68s. to 68s. 6d.; Staffordshire, 67s. 6d.; Middles- 
brough, open brands, 70s.4d. Scotch: Gartsherrie, 79s. to 79s. 6d.; 
Glengarnock, 77s. 6d. to 78s, 9d.; Dalmellington, 75s. 6d. to 
75s. Yd. ; Eglinton, 76s. to 76s. 3d., delivered Manchester. West 
Coast hematite, 81s.; East Coast ditto, 81s. 6d., both f.o.t. Scotch, 
delivered Heysham : Gartsherrie, 76s. 9d. to 77s. 3d.; Glengarnock, 
75s. 3d. to 76s. 6d.; Eglinton, 73s. 9d. to 74s.; Dalmellington, 
73s. 3d. to 73s. 6d. Delivered Preston: Gartsherrie, 78s. tuo 
78s, 6d.; Glengarnock, 76s. 6d. to 77s. 9d.; Eglinton, 75s. to 
75s. 3d.; Dalmellington, 74s, 6d. to74s. 9d. Finished iron: Bars, £8 ; 
hoops, £8 7s. 6d.; sheets, £8 153. to £9, Steel: Bars, £8; hoops, 
£8 15s. to £8 17s. 6d.; boiler plates, official, £9 2s. 6d.; plates 
for tank, girder, and bridge work, £7 15s. to £7 17s. 6d. ; English 
billets, £6 10s, to £6 15s.; foreign ditto, £6 2s. td. to £6 5s.; sheets, 
£8 17s. 6d. Copper : Sheets, in quantity, £116 per ton ; small 
lots, 14d. per lb. ; tough ingot, £110; best selected, £110 10s. 
per ton; seamless copper tubes, 13fd. to 144. ; seamless brass 
tubes, 107d.; condenser, 11#d.; brass wire, 10}d.; rolled brass, 9d. 
to 10d.; brass turning rods, ¥fd. to 9gd.; yellow metal, 9}d. per Ib 
Sheet jead, £23 5s, to £23 10s. per ton. Tin ingots, English, 
£191 10s. per ton. 


Manchester Association of Engineers. 
Members, accompanied by their lady friends, visited 
Cargo Fleet Ironworks on Thursday, the 6th inst. The journey 
was made by the Great Central route, the party travelling by 
special train. 


The Lancashire Coal Trade. 
The attendance on the Coal Exchange on Tuesday wa 
about an average one. Full time continues to be worked at the 
pits, and on shipping account. 


BARROW-IN-FURNESS, June 13th. 
Hematites. 

This has been a week of fluctuations in the hematite iron 
market, caused to some extent by the uncertainty of the American 
position in relation to the trade she is likely to do with British 
hematites in the near future. Makers are, generally speaking, well 
sold forward, and some heavy deliveries have to be made to 
America during this year, while the prospect has been, and still 
is, that there will be a large trade in the early part of next year. 
Securities of various sorts in America are not in what is regarded 
a sound position, and this caused some unrest as to the placing of 
further orders in this country. The view taken generally is, how- 
ever, very favourable, and it is believed there will be a complete 
recovery of the market before many days. Warrant iron went 
down in price from 80s. 6d. to 76s. 6d. net cash sellers, 
and although it recovered to the extent of Is. per ton it 
is again back at the last-named figure. Makers continue 
to quote 82s, per ton net f.o.b. for mixed numbers. They are for 
the most part busy on orders well booked forward, and the output 
is, therefore, as fully maintained as possible. Warrant stocks have 
again gone down during the week to the extent of 2780 tons, and 
the stocks still in hand now total at 28,013 tons, which is a very 
low point indeed. Makers’ stocks are so small that they need not 
be considered. Good sales are reported in special classes of 
hematite iron, in ferro-manganese, spiegeleisen, and charcoal iron, 
while a very brisk demaad is maintained for scrap iron and steel. 
Iron ore is in very full demand, ard prives are steady at 18s, per 
ton net at mines for good average sorts. 


Steel. 

A better tone characterises the steel trade from an 
industrial point of view, as greater activity prevails in almost all 
departments, but the business being done in rails is not large and the 
prospects are that orders will not be plentiful until prices are 
easier, which, of course, is impossible with pig iron at its present 
figure. A better business is being done in shipbuilding material, not 
only on local account, but with shipbuilders in various parts of 
the country. Merchant steel is in moderate demand, and chilled 
iron castings remain in good demand. Heavy sections of rails are 
quoted at £7 per ton net f.0.b, 
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Shipbuilding and Engineering. 

Vickers, Sons and Maxim launched from their yard at 
Barrow this week the Indian Government service steamer Investi- 
gator, which is a yacht-like craft intended for the surveying of the 
Indian coast, She was designed by the late Sir E. J. Reed, and 
completed under the supervision of Professor Biles, his successor 
as Naval Architect to the Indian Government. Marine engineers 
are much busier. 


Shipping and Coal. 

The exports of iron and steel last week at West Coast 
ports show a decline of 3650 tons. 5229 tons of iron and 4858 tons 
of steel were rey The aggregate shipments this year so far 
have reached 419,920 tons, being an increase of 81,587 tons on the 
corresponding perio of last year. Coal and coke are very firm at 
good prices, 








THE SHEFFIELD DISTRiCT. 
(From our own Correspondent.) 
Steam Coal Strong. 

A VERY firm tone pervades the market in steam coal, with 
every prospect of its being sustained during the season. The 
figures which follow dealing with the deliveries to Hull show an 
exceptionally large business with the great Yorkshire port, and a 
very good trade ts also doing with Grimsby aod Goole. Tenders 
for the railway coal contracts for the ensuing balf year are about 
to be sent in, and it is understcod the quotations will not be less 
than 12s. per ton net. A considerabie tonnage is still being 
delivered under the old contract rates of 8s. 6d. to 9s, 6d. per ton. 
Supplies now being obtained in the open market fetch from 12s. to 
12s, 6d. per ton. 


Coal Trade with Hull. 

The month of May establishes a fresh record in the weight 
of coal taken from South Yorkshire and adjoining coalfields to 
Hull. For the first time in any month Hull has received over 
half-a-million tons, the total for May being 591,008 tons, of which 
sixteen collieries contributed over 10, tons each. Of these, 
twelve work the Barnsley thick seam coal, the other four being in 
West Yorkshire. The weight forwarded during May shows an 
increase of 132,240 tons on the corresponding month of last year. 
For the five completed months of the year the weight taken to 
Hull bas been 2,305,328 tons, against 1,864,896 tons for the corre- 
sponding five months of last year. Exports, however, show a 
decrease, the figures being 249,772 tons last month, compared with 
275,791 tons for May of last year. The falling off is accounted for 
by the diminished trade done with Sweden and France. Sweden 
took 30,514 tons last month, as compared with 44,028 tons for May 
of last year, and France 21,065 tons against 40,961 tons. Holland, 
on the other hand, showed a remarkable advance to 59,744 tons 
from 21,832 tons, and Germany also increased to 33,873 tons from 
22,250 tons. For the five months the exports reached a total of 
1,040,977 tons, compared with 862,10] tons for the corresponding 
five months of last year. The coastwise exports totalled 135,172 
tons, an increase of 73,386 tons, the larger business being attribut- 
able to the London market, which received 118,556 tons last 
month, compared with 49,600 tons for the corresponding month of 
1906. During the five months London has received 421,935 tons 
out of a total coastwise traffic of 517,101 tons. 


House and Gas Coal. 

The change to warmer conditions since last report bas 
not attected domestic fuel to any appreciable extent. Stocks are 
low, and the decision come to 1n South and West Yorkshire to 
make no change in quotations during June will be easily main- 
tained. The call is generally so active at home, with a good 
demand for certain classes of house fuel for gas purposes on the 
Continent, that there is some talk, should trade continue as brisk 
as it is now, of an effort being made towards even higher rates 
early next month. Prices are from 11s. to 11s. 3d. per ton for best 
qualities of Barnsley house, secondary grades fetching from 9s. 6d. 
to 10s. per ton. Tenders for contracts for gas companies and cor- 
poration gas departments are now being submitted. The rates 
quoted are generally from 2s, 6d. to 3s. per ton over those for 
contracts now running. 


Coking Slack, Smudge, and Coke. 

A strong demand is reported for small fuel of all descrip- 
tions, and the tendency of the market is upward. Coking fuel in 
the best brands readily fetches up to 7s. per ton at the pits; 
manufacturing fuel for steam generating purposes isin active request 
from 5s. 6d. to 6s. per ton at the pits. Best smelting coke from 
17s. to 17s. 6d. per ton ; unwashed, 14s. 6d. to 15s. 6d. per ton at 
the ovens. For steel melting coke the animation in the crucible 
steel trade maintains prices at 27s, to 28s. per ton. 


The Iron Market. 

_ No change in quotations is to be reported this week. 
Foreign demand, more especially for the United States and 
Germany, is reported to be fully maintained, causing iron values 
to be firm. West Coast hematites, delivered in Sheffield and 
Rotherham, 92s. to 93s. per ton ; East Coast, 88s. to 90s. per ton. 
East Coast subject to 24 per cent. These tigures represent the 
advance recorded in both instances last week. Lincolnshire, No. 3 
foundry, 64s. 6d. per ton; No. 4 foundry, 62s, 6d. per ton; No. 4 
forge, 61s. 6d. per ton; No. 5 forge, mottled, white, and basic, 
65s. 6d. per ton. Derbyshire, No. 3 foundry, 63s. per ton ; No. 4 
forge, 60s. per ton. Bars maintain the advance noted last week, 
~~ the price £8 5s. to £8 10s. per ton ; sheets, £9 10s. to £10 
per ton. 


Export Trade in Cutlery. 

It is satisfactory to note an upward movement in the 
export demand for cutlery. The official returns for last month 
justify the reports which have been given of increasing business 
With distant markets generally, more especially with our own 
Colonies. The value of exports during May reached a total of 
£71,693, compared with £59,483 for May of last year. Australia 
increased her trade to £12,251 from £9116; Canada, to £13,805 
from £10,606 ; New Zealand, to £2925 trom £2211. British South 
Africa, however, is still a disappointing market, and there is a 
slight decline in British East Indies, A falling off in the Argentine 
Republic is balanced by an increase in Brazil, and Chili has more 
than doubled its business. Increases are also shown by Germany, 
France, and the United States. Less business has been done with 
Norway, Netherlands, Belgium, Spain, and Canaries, while Russia 
and Sweden are entirely nil for May. Our principal distant market 
for cutlery is now Australia, which took a value of £50,977 for the 
five months ; Canada coming next with £42,979, and the United 
States third with £36,628 for the same period. 


Railway Material, &c. 


_ There is an acceptable improvement in the call for railway 
material on home account, several good orders having recently been 
forthcoming from British railways. Railway material manufac- 
turers have been busy for foreign and colonial markets for some 
time, but there has been less coming forward from home com- 
panies until the past few weeks. ‘The shipbuilding yards are yield- 
ing comparatively little work in marine material at present, 


William Cooke and Co., Limited. 
: The directors of William Cooke and Co,, Limited, ‘Tinsley 
Steel, Iron, and Wire Rope Works, Sheffield, in their report of 
the year’s working ending 31st March, 1907, state that,.‘‘as man- 
tioned in last year’s report, trade continued to improve through- 





out the company’s financial year, and the works bave been fully | 
employed.” The directors add:—‘‘ The new offices have been 
completed, and are in ozcupation, and the old offices are being 
taken down to make way for proposed extensions to the ropery.” 


Sheffield Corporation Water Department. 


The accounts of the Water Department show an increase 
of gross profit of £14,145 4s. 1d., but, as pointed out in the report, 
there has to be deducted £7091 16s. 1d., an exceptional payment 
made for compensation water, and included by instruction of the City 
Council in the revenue account of the year 1905-6. The increase 
from trade supplies by meter was £4558 14s, 7d., due to the 
exceptionally busy times which the Sheffield industries have 
enjoyed. The increase from water for domestic pur was 
£ 7s. 9d., accounted for by an increase of 2186 houses 
supplied, while there was an increase of 4375 in the number 
of water-closets supplied, The total capital expenditure on the 
undertaking now amounts to £3,376,914. 


The Prevention of Motor Dust. 

The Sheffield Corporation are at present making experi- 
ments with a view t» fortifying the dry macadam roads against 
motor and other dust-raising traffic. The council have given 
authority for the expenditure of £200 or £300 in dealing with 
certain lengths of road. The highway department was represented 
at recent trials of different tar-spreading machines, which took 
place on the outskirts of London. One of the machines, known 
as ‘ Tarspra,” is now being operated in Sheffield. 


Sheffield University: Encouragement for Engineering 
Students. 

A special meeting of the Court of Governors of the Uni- 
versity of Sheffield was held on the 7th inst., mainly for the pur- 
pose of considering a number of new ordinances and amendments 
of ordinances. Professor Ripper, who seconded the alteration 
proposed by the Vice-Chancellor, Sir Charles Eliot, relating to 
associateship in engineering, explained that at present the associate- 
ship in engineering was awarded to day students who completed a 
three years’ course of study. It was given to evening students 
who completed a four years’ course. Tie present regulations, 
however, did not provide for the case of the student who attended 
during the day for one or two years, and then from various 
reasons was compelled to leave and go to business, there- 
by, so far as the chance of the associateship was concerned, 
losing the advantage of the day attendances. If he came 
on as an evening student, according to the existing regula- | 
tions, he would be required to go through the full four years’ 
course of training. By now altering the ordinary attendances for 
the associateship to be partly in the day and partly in the evening 
classes, the student would be able to have the time he had given as 
a day student counted towards his associateship. The effect of | 
this, it was thought, would be to induce a number of students to 
continue their studies in the lighter branches of engineering in the 
evenings. The amendment was approved. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. 

THE very unsettled condition of the market for Cleveland 
warrants disorganises the regular pig iron business, and very little 
buying has been done this week. Inside the trade there is nothing 
to cause the erratic fluctuations of warrants, and if the condition 
of legitimate trade were allowed to regulate the prices they would 
be moving up. What have been detrimentally affecting the 
market this week have been reports of reductions in American 
iron, which never were made; news from Germany that there was 
reason to believe that the ‘“‘ boom” in the metallurgical industries 
of that country was nearly over—a case of ‘the wish being father 
to the thought ”—and announcements of two big failures in 
America, albeit outside the iron and steel trades, weakened the 
market on Wednesday. The result of this was that prices of 
Cleveland warrants went down ls. 34d. between Monday and 
Wednesday—to 57s. 104d. cash buyers, that being a decrease of 4s. 
this month already, and the worst figure that has been reported 
since April 25th. But the warrant market bas become extremely 
sensitive, and it carries the prices of makers’ iron down with it, 
when they should be advancing if actual trade had anything to do 
with the tixing of values. Though the trade is the briskest on 
record, speculators have the greatest influence in regulating the 
prices, but that would not be the case if the stock in the public 
warrant stores were not so large. Warrants move, and makers’ 
iron has to follow. No. 3 Cleveland pig iron, which was at 60s. 6d. 
per ton last week, has dropped to 58s, 6d. this week. Makers will 
not accept this latter yet, but second hands will, so that consumers 
will ay no more. No, 1 is at 63s, 6d., No. 4 foundry at 58s, 3d., 
and No. 4 forge at 58s. 


Hematite Iron. 

Bet the mov in the East Coast hematite pig 
iron market and those in that of ordinary Cleveland the coutrast 
is very pronounced. Hematite prives are extremely steady, while 
those of ordinary Cleveland iron wobble about in a-most disorgan- 
ised fashion. The conditions are different in so far that there is 
no stock of East Coast hematite iron in the public warrant stores, 
and speculators cannot operate in this class of iron, while there is 
still a stock of 300,000 tons of Cleveland iron, and speculators are 
using this warrant iron as their counters. Cleveland iron is about 
the only pig iron that speculators can use in that way. Scotch 
iron is out of count now, for only 2800 tons of it are held. Thus 
the speculators’ choice is limited. There is about 30,000 tons of 
West Coast hematite warrants in public stores, but that does not 
afford much room for gambling. ‘The price of East Coast hematite 
pig iron is firm, and not less than 82s. per ton will be accepted for 
mixed numbers. This is really considerably dearer than No. 3 
Cleveland pig iron, relatively Y paenecs and if mixed numbers were 
no dearer than No. 3, the price would at present be 69s., instead 
of 82s. Higher prices still are predicted for hematite, for the 
supply is short of the requirements, though production was never 
so large as it is now. Rubio ore is firm at 22s. 6d. per ton, c.i.f. 
Middlesbrough ; the rate of freight for ore from Bilbao to the Tees 
is 5s, 3d. per ton. 





Stock of Cleveland Pig Iron. 

The decrease goes on rapidly of the stock of Cleveland pig 
iron in Connal’s public stores ; each day, without exception, shows 
some reduction, and it is believed that this most desirable feature 
will have to be reported over the next three months at least, and 
possibly over the rest of the year, when speculators may tind the 
stock down to such a figure that it will not pay to gamble further 
in Cleveland warrants, and legitimate trade will again be the main 
factor in regulating the prices of Cleveland iron. ‘The makers can- 
not supply all the iron that is wanted, and if it were not for the 
stock in Connal’s there would be a pig iron famine, because there 
is no surplus in any other part of the world. ‘The stock held by 
Connal’s on 12th inst. was 307,077 tons, a decrease this month of 
15,149 tons. The stock consisted of 296,030 tons of No. 3 Cleve- 
land pig iron, 10,897 tons of No. 4 foundry, and 150 tons of other 
pig iron not deliverable as standard. In about fifteen months the 
stock has been reduced from 750,000 tons to about 300,000 tons, 
the decrease being extremely large during the last three months, 


Shipments of Pig Iron. 
The exports: of pig iron from the Cleveland distriet 


continue very good indeed, and are likely to be uncommonly 
heavy for several months to come, especially to the United 





States and Germany. This month up to the 12th they had 
reached 70,031 tons, as corapared with 56,472 tons last month, 
46,125 tons in June, 1906, aud 29,952 tons in June, 1905, all to 
12th. In addition to the heavy exports of pig iron, it should be 
mentioned that there are large deliveries of plates and other ship- 
building materials to Germany and Japan. 


Manufactured. Iron and Steel. 

Operations at the finished iron and steel works are very 
actively carried on; indeed, it is doubtful whether the district 
could turn out any more steel than is at present being made. 
Consumers have been baying lately on a larger scale, and prospects 
are very good; indeed, it is considered pretty certain that 

rosperous trade will be prolonged into next year, The tone of 
Yestenas is quite sanguine, and there are no indications of any 
early falling off. Steel ship plates are firm at £7 103, iron ship 
plates at £7 15s., steel ship angles at £7 2s. 6d., packing iron at 
£6 15s., steel joists at £6 17s. 6d., steel sheets at £8 15s., and 
common iron bars at £8, all less 24 per cent. f.o.t. Galvanised 
corrugated sheets, for which there is an excellent demand on ex- 
port account, have heen raised to £13 17s. 6d., less 4 per cent. 
f.o.b. For rails, the inquiries sre more numerous, but manu- 
facturers have plenty of orders, and will not make any concessions 
in prices to secure further contracts. They ask £6 153. net f.o.b. 
for heavy steel rails. There is more dving in steel sleepers and 
cast iron chairs, and the former are quoted at £7 2:. 6d., while the 
latter are at £4 2s, 6d., both net. 


Shipbuilding and Engineering. : 

Though shipbuilding is better than it was so far as the 
giving out of orders is concerned, it cannot be said that it is 
flourishing, and the competition for further work is keen, so much 
sojthat prices are accepted for new tonnage which cannot very well 
yield a profit to the builders, but it will obviate the closing of the 
yards. At some establishments there are vacant berths. Materials 
and fuel are dear, and builders cannot get prices which will cover 
the increased cost of these. One cannot be surprised that customers 
are holding back when things are so unsettled in regard to wages. 


Coal and Coke. 

The coal trade is in a condition altogether favourable to 
the sellers, it is very prosperous ; in fact, it is years since those 
engaged in the trade have done so well, the only exception to the 
almost universal activity being the best steam coal branch, the 
demand being mostly for unscreened and small. There is a brisk 
inquiry, more especially for gas and coking coals, the most pressing 
demand being from the Continent. Best steamcoal is sold at from 
14s. 6d. to 14s. 9d. per ton f.o.b., and there have been considerable 
sales for delivery in the autumn and winter at 14s. 9d. Gas coals 
are nearer to steam coals in value than they have been for a long 
time, the best being up to 14s. 3d. f.o.b. Coke isin very good 
request, and the tendency of prices is again upwards. Heavy 
sales have been made to the Cleveland ironmasters for next half 
year’s execution at 21s. 6d. to 22s. 6d., and to-day the general 
quotation is 21s. 6d. Foundry coke is at 233. to 24s, f.o.b. 


The Late Sir David Date. 

A movement is in progress, and is receiving extensive 
support, for the establishment of a North-country memorial to the 
late Sir David Dale, in recognition of his great services to the dis- 
trict as one of its foremost “captains of industry” and for his 
successful advocacy of the principles of industrial conciliation and 
arbitration. 1t has not yet been determined what form the 
memorial shal! take, but numerous subscriptions have been pro- 
mised, varying from £500 downwards. It is probable the memorial 
will take the form of an exhibition, or exhibitions, tenable at the 
Armstrong College, as education, and particularly technical 
education, was a matter in which the late Sir David took special 
interest. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 
Depression in the Warrant Market. 

THERE has been further weakness in the pig iron warrant 
market, and some authorities hold that this state of matters is 
not a true reflection of the present condition of the iron trade. 
No doubt to a considerable extent this is correct. Inquiry from 
abroad for pig iron continues, and it is understood that makers’ 
private stocks are reduced to small proportions, while the home 
demand is well maintained. There is thus evidence of a healthy 
condition of trade, and yet the market has shown much weakness 
and irregularity. The explanation is found in the unfavourable 
condition of the stock markets, and also in the fact that at this time 
of the year it is the custom with professional speculators to close 
their accounts at the beginning of the holiday seasoa. Values of 
pig iron warrants were still further d2pressed at the beginning of 
the week, but some recovery took place on the favourable Board 
of Trade returns. Business took place in Cleveland warrants 
from 58s. 74d. to 58s. 54d., and up to 58s. 114d. cash, at 58s. 6d. 
to 58s. 9d. one month, and 58s. 103d. for delivery in three 
months. The market at the time of writing appears to be lacking 
in stability. 

The Demand for Makers’ Iron. 

While the speculative market has been depressed, the 
position of makers has continued quite favourable. In addition to 
a continuance of the shipping demand, the home trade has been in 
the main satisfactory. ‘There are 91 furnaces in blast, compared 
with 88 at this time last year, and of the total 45 are making hema- 
tite, 40 ordinary, and 6 basiciron. It is believed that the whole 
of the current output is being carried away, in addition to a 
material reduction in stocks. 


Hematite and Foundry Iron. 

The makers of hematite are being called upon to supply 
large quantities of pig iron to the steel makers, and the amount of 
the production of this class of iron in Scotland is just now 
greater than at any former time. The price has not shown any 
material variation for several weeks, the current rate being 85s. 
per ton for delivery at the West of Scotland steel works. Cum- 
berland hematite has been purchased in the last day or two at 
76s. 9d. cash for delivery at Cumberland ports. For toundry iron 
there has been an increasing demand for export to America, Canada, 
and elsewhere, so that its position has become somewhat stronger. 
The best Scotch qualities nave maiutained their values to within 
6d. per ton throughout the present depression in warrants, 


Prices of Scotch Makers’ Iron. 

There has been comparatively little alteration in the values 
of Scotch makers’ pig iron. G.M.B., No. 1, is quoted at Glasgow 
74s. 6d.; No. 3, 7is.; Govan and Monkland, Nos. 1, 75s.; Nos. 3, 
71s. 6d.; Carnbroe, No. 1, 76s. ; No. 3,72s.; Clyde, No. 1, 78s, 6d.; 
No. 3, 73s. 6d.; Gartsherrie and Calder, Nos. 1, 79s.; Nos. 3, 74s.; 
Summerlee and Langloan, Nos. 1, 81s.; Nos. 3, 75s.; Coltness, 
No. 1, 90s.; No. 3, 78s.; Glengarnock, at Ardrossan, No. 1, 79s.; 
No. 3, 74s.; Eglinton, at Ardrossan or Troon, No. 1, 75s.; No.3, 
72s.; Dalmellington, at Ayr, No. 1, 78s.; No. 3, 73s.; Shotts, at 
Leith, No. 1, 79s.; No. 3, 74s.; Carron, at Grangemouth, No. 1, 
82s.; No. 3, 75s. per ton. 


Shipments of Pig Iron. 

The past week's shipments of pig iron from Scottish ports 
amounted to 6653 tons, compared with 601] in the corresponding 
week of 1906. There was despatched to Canada 1115 tons, United 
States 225, South America 150, India 40, Australia 65, France 75, 
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Italy 514, Holland 514, Belgium 10, other countries 460; the 
coastwise shipments being 3:44 tons, against 2592 in the same 
week of last year. The arrivais of Cleveland iron at Grangemouth 
amounted to 10,852 tons, showing an increase of 3688 over 
those of the corresponding week. The aggregate imports of this 
iron since the beginning of the year are now 229,014 tons, being 
4339 tons more than in the same period of last year. 


Finished Iron and Steel. 

There has been rather more inquiry in the last few days 
for finished iron. Some orders have been received on Canadian 
account, and the other shipping contracts have been encouraging, 
while the home business is fair, and the works are generally well 
employed. As regards the export trade in steel, merchants com- 
plain that they feel themselves seriously handicapped by the 
relatively higher rates of freight charged from the Clyde than 
those current on the North-EastCoast. Representations have been 
made to the shipowners regarding this drawback to the local trade, 
but these have so far been without material result. In the mean- 
time, the home specifications serve to keep the steel works in full 
operation, and some kinds of material are in pressing request. 


The Coal Trade. 

There has been an active business in the coal trade. 
Shipments in the past week fell away to a marked extent from the 
Fifeshire ports, and while this caused a decrease of 20,000 tons 
compared with the clearances of the preceding week, the total 
shipments from all the ports were still 37,000 tons better than in 
the corresponding week of last year. There is practically no 
change in coal prices. Business in the home departments of the 
trade has continued active. The question of a further increase in 
the colliers’ wages has been adjourned for consideration by the 
Conciliation Board under a neutral chairman, who will, it is 
expected, be Lord Ardwell. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 


THE past week has been a busy one as far as local docks 
and railways are concerned ; arrivals have been heavy, and in con- 
sequence there has been a certain degree of congestion, and several 
steamers have had considerable delay in obtaining loading berths. 
A few figures will show at a glance the traffic of the ports. The 
total quantity of coal despatched from the Welsh ports last week 
was 554,252 tons, showing an increase on the corresponding week 
of last year of 241,000 tons. It must, however, be borne in mind 
that last year, during this week, was Whitsun holidays. Out of 
this total Cardiff shipped 379,901 tons of coal, 500 coke, and 
11,376 tons of patent fuel, River Plate taking ten cargoes of coal, 
40,000 tons; Genoa nine cargoes, 38,800 tons. Newport, Mon., 
shipped 61,344 tons coal, 50 coke ; Genoa taking two cargoes coal, 
10,500 tons. Swansea despatched 53,219 tons of coal, 1500 coke, 
and 16,000 tons patent fuel. Rouen took seven cargoes coal, 
7600 tons. Port Talbot figured for a fair share, principally for St. 
Nazaire. It will be noticed how prominent the Italian ports con- 
tinue, and this week on ’Change, Uardiff, it was the leading topic 
that they are arranging a supply for the next month or two of 
150,000 tons. Cardiff is also arranging large bunkering totals. 


The Coal Market. 


This remains very firm, and, in respect of steam coal, 
upon an ascending scale. There is considerable inquiry for all 
sorts, and every indication is given that prices will advance still 
more. Buyers are inquiring for 1908 delivery, and large quantities 
of coal have been sold for delivery overnext year. The small steam 
coal trade is a trifle easier. Latest quotations are :—Cardiff : 
Best large steam, 19s. to 19s. 6d.; best seconds, 18s. to 18s. 6d.; 
ordinary seconds, 163. 9d. to 17s. 3d.; drys, 16s. 9d. to 17s.; 
best washed nuts, 15s. to 15s. 6d.; seconds, 14s. to 14s. 64.; 
best washed peas, 14s, 3d. to 14s. 6d.; seconds, 13s. 34. to 13s. 9d.; 
very best smalls, 12s, 3d. to 12s. 6d.; best ordinaries, 11s. 6d. to 
12s.; seconds, 103. 9d. to 1ls.; inferiors, 10s. to 103. 3d.; best 
Monmouthshire black vein, 17s. 9d. to 18s.; ordinary Western 
Valleys, 17s. to 17s. 3d.; Eastern Valleys, 15s. 9d. to 16s. 3d. 
House coal: Best, 183. 6d. to 193. 6d.; best ordinaries, 17s. to 
17s. 64.; No. 3 Rhondda, 203. to 203. 6d.; brush, 15s. 9d. to 16s.; 
smalls, 133. 3d. to 18s. 6d.; No. 2 Rhondda, 14s, 6d. to 15s.; 
through, 11s. to 11s. 6d.; smalls, 10s. 3d. to 103. 9d. Patent fuel, 
17s. 6d. to 18s. 6d. Coke: Furnace, 20s. to 22s.; foundry, 26s. 
to 27s.; special, 29s. to 31s. Pitwood : Total quantity received last 
week at the Welsh ports was 21,500 tons. Prices are firmer again ; 
20s., ex ship, Cardiff or Newport, represents current prices, 


Anthracite Coal. 


At Swansea mid-week it was stated that anthracite was 
very scarce, and improved prices obtained readily for coals outside 
of contracts. Stems are well filled, and large quantities have been 
booked over this and next month. At Llanelly efforts are being 
made to restart the Penwed Colliery, and the present time is 
regarded as favourable. Latest quotations Swansea: Best malt- 
ing, 20s. to 21s.; seconds, 19s. 6d. to 20s. 6d.; big vein, 18s. 6d. to 
19s.; red vein, 13s, to 14s.; machine made cobbles, 20s. to 20s. 6d.; 
nuts, 26s to 27s.; péas, 14s. 6d. to 15s, 6d.; rubbly culm, 8s. to 
8s. 6d.; duff, 6s. Other quotations: Steam coal very firm ; best, 
18s,; seconds, 153. 6d. to 16s. 6d.; bunkers, 12s. 3d: to 12s. 6d.; 
small, 9s. 3d. to 103, 6d. Bituminous: No. 3 Rhondda, 19s. 6d. 
to 20s. 6d.; through, 12s. 9d. to 13s, 3d.; small, 10s, 6d. to 12s, 
Patent fuel, 16s. to 16s.’ 6d. 


Freights. 


_ .. At Cardiff market is easy for Mediterranean; other 
directions unchanged. Homewards: Little doing. 


The Sirhowy Railway Scheme. 


After a strenuous contest for eight weeks the Chairman of 
the Committee of the House of Commons announced that in the 
opinion of a majority of the Committee the Barry scheme had 
been proved, subject to protection being given to Caerphilly in 
regard of drains and roads. One point they proposed to take time 
to consider was a clause for the protection of Cardiff, and the 
railways running there. They wanted to be perfectly clear that 
no possible opportunity should be given to penalise the traders or 
port of Cardiff. They hoped the case for the Newport Railway 
would be finished by Wednesday, 


The Eight Hours’ Day for Colliers. 


< It is now confidently asserted that a vigorous attempt will 
be made to make this a legal enactment. Coalowners in all 
quarters state that its effects will be in several ways disastrous. 
In the matter of output it will mean a lessened’ quantity by 
10 per cent. 


The Iron Trade. 


The annual reports from the Tredegar and Ebbw Vale 
Works, combined with healthy and A tn signs at Dowlais, 
Cyfarthfa, and Blaenavon, give assurance of a satisfactory state of 
things in the iron and steel trades. Iron ore continues to arrive 
in large quantities, principally from Spain; samples from Russia 
of approved percentage may, it is thought, lead to imports. At 
Dowlais the progress of the new furnace, &c., is watched with 
interest, and the experiment with the new powerful blast-blowing 
engines has been noticed with satisfaction. A statement is current 
that the furnace developments in America originated in the first 
place in the Principality. These statements, if substantiated, 





may be heard of again. It is currently reported in Wales that 
there is expectation of a substantial order for rails for Japan 
being placed here, as was stated to have been done at the Carnegie 
Works in the United States lately. Cardiff has been shipping 
steel freely to Montreal, and 1600 tons steel sleepers to Suakim ; 
but still larger consignments have been going from Newport, Tas- 
mavia taking 1100 tons, Launceston 1150 tons, and Bombay 1000 tons, 
During the week Cardiff imported 22,000 tons iron ore, Newport 
3800 tons, and Port Talbot 1500 tons. Cardiff also imported some 
330 tons steel billets from Germany vid Rotterdam, and 13 tons 
electrical machinery from same place. Large cargoes of steel 
billets continue to arrive from Workington. With regard to 
prices, heavy rails are firm at £6 15s., lightat £7 23. 6d., and steel 
bars, Si , and B s, are firm at £6 5s. to £6 7s. 6d. 
Swansea Metal Exchange quotations this week are as follows :— 
Bessemer pig iron mixed numbers, 76s. 9d4.; Middlesbrough, 
58s. 7d.; Scotch, 66s.; Welsh hematite, 87s. 6d. It will be seen 
that Bessemer are easier, Middlesbrough improved. Other quota- 
tions, Swansea, are :—Lead, £21 ; copper, £97 5s.; silver, 30}}d. 
per oz.; spelter, £24 10s. Iron ore, Cardiff or Newport: Rubio, 
21s. to 21s. 6d.; Almeria, 20s. 9d. to 21s., at a basis of 50 per cent. 
iron. 





Electric Power for South Wales. 
It is stated, on excellent grounds, that this undertaking, 
remodelled, restrengthened, with enlarged support, will now be 
again brought forward. 


Tin Plate. 


Last week there was a very large shipment from Swansea 
—one of the largest that has taken place for some time—totallir 
133,172 boxes ; the receipt from works, 92,906 boxes, also indica‘ 
good work at the mills. The stocks now in hand are reduced to 
109,729 boxes, as compared with nearly 150,000 boxes a week ago. 
Leading for St. <a - France, the Mediterranean, and Italian 
ports, are gcing on. In the Llanelly district a good deal 
of vigour is skown, and in connection with the firm of R. 
Thomas and Co. important extensions are contemplated. They 
have now nearly sixty tin-plate mills in Carmarthenshire, Glamor- 
ganshire, Monmonthshire, and Gloucestershire. The locality of 
the last-named, Lydney, is now become a very busy district. The 
business of this successful firm now includes two up-to-date steel 
works and a large colliery. The latest report at Swansea was to 
the effect that prices of tin plates were firm, and unchanged. 
Latest quotations: — Ordinary plates, Bessemer, 15s. 14d.; 
Siemens, 15s, 14d. to 15s. 3d.; ternes, Siemens, 263. to 263. dd.; 
C.A. roofing sheets, £11 10s. per ton ; big sheets for galvanising, 
£11 15s.; finished black plates, £11 5s. to £11 10s.; galvanised 
sheets, 24 gauge, £14 2s. td. to £14 5s.; block tin, £185 5s. A 
few items of exports are of interest: 577 tons of tin-plates went 
to Bombay from Newport last week, 564 tons went to Kurachee, 
and 250 tons galvanised sheets also were despatched to Bombay. 
Black plates are also prominent, 850 tons in small lots going to 
various ports, 


New Turret Steamer for Cardiff. 


Several new steamers are being built, or are just completed, 
for Cardiff. One of the most important, launched this week at 
Sunderland by Doxford and Co., was the Silksworth Hall for 
Nicholl and Co., Cardiff. This is of the turret type, three-masted, 
single deck, with a carrying capacity of 8250 tons. One leading 
feature of these new steamers, and shown notably in this, is the 
improved accommodation given for men and officers, Another, 
the marked improvement by steam winches, &c., for quick dis- 
charging and loading. 


Railway Business. 

The flourishing state of railways in the mineral districts is 
shown by the receipts. Last week the traffic receipts on the Taff 
Vale amounted to £19,099, as compared with £15,997 in the corre- 
sponding week last year, being an increase of £3102. The Barry 
receipts were £14,180, compared with £10,375, an increase of 
£3805 ; on the Neath and Brecon, £1407, an increase of £258 ; and 
on the Brecon and Merthyr an increase of £452. 


Compensation Cases. 

These, and the increased burden upon employers, have now 
assumed great proportions. A number were heard in Tredegar 
this week. One notable feature is the care exercised on the Bench 
and by witnesses, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


ALTERATIONS of any importance cannot be reported from 
the iron market of the district, nor is a rapid change expected to 
take place in the immediate future. Both at the ironworks and 
at the dealers’ shops forward orders of weight—such as were being 
placed in 1900, in expectation of a strong demand, and consequent 
sales at raised quotations—are very scarce now. But the business 
done generally is steady, and pretty satisfactory. On foreign 
account a fairly good trade is done ; some days ago inquiries for 
about 6000 t. wire rods were reported to have come in from 
America, but an actual order has not yet been placed. All those 
who had expected a rush on the iron market, after the prolongation 
of the Steel Convention, will be rather disappointed, for their 
expectations have only partly been fulfilled. Inquiries, of course, 
come in more freely than previously, and demand is more exten- 
sive generally, but a large speculative business, such as had been 
anticipated, is not being done in any department. Dealers show 
much reserve, without obvious reason. Slight fluctuations in 
price on the Rhenish-Westphalian iron market have been the 
consequence of the reserve practised. Pig iron is firm and sells 
freely ; as the differences between the Diisseldorf Pig Iron Syndi- 
cate and the dealers continue, the latter buy English and Luxem- 
burg forge pig rather largely. Semi-finished steel is exceedingly 
stiff. Little life is stirring in girders, and the bar trade, too, has 
shown some slight weakness quite recently ; in order to secure 
more contracts the mills agree to concessions rather willingly. The 
question of a new Bar Convention has again been to the fore. 
Present price for bars in basic is M. 140 to M. 145 p.t. Iron bars 
are strongly inquired for, and the mills report themselves sold 
forward till far into the third quarter. Heavy plates are a trifle 
languid, and prices have slightly decreased here and there, 
Quotations vary between M. 150 to M. 155 p.t. 


The German Coal Market. 

Small coal is in increasing demand, especially in the 
Silesian district, and it has been getting scarce in consequence. 
So have most sorts of coal, as large supplies are constantly bein 
required for industrial purposes. English coal is largely ‘eapested 
to wd ieee market, as inland supplies are 
insufficient. 


Iron and Steel in Austria-Hungary. 


The position is satisfactory in the iron and steel industry, 
orders coming to hand freely, securing activity to the works for 
some time. The Hungarian State Railways had been inviting 
tenders recently for the supply of wagons, with the result that not 
a single foreign shop tendered, while the Hungarian shops sent in 
a joint offer. This will compel the State Railways to pay higher 
prices than formerly. Ata recent tendering for’50,000 t. rails for 
the State Railways, better prices could be realised than tenderings ; 
the order was given to four different firms. From the Austro- 
Hungarian coal market a continuation of the former excellent con- 
dition can be reported. Firmness has been rather increasing, in 





consequence of the scarcity in all sorts of fuel, Similar accounts 
are given of the coke trade, 


The Belgian Iron Trade. 

The development of the Belgian pig iron trade is satisfac. 
tory, though, perhaps, ‘Jess animated than was generally antici. 
pated for this time of the year. Average quotations are :—For 
export, 167-50f. to 178-75f. p.t. for merchant iron ; and 170f. to 
173-500. p.t. for merchant steel, and 175f. p.t. for common plates 
in iron and steel. Inland notations are :—175f. to 180f. p.t. for 
merchant iron, 180f. to 185f. p.t. for merchant steel, and 182.50f, 
to 185f. p.t. for common plates in iron and steel. A good export 
trade in rails continues to be done at firm prices. Also in plates a 
slow improvement in demand can be reported. Activity at the 
construction shops contiaues lively as before. Orders at the wagon 
and locomotive shops secure regular employment for the next few 
months. A passing animation was noticeable on the scrap iron 
market last week. The business transacted in the Belgian coal 
industry is of comparatively little importance now, because all the 
large sales have been previously effected. The trade in house coal 
moves on satisfactorily at reduced summer prices. Briquettes 
continue actively inquired for at 2If. p.t. for ordinary, and 23f, 
p.t. for best sorts. The business done on foreign account, is 
satisfactory. 

Satisfactory Business in France. 

There has been a good deal of life shown in the principal 
trades, both raw and manufactured iron meeting with animated 
request. Coal and coke likewise remain in excellent request in 
France. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 28th. 

THE steel industry is extremely active, and the trend of pricos 
is still upward. The struggle for pig iron and crude steel is no 
less active than a month ago. Most of the buying has reference to 
1908 requirements. Some more rumours are in circulation 
which appear to point to-a vacancy in the presidency of the 
United States Steel Corporation, and which may be filled by 
W. P. Snyder, the Bessemer pig king. That corporation is con- 
stantly in need of pig iren which is under Snyder control. Because 
of his control over so much pig iron production, it is current that 
Mr. Snyder may be selected to fill the vacancy referred to, should 
itexist. Rumour also has it that the present head will be assoziated 
in the Bethlehem steel management, and that that great plant will be 
made a still more powerful factor. Another interesting rumour 
is that the great Illinois steel plant will eventually abandon South 
Chicago for a more suitable locality. The value of the plant is 
somewhere between 30,000,000 and 40,000,000 dols, 

The greatest activity prevails in steel car plants. The output 
this year will be about 200,000 cars, Like activity prevails in 
passenger and coach departments, In fact, all departments 
supplying railroad equipment are far oversold, and railroad com- 
panies are awaiting their turn to have orders booked. Stsel- 
making capacity is below the country’s requirements. 

Structural shapes and plates are in very urgent request for oil 
tanks, sugar tanks, cars, riveted steel pipe, &c. The estimated 
total requirements for these purposes is given at 90,000 tons, of 
which 30,000 tons will be wanted for oil car construction. Material 
for pipe is in very great demand, The Pacific coast continues to 
call for construction material for buildings. 

The Atchison Company has ordered 250 steel tank cars from the 
Pressed Steel Car Company for use along its extended lines. The 
pressure for cars and locomotives calls for supplies in excess of 
present capacity, and, in consequence, important enlargements are 

roposed at some plants. Some 2000 tons of steel plates are wanted 
‘or the construction of steel barges to operate on the Ohio and 
Mississippi rivers. The waterways will be utilised to a greater 
degree while plans are being matured for their improvement, 

The Muncaster Castle has unloaded 200 tons of tin, and Mesaba 
25 tons. Selling price 434c. Total arrivals of tin since May lst 
1692 tons. Heavy shipments of copper are being made this week. 
Last week exports were 272) tons. Since May Ist, 7699 tons. 
Prices, 244c.—25c. for lake, 234c.—24¢. for electrolytic. The trade 
opinion at present is that copper will weaken. Lead is rather dull 
at 6—6-05. Spelter is without special interest. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ON the 10th inst., the registered office of the British Aluminium 
Company, Limited, was changed to 109, Queen Victoria-street, 
London, E.C, : 

THe Mica Borter Covertnc Company, Limited, informs us 
that it has removed from 35, Queen Victoria-street, E.C., to more 
convenient offices at 28, Victoria-street, Westminster. 

Tue Dupsripce Ironworks, Limited, has been awarded the 

old medal for its ‘‘ Dudbridge” gas and oil engines at the New 
Zealand International Exhibition.at Christchurch, N.Z. 

WE are informed that the firm of Messrs. H. and ‘I’. Danks, 
Limited, of Crown Boiler Works, Netherton, near Dudley, has 
been reconstructed, and that the new company will be known as 
the Netherton Boiler Works, Limited. 

WE are informed that on and after June 20th the address of the 
London offices of the Knyineering and Mining Journal and of the 
Hill Publishing Company will be 6, Bouverie-street, Fleet-street, 
E.C. The new telegraphic address will be ‘‘ Backlash, London,” and 
the telephone number 5158 Holborn. 

Mr. JouN May, M. Inst, C.E., M.L.E.E., and Mr. G. W. Spencer 
Hawes, M.1.E.E., announce that their connection withthe tirm of 
Messrs, Robert Hammond and Son having been terminated by 
mutual consent, they are now practising as consulting engineers 
under the style of May and Hawes, at Caxton House, West- 
minster, 

Tue Art Repropuction Company, of 3 and 4, Plough-court, 
Fetter-lane, London, E.C., has opened a special department for 
the preparation, illustration, and printing of catalogues for si 
neers and kindred trades. ‘I'he management is in the hands of Mr. 
F. A. Forster, who was for a number of years with Messrs, Merry- 
weathers. 

THE YORKSHIRE MACHINE TOOL AND ENGINEERING WORKS will in 
future be known as the Alma Machine Tool and Engineering 
Works, Liversedge, England. This Company has recently availed 
itself of the services of Mr. T. H. Webb, M.I.M E., as general 
manager. Mr, Webb has resigned a pusition in the management 
of the Birmingham Small Arms Works, to take up the appointment 
at Liversedge. 

Tuomas RoBInsoN AND Son, Limited, of Rochdale, notify us 
that at the recent New Zealand International Exhibition held at 
Christchurch, they were awarded gold medal and specia) award, 
being placed first in Class 20, sub-division 1, before all other wood- 
working machinery manufacturers, both British and foreign. They 
were also awarded gold medal in the same class, sub-division 6, for 
flour milling machinery. 

THE directors of the Great Eastern Railway have appointed Mr. 
H. W. Firth electrical. engineer to the company. ~ Up to the 
present time Mr, Firth has been responsible—under- the engineer 
of the company—for the electric lighting and power work, including 
the designing and carrying out of the new Stratford power-house, 
which js now just starting work. He now takes over the electric 
lighting, and power installations he has controlled for the engineer, 
together with the telegraph department, thus forming one compre- 
hensive electrical engineering department of this important 
railway. 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not ill i the Specitcation is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the —p of the yplet 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant o, a Patent, 




















STKAM ENGINES AND BOILERS. 


12,071. May 23rd, 1906.—IMPROVEMENTS IN STEAM ENGINES, 
Hugo Lentz, 123, Kurfurstendamm, IHalensee, near Berlin, 
Germany, and Charles Bellens, 43, Rue de Chezy, Neuilly-sur- 
Seine, France.—Date under International Convention, 18th Sep- 
tember, 1905, 

This invention relates to steam engines of the kind having two 
cylinders working at the same pressure, in which the simultaneous 

admission to or exhaust from both cylinders is controlled by a 

single valve, so that the steam in the cylinders, instead of expand- 

ing from oue to the other, as is the case in the so-called compound 
engines, is admitted simultaneously to, or exhausted simultaneously 
from, both cylii.ders, thus working at the same pressure in both. 

There are nine tigures. The invention consists in combining two 

cylinders, workiog at the s»me pressure, or the two cylinders of 

each group of compound cylinders, by establishing between them 
cross connections or passages in such a manner that the simul- 
taneous admission to, or exhaust from, both cylinders may be 
controlled by a single valve. Fig 1 shows diagrammatically the 
communications between the cylinders @ andl and a method of 
grouping the valves upon the same. One steam admission passage 
¢ serves for the two cylinders and also the boxes of the admission 
valves fg. One discharge passage / serves for the two cylinders, 
and aleo the boxes of the exhaust valvesde+. A communicating 
passage 7 connects the box of the admission valve *—cylinder b— 
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with the box of the exhaust valve e—cylinder a. Finally, a conduit 
i establishes communication between the box of the admission 
valve 9—cylinder a—and the box of the exhaust valve d—cylinder 
b. The passage i communicates by means of a port m with the 
interior of the cylinder / and by means of a port x with the 
interior of the cylinder a. In the sane way the passage / com- 
municates by means of the port o with the interior of the cylinder a 
and by the port » with the interior of the cylinder). Assuming 
the admission valve f to be open and consequently the admission 
valve g closed, the steam in the passage ¢ passes the open valve f 
into the passage i and through the ports m ana x into the 
cylinders } and a, in order to impel the pistons in inverse directions. 
Obviously, therefore, in this way a single valve / controls the 
admissions to the two cylinders} anda. During this period of 
admission, the exhaust valve d of the cylinder ) is open, the 
exhaust steam of the cylinder } escapes through the port p, passes 
the exhaust member d, open, into the exhaust passage i. At the 
same time the exhaust steam from the cylinder a issues through 
the port 0, passes through the communication passage / and passes 
the exhaust valve d into the common exhaust passage /, Again, 
therefore, a single exhaust valve controls the exhaust of the two 
cylinders. The same operation is repeated for the inverse stroke 
of the pistons, with this difference, however, that it is the 
admission valve g and the exhaust valve « th<t are operative.— 
May 15th, 1907. 


26,285. November 20th, 1906.—IMPROVEMENTS IN OR RELATING 
TO FURNACE GRATES, Jules Niclavasee and Albert Niclausse, 
trading as Société J. and A, Niclausse, both of Rue des Ardennes 
Paris, France. 

This invention has for its object an improved fire-grate for 
boiler and other furnaces, by the aid of which very small fuel may 
be used. There are five figures. Fig. 1 is a longitudinal section 
showing the grate applied to a boiler furnace. The grrte con- 
sists of a series of bars a resting upon two supports, a forward 
support } and a rear support¢. Each bar consists at its forward 
end of a flat mpenaesel 1 portion ¢, and then takes the form of a 
bar carrier. The carrier portion carries a series of independent 
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removable bars e mounted upona. These bars ¢ take the form of 
plates resting upon each other, with distance pieces and tail pieces, 
These distance and tail pieces are narrower than the platese. As 
tke lower webs of the carrier bars are narrower than the plates ¢, 
& space is left between two neighbouring bars a when in position, 
which will allow air to pass from beneath the bars up between the 
plates. Each bara is provided at its forward portion with two 
tixed lugs, an upper lug j, and a lower lug /: turned in the reverse 
direction, and placed in different vertical planes j to the left and 


as to move the bar y. A second tooth 2, also carried by the 
cylinder m, is arranged in such a manner as to push the lug /, and 
ee the bar a, back into its original position. For this 
purpose each bar is formed with flat portions o and p, which slide 
upon the supports / and ¢ respectively. A grate is composed of a 
series of bars a laid side by side. There is thus obtained b 
reason of the unperforated portions d a continuous surface, throug 
which air cannot pass. Below it extends a portion like the tiles 
of a roof formed of the plates ¢, and with air passages formed 
between tke plates. All the bars forming this covering are sub- 
mitted to the action of the teeth / and. The teeth/ are arranged 
in two series at an angle to each other. The first series / operates 
the even bars, the second series the odd bars. The teeth x are 
arranged in a single series, which act upon all the bars simul- 
taneously, and are so positioned as to push all the bars directly 
after the second series have been drawn forward. In order to 
avoid too great a strain upon the axis of the cylinder, each series 
of teeth may be arranged oe The fuel is distributed upon 
the forward portion of the grate by means of one or more hoppers 
q, and the thickness of the layer thus distributed is regulated by 
a regulator 7, which can be raised or lowered. The whole of the 
unperforated portion of the grate is situated beneath a flat arch s 
situated at a small distance from the grate. The arch s is con- 
tinued as a higher arch ¢. At the end of the grate is a cinder- 
remover formed of a series of bars w fixed to the shaft v, which can 
be oscillated by the levers « yz. The fuel delivered by the hopper 
7 spreads itself in a uniform layer regulated by the height of the 
regulator r situated at the forward portion of the grate. The 
cylinder m, on being rotated, causes the even bars a to be moved 
forward by means of the teeth /; the fuel, however, upon these 
bars cannot follow this movement by reason of the fuel located 
above it. Likewise the odd bars are drawn by their teeth, the 
fuel upon them being unab'e to move. So soon as the second 
series of bars has been moved ‘forward, the teeth x push all the 
bars rearwards. The fuel distributed then moves downwards.— 
May 15th, 1907. 


TURBINES. 


14,253. Jure 21st, 1906 —IMPROVEMENTS IN TURBINES, Edmund 
S. G. Rees, Director of Messrs. Thomas Parker, Limited, 
Wolverhampton. 

This invention relates to an improved type of rotary turbine for 
incompressible fluids, which is characterised by constructing the 
rotary member as a fluid pressure reservoir having peripheral 
orifices or nozzles which are constructed so as to maintain a sub- 
stantially constant internal pressure, and to convert the potential 
energy of the stored fluid wholly or in part into the kinetic 
energy of the issuing jets to which the nozzles impart a velocity 
and direction which may be made to vary within wide limits with 
respect to the peripheral velocity of the motor. Pumps or tur- 
bines having a rotary member of this character present such 
marked characteristic differences in their operation and action 
compared with known types as in effect to constitute them a new 
class of centrifugal pumps or turbines. This is exemplified by the 
fact that that direction of the fluid is the same both when the 
machine is used as a pump and also when used as a turbine, the 
fluid in each case entering at the eye of the rotor and being expelled 
at the rim, and usually the only difference is that, when cut 
waters are used to convert the velucity of the issuing jets into 
pressure, the cut waters in the turbine are arranged to point in 
the reverse direction to those of the pump as usually arranged, 
although both pump and turbine might be constructed with abso- 
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lutely radial cut-water passages, and in this case the two machines 
would be constructionally identical. It will be seen that a turbine 
thus operating is in a measure the converse of a Pelton wheel with 
multiple jets, since it is the jets that rotate while the cut waters, 
which correspond with the buckets of the Pelton wheel in con- 
verting velocity into pressure, are stationary. With turbinessuch 
as described, working under great pressure, as with pumps 
delivering against great heads of water, it may be advisable to 
make special provision against leakage of pressure fluid, and for 
this purpose spiral grooves are preferably formed on one or both 
of the opposing surfaces of the rotor and casing at the inlet or the 
outlet of the rotor, or at both inlet and outlet. There are nine- 
teen figures. Fig. 2 is a section of a rotor embodying these fea- 
tures. It also shows diagrammatically the cut waters in end 
elevation and in their proper relative position with respect to the 
rotor. The fluid pressure reservoir A is divided into thre> com- 
partments by three main blades or vanes B, which are curved and 
which extend from the rim of the rotor to its eye orinletC. The 
outer portion of each compartment is further subdivided by two 
similar vanes B!, which extend inwardly from the rim towards the 
eye but, to a less distance than the vanes B. The vanes are shaped 
to form constrictions D in the passages between successive vanes or 
at a short distance within the rim of the impeller, the passages 
so constricted forming discharge nozzles which are dimensioned 
and directed so as to discharge the water rearwardly at a velocity 
and in a direction which may be made to vary within wide limits.— 
May 15th 1907. 


LOCOMOTIVES. 


11,456. May 16th, 1906.—IMPROVEMENTS IN MEANS FOR CON- 
SUMING SMOKE AND Soot IN LOCOMOTIVE AND OTHER FUR- 
NACES, Marl Schleyder, Rakonitz, Bohemia, Austria. 

This invention relates to improvements in the prevention of 

smoke and soot, and also to a system for circulating the com- 

bustible material which passes into the smoke-box in marine loco- 
motive and other bodies, and consists in the combination of a pipe, 
through which this material is conveyed from the smoke-box to 
the fire-box by means of an ejector, ap tus for measuring the 
difference between the air pressure in the pipe and in the chimney, 
and means for controlling the draught. ere are six figures. 

Fig. 1 shows a locomotive boiler in vertical section provided with 

this apparatus. The smoke return pipe 1 connecting the smoke- 

box 2 with the ash-pit 3 is secured at one end to an air inlet casing 

4, arranged under the smoke-box, and’at the other end toa smoke 


consists of a cast iron vertical casing provided at the top and at 
the bottom with flanges, and with a lateral branch for connecting 
to the pipe 1. In the casing is arranged a ring pipe provided at 
the top with small holes, Into this ring pipe is introduced from 
the boiler through the pipe 10 by means of a valve 11 steam as 
dry as possible, which escapes upwards through the holes and 
serves to increase the sucking action of the ejector. Instead of 
steam, compressed air can be supplied to the ring pipe from any 
suitable source. The casing is widened at the bottom, and in this 
widened portion is arranged a flat cone, the vertical ‘position of 
which can be adjusted as desired from the driver’s place by means 
of rod 14 and a hand-wheel 15, the admission of air into the ejector 
being thus regulated. On the upper end of the casing7is arranged 
a pipe 16 open at both ends and projecting through the grate into 
the fire-box 35. The pipe 16 is enclosed by several superposed 
rings provided at the inner walls with ribs, so that between the 
pipe 16 and the rings are formed passages through which fresh air 
enters the fire space 35, and cools the rings as well as the pipe 16, 
whereby they are rendered better able to resist the action of the 
flames. Above the pipe 16 is arranged a box 23, made of some 
fireproof material—for instance, cast steel—and provided with a 
projection 22. The box is open at the bottom, and is secured to 
the tube plate 21, and set in the deflector 24. The projection 22 
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of the box 23 projects from the bottom arch wall downwards, so 
that it lies in front of the mouth of the pipe 16, and protects the 
latter against being covered with coal. At the point where the 
funnel 25 of the smoke-box 2 is conrected to the pipe 1 is arranged 
the air supply casing 4. This casing has a shape similar to that of 
the casing of the ejector, but it is arranged horizontally and con- 
nected by means of flanges, on the one hand, to the funnel 25, and, 
on the other hand, to the pipe 1 ; the front portion of the casing 
is widened, and in the widened portion 26 is arranged a hollow 
truncated cone 27 resting on a ring plate. The latter is adjustably 
secured to the casing 4 by means of screws 29, so that by moving 
the same the air supply can be regulated by means of the slot 30. 
Owing to the escape of steam or compressed air from the ring pipe 
the ejector 5, and therewith the whole smoke-consuming apparatus, 
are operated. It is necessary_at any,moment to know ina reliable 
manner the difference of the draught in the funnel 25 or pipe 1, 
and the draught in the upper portion of the smoke-box above the 
uppermost series of boiler tubes, or in the chimney, as otherwise, 
if the suction is small, the action may be ineffective, whereas, if 
the suction is excessively strong, a great quantity of steam will be 
wasted, and owing to the powerful inrush into the fire-box the fire 
—— be throttled, or the coals covered with slag.—May 15th, 
907. 


ROAD MOTOR VEHICLES. 


10,496. May 4th, 1906.—IMPROVEMENTS IN AND RELATING TO 
RoaD Motor VEHICLES, Frederick W. Hedgeland, 1535, 
West Monroe-street, Chicago, Illinois, U.S_A. 

This invention is an improvement intended to give the ability to 
employ the motor as a brake while travelling over down grades. 
That is to say, it is intended not only to enable the positive actua- 
tion of both wheels when moving in straight paths, and the auto- 
matic reiease of either wheel when turning, but also the use of 
the engine asa brake whenever that may be desirable. Instead of 
the continuous axle, a separate stub axle is used with each wheel. 
There are three figures. Fig. 2 is a part enlarged longitudinal 
section. 2 and 3 are the two halves of a casing or drum mounted 
upon the driving axle and enclosing the gearing. The halves are 
bolted together by bolts 4, and a spider is placed and clamped 
between them, the bolts passing also through the spider. At its 
centre or hub the spider has a square opening in which are 
slidingly entered from the opposite sides the square ends of two 
short longitudinally moveable shafts 8 and 20. Each shaft has a 
round portion adjacent to the square end, on which is formed a 
screw thread, that on shaft 8 being left-handed, as seen at 80, 
and that on the shaft 20 being right-handed and shown at 200 
Mounted upon these threaded portions of the shafts are double 
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Fig.2. 


cone nuts 7 and 19, each of which forms the shifting member of a 
clutch. The clutches are placed one at each side of the spider. 
In the clutch at the right, the non-sliding members of the clutch 
are formed by the discs 5 and_6, having their proximate faces 
provided with bevel friction surfaces, each of which surfaces is 
adapted to contact with the corresponding or opposing friction 
surface ot the nut 7. The discs are doweled together by pins 50, 
so that both rotate together. In driving ahead the shafts 8 and 
20 have each been moved as far outward as their collars 9 and 
21 wi!l permit, and the coned nuts have been turned upon the 
shafts as far as possible toward the inner discs 6 and 27 of the 
clutches, so that the nuts are forced to engage the discs, and 
consequently the power from the sprocket rim 23, which is trans- 
mitted through the spider to the squared ends of the shafts 8 
and 20, is imparted by those shafts and the nuts to the dises 6 
and 17, thence to the discs 5 and 18, and from the fatter to the 
axles 10 and 22. If the machine is now turned to the left, the 
wheel of the shaft 22 will do the driving, while the other wheel 
will overrun, or, in other words, its speed will exceed that of the 
motor. In consequence, the nut 19 does not change position, but 








& to the right. A tooth / carried by a cylinder m, which can be 
turned around its axis, acts upon the upper lug 7 in such a manner 


escape and air inlet ejector 5, arranged in the ash-pit.’ The ejector 


the disc 6, by reason of the overspeed of its wheel, releases the 
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nut 7, and through the medium of the ring 11, turns the nut on 
the shaft 8, and forces the latter into its symare socket in the 
spider, but not far enough to contact with the shaft 20. There 
being now no resistance at either end of the shaft 8, the nut does 
not engage either disc, and consequently the wheel turns without 
power from the motor, until the speed of the wheels becomes again 
equal, when the shaft 8 will be driven back to its normal running 
position shown, and the nut will again resume its operative posi- 
tion against the disc 6. If the machine turns to the right, the 
operation described takes place in the case of the nut 19 and its 
— 20, while the nut 7 would not change position.—May 15th, 
1907. 


11,187. May 12th, 1906.—IMPROVEMENTS RELATING TO EpIcycLic 
Two-SPEED GEARING, Louis J. Didier, 24, Pare Montretout a 
St. Cloud, Seine, France. 

This invention relates to epicyclic speed gears, and has mainly 
for its object means for preventing the rotation of the planet 
pinions, so as to obtain the top speed on the direet drive. Where 
are six figures. Fig. 1 represents a longitudinal section-on the 
axis of one of these gears ; the upper part of the figure shows the 
mechanism in the low speed position, and the lower part shows 
tle mechanism in the high-speed position. The motor shaft 1 
carries at its extremity and keyed upon it a pinion 2, which 
meshes with a number of planet pinicns 3. These planet pinions, 
the width of the teeth of which is slightly greater than that of the 
pition 2, are mounted loosely upon shafts 4 fixed -to a plate 5. 
This plate 5 is solid with the shaft 6 to be driven, and itis mounted 
loosely upon a prolongation 7 of the motor shaft 1. The planet 
pinions 3-are in mesh with an internally-toothed wheel 8, which is 
solid with a box 9 9!, capable of rotating idly upon the shaft 1 and 
the shaft 6. The box 9 9! carries on its periphery a brake drum 10, 
and it is terminated by a disc 11 on the side opposite to the motor 
shaft. A spring 16 constantly tends to bring the face 9 of the 
box 9 9 towards the plate 4 these parts holding the planet 
pinions between them. To this end these latter are provided with 
shrouds 12 12!, bearing respectively upon cheeks of the box and 
of the plate 5. In the box 9 9! the bearing surface is constituted 
by a circular crown having its centre upon the axis of the shaft 1. 
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This crown is solid with the box. Its mean radius is that of the 
circle passing through the centres of the planet pinions, and its 
height is equal to the diameter of the shrouds 12. Upon the plate 5 
there are as many circular bearing surfaces as there are 

pinions. The shaft 6 is connected with the parts of the engine or 
of the motor vehicle that it is desired to rotate by means of any 
appropriate coupling. An operating fork 13 may bear upon the 
plate 11, and the brake Land 14 may be applied upon the brake 
pulley 10, (1) Low speed: The spring 16 is compressed by means 
of the fork 13. The movement of the part 5 towards the left- 
hand of the figure is prevented by the stop 15. The box 99! 
moves towards the left hand, and the planet pinions are released. 
At the same time the brake band 14 is tightened in such a manner 
as to lock the box 9 91. In these conditions the shaft 1 in rotating 
causes the planet pinions to rotate, and they roll inside the 
crown 8 Co uently the shafts 4 and the part 5, and therefore. 
the shaft 6, are driven in the same direction as the shaft 1, but at 
a reduced speed, which depends upon the relative diameters of 
the pinions. (2) High speed: The brake and the fork 13 are 
released. Under the influence of the spring 16 the planet pinions 
are held between 5 and 9, and consequently can no longer rotate 
if the strength of the spring 16 is sufficient. The entire system 
then rotates in one piece, and consequently the shaft 6 rotates at 
the same speed-as the shaft 1. At the moment at which the 
plates hold the planet pinions, these latter are stopped by the 
friction resulting from their double movement of rotation round 
the shafts 4 and around the shaft 1. (3) Disengagemeat: The 
fork 13 is acted upon in such a manner as to permit of the rota- 
tion of the planet pinions, and the brake 14 is released. The 
shaft 1 then produces the rotation of the planet pinions, which 
en rotate the box 9 9! loose upon the shaft 6.—May 15th, 


22,598. October 12th, 1906.—IMPROVEMENTS RELATING TO STEER- 
ING IN Motor RoaD VeEHIcies. William Wallis, 65, Balham 
Park-road, London, S.W. 

This invention relates to improvements in steering gears of the 
known type, in which the important parts are duplicated, so that, 
in the event of collision or accident carrying away or damaging 
oue part, the vehicle can be effectually controlled or steered. 
These improvements are characterised by the use of a right or 
left-handed screw shaft actuated from the steering wheel and 


n°22,598. 

















operating the steering rods, There are four figures, Fig.:} 
illustrates the arrangement. B represents the right and left- 
handed screw shaft, mounted in rigid brackets A A, which are 
secured preferably to the front axle. The shaft B is actuated from 
the steering wheel rod N, through bevel or equivalent i 

K L. The nuts C C are guided by the fixed shaft D, also paerim. 
to the brackets A A and actuate the steering rods F F by‘ sliding’ 
link connections E E and collassGGGG. The steering rods are 


connected as shown to the levers. H H on the wheel pivots: M 
shows the bracket carrying the lower part of the steering pillar 
The threads of B are preferably pill or treble.lock threads, to 
impart.a sufficiently quick motion and at. the same time provide 
a la beneng surface. It is clear that the extremities of the 
pia Bs HH deseribe arcs. of circles, whilst the nuts CC move 
laterally, and to allow for this the connection at Eis slotted. F 
represents the steering rod and G the collar, the bearing E. being 
slightly el te prevent apy distortion of the rod F. To 


allow. for the vertical play of the springs an ordinary sliding tele- 


pla: 
scopic joint is fitted in the rod N.—May 15th, 1907. 
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2846. February 6th, 1906.—ImpRoveD MEANS FOR MAKING 
FLUID-TraHT THE Rotary Parts o¥ Macuuines, Dr. Pau/ 
Kmden, St. Gatl, Switzerland.— Date under International Con- 
vention, Febrravy 6th, 1905. 


This invention relates to elastic fluid turbines or other machines 
With revolving shafts, and, in particular, to an improved method 
of tighténing the joint between the parts having motion relative to 
each ofher in such manner as to offer advantages over the 
stuffing-boxés in general use. The special feature of this inven- 
tion is to shut off the pressure of the elastic tiuid without produc- 
ing friction between the solid parts moving in relation to each 
other, thus preventing the necessity of tsing a lubricant. There 
are six figures. It is known that an elastic fluid exhausting from 
a pipe, as shown in A of Fig. 1, which bears a flange B at its 
exhausting end, wil? not, ivi all circumstances, blow away a plate 
C which is brought near the flange in a le] position to the 
same. In certain conditions the plate is kept close to the flange 
in a slightly vibrating state, leaving a small gap between plate and 
flange. A small amount of the elastic fluid will leak through this 
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pap. While passing through the gap the elastic fluid expands to 
ess than the atmospheric pressure, in consequence of the cross 
section of the gap increasing towards the outer periphery of the 
flange. The atmosphericpressure on the outside of the plate over- 
j|balances the inner pressure, and forces the plate against the 
flange. The amount of leakage is automatically controlled by the 
| tendency of the inside and outside pressures on the plate to 
‘balance each other, No difference can be ascertained if the plate 
‘or the flange rotates abont an axis parallel to that of the pipe. 
Fig. 2 is a part of a longitudinal section of a steam turbine. The 
| pressure on the side A of the wall B may be higher than the 
| pressure on the side E. The shaft S which passes through the wall 
' B carries the elastic member C a small distance from the surface 
of B. The pressure in A tending to equalise with that in E, will 
| fozee the fluid through the gap D, where it expands, as the gap 
‘has the qualities of an expansion nozzle. The average pressure in 
D becomes lower than that in E, thus forcing C against the wall 
B, leaving the gap D so small that only very little leakage wil! 


‘occur.—May 15th, 1907. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


845,816. CENTRIPETAL-CENTRIFUGAL PUMP AND CONDENSER, R. S, 
Prindle, New York, N.Y., assignor of one-half to C. H. 
Tompkins and V, C.. Tompkins, New York, N.Y.—Filed 
March 5th, 1902. 


(845,816.) 


denser, steam and water being drawn in together, the idea being 
\that the centrifugal action will enable the ordinary air pump to 
be d with. ‘The rotor isa turbine driven by the steam, 





m3 Ken halle as shown iv the engraving. There are twelve 
claims, 


This invention consists in the use of a centrifugal pump as a con- |; 





845,830. APPARATUS FOR TAPPING Mains, W. H. Van Wi, 17, 
Newark, N.J.—Fited October 30th, 1906, . 


The apparatus is a combination of a crown saw with a smal! 
internal combustion engine. There is only one claim. 


846,004. Exprosive Enaine, ('. H. Brooks, Detroit, Mich, assigno 
to the Brooks Motor Company, Detroit, Mich., a Corporation w, 
Michigan—Filed August 7th, 1905. 

Explosive charges are compressed in gas-tight chambers in which 
cranks revolve, each chamber being in free communication with 
one pair of cylinder valves in the pistons, to permit the explosive 


846,004. 




















charges from the chambers to pass upward through the pistons 
into the cylinders. The exhaust valves are placed in the heads of 
the cylinders. A cam shaft works the exhaust valves. The inhaling 
valves open into the crank chambers as shown. There are four 
rather Jong claims. 


846,079. EXTENSIBLE SHAFT, V. A. Yost, Ossining, N.Y.—Filed 
November 7th, 1906, 

A groove is cut in the male shaft, in which is placed a key com- 

posed of steel] balls, which permit the lengthening or shortening of 
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the shaft, and the rotation of one portion independently of the 


| other in one direction, but locking the two portions together for 
rotation in the opposite direction. There are five long claims. 


846,357. Propucer Gas Apparatus, 1, FP. Smith, Lexington, 
Ohio.—Filed April 17th, 1906. 

This invention is adequately described by the third of seven 

claims. In a gas generator or producer operated by inverted com- 


bustion or down draught, a centrally located air and steam inlet 


its upper end provided with a closure having suit- 


passage oat 
ed passages opening into the combustion chamber and 


ably controll 


846,357] 











a fuel magazine provided with an inlet for air and an outlet for 

roducts of combistion and volatile gases, a mixing chamber or 
sce wherein the volatile gases from the fuel. magazine. and: the 
air passing into the centrally arranged air passage may be’ tho- 
rouzhly mixed and burned, and means for passing the products of 
combuation, along with the commingled air, into the gas-generating: 
portion of the fnel bed, 
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EARTHWORK RECEPTION IN EGYPT. 

(By a Correspondent.) 
Ir must be understood that in this article we are 
dealing with earthwork in a country where measurement 
is regarded as an opportunity for swindling by everyone 


except the measurer—in short, Egypt. If the contractor 
is of the better class he will do his best to prevent it. 
but his chain boys, staff holders, &c., against his own 
express orders, will try to do their best for their—to their 
mind—misguided master. Their “ best” consists usually 
of pouching half a metre of tape, in sneaking a link or 
half a link on a chain, or in putting a staff on a clod of 
earth or even on their foot. These are small things 
which do not benefit the contractor, make a very small 
difference to the final cube, and irritate the engineer 
measuring immensely. 

I will deal only with large contracts, from a half to 
one and a-half million cubic metres, spread usually over 
a considerable area of country, in the shape of canals and 
drains of various sizes. 

In this case the measurement may be spread over 
several weeks, working a few days a week, as the canals 
or drains are finished. The contractor has to supply all 
requisite men and instruments, but usually the engineer 
will prefer to take his own level, whose vagaries he knows, 
and will have one chain boy, more or less honest. Other 
instruments—chains, tapes, staves, &c.—the contractor 
supplies, but the engineer should have one tape of his 
own to verify these. There are shops in Cairo where 
they ask you whether the tape required is for receiving 
or delivering, or “Do you want it accurate?” If inter- 
mediates in low ground are required, where a 4 m. staff 
would not be long enough, we use a joint or ‘ waslah ” 
1 m., 1°5 m., or 2m. long. It is as well to see that the 
length is really what is stated, and not a fewcentimetres 
short, for 5 cm. on a canal of 20 m. bed width may cost you 
£8 to £4 per kilom.—not a big thing in a total of about 
£2400 per kilom., but still aggravating. 

Let us deal separately with the various classes of work 
to be measured, taking the simplest first. All payments 
are made on measurements of excavations. 

Small branch drains vary from 4 m. to 2 m. bed width, 
and from 1} m. to 24m. in depth, with side slopes of 
1:1. The high-water level is below country level, so 
the spoil is merely dressed, and has to withstand no water 
action. The length of these branch drains varies from 
a few hundred metres to 8 or 9 kiloms. They can easily 
be taken over by one engineer in the following manner :— 
He starts the chain along the bed of the canal, with 
instructions to make a mark every 100 m.,and a warning 
as to what will happen if he finds a mistake on checking 
This takes two men on the chain and one to make the 
marks. 

The engineer puts up his level at 100 m. and takes a 
back sight at 0 on the berm, with an intermediate at 0 
in the bed (this gives him the depth of excavation), and 
a foresight at 200 m. He aiso takes a tape measurement 
of bed and top width of excavation at 0, 200, 400, «c., 
booking these opposite the level readings as he walks 
along the drain berm to the new stations of the level at 
300 m., 500 m., &c. Thus in his level book he has all the 
data requisite for calculating the cube. The height of his 
section is the difference between backsight and inter- 
mediate, and the mean width is the mean of the two tape 
readings at the same point, and his length is 200 m. It 
should be stated that this work is being done in an abso- 
lutely flat country, with regular parallel contours, so that 
one point will give the level, to a very accurate degree, of 
the original cross section of the drain. Every mile or so 
a length of 100 m. (between two marks) should be checked 
with the engineer’s own tape. 

Thus, for taking over a branch drain, the contractor has 
to supply the following men :—On chain, 3; on staves, 3; 
carrying level, 1; carrying level box, &c., 1; odd man, 1; 
perhaps an extra staff-holder for taking intermediates and 
forming bench marks, 1; total, 10. The contractor or his 
engineer must also be present and there will be one or two 
saises leading horses. 

We now come to the case of a distributary canal. 

The canal is also cut through natural soil—tabula rasa— 
but the high-water level is $m. above country level. 
Consequently the banks must resist a water pressure, 
and need to be fairly solid. Enough earth for this pur- 
pose cannot be extracted from the canal proper, for the 
section would be too big for the flow, and the mainten- 
ance cost for clearances would be heavy. For this reason 
borrow pits 50 cm. deep are made outside the canal banks 
on each side. The banks are about 14 m. high—above 
ground level—and from 1m. to 5m. wide, according as 
the bank is to be used as a road ornot. The borrow pits 
must not, be more than 50cm. deep, for the following 
reason :—The Government pays only crop compensation 
for the area of these borrow pits, as within two or three 
years they are filled in by ploughing, and become 
cultivable again. If the depth is greater than 50cm. the 
time taken to fill in is greater, and stagnant pools may 
be formed. On the other hand, if the depth is less than 
50cm., the borrow pit becomes wider than it should, and 
more compensation has to be paid. Moreover, a differ- 
ence of a few centimetres in depth on a borrow pit may 
make a very important difference to the cube; hence 
borrow pit depths must be accurately measured. For 
measuring such a canal two responsible measuring 
engineers are necessary, and proceed in the following 
manner :— 

A chain is started off along the bed of the canal, 
marking the level stations. One engineer takes the level 
along, say, the right bank, having his foresights on one 
bank and back sights on the other, merely to check the 
bank level. 

He has his back sights at 0, 200, 400, &c., and has the 
following intermediates along a section perpendicular to 
the canal axis at his back sights :— 

(1) In bottom of right borrow pit. 


(4) In bed of canal. 
(5) On berm of left borrow pit outside bank. 

(6) In bed of left borrow pit. 

These six, in addition to his back and foresights, 
making eight readings at each level station. To save 
time he has eight staves. The positions are shown in 





the sketch. No.3 is put sometimes on the left, some- 
times on the right inside berm. 

The widths of the borrow pits on each side, and of the 
top and bottom canal bed widths, are measurel by three 
tapes at every 100 m. At the same time a second chain 
is keeping pace with the level, and being watched by the 
engineer, who is booking widths. 

The leveller walks along the right bank and books all 
the levelling. The “widths” engineer walks along the left 
bank, booking borrow pit widths and bed widths, and 
watching that no swindling is taking place; the leveller 
keeps an eye on the men in the right borrow pit to see 
that they call out the right width. The man taking the 
widths keeps his eye on the staves to see they are being 
held on ground level, and not on the man’s knee. Pro- 
ceeding thus, the canal is measured in one operation. 
Once the men have got accustomed to it, it goes very 
quickly. The average rate may be taken as 2 kiloms. per 
hour, though on favourable occasions3 kiloms. can be done 
in an hour. In a branch drain a rate of 2} to 3 kiloms. 
per hour is easily obtainable. 

Where care must be taken is in the borrow pits. A 
favourite trick is to make the pit 50 cm. deep at the edges, 
and 35cm. to 40cm. in the middle. By putting the 
staves 1 and 6 in the middle of the borrow pit, and so 
taking the smallest height, this practice is soon dis- 
couraged. It may, however, be found necessary to take 
two or three levels in the pit, or even to stretch a rope 
across taut from side to side, and measure downward 
with a rule—but this is tedious. Special attention must 
be given to staves 2 and 5—if these are held on a clod 
of earth, we soon have 40 cm. borrow pits appearing 
as 50 cm. 

If it is found that the contractor’s men will insist on 
this petty pilfering, cut 100 m.® off the total cube for each 
such occurrence, and the men soon find that the possible 
gain of 10 m.* is not worth the risk of a loss of 100 m.*— 
also the contractor will take more active measures to stop 
it. It only had to be done twice, for example, during the 
reception of over 24 million metres cube, divided among 
five contractors—for the report that it has been done is 
soon spread. Men required :—Staves, 7 back, 1 fore, 
1 odd ; tapes, 6; chains, 6; level and odd man, 3; total, 24 
—besides saises, c. 

The irrigation system is usually as in sketch—roughly. 





Now a very nice round for a morning’s work—from 5 to 
10 or 11 o’clock—is along distributory I. from the head 
—about 4 kiloms. perhaps; fly levelling to inlet of branch 
drain I.—about 500 m. to 1 kilom.; back along branch 
drain I1.—about 4 kilows. or so; and then fly levelling to 
head of distributory I. to close the levelling and check. 
As usual in all levelling, too many bench marks cannot 
be left on head sluices, drain inlets, road bridges, &c. 
By closing on to such B.M.’s made days before, many 
weary kilometres of return check levelling may be saved. 
We now come to the measurement of the main drains 
and feeder canals. These are of large section. A feeder 
canal may be 10m. or 11in. bed width and 24m. deep, 
with high banks 5.m. wide, while the main drain may 
attain 20m. bed width or more, and a depth of 4m. to 
5 m., though the banks are merely the spoil, dressed. 
These big channels often run in an old depression, 
hence one point in a cross section is not enough, but 
points have to be taken at every change of level and 
the section plotted, the type section of the new channel 
applied to it, and the area excavated calculated by 
Simpson’s rule. These sections are taken by convention 
every 200 m., unless the ground is especially rough and 






section, it is more convenient to take the line of top of 
bed slope A or of edge of bed B. This is especially the 
case if there is still water in the old channel when the 
preliminary sections are taken. These sections having 
been taken, the channel is excavated, and when finished 
another levelling is made along the line of the canal to 
see whether the type section has been excavated all 
through. This final levelling and measurement differs 
according as the channel is a drain or a canal. If a 
drain, the banks are of no importance, and the actual 
cube of the excavation is only to be determined and 
assurance gained that designed bed level, bed width, 
and side slopes have been made. In a canal, however, 
the bank must obviously also be levelled; often despite 
the size of the excavation, borrow pits must be made 
to complete the banks. In big canals these can be 
made in the bed of the canal without harm, as their 
sectional area is small compared with the sectional 
area of the canal itself. If outside the canal, they are 
measured as described for branch canals. 

In the case of a main drain, of which sections have 
| been taken, the level is taken along the bed. The 
usual precautions are taken with the chain. Every 
200 m. at least three points in the bed of the channel 
are taken, as on a 20 m. width, differences of level of 
15 to 20 cm. are easily made by the workmen. It 
should be explained that, in order to be on the safe side, 
the workmen are given 10cm., say, extra width and depth 
to excavate. The workmen are all “ Saidees ’—men from 
the southern provinces—and there is very little doubt 
that they do not get paid for quite all the cube they 
excavate. Ofcourse, ifthe channel has been taken out bigger 
than type section, we only pay for type section; if less, 
we deduct the amount still to be done—if not large. If 
large, of course the contractor must bring back his men 
and doit. Hence, usually, the reception of these large 
works is simple. They have been excavated a trifle too 
big, we merely ascertain that the amount required has 
been taken out, and do not worry about the surplus. 

If the main drain has been cut through natural soil, the 
taking of sections is unnecessary. At the reception the 
level is run along the berm, and the bed levels taken by 
means of staves on 2 m. joints—or “ waslahs ”—at three 
spots in the cross section every 200 m. At the same 
time bed and top widths are measured by a tape. If 
necessary side slopes must be measured. The method 
is given below. But in practice, as stated above, the 
channel having been cut too big (slightly) the side slopes 
are not of great importance. 

In a main canal of which sections have been taken, the 
level must be run along the bank. and a level also taken 
at the berm, if called for by the design of the canal, as 
well as the bed levels in three places, each 200m., and 
bed and bottom widths. If borrow pits have been made 
in the bed to bring the banks up to size, these must, of 
course, be paid for, and hence the exact bed level, bed 
width, and top width applied to the sections taken to 
determine the actual cube excavated. That is the differ- 
ence between canals and drains. In canals the whole 
| cube must be counted, as it is needed for the banks. In 
| drains only the designed cube is counted; any excess is 
| neglected. Naturally, a contractor having a good price, and 
| finding a nice piece of soil, will make his canal banks too 
| high in order to have the extra cube. This is detected by 
the levelling, and the surplus, as calculated from the bank, 
must be deducted, i.e., the part between the full and the 
dotted lines must be deducted. Sometimes banks are 
ordered to be made 10 per cent. too high to allow for 








Made Bank 


Bank 





shrinkage. In this case, anything over and above this 
10 per cent. is deducted. Soil that has been excavated 
and piled in a bank occupies about 10 per cent. more 
cube than the excavation from which it wastaken. Now, 
all payments are made on measurements of excavations, 
but the deduction—above—is made on the cube calcu- 
lated from the made bank, so the contrator, who has 
taken out «m.* per metre run too much, as calculated 
» r) m.° 
100 

per metre run, as the deduction is calculated from filling. 
This 10 per cent. is quite enough to discourage contractors 
excavating more than they ought. If the canal runs 
through natural soil, and no sections have been taken, 
the reception is carried on in the same way, except that 
a staff must be put on the natural soil, outside the canal, 


from excavation, has a deduction of («+ 





broken with old banks. 





As itis measured 


“The Engineer 


Levels are taken at the points 1, 2, 8, &., the point 
where the centre line of the new channel comes being 
carefully noted, so that the type section may be correctly 
applied to the section of the old channel. The new 





(2) On berm of right borrow pit outside bank. 
(3) On berm inside canal Lente 


| 


channel has been traced before the sections are taken— 
sometimes instead of marking the centre line on the | 





to give depth of excavation. 
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If the contractor has begun excavation in an old 
channel, before the engineer has been able to take pre- 
liminary sections, a profile 5 m. wide must be left every 
200 m., and not removed till sections have been taken. 
Thus the contractor is not delayed by the engineer not 
being able to take the preliminary sections, 
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It is important sometimes to take side slopes, to 
determine exact cubes, and also to 
circumvent the habit of making 
the slope with a convex surface, 
as shown by the dotted line. In 
such a case top and bottom widths 
are correct, as if the slope were 
1:1, and the cube is calculated for 
the line abcd, whereas the piece 
6 c de has not been removed. 

To measure the side slopes we have used the following 
method : a long mason’s straight-edge is taken and fitted 
with a foot, at an angle of 135 deg. with the straight- 
edge. Thus, when the foot is horizontal, the straight- 
edge is at the slope 1:1. The straight-edge is placed along 
the side slope of the canal. On the foot a rod 1m. high 
is held vertically—by means of a plumb bob—and across 
the top a staff or rule is laid horizontally—a spirit level 
being used; a 6 c¢ is the straight-edge with the foot 
attached; b d is a vertical rod 1 m. long; d e is the staff 
placed horizontally. This is an ordinary level staff, and 
the distance d e read off, when 6 d is vertical and d e 
horizontal, gives approximately the side slope; 6 d is 


not fixed to a be nor d e. The apparatus—to use a 
dignified term—is in three separate parts. Of course, it 
is very rough, but is accurate enough to show differences 
of 1 cm. in the length of de, i.e., whether the slope is 
1°11 tolori1-:12to1. This system is rather unfair on 
the contractor, but it is only used when the contractor 
has tried to swindle by not dressing his side slopes pro- 
perly—hence the loss he incurs he must regard as a fine. 
The contractor loses the part shown hatched in sketch 
—exaggeratedly, of course. 


It must be remembered that earthwork measurement 
is an approximation. We take a section of a canal 
200 m. long, having a trapezium as base and top, and 
assume that the volume of this solid truncated pyramid 
on a trapezoidal base is mean of areas of ends multiplied 
by heignt. It is a near approximation, and in the 
measurements it is not necessary to work to a nearer 
approximation than is permitted by our method of 
calculation. 

In all earthwork measurements in Egypt the engineer 
must be Argus-eyed. Cases have been known where 
profiles left for measurement have been raised }m. by 
earth being put on them and then young crops planted on 
top, so as to give the new surface an old appearance. 
Another method is to take off the top } m. of profile. 
earefully add 4m. of earth, and then carefully replace 
the old top. Low curved profiles are very easy to fake, 


CZ 
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as shown by the dutted line. It has been known that 
ten such profiles running—i.e., over a Jength of 2 kiloms.— 
have been buried to an average depth of 30 cm., and 
only discovered by accident. The canal was 10 m. bed 
width, and the cube involved was about 6000 m.’, and the 
value £E.150. The workmen do this on their own 
initiative. The contractor discovers it in paying the 
men—it is all piece work—but does not bruit his discovery 
abroad. The Government engineer has to find it out for 
himself, and all the other forms of peculation too. 








THE Commissioner of Police has written to the metro- 
politan Borough Councils informing them that the following 
circular-letter has been addressed to the various omnibus com- 
panies on the subject of the dropping of oil and grease from motor 
omnibuses : —‘‘I am directed by the Commissioner of Police of the 
Metropolis to acquaint you that complaints are still being made, 
especially by the various Borough Coun@ils, of the nuisance caused 
by oil and grease being dropped from motor omnibuses. Observa- 
tion shows that in many cases no provision has been made by 

roprietors to prevent this, also that in many cases where trays 
com been fixed they have become defective, and that in other 
cases, again, oil is allowed to accumulate to such an extent that it 
splashes over. I am, therefore, to inform you that one month 
after this date the regulations on this subject will be strictly 
enforced, and any vehicle found to be defective in this respect will 
be considered to be unfit for public use, and dealt with accord- 


ingly.” 





AUXILIARY MACHINERY ON MERCHANT 
STEAMERS. 


STEERING GEARS, 


In the comparatively small amount of space at our 
disposal in the Supplement it was impossible for us to 
deal fully with all the auxiliary machinery now used on 
board the various types of steamships. At the same time 


there is none which has been more hampered by conser- 
vatism than electricity. 

Mechanism whose motive power is hydraulic is no 
more reliable or trustworthy than that controlled by 
electricity, and yet, even with the sometimes present 
danger of disablement due to cold, an almost universa] 
degree of reliance is placed upon it. It seems, however, 
probable that in the near future electricity will become, 





if not the motive power, at least the controlling power in 


Fig. 1—STEAM STEERING GEAR—JOHN HASTIE & CO. 


there is probably no section of such machinery which has 
received—and deservedly so—more attention during late 
years than the mechanical devices by which the vessel is 
steered. The huge vessels now built, and the ever- 
increasing rate of speed at which they travel, call for far 
more perfect control than was even thought of a few 
years back. That the makers of the different types of 
steering gears have been able to grapple with this most 
important question successfully no one will deny. But 
there is, nevertheless, still room for improvement, and as 


our steering gears. Electricity lends itself in a superlative 
degree to the exigencies of the naval architect; the 
very tact that alternative controlling stations can so 
easily be provided being in itself a most powerful factor 
in favour of its adoption. The environment of the 
steering gear of a Jarge ship being such that the greatest 
enemy to the use of electricity, namely, dirt and dust, 
can be made practically absent is also an element in its 
favour. 

However, we do not intend further to discuss the rela- 





Fig. 2-STEAM STEERING GEAR—JOHN HASTIE & CO. 


time goes on and as their experience becomes more and 
more extended with the new sources of power at their 
disposal, we may confidently look to the future to see 
even more efficient steering apparatus than is at present 
made. As we briefly stated in the Supplement, makers 
do not appear willing to place too mucb confidence in 
electricity, and yet this is almost an ideal power for such 
a purpose. To whatever branch of engineering we turn, 


| tive merits of steam, hydraulic, and electric power. It is 
| only our desire to bring before our readers some examples 
| of the latest practice in this branch of marine engineer- 
| ing. Different makers pin their faith to different systems. 
It is only necessary to give even a cursory glance at 
such leading types to realise that sound engineering 
principles have been adopted, with the result that the 
mechanisms devised attain a high degree of efficiency. 
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But it must be clearly understood that in drawing atten- 
tion to these few types of gear, we in no way undertake 
to adjudicate as to their respective merits. It would, 
indeed, be a hazardous task in our present state of know- 
ledge to assert that any design was suited to all local 
circumstances and conditions of working. 





valve in some cases is a flat, but more often a round or 
piston valve, and its action admits steam to the slide valves 
of the engine. A type of gear which embodies some of the 


most recent features of practice is illustrated in Fig. 1. 
This shows a view of one of the very latest examples 
of the Wilson-Pirrie steering gear as made by John 


Fig. 3—-STEAM STEERING GEAR—JOHN HASTIE & CO 


The oldest and still most universally used system of 
power gear is that in which steam is the driving medium. 
The early practice was to place steering engines in the 
immediate neighbourhood of, even if not actually upon, 
the bridge itself, communication being made with the 
rudder head by means of rods and chains. Now it is the 


Control Valve Type A 











Hastie and Co., Greenock, and fitted by them into 
steamers of the principal steamship lines of this and 
other countries. The illustration shows with sufficient 
clearness the principle of the gear. The tiller is under- 
neath the quadrant, being free to move on the stock, and 
connected to the point of the tiller by means of strong 

















































Swain Sc 


“The Engineer” 


Fig. 4—STEAM TILLER—BROWN BROS. 


generally accepted custom, especially in the larger types 
of ships and universally in warships, to place the steering 
engine in close proximity to the rudder head. In either | 
case the valve controlling the admission of steam to the 
engine was operated by a series of rods connected with 
the small steering wheel on the bridge. This controlling | 


spiral springs. Through this means the shocks of the sea on 

the rudder are practically absorbed in the springs. The | 
gear acts direct on a toothed rack fixed to the quadrant, | 
and chains are entirely done away with. The illustra- | 


| tion also shows the firm’s patented “ V ” surface friction | 


rudder brake, which is fixed to the tiller, and is claimed to | 


, be so powerful that it is able to hold the rudder in the 
| roughest weather, even when it is necessary to secure 
| relieving tackles to the gear. A second type manu- 
factured is shown in Fig. 2. It is a vertical chain 
drum steering gear, and is suitable for fixing against a 
bulkhead in ships where the space is limited. In these 
gears the control valve adopted re- 
volves upon its axis instead of having 
the usual reciprocating motion, the 
gearing for operating this from the 
bridge being clearly shown in the en- 
graving. Fig. 3 illustrates an ordinary 
table gear which is a standard type 
for cargo vessels up to 5000 tons. 
Even in the cheapest class of steering 
gear now made, it is the practice of 
good makers to machine cut from the 
solid all the teeth of their gearing. In 
the past trouble was frequently expe- 
rienced with the worms and worm 
wheels of steering gears, but through 
careful design and efficient lubrication 
this trouble has been overcome in 
this and other makes of gear. The 
arrangement adopted here, as will be 
seen from Fig. 3, is that of a pipe 
being taken into an oil-box above the 
main worm of the steering engine. 
This is the discharge pipe of the oil 
pump which is worked off the engine, 
and which takes its supply from the 
oil bath below the worm wheel. 


A striking development in steering 
gears was the steam tiller introduced 
by the late Mr. Brown in 1889. The 
principal feature in this was the direct 
application of the power to a quad- 
rant attached to the rudder head, and 
in this form, or a modification of it, 
has been largely adopted not only in 
the mercantile marine but also in the 
Navy. The accompanying illustration 
—Fig. 4—represents one of the latest 
and most improved examples having 
an alternative design of controlling 
gear. The steam tiller made by Brown 
Bros. and Co., Limited, Edinburgh, 
has been modified and improved since 
| first introduced, and with the latest patents embodied, is a 
| highly efficient machine. Associated with the controlling 

gear is Brown’s patent economic valve, which effects a very 
great saving of steam. To obviate the severe load upon the 
worm and worm wheel driven by the engine, a counter- 
shaft has now been introduced which permits of a worm 
with two or three threads being fitted, thus very much 
lightening the loads on the threads of the worm. One rotary 
valve is fitted for both steam cylinders, and this is driven 
by bevel wheels actuated from the crank shaft, thus dis- 
pensing with the use of excentric rods and straps, and their 
inherent liability. to slacking back and breaking. It is 
also claimed that the bevel wheels throw oil efficiently on 
to the working parts, so that oil pumps are no longer 
required. Incidentally we may mention that the teeth 
of the rack and pinion are now made of a special form of 
knuckle tooth, and the rack is made in two parts, so 
that a double life can be given to it by reversing the 
sections. The economic valve is shown in the top 











Fig. 5-BROWN TELEMOTOR 


view of Fig. 4. It allows the control valve to be 
extremely sensitive, so that the gear respons to the least 
movement of the steersman’s wheel. The valve, as will 
be seen, is lifted by the control valve through inclined 
planes, and every time the latter returns to its central 
position the economic valve closes, and so absolutely shuts 
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off steam. 
over others worked by small slide valve and cylinder or 
relay, &c., is, itis claimed, that the steam is absolutely shut 
off to the valves themselves; there being no little valves 


One of the features this valve possesses | hand gear which is suitable for oil tank and turret 


steamers. 
The loss of steam by leakage at the controlling valve 
of steam steering engines has frequently been noticed. 














Fig. 6—STEAM AND HAND STEERING GEAR-—BOW, McLACHLAN & CO. 


or pistons to leak, it is opened positively and mechanically. 
At the same time, should it jam in any position, it is 
open, thus allowing the gear to be worked in the ordinary 
way; whereas, were it possible to jam in the shut posi- 
tion, the results might be disastrous. 

The alteration from steam to hand -power is easily 
effected. In the original type of this gear a large friction 
brake band was used in both cases, and this has been 
found to give satisfactory results. The control gear is of 
the floating type, so that it is impossible to disconnect or 
connect up the hand or steam gear in the wrong position, 
as the opening of the steam valve and the cut-off are not 
regulated by the revolutions of the engine. This steam 
gear can be regulated from the bridge, either by the usual 
method or by the firm’s well-known telemotor, which we 
illustrate in Fig. 5. This was introduced some years ago, 
and successive modifications have been effected on it 
until it has assumed the form represented in the engraving 
referred to. As will be observed, a plunger is caused to 
reciprocate in a cylinder containing the transmitting fluid 
by a rack-and-pinion motion actuated by the steering 
wheel. A line of pipes leads to a cylinder, the piston of 
which operates the controlling valve of the steering 
engine. In Fig. 4 the motor cylinder can be seen, and it 
will be observed that the return of the piston is caused 
by powerful springs on the removal of the pressure. A 
pointer on a dial indicates to the steersman the position 


This leakage is not necessarily caused by a badly fitted 
valve, but by the valve not quite closing when it is 


returned to the central position by the hunting gear. | 


c 
[Steam | 
| /alet 

















| through is the result. The new economic stop valve 
|}made by John Hastie and Co., Limited, Greenock, 
and of which a sectional illustration ‘is given in Fig. 7, 
| stops this leakage. When the quartermaster works 
his wheel on the bridge, the valve opens and admits 
‘steam to the engine, and whenever he stops turn- 
ing the wheel, the valve automatically closes. The 
valve chest contains a valve A, having the usual 
guide on the under side. Above the valve is a piston (, 
of greater area than the valve A, and having a small hole 
in it to allow steam to pass to its top side, and cause the 
piston to be in equilibrium. A passage D leads from the 
space on the upper side of the piston C to a chest E, 
containing a little slide valve F, working over a single 
port. This slide valve moves in unison with the control 
valve spindle of the steering engine, and opens the ports 
whichever way the control valve spindle is moved. When 
the quartermaster on the bridge opens the controlling 
valve G, simultaneously the links H fixed to contro] 
valve spindle move, through the links I J and rod K the 
slide valve F, which, uncovering the port L, allows the 
steam on upper side of piston C to escape. This destroys 
the balance of the piston, and the boiler steam on under 
side pushes up the piston and opens the valve A, which 
allows steam to pass to engine. Whenever the hunting gear 
brings the control valve back approximately to the central 
position the slide valve closes, the steam passing through 
the small hole causes equal pressure on both sides of the 
piston, and the spring outside the cover causes the 
valve to shut quickly, thus preventing any passage 
of steam until the wheel is again actuated by the quarter- 
master on the bridge. It closes absolutely at whatever 
position the engine stops, and at whatever speed it may 
be running, an action which cannot be done satisfactorily 
by a mechanically operated valve. 
Although on warships a complete hydraulic plant has 
long been in use for operating the turret’s lifts and guns, 
it is only within comparatively recent years that hydraulic 
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Fig. 7—HASTIE’S STOP VALVE FOR STEERING GEAR 
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Fig. 8—-HYDRAULIC STEERING GEAR—FULLERTON, HODGART & BARCLAY 


of the rudder. Provision is made for the replacement of | 
any leakage which may occur. 

A type of gearing which is meeting with increasing | 
popularity is that manufactured by Bow, McLachlan and 
Co., Limited, of Paisley. This is actuated by steam, | 
although hand gear can be resorted to in cases of emer- 
gency. This type has found much favour in naval circles, | 
and at the same time is used in the larger types of mer- 
cantile marine steamships. The gear is worked by a 
leading screw, on which there are large blocks linked to 
a crosshead on the rudder. To counteract the kicking of 
the rudder Dobbie’s patented hydraulic brake and buffer 
gear is used. Fig. 6 illustrates one of the firm’s 
improved horizontal combined steam and hand screw 
gears as fitted to many swift passenger steamships. This 
gear is operated by steam from the bridge through the 
medium of rods or a telemotor, and, of course, by hand at 
the engine. In this firm’s ordinary type, the controlling 
valve is operated horizontally by a spindle worked by a 
worm wheel actuated by the crank shaft of the engine. 
A bevel attachment in communication with the steering 
wheel on the bridge turns a threaded spindle, and by virtue 
of this screw being in mesh with a similarly cut extension 
piece on the worm wheel on the engine crank shaft steam 
is admitted to either end of the cylinder. This firm has 
devised an elaborate arrangement of combined steam and 
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power has been utilised for driving derricks and capstans 
in merchant vessels. This fact has accordingly acted as 
a deterrent to the use of hydraulic power in actuating 
the steering gear. But as nearly all our first-class liners 
are now fitted with a complete equipment of such appa- 
ratus for handling the cargo, hydraulic steering gears are 
becoming increasingly popular. 

In the gear designed and made by Fullerton, Hodgart 
and Barclay, of Paisley, there are two cylinders, placed 
athwartships, as will be seen in Fig. 8. “The rams act 
directly through a link on to the tiller. As will be seen, 
there is an automatic arrangement for shutting off the 
pressure when either of the rams reaches the extremity 
of their stroke. Controlling devices of various types can 
also be used in conjunction with this gear. The sim- 
plicity of this gear is one of its special features, and in 


| practice we believe that it has given satisfactory results. 


The hydraulic cylinder used in Brown's hydraulic steer- 
ing gear is illustrated in Fig. 9. 

Of electric, the latest form of steering gear, we only 
give one example. This is illustrated in Fig. 10, which 


| shows the steering gear which was fitted to Sir George 
| Newnes’ 
| Gateshead. 
| motor was fitted under the steering wheel on the bridge. 


yacht by Clarke, Chapman and Co., of 
In this the reversing controller for the 














Fig. 9-BROWN HYDRAULIC STEERING GEAR 


When the valve nears the central position it gradually 
cuts off the steam supply to the engine which is operating 
the closing mechanism, and when the port area becomes 
so much reduced that insufficient steam is admitted to 
turn the engine, the valve stops closing, and a blow 


and had its vertical spindle geared by bevel wheels to a 
small steering wheel used. It was at first provided with 
following-up gear, so that the controller was automati- 
cally brought to the off position when the steering wheel 
was no longer turned, but this feature was afterwards 
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abandoned, the motor being stopped by the steersman 
turning back the wheel. Trip switches were fitted to 
the steering post quadrant to open the circuit when the 
rudder had reached its full travel to either side. This 
only prevented further movement in the same direction, 
and allowed the motor being reversed to bring the rudder 
back, when the circuit was again closed. Clutches were 
provided to allow of hand steering, as shown in the 


; l 

such plants made by this company, over two million tons | to cool the chambers without the use of brine pipes, but 
of refrigerated meat and other produce has been brought | utilising {instead pipes containing cold ammonia er 
here from New Zealand, Australia, and the River Plate, | carbonic'acid gas, as the case may he, directly expanded 
without any claim having been made for loss or damage | through ‘these pipes, which are fixed in the chambers in 


through failure of the refrigerating machinery. 


The actual application of cold to the chambers on | 
The dry air | 
circulation system, which was originally introduced by | 


board ship is effected in different ways. 

















Fig. 10O—ELECTRIC STEERING GEAR—CLARKE, CHAPMAN & CO. 


engraving. We are informed that this gear, which has 
been working since 1904, has given entire satisfaction. 


this company, is a favourite method, very generally 
adopted on the large meat and fruit carrying ships. In 


| this system the air-cooling coils containing the cold gas 


REFRIGERATING AND ICE-MAKING MACHINERY. 


The Linde British Refrigeration Company, Limited, of | 
35, Queen Victoria-street, London, E.C., occupies a pro- 
minent position as constructors of refrigerating machines | 
for use, not only in the mercantile marine, but also in the | 
Navy. As example, we give two illustrations, one, | 
Fig. 12, showing a small complete electrically-driven 
ice-making plant on the Linde carbonic anhydride system, 
of which a large number have beea supplied for use in | 
the Japanese navy, and the other—Fig. 16—illustration | 
shows a large machine capable of maintaining in a frozen | 
condition on board ship about 100,000 carcases of mutton. 
It is’a notable fact that’ the ‘first machine in which refri- 


Fig. 11-DRY AIR PUMP—WORTHINGTON 


geration was effected by the alternate liquefaction and 
evaporisation of a condensable gas, which was used for 


| or brine are concentrated in a large battery in a separate 
| chamber. 


The air is drawn from the hold by means of a 
fan, steam or electrically driven, and passed through this 


| battery, where it is cooled and dried and returned to the | 


hold again ; thus there is a current of dry, cold air always 


passing throughout the entire hold round about the goods | 
By the adoption of this method the | 


stored therein. 
presence of snow or moisture of any kind in the cold 


| chamber is, it is said, entirely avoided, and purity ensured, 


in addition to the maintenance of a low temperature, 
which is the main object. 
Another method more particularly adopted in smaller 


| plants is the use of brine pipes fixed close below the deck 


above the chamber over the space to be cooled, and 





Fig. 13—VERTICAL STEAM PUMP—WORTHINGTON 


exactly the same way as in the case of brine pipes, thus 
saving the space required for the brine refrigerator tank 
and brine pump, and also the cost and weight of these 
fittings. 

The power required for driving refrigerating machines 


























Fig. 12—A COMPLETE ICE-MAKING PLANT—LINDE 


| sometimes also fixed on the sides of the chambers. Brine | on board ship up to the present time in by far the greater 
| which has been cooled by the refrigerating plant is | number of cases has been provided by the ordinary 


the carriage of a cargo of frozen meat between this | pumped through these pipes, and in this manner the | steam engine, but in vessels, such as warships, passenger 


country and Australasia, was fitted by this company in | 
1898, on board the s.s. Perthshire, belonging to Messrs. | 
Turnbull, Martin and Co. 


It was of the type shown in| which has to be carried. Another very simple method | a tendency to drive the refrigerating machinery | : 
the illustration, and since then, in vessels fitted with | sometimes adopted in the case of the smallest plants is | cally, and many such plants are now at work. For this 


| desired low temperature is produced and maintained in | steamers, and yachts, where there is always to be found 
the space containing the meat or other perishable produce |.an electric generating plant of ample capacity, there is 


electri- 
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method many advantages are claimed, the chief one | street, E.C. This firm has for many years supplied such | and therefore all we can do is to illustrate a few 
being that the refrigerating plant can be placed in any | machinery for the equipment of some of the largest | of the more recent types, or those which have, in our 
convenient position on board the vessel close to its work, | steamships. With regard to pumping machinery, the | opinion, a special claim for representation. The engray- 
and the inconvenience and losses caused by long lengths firm has two standard constructions for marine service. | ing given in Fig. 13 illustrates a Blake vertical simplex 
of steam pipes are obviated, as well as the heat and noise | In that generally adopted on merchant steamers, most of | steam pump arranged with brackets for fitting it to a 
that are unavoidable in the neighbourhood of a steam | the vertical piston pumps have valve bolts which extend | vertical bulkhead. The steam ends of these pumps are 
engine. | down through the discharge valve seat to the suction | provided with valve gears that are positive in their action, 

The Linde British Refrigeration Company, Limited, | valve seat, and a lock nut holds the seats and all the | and these gears possess the important feature that the 


























Fig. 14—SINGLE-ACTING WRECKING PUMP—WORTHINGTON Fig. 15—TWIN AIR PUMP—WORTHINGTON 


has also erected a considerable number of machines for | movable parts in their places. The water ends of the length of the stroke can be adjusted from the outside, by 
ice-making, cold storage, and other duties on land; but as | pumps are of close-grained cast iron lined with heavy | means of collars on the valve-rod, an alteration which can 
our remarks on this occasion are confined only to the auxi- | composition liners. In the alternative construction, | be made even whilst the pumps are working. This type 
liary machines on board ship, and particularly with vessels | which is usually employed in those pumps which the firm | of pump can be built for 6001b. or more of water pressure, 
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Fig. 16—MARINE TYPE OF REFRIGERATING MACHINE—LINDE 


of the mercantile marine, we cannot deal with such ma- | manufactures for naval use and for high-class yacht work, ; and, where necessary, the cylinders are designed for 
chines in the present article. the entire water end or air end is of composition. In| working with superheated steam. 

No description of the auxiliary machinery for steam- | other respects the two types are similar. The firm also manufactures a Blake’s vertical simplex 
ships would be complete without a reference to the It is impossible in the limited space at our disposal to | cross compound feed pump suitable for bolting to a 
pumping and condensing plants made by the Worthington | deal fully with the numerous examples of pumping | bulkhead. This plant consists.of two vertical Simplex 
Pumping” Company, Limited, of 153, Queen Victoria- | machines which the firm makes for marine purposes, ! pumps, the water ends of which are exact duplicates. 
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The steam cylinder on one side is larger in diameter than 
that on the other, and compounding is effected by passing 
the exhaust from the high to the low-pressure cylinder. 
Provision is also made for working either side of the com- 
bination entirely independently of the other should the 
necessity arise. In order to prevent accident when either 
side of the unit is being used as a high-pressure pump, a 
water relief valve is fitted to each water cylinder. 
Where steam economy has been of considerable impor- 
tance this pump has frequently been erected by the 
makers, for it embodies the economy of compounding 
with two cylinders in-place of four, and, as in a duplex 
pump, it is claimed that there is less loss from cylinder 
condensation. It frequently occurs that in the case of 
some craft, such as steam yachts, there is not sufficient 
room for two duplicate feed pumps, and it is then that 
a pump such as this, proportioned for working as 
a compound under moderate speed, can be used to 
advantage. 

The latest type of twin air-pump that has been designed 
by this firm is illustrated in Fig. 15. It is a vertical 
simplex suction valveless double-acting air-pump, with a 
twin beam steam end. The small amount of floor space 
required erg to be one of the leading features of this 
pump. The air cylinders being double-acting, it is claimed 
that only about one-half of the diameter of a single-acting 
bucket pump is required, and with the suction and dis- 
charge manifolds omitted, as is the case here, somewhat 
less space is occupied than with the cross-connected suc- 
tion valveless type. The steam end of this pump is of 
the usual Blake twin beam pattern, whilst the air end is 
of the suction valveless central inlet double-acting type. 

As the power exerted by both the steam pistons is 
transmitted through the beam to the air cylinders, it will 
be understood that with this pattern of steam end it is 
not practicable to work one side of the pump indepen- 
dently of the other. Valves and connections are often 
provided on the suction and discharge end of the pump, 
so that in case of an accident to one air cylinder the 
pump can operate temporarily with the other. Incident- 
ally, we may mention that this type of pump is being 
fitted to the two new United States battleships Idaho 
and Mississippi. 

A vertical simplex single-acting wrecking pump, also 
made by the Worthington Pump Company, is illustrated 
in Fig. 14. It was designed with the object of providing an 
inexpensive form of pump, which would deol with large 
quantities of water, and, at the same time, be light and 
portable. A very important claim made by the makers 
for this type of pumps is that they will fully discharge their 
correct theoretical capacity of water at any speed. They 
are not intended to raise water above the discharge out- 
let. but they will draw water from considerable distances. 
With regard to the construction of this pump, there is 
little to say. We may, however, mention that there are 
foot valves in the iower part of the cylinder casing, which 
are made specially large in order to allow any minor 
obstruction to pass without causing the valves to clog. 
Several of the features of the pump can be gathered from 
the engraving. 

Where floor space is limited, such as pertains in the 
engine-room of a steamship, the Worthington Company 
usually erects a vacuum pump of the type shown in 
Fig. 11. This is a new form of dry vacuum pump which 
was designed for marine purposes, especially to meet the 
requirements of turbine machinery, where a high vacuum 
for the condenser system is essential. 

The machine is of substantial construction, and com- 
prises one double-acting air cylinder and one steam 
cylinder, likewise double-acting. The suction and dis- 
charge valves of the air cylinder are positively actuated 
by means of excentrics. The machine runs at a high 
speed, due, no doubt, to the fact that no water is admitted 
to the interior of the air cylinder. The air cylinder is of 
interesting construction.” The main slide valve, which is 
similar to the steam valve, and which is balanced, con- 
trols the suction. Riding on the top of the balancing 
plate of the main slide valve is the discharge valve, 
which is made in two parts. These can be adjusted by 
means of an outside hand wheel, so that the discharge 
can be opened or closed at any position of the piston, 
from half to full stroke, depending upon the amount of 
air dealy with and the vacuum which it is desired to 
maintain. In order to prevent any excessive pressure 
in the uir cylinder in case of a large inrush of air, such 
as might occur in the case of an unusual leakage or break- 
down in the condenser or suction pipe, poppet valves have 
been placed on the back of the balancing plate, and these 
automatically open and discharge at any point in the 
stroke when the pressure in the cylinder becomes greater 
than that of the atmosphere. The suction valve is auto- 
matically operated, and opens promptly. Thus it offers 
no obstruction to the entrance of vapours into the air 
cylinder, instead of compelling the vapours to overcome 
the tension of the suction valve springs, as in the ordinary 
type of vacuum pump. 








THE INSTITUTION OF MINING ENGINEERS. 


Tue forty-sixth general meeting of the members of 
the Institution of Mining Engineers was held in the 
rooms of the Geological Society, London, with an over- 
flow meeting at the Royal Astronomical Society, on 
Thursday and Friday, June 13th and 14th. The meeting 
was well attended by representatives from the various 
colliery districts. The proceedings opened with an able 
address by the president, Mr. Maurice Deacon, in which 
he gave a retrospect of the improvements in coal mining 
introduced during the past quarter of a century, and a 
forecast of the directions, in which further progress is 
possible. The most striking advances noted are the 
progress of scientific education and the increased safety 
in the working of mines. Of the suggestions made for 
adding to the safety in working, the most prominent 
relate to methods of attempting to arrest the extension 











of explosions by coal dust. The watering of roadways 
near the points where shots are to be fired must be recog- 
nised as necessary in dusty mines. Whether the water- 
ing of the whole of the main roads can be economically 
carried out is very doubtful, and no general rule applicable 
to all mines in the kingdom can be wisely made. The 
progress during the past twenty-five years has not been 
confined to the great diminution in the number of acci- 
dents in relation to the output of coal. Considerable 
advance has been made in the economical working of 
coal by the adoption of the long-wall system in those 
districts where the pillar-and-stall method was in 
operation, whereby improved ventilation and more 
complete extraction of the coal has resulted, whilst 
the proportion of small coal to large has been con- 
siderably reduced. Great progress has been made in 
the engineering of collieries, the most striking development 
being in the use of electric power. The adoption of the 
alternating current, the use of enclosed motors, oil- 
immersed switches and fuses, and the encasing of cables 
or burying them in the floor, have done much to remove 
the fears formerly existing that it was dangerous to use 
electricity in fiery mines, with the result that it is now 
generally admitted that this useful method of transmission 
of power for hauling and pumping may be adopted with 
safety in most mines. By the use of steel props and 
girders, economies have been effected in some mines of 
= 1d. per ton upon the coal raised. The adoption of 
coal-cutting machines has effected an economy of 3d. to 
is. per ton. The improvement in the surface mechanical 
equipment of collieries has been even more marked than 
in underground plant. Whereas the old - fashioned 
colliery frequently consumed 6 per cent. to 10 per 
cent. of its output in raising steam, the well-designed 
colliery of recent date may be found to be working with a 
consumption as low as 24 per cent. of the output. The 


better utilisation of the calorific value of fuel by the use. 


of gas producers and gas engines is receiving considerable 
attention, and the progress in coking and by-product 
recovery from the small fuel has caused a far more 
valuable product to be obtained from coal which, not 
many years ago, was regarded as of little value." The 
careful consideration of economies in fuel for colliery 
purposes becomes increasingly important by reason of the 
greater depths from which the coal of the future will of 
necessity be wound. Jor the ventilation of the larger 
areas of workings in the mines of the future, it is not 
improbable that higher water gauges than those at 
present employed will be found to be more economical 
than the maintenance of greater lengths of very large 
airways. 

On the motion of Mr. Emerson Bainbridge, seconded 
by Mr. Arnold Lupton, a cordial vote of thanks was 
unanimously accorded to the President for his interesting 
address. 

The first paper read was by Mr. H. R. de Salis, on 
“Tmprovements Required in Inland Navigation.” His 
views are based on ten years’ experience as a director of 
a canal company, and on a personal inspection of the 
whole of the inland navigations of England and Wales, 
a distance travelled of over 14,000 miles. He is not a 
believer in canal communication for sparsely populated 
districts, but considers that good water communication 
between the principal manufacturing centres and the 
ports is much to be desired. One of the first steps to be 
taken in the direction of reform is to reduce the number 
of controlling authorities and to deprive of jurisdiction 
those authorities that are adverse to the development of 
navigation. The author thinks it desirable that the 
State should control the main routes, so that long-distance 
traffic might be administered by one authority. For the 
purpose of standardising British waterways, the 60-ton 
barge might be taken as the best minimum unit to work 
to. The average top width of a narrow boat canal is 
40ft.; and if the flat shelving slopes were taken out and 
the canal deepened and walled on both sides, no extra 
width of land would be required to make a narrow boat canal 
available for 60-ton barges. Before mechanical haulage 
can come into general use the channels must be improved 
to permit of greater speed, and the capacity of the locks 
must be increased so as to accommodate a suitable train 
of boats at one time. When efficient waterways are 
provided the problem of mechanical haulage will soon 
solve itself. 

Much of the time of the meeting was devoted to the 
consideration of by-product coking. Mr. W. B. M. Jack- 
son described the plant at Clay Cross, where coking has 
been in operation since 1840. The plant described was 
started in November, 1905, and consists of thirty-four 
Simplex retort ovens, a by-product plant, and three 
Lancashire boilers heated by the waste gases. The plant 
was enlarged in January, 1907, by the addition of sixteen 
ovens and two Lancashire boilers. The travelling charg- 
ing machine and the stampers are driven electrically, 
power being supplied by a steam turbine. The’ slack for 
coke-making is washed, 10 to 12 per cent. of dirt being 
removed. Itis then crushed roe emptied into a charg- 
ing and compressing box, which has a capacity of 8} 
tons, the charge of each oven: After having been com- 
pressed to a sufficient solidity, the mass is pushed for- 
ward into the oven on a forged steel plate that forms the 
bottom of the compressing box. The time occupied in 
filling, compressing, removing to the required position, 
drawing the coke, re-charging the oven, and returning to 
the point at which the slack for a further charge is taken 
into the machine, is less than thirty-five minutes. The 
time occupied in coking averages thirty-six hours. The 
quantity of coke produced per week by the fifty ovens is 
1100 tons. The coke is used for blast-furnace purposes. 
The by-product plant is erected at the easterly end of the 
ovens. The production per ton of coal coked comprises 
32]b. of sulphate of ammonia and 67}1b. of tar. The 
waste gases from the ovens are used for the generation 
of steam, the surplus being taken to the gasworks and 
utilised as illuminating gas. Mr. A. Victor Kochs read 
apaper on “ By-product Coke Ovens,” his main object 
being to explain the design and construction of the 








Koppers’ oven, a successful modification of the old Otto- 
Hoffmann oven, which for some twenty years was the 
most popular oven on the Continent. In the discussion, 
which was well sustained, Mr. O’Shea called attention to 
the necessity for selecting suitable bricks in order to 
reduce the large sums now annually spent in repairs in 
by-product ovens. 

In the overflow meeting a very valuable paper on 
gypsum in Sussex was read by Mr. W. J. Kemp and Mr. 
G. A. Lewis. The beds were discovered by the historic 
borehole of the Sub-Wealden exploration in 1872. 
The bed now being worked occurs at a depth of 130ft. 
below the surface, and the long-wall system of working 
has been prosecuted without intermission since 1879. 
In fact, the mine and its appliances are claimed to be a 
model of simplicity, efficiency and modern practice. 
Plaster is manufactured on the spot. The gypsum is 
sorted, broken, and powdered. It is then run into a round 
firebrick pan with flues under the fluor and fitted with 
revolving stirrers. When the heating has gone on long 
enough, the liquidity of the plaster lessens. A door in 
the side of the pan is then opened, and the charge is 
swept out by scrapers that are let down for the purpose. 
The plaster flows into a hopper, and is elevated into 
another hopper for the purpose of sacking off. 

Mr. H. F. Broadhurst then read a paper on water 
supplies by means of artesian bored tube-well. He 
showed how the difficulties encountered in sunk wells are 
overcome by the artesian bored tube-well, and described 
in detail the operation of boring such wells, and of 
finishing them with a single tier of linin# tubes of the 
same diameter from top to bottom. There was no dis- 
cussion on this paper. 

The application of duplicate fans to mines formed the 
subject of a paper by the Rev. J. M. Capell. Hitherto 
the general idea has prevailed that little advantage could 
be gained by using two fans on one upcast shaft, as 
compared with running one of them singly at the same 
speed. The author shows, however, that the disposing of 
two fans on a mine in such relative position that the 
passing of the air would correspond to the action of a 
double-inlet fan, is possible, and should produce the 
results of a double-inlet fan with other advantages. The 
actual cost of the two fans is very little more than that of 
a single fan to do the same maximum work. 

The first paper read on Friday, June 14th, was by Mr. 
Austin Hopkinson on the reform of British weights and 
measures, in which the case against the compulsory 
adoption of the metric system was ably, if somewhat 
flippantly, put. There was a well sustained discussion, 
in which the objections to compulsory change were 
strongly urged by Mr. Bennett H. Brough, Mr. Arnold 
Lupton, and other speakers, the pro-metric advocates 
receiving but little support from the meeting. In con- 
clusion, the Fresident, himself a keen admirer of the 
metric system, expressed the opinion that a compulsory 
change was not yet feasible. 

Mr. J. T. Browne described the methods of working the 
thick coal of Warwickshire. Although this coal, so far as 
it has been proved, is somewhat limited in extent, it is 
fairly certain that coal seams exist more or less continu- 
ously under the.large tract of country between the South 
Staffordshire and East Warwickshire collieries. The 
coal, however, probably lies at a great depth. A typical 
section of the thick coal seam now being worked at New- 
digate Colliery shows a total thicknes of 23ft. 9in. of 


coal. 

Mr. D. M. Chambers described the mining of ozokerite 
at Boryslaw, in Galicia, Austria. The best-equipped 
mine is that belonging to the Galician Bank. With the 
exception of the winding engine at the main shaft, all 
power used throughout the mine is electrical. The 
main shaft is 13ft. in diameter and 738ft. deep. From 
the shaft main levels run at 410ft. and at 638ft., and 
from these levels galleries follow the mineral wax in 
all directions. Owing to the large quantity of gas 
present, special attention has to be devoted to ventilation. 
Explosions are, nevertheless, not infrequent. 

Mr. C. Sandberg contributed a paper on the geological 
structure of South Africa, in which he gave some general 
conclusions regarding the origin of the geological structure 
of South Africa; and Mr. A. R. Sawyer gave some 
information regarding the general geological conditions 
obtaining in the new Rand goldfield, Orange River Colony. 
The goldfield is covered by younger Karroo beds about 
700ft. thick. Although it may be premature to refer to 
the area in question as a goldfield, the results so far 
obtained are decidedly encouraging. 

Mr. H. W. G. Halbaum read a paper on casi iron 
tubbing, in which he subjected to severe mathematical 
examination the contradictory formule for the strength 
of shaft tubbing given by various authorities. No satis- 
factory formula has yet been drawn up, chiefly owing to 
the fact that the possibility of chemical action on the 
metal is not taken into account. None of the current 
formule is a rational formula in which the various 
principles affecting the general case are correlated. The 
rational formula must determine the thickness of tubbing 
required for any particular case. Let the total thickness 
be T inches, then 

T=4i+t 


where ¢, is the thickness in inches necessary to cover the 
waste of metal, and ¢, the thickness necessary to be 
maintained against the pressure proper throughout the 
entire life of the mine. The various factors constituting 
the corrosion member and the pressure member of the 
rational tubbing formula are discussed at very great 
length by the author, who arrives at the following com- 
plete rational tubbing formula :— 


1 pr 
=-—-+>- 
n f—1:6p 
where / is the estimated working life of the newly tubbed 


P 1 nike 4 
shaft in years, — the rate in inches per annum at which 
n 


corrosion eats into the metal, p the pressure to which the 
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tubbing is subjected, and f the safe stress, it being 
assumed that the tubbing case will present no instance 
where the pressure p is greater than one-tenth of the safe 
stress f. 

In connection with the meeting, arrangements for visits 
to works were made. On Friday afternoon a party of 
members visited the generating station of the Great 
Western Railway at Park Royal, and on Saturday, June 
15th, a party visited the Knight, Bevan and Sturge 


works of the Associated Portland Cement Manufacturers | 
(1900), Limited, at Northfleet, where the method of con- | 
tinuous burning in rotary kilns was inspected. The next | 
meeting of the Institution will be held at Sheffield on | 


September 4th, 5th, and 6th, 1907. 








A PARAFFIN MOTOR CAR ENGINE. 


We have frequently alluded to the diffidence shown by the 
designers and builders of engines for motor car work to the 
demand which exists for a motor that can utilise fuel less 
expensive than petroleum spirit without causing a nuisance 




















, become sufficiently heated by the exhaust gases, a proceeding 
| which only requires a few minutes. In cases where petrol is 
| undesirable, however, he provides an arrangement whereby 
paraffin may be used for starting, the vaporiser being heated 
| by a blowlamp. Referring to the illustrations, A is the petrol 
| float and B the paraffin float, which are connected by the 
| two-way cock C, which is shown operated by Bowden wire 
| mechanism. The cock C also serves to conduct the fuel to 
| the’ atomising fuel inlet valve E. The gas pipe is shown 
|at F, the degree of lift of the valve W being regulated 
by means of a sliding wedge G. H is the vapour super- 
heater, connected to the exhaust pipes J, and the exhaust 
| valves are shown at K. The gas enters the heater by 
the inlet on top, and is led to either the right or 
left hand, according to which cylinder is charging, by the 
induction pipes L leading to the motor inlet valves MM, 
which are of the usual automatic pattern. Extra air for 


combustion enters by the regulator N, the degree of opening | 
being regulated by Bowden wire or other suitable means. | 
O O are the sparking plugs, P is the large gear wheel on the | 
The | 
|}in order to maintain at all times an excess of gas. The 


cam shaft, © the commutator, and R the fly-wheel. 
exhaust pipe is seen at S, air having passed round the coned 
vaporiser, which is placed between the fuel inlet valve and 
the vapour pump, as shown in the sectional view, Fig. 5. A 
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“THe ENciInecer” 


to other users of the roads; that can be relied upon to start 


valves and sparking plugs becoming choked up with a gummy 
deposit. In THe ENGINEER of February 14th, 1902, we 
described a single-cylinder engine which was designed and 
was found to work satisfactorily with paraffin by Mr. Robert 
Owen Allsop. This,inventor has been steadily working since 
that date with a view to designing a satisfactory type of two- 
cylinder engine working on the Otto cycle, and the result of 
his labours is seen in the accompanying illustrations, Figs. 1 
and 2 being photographic representations of both sides of a 
10 horse-power two-cylinder engine, and Figs. 3, 4, and 5 


being sectional views showing very clearly the arrangement | 


of the pump cylinder and vaporiser. As will be seen, one 
pump supplies the two cylinders with gas, discharging alter- 
nately to the right and left-hand sides. The chief point of 
interest in the Allsop engine is centred round the system of 
carburation, and to enable this to be clearly understood, we 
make use of the same letters of reference to the various parts 
throughout the illustrations. It should be first stated that 
the inventor uses petrol to start up with, and by means of a | 
wo-way cock changes over to paraffin when the vaporiser has | 
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Figs. 3, 4 & 5—SECTIONAL VIEWS OF PARAFFIN ENGINE 








Fig. 2 


fuel inlet valve, and the valve-box is made in two parts, so 
that the passages for the fuel may be made of any degree 
of fineness without necessitating fine drilling. For motor 
car purposes the fuel is supplied to the inlet valve by an 
ordinary float-feed apparatus, the oil being thus regulated 
in quantity ‘according to the speed of the engine. The 
inventor holds the opinion that in order to prevent foul 
exhaust, it is essential that any surplus molecules or drops 
of oil must be kept out of the combustion chamber, and his 
system of attaining this end necessitates an excess of fuel 
in the pump which has to be removed. This surplus fuel 
is taken away either by a drain provided above the pump 
piston or through the crank chamber of the pump. It is 
claimed that the engine works like one in which fixed gas 
is employed, while the provision of a superheater for the 
vapour or for the vapour and air maintains the gas at a 
temperature sufficiently high to prevent condensation under 
different conditions, 

The cylinders of the engine illustrated are 44in. bore by 
43in. stroke, and the pump cylinder is 3in. bore and 34in. 
stroke, but it may be found necessary to enlarge the latter 


engine is rated at 10 horse-power when running at 800 revo- 
lutions per minute. We have had an opportunity of wit- 














Swain Sc 


removable plug is provided at T in order that a biow lamp | nessing its operation for motor car work using ordinary 


paraffin. 


The system of vaporising is as follows:—The paraffin, with | 
a certain amount of air, is sprayed into the pump U by the | 


| downward movement of the pump piston. In the course of 
its passage the sprayed oil impinges on the surfaces of the 
| exhaust-heated cone V at the head of the pump cylinder, and 
thus becomes vaporised. The upward stroke of the piston 
discharges the gaseous mixture by way of the controlled gas 


valve W to the superheater H, where it is kept hot by the | 


exhaust gases in a passage which surrounds the inner chamber. 
From this chamber the mixture is drawn into either cylinder by 
| way of the induction valves, after being diluted with air. The 
latter can be supplied either cold or hot, according to the 
nature of the fuel used. It will be observed that only one 
gas valve is required on the pump, a branch pipe L over the 
superheater conducting the gas to either cylinder, the charge 
being drawn in by the charging stroke of the motor piston. 
It will also be noted that only one air-controlling valve is 
required for the two cylinders. 
The fine spraying of the oil is effected by a new design of 





when required ; and that can run for some time without the| may be inserted to heat the vaporiser when starting on | paraffin oil, and are able to substantiate the claims made 


for it as regards completeness of combustion and freedom 
from visible exhaust fumes under varying conditions. 

The makers are the Allsop Motor Syndicate Limited, 
59, Queen-street, Cardiff, which includes the names of Mr. 
E. P. Martin and Mr. T. Hurry Riches, 








Ture Board of Trade have issued the report of Major 
J. W. Pringle on his inquiry into the causes of an accident which 
occurred on March lst toa goods train near Lispole Viaduct on 
the Tralee and Dingle Light Railway. This train was derailed on 
a sharp curve at the bottom of a steep gradient, but no casualties 
resulted, and only a few slight injuries were complained of. The 
Inspector attributes the accident to the excessive speed at which 
the train was going, and which, he says, was primarily due to the 
sudden fracture of a rod, making the braking arrangements on the 
engine useless, The fracture was due toa bad flaw in the welding, 
which it is improbable could have been discovered after the engine 
was brought into use, 
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RAILWAY MATTERS. 


Tux traflic receipts on the Barnsley District Tramways 
amounted to £156 for the week ended the 7th inst , a decline of 
£63 compared with last year. 

THE frontagers have decided to oppose the system of 
overhead traction which the London United Tramways Company 
propose to lay along Kew-road. 


THIRTY expresses covering 100 miles or more without 
astop now run in and out of Paddington Station daily. The 
station is 700ft. long and 258ft. wide. 

Tue French Government have opened negotiations 


with the Northern of France Railway Company to take over its 
cross-Channel service between Calais and Dover. 





Tue Great Central Railway Bill came before the 
Standing Orders Committee of the House of Lords on Monday. 
‘The Standing Orders were dispensed with, and the Bill will there- 
fore proceed in the ordinarv course. 


ENGINEERS have recently been in Hawick in connec- 
tion with a proposed new railway scheme. It is the intention to 
form a new fine from Sheftield through Yorkshire to the North of 
England, and proceeding from Newcastle to Hawick, and thence 
to Glasgow. 

Ar a recent meeting of the Bexhill Town Council a 
motion to approach the Hastings Tramways Company with a view 
to its extending the Hastings and Bexhill service to the northern 
suburb of Sidley was defeated, but the motion will be brought up 
again at a later date. 


AccorbinGé to Affarsvarlden, the Swedish Riksdag has 
passed a resolution to grant eleven million kroner (about £611,000) 
for the commencement of the North Swedish Inland Railway. 
The construction of the line will begin at Ostersund, in the pro- 
vince of Jiimtland, and continue northwards, 


Tuer tratlic receipts of the Madras electric tramways 
for the fortnight ended May 31st amounted to Rs 17,096, an in- 
crease of 27-8 per cent. compared with the corresponding period 
of the prectding year. The gross receipts from January Ist, 1907, 
were Rs, 172,566, compared with Rs. 143,746 for 1906. 


Tue net earnings of the South Indian Railway for 
the second half of 1906 amounted to Rs, 29,33,000, after deducting 
the cost of working, the payment of interest charges on the capital, 
and the company’s share of net earnings, which last item amounted 
to Rs. 2,27,700. This is considerably less than in previous recent 
years, 

THERE are at present in Europe thirteen lines on which 
single-phase traction is employed, and in America there are 
sixteen such lines. The longest line is that of the Spokane- 
Inland, in America, which is 112 miles, and the highest tension at 
the trolley is 11,000 volts in America and 6000 volts in Europe. 
The latter voltage is employed on the Tomteboda-Viirten line in 
Sweden, which is 67 miles in length. 


THE first section of the alternating current part of the 
Illinois traction system was opened between Peoria and Blooming- 
ton in April. On the first day of opening a regular time-table was 

yut into operation, cars leaving the terminal stations on the odd 

sh throughout the day from 5 a.m. to 11 p.m, Beyond the 
usual delays incident to adjusting the new equipment, the single- 
phase motors and auxiliary apparatus are said to have worked 
well, 

Tur local work in connection with the Shanghai- 
Nanking Railway, we hear, is progressing slowly. The Chinkiang 
tunnel has presented unexpected difficulties to the engineers, with 
the result that a considerable portion of the proposed tunnel is to 
be transformed into a cutting, and the actual length of tunnel 
reduced to about 1000 ft. A sanguine estimate places the date of 
the completion of the railway from Shanghai to Chinkiang at the 
spring of 1908. 

Ir is reported that a device is being tried upon the 
Nottingham tramway system which has for its purpose the better 
identification of the cars at night. It isa transparency placed on 
the window of the car above the side destination board, and bears 
the name of the route on a ground coloured to correspond with 
the new route plates on the front and rear of the cars. In the day 
the colour will be plainly visible, and at night it will be even more 
distinct by reason of the interior lights shining through, 


At a recent meeting of the American Institution of 
Electrical Engineers the general manager of the Bloomington, 
Pontiac, and Joliet Railway said that the single-phase system 
managed by him had proved a success from an operating stand- 
point. Records showed that a car mileage of from 75,000 to 85,000 
miles is made with one turning of the commutator, and that one 
set of carbon brushes usually lasted 5000 or 6000 miles. The cars, 
he said, weighed 35 tons, and were geared to 42 miles an hour. 
Trailers were frequently hauled. 


A serious wreck at Elyria, Ohio, caused by a collision 
between two electric cars on the Cleveland and South-Western 
Traction Company’s line, killed seven passengers and injured eight 
others on May 30th. Both cars were filled with Memorial Day 
excursionists. One was standing on a straight track in broad day- 
light, according to Press reports, when the other ran at high — 
into it. It is said that the floor of the running car sheared along 
the top of the floor of the other, a statement borne out by the 
fact that many of those killed and injured had feet and legs 
cut off. 


AccorpinG to the Railway News, a trial trip over the 
third-rail electric line of the West Shore Railroad and allied 
trolleys between Utica and Syracuse was made on May 23rd, and 
regular electric service is about to begin. The contract with the 
O’Rourke Engineering and Construction Company for the excava- 
tion and construction of the Grand Central Terminal has been 
cancelled, because, as stated, the railroad company found it im- 
possible to allow the work to proceed as fast as was desired by the 
Construction Company, which was losing money because its men 
were not fully employed. 


Ir is stated, says the Railway Times, that a meeting 
of representatives of the boards of directors of the three principal 
Scottish railway companies is to be held early next month, to con- 
sider what can be done to reduce wasteful competition. Pour- 
parlers have already passed, and high hopes are entertained in 
well-informed quarters that the negotiations will result in an 
agr t advantag to all three companies. It is also under- 
stood that the question of an all-round advance in haulage rates 
is to be discussed in view of the great increase in the cost of 
materials and in working expenses. 


AccorpinG to Canada, plans for the amalgamation of 
the Brantford Street Railway Company, the Grand Valley Radial 
Company, and the Woodstock and Ingersoll Railway Company 
have been concluded. The new company will operate under the 
name of the Grand Valley. (reat improvements will be made by 
the new management. ‘The track mileage in this city will be 
doubled, the system will be extended to Cainsville on the east,and 
& new line will be constructed via Burford and Cathcart to Wood- 
stock, there connecting with the Woodstock and Ingersoll line, 
which will be extended to London. It is also planned to build 
a line to Pert Dover vid Mount Pleasant, Boston, Waterford, and 





NOTES AND MEMORANDA. 


As a general rule, the deeper a mine the more danger- 
ous the coal dust. 


JAPAN is buying more of our pig iron. This year, so 
far, she has bought 32,000 tons, or 14, tons more than in the 
same period of last year. 


Ow1nG to the steering gear becoming disabled, the 
passenger steamer Silvana on leaving Hamburg last week ran into 
two steamers and damaged both. 


Srxicon is not necessarily the cause of carbon coming 
down as graphite. Phosphorus reduces the p tage of combined 
carbon and the depth of the chill, while for manganese the reverse 
holds good. Aluminium reduces the depth of chill and converts 
white iron into grey. 


WHEN carbon is heated in hydrogen, traces of acetylene 
are formed at 1700 deg., and the quantity of acetylene then 
increases proportionally with the temperature up to 2800 deg. 
Methane is formed only in very small quantities between 1000 deg. 
and 2800 deg., and its amount diminishes as’ the purity of the 
carbon is increased, 


AccorDING to the Engineering Times, boat submarine 
tests have been going on for some weeks at Newport, R.I., and inter- 
esting resnlts have n noted as to submergence, endurance, dis- 
tanee runs, torpedo discharge, &c. A depth of 138ft. has been 
attained, and one of the tests was made with the object of show- 
ing how deep-sea cables could be cut by such craft. 


REcENTLY a fire and load test of a reinforced con- 
crete beam has been made. The beam, 17ft. 44in. long, was 
heated up to about 1000 deg. Cent., whilst under load, which was 
maintained constant. The m sagged whilst the temperature 
rose, until almost 5in. out of the straight three hours from the 
start, and upon cooling the total deflection was 8,,in. Large pieces 
of concrete had scaled from the beam. 


Ow1nG to the much greater armature reaction which 
may be permitted in a motor with commutating poles, such a motor 
will require a smaller tield flux for a given torque. It has been 
shown that as a result a commutating-pole motor may be designed 
to give a very much—95 per —— starting torque with a 
given current than a motor of ordinary design of the same weight 
and output, and running at the same speed. 


WueEn the commutating pole windings are all arranged 
on either the positive or the negative side of a three-wire 
generator, it is obvious that the conditions required for sparkless 
rumming cannot be secured if the load is unbalanced. To overcome 
this defect it has been proposed to provide the reversing poles 
with a double set of coils, one set being connected in series with 
the positive outer main, and the other in series with the negative 
one. 


THE practical effect of superheated steam on the action 
of an injector is to reduce the maximum capacity, increase the 
minimum capacity, and to lower the limiting temperature of the 
water supply with which the injector can operate. Further, with 
high pressure and superheat an inefficiently designed instrument 
is inoperative. It is therefore advantageous, and usually prac- 
ticable, to have a special pipe to supply the injector with saturated 
steam. 


GrRMaN scientists have discovered in the cooling of cast 
iron that the manganese flows away from the gray iron, and the 
case-hardening can be definitely settled at a point in the refrigera- 
tion of the iron. The crystallisation varies to such an extent that 

lished surfaces of the perpendicular side of the casting varies 
ty the vertical side. By pouring the casting from one side 
the softest part of the casting can be regulated, as can the 
hardest. 


AccorpinG to the Mechanical World, calcium carbide 
in the form of sticks or blocks is now being made in the electric 
furnace at Niagara Falls, New York. In this form the calcium 
carbide can be exposed to moist air and handled without suffering 
appreciable decomposition ; it can be caused to give off gas with 
great regularity when used in a suitable generator, and when the 
generation of gas is to be stopped this can be done practically 
instantaneously. 


A NOVEL appliance has been installed in the fire equip- 
ment of Nuremberg, Germany, in the shape of a three-wheeled 
motor steamer, the steam being used both for propulsion and for 
pumping purposes, and the gear for propelling being placed on the 
front wheel. The idea of the design is said to be both for new 
engines and for the conversion of old engines. Liquid carbonic 
acid and benzine are both used for getting under way and for getting 
up steam rapidly. 

Tue Rhéne, on eaving the Canton of Geneva, near 
Bellegarde, flows under ground for a short distance, and then 
reappears on the surface; but this perte du Rhéne, as it is termed, 
is destined itself to disap . An official inquiry is being held 
on three projects for making a dam 27-3 yards and two parallel 
tunnels of 5000 yards, with two central stations for generati 
155,000 horse-power during 300 days in the year. The estima’ 
cost is £1,000,000, 


Tue saving effected by a reversible booster and buffer 
battery in the Greenock generating station is exceptionally good. 
By installing the booster-battery plant on the traction system, a 
saving of 20 per cent. on the total coal consumption has been 
brought about, and it has been possible to run with 30 a cent. 
less generating plant, although the maximum traction load has 
increased. In order tc secure such satisfactory results, the action 
of the booster must be instantaneous, 


Wits a view to generalise the use of traction and 
agricultural engines in vine cultivation, the King of Italy has 
instituted an international competition to be held at Palermo 
during the autumn of the present year. The first prize is a 
diploma of honour and 10,000 lire = £400, with an order for two 
of the successful engines, while the second prize consists of a gold 
medal and 3000 lire = £120. Application for admission to com- 
pete must be addressed, not later than 15th September next, to the 
General Director of Agriculture, Ministry of Agriculture, Industry 
and Commerce, Rome. 


A NuMBER of fire exits opening into the ventilating 
shafts has recently been built in the New York subway for 
the use of passengers as a means of escape in case of a fire or 
blockade without the necessity of groping their way to stations, 
Signs marking the points by which escape may be made are 5ft. 
long and lft. high, and bear the word “Exit” in white on a 
ground of blue enamel. Shaded electric lights are placed over 
them. Near the illuminated sign is a door which opens into the 
air chambers at the side of the tracks. An iron ladder with a rail 
leads to the top of the pit. 


Somes American users of superheated steam, says the 
Engineering Times. after considerable experience and observation, 
believe the temperature craze for superheated steam has been 
carried to excess, and that superheat of 100 deg. and over is harm- 
ful to the integrity of the metals used for valves, engine » Ce 
Some users believe that from 30 to 50 deg. superheat at the engine 
throttle is about right for the elimination of cylinder condensation 
in the high-pressure cylinder of the better grade of compound 
engines. The advocates of such temperatures claim that this 
degree of superheat does away with the condensation referred to, 











MISCELLANEA. 


TURKEY -~ ae 461,269 tons of coal, valued at 
£299,588, in 1906. 


Axsout 82,000 tons of Transatlantic freight leave the 
port of New York each day. 


Tue Elgin Town Council have resolved to erect a new 
gasholder at a cost of £3800. 


Tue fifth turbine steamer has just been put on 
the English Channel passenger service. 


An accidental fire, the seventh within a month, 
— on the French battleship Brennus, at Toulon on Friday 
ast. 


Ir is stated that 17th July has been provisionally 
one or the date of the opening of the new Bute South Dock, 
iff. 


Tuis year 188,000 tons of pig iron have been shipped 
from Scotland, of which the United States took 49,000 tons, eleven 
times as much as in the same period of last year. 


In a recent report of a test of automobiles, says the 
American Machinist, the reporter announced that “five of 
the cars were air cooled, the remainder being gasolene.” 


H.M. Minister at Athens reports that a Bill sanction- 
ing a loan of 4,000,000 drachmas—£160,000—for the completion of 
certain harbour works, including two docks, at the Pirzeus, has been 


REPRESENTATIVES of the Earl of Dudley have decided to 
sink two shafts at Quarry Bank, in order to work a valuable seam 
of pve d which is known by previous workings in the vicinity to 
exist there. 


Ow1ne to an accident during a steam trial on Wednes- 
day last, Torpedo Boat No. 99 sank off Berry Head. The crew 
were all saved and there were no casualties. Orders have been 
given to proceed immediately with salvage. 

WE hear that the utilisation of waste refuse at the 
Blackpool destructor is becoming a profitable business. During 
three weeks recently the sales of mortar manufactured at the 
destructor amounted to nearly 100 tons, whilst over five tons of 
fish guano were sold, 230 loads.of ashes and clinkers, six tons of 
serap iron, and over four tons of oyster shells, 


Ir is reported that in consequence of the success 
which attended the recent trials of the Italian submarine Glauco 
in the open sea off Taranto, at a depth of 22 fathoms, the Italian 
naval authorities are disposed to establish there a station for sub- 
marines. Owing to the shallowness of the local waters, Venice is 
far from being a satisfactory base for carrying out trials with sub- 
marine boats. 


A serious collision took place oft St. Margaret’s Bay, 
near Dover, last Friday evening, between the White Star liner 
Medic, of nearly 12,000 tons, bound from the Thames to Liverpool, 
and the Shell Transport Company’s tank steamer Turbo. The 
liner’s bows appear to have been extensively damaged, while the 
Turbo, which is a vessel of 4134 tons, had a huge rent torn in her 
hull on the port side just below the funnel. 


At a recent meeting of the Metroplitan Water Board 
it was reported that it had been found necessary to provide for an 
increased expenditure of more than £45,000 over the year 1905-6, 
and of £26,000 over 1906-7, in respect of steam coal. On an 
average, the price of coal to be consumed by the Board had in- 
creased by about 2s. 8d. per ton, or nearly 17 per cent. on the 
average price of the tenders accepted a year ago. 


Ir is reported that the German Government have 
under consideration the excavation of three great waterways, one 
connecting Gruhl, on the Kaiser Wilhelm Canal, with the river 
Schlei, another running from the mouth of the Elbe opposite 
Brunsbuttel and thence to Jahde Bay. The dimensions of these 
canals will permit navigation by the largest warships. The third 
canal will form a channel from Wesel to the river Ems at Ksionsch, 
Silesia. 

In the Admiralty Division last Monday, on the applica- 
tion of the Great Eastern Railway Company, owners of the 
s.s. Berlin, which was lost, with most of her passengers and crew, 
at the Hook of Holland on February 2Ist last, Mr. Justice Bargrave 
Deane limited their liability with respect to the loss of life to 
£25,541 11s., being at the rate of £15 a ton, all claims to be made 
within three months, with liberty to apply tor an extension of 
time if necessary. 

Tue Electricity Committee of the Manchester Cor- 
poration have decided to ask the Council to take the necessary 
steps for borrowing a further sum of £112,850 to meet the cost of 
new works during the next three years. The chief engineer 
estimates that £3250 will be needed for snperheaters and other 
things at the Stuart-street station, £6300 for new mains, £32,000 
for transforming plant and switchgear for supplying large con- 
sumers, and £14, for additional plant at the Corporation sub- 
stations. 


A cas turbine of the Lemale and Armengaud 
continuous-combustion type, of about 600 horse-power, has been 
ranning for some time in the shops of the Société des Turbomoteurs 
at Paris. Its speed is 4000 revolutions per minute, and it drives a 
Rateau and Armengaud multi-stage turbo-compressor. ‘The speed 
regulation is effected by throttling the air admission for small 
speed variations, and by a change in the fuel supply for larger 
differences, the regulating valves being controlled by a Hartung 
governor. 


AccorpinG to the Scientific American, the best effici- 
encies of centrifugal pumps are supposed to have been obtained 
at discharge velocities equalling about 12ft. per second through 
the discharge aperture of the pump. Recent experiments have 
shown that from pumps as large as 32in. 80 per cent. efficiency 
was obtained at 38-68ft. lift, under a discharge velocity of 21-2ft. 
per second, while some recent tests on very small pumps showed 
gradually inereasing efficiencies under heads up to 89ft. and dis- 
charge velocities of 40ft. per second. 


Tue longest and largest underground waterway ever 
underteken is believed to be the Gunnison tunnel of the Uncom- 
pahgre irrigation project in Colorado. The tunnel will have a 
total length of 30,000ft.—5-7 miles—a cross section of 104ft. by 
11}ft., and will be concrete lined. The maximum water capacity 
will be 15,000 cubic feet per second. For the greater part of its 
length the tunnel is being driven through solid granite, and in 
some places it is 2000ft. below the level of the Vernal Mesa, 
through which it will run. Progress is necessarily slow, the 
monthly rate being under 1000ft., orabout 35ft. per day. 


To diminish the rolling of vessels, M. V. Crémieux has 
devised a new compensator, which, it is said, so diminishes the 
amplitude of the oscillations, that those which would make an 
angle of 22 deg. with the vertical are reduced by about 17 deg. 
Inside the vessel, regarded as a kind of pendulum, is placed a 
second pendulum, oscillating round an axis which coincides with 
the vessel’s own axis of oscillation. This pendulum is immersed in 
a chamber completely filled with a viscous liquid ; and, when the 
vessel rolls, the pendulum mass, which always remains in the 
vertical line passing through the ship’s centre of gravity, will, it is 








Simcoe, 


and that in doing so superheat has fulfilled its mission, 





claimed, tend to lessen the oscillatory motion. 
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The James Forrest Lecture. 


We have heard the James Forrest Lecture, 
delivered by Dr. Elgar at the Institution of Civil 
Engineers on Tuesday night, with unmixed pleasure. 
Its very title is comforting and human. It is a 
frank admission Ly a most eminent authority that 
there are still unsolved problems in the design and 
propulsion of ships. A school of mathematicians 
has risen into undeserved prominence who have 
told the world that they can settle every point that 
can be mooted, every question that can be asked. 
Men of this type are never weary of asserting that 
in profound mathematical training lies the future of 
shipbuilding. They have lost all sense of propor- 
tion. It is, indeea, well that aman of Dr. Elgar’s 
reputation should come forward and assign to mathe- 
matics their proper place as servants, not masters— 
tools to be used with discretion, powers with strict 
limitations. Dr. Elgar told his hearers that there 
are, after all, but few « problems in the design 
of ships that can be exactly or completely solved 
in the full scientitic meaning of the word, 
and these aré of secondary importance. The results 
obtained by the most advanced calculations cannot 
be applied directly to the real conditions of a ship 
at sea. After all is said and done, they merely 
relate to hypothetical cases, which are simple in 
character, and happen to be amenable to mathe- 
matical treatment. The following words are 
specially worthy of notice :—‘ Some of these calcu- 
lations are very elaborate, and their elaboration may 
tend to magnify their importance. The real 
problem is often very imperfectly dealt with after 
they are made, and it can only be solved approxi- 
mately by accepting the results of calculations for 
what they are worth, judging of the allowances 
required for their incompleteness, and using them 
in a scientific way and a scientific. spirit to arrive at 
safe conclusions.” This is, in another form, an 
assertion of the old ‘‘The man behind the gun” 
aphorism. Who is to say what results of calcula- 
tions are worth? Who can deal with them in a 
scientific spirit? The whole argument is an in- 
direct and eminently valuable assertion of the 
importance of personal ability and brain power ; 
the heaven-born gift of seeing things not from one, 
but from all points of view, which has enabled 
men in all ages to do great things and achieve 
magnificent reputations. 

In another page will be found those portions of the 
lecture which deal particularly with the more techni- 
cal aspects of the lecturer’s subject. The sections 
we have omitted dealing with such questions as 
depth of loading, which whileindisputably interesting, 
are nevertheless rather outside the province of THE 
ENGINEER. The space available is, indeed, all too 
short to permit us todo more than glance at the 
opinions held by Dr. Elgar concerning strictly engi- 
neering subjects. The first of these is structural 
strength. Here, if ever, the mathematician ought 
to be dominant, but he is not; and we find that 
Lloyd’s rules, instead of being based on mathe- 
matical calculations and reasoning, are nothing more 
than the result of half a century of experience. We 
are told that calculation gives stresses far in excess of 





sion that in all probability the Great Eastern was a far 
better vessel than a modern Atlantic liner; and after 
quoting Sir W. H. White’s encomiums on the old 
ship, the lecturer went on to say that the difference 
in principle between the two designs is so great, 
and the comparison of weights of material they 
require is so much in favour of the Great Eastern, 
that there certainly seems to be a case for inquiry, 
and for considering the question of a radical change 
in the construction of large ocean liners. No 
higher tribute could be paid to the memory of 
Brunel and Fairbairn and Scott Russell, and other 
wonderful men of the last generation. As concerns 
speed we can only touch on a single point. It is a 
matter of common knowledge that the value of the 
experimental tank is continuously insisted upon. 
It will be remembered that some time ago an 
attempt was made to get up funds for the construc- 
tion of such a tank and its working at Bushey, 
vnder the auspices of the National Physical 
Laboratory, but shipbuilders did not respond, and 
the scheme ended in nothing. If we choose to read 
between the lines of Dr. Elgar’s lecture we shall 
not have much difficulty in seeing why. Once more 
it is ‘‘The man behind the gun.’’ The lecture 
runs: “ It is not enough to construct a tank, and 
attach to it a staff of trained scientific men to run 
models and take records of their speed and resist- 
ance. The work is of so delicate and intricate a 
nature that the personal qualities of the experi- 
menters count for very much in its value. The 
results obtained by the late Mr. W. Froude and the 
present Mr. R. E. Froude owe much of their value 
to the high qualifications of those gentlemen for 
such work, and their great experience in it. It is 
the man and not the tools who constitutes the most 
important factor in work such as this.” 

But a few lines are devoted to the screw pro- 

peller, but they are pregnant. They are a most 
complete endorsement of all that we have written 
on the subject. They admit that no mathematical 
theory of the screw exists, or, indeed, can be 
framed. We have nothing to go on but experi- 
ments, and tank experiments are untrustworthy, 
incomplete, or inapplicable to practice. The difti- 
culty has been augmented by the introduction of 
the steam turbine; the result is that Mr. Froude 
has under consideration the construction of a large 
experimental launch—a boat so large, indeed, that 
screws up to 3ft. in diameter may be used. After 
all, this is only a retroversion to the methods of 
Mr. Yarrow and Sir J. Thornycroft, both of whom 
arrived at the best proportions for torpedo boat 
propellers by carrying out hundreds, if not 
thousands, of experiments on the measured mile, of 
which the public have never heard a syllable. 
About the steam turbine itself the lecturer had 
some things to say which, while they confirm the 
statements we have made from time to time, will 
pot be acceptable to people who hold that in the 
turbine the world has the marine engine of the 
future. He points out, as we have done, that the 
success or failure of the turbine largely depends on 
the propeller. So far as fuel consumption is con- 
cerned, he, like ourselves, has failed to obtain any 
evidence. The sea-going consumption of large 
liners with quadruple-expansion engines has been 
brought down to about 1°31b. of coal per indicated 
horse-power per hour. ‘The substitution of 
turbines for reciprocating engines in ocean vessels 
depends chiefly upon whether the consumption 
with turbines can be brought down to this figure, 
and there is no satisfactory evidence that this is 
now practicable. It is probable that the marine 
turbine will ultimately be so improved as to beat 
the best reciprocating engines in economy of con- 
sumption in ocean liners; but no proof is forth- 
coming that it can do it yet.” 
The concluding portion of the lecture refers to a 
somewhat curious fact, namely, the growing willing- 
ness of travellers to pay enormous prices for speed. 
Post-office subsidies are but as a drop in the ocean. 
It is the very high fares which render such ships 
as the Lusitania possible. It is all a result of the 
increase in wealth. Twenty years ago no one 
thought of paying £25 for a berth to New York, but 
double that sum is now freely given, and, be it 
remembered, this not for cabins de luxe, for which 
the fares are counted not by twenties, but by 
hundreds, of pounds, and this while the floating 
hotel is made so charming a residence that it 
would be more reasonable to expect that the 
passengers desired to remain on board rather than 
go ashore, 


Coalite. 


Crxtain advocates of smoke prevention, would- 
be purifiers of the don.estic hearth in particular, 
have broken new ground. The truth that bitumi- 
nous coal cannot be burned in dwelling-houses 
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forced itself home at last. It has come to be 
acknowledged that the characteristics of anthracite 
are flatly opposed to its candidature for popularity. 
Coke outside the kitchen range is impossible. So, 
seeing that nothing more is to be done in the way 
of grates and stoves and raw fuels, they have pro- 
duced “ coalite,” about which a great deal has been 
said in the way of advertising, while the scientific 
side of the question has been kept in the dark. At 
last, however, we have something tangible to go on 
in the shape of a report from the pen of Professor 
Vivian Lewes, who fills the chair of chemistry at 
he Royal Naval College, Greenwich. Divested of 
all circumlocution, coalite is neither more nor less 
than semi “ carbonised ” bituminous coal. 

When a shovelful of coal is put on a fire, coking 
begins at once. The volatile constituents are first 
expelled, and, not being sufficiently heated, we have 
smoke ; a little further on we have flame; then, 
last of all, we have an incandescent fire of burning 
carbon. The manufacture of coalite has for its 
object the carrying out of the first part of this 
process on a manufacturing scale. The coal is 
placed in vertical retorts, which are raised to a dull 
red heat. A certain proportion of the gas and tar 
is expelled; the partially degasified coal is with- 
drawn and cooled with steam jets. Numerous 
claims are advanced for the new fuel. That of the 
most importance is that it will burn freely, giving 
oft flame, but no smoke. In a word, it is not unlike 
some Welsh steam coals save in one respect—it lights 
readily, and does not require a strong draught to 
burn it as the steam coal does. So far as can be 
seen, the whole process is rational and chemically 
sound, and the fuel ought to give complete satisfac- 
tion from the householder’s point of view. On one 
or two points, however, information is lacking. 
The space occupied by a ton of coal is about 
42 cubic feet. There seems to be reason to believe 
that coalite will require some 20 per cent. more 
space—a matter of some importance to very large 
numbers resident in flats and suburban houses. 
Again, it may be brittle; this will, however, we 
take it, depend in some measure on the nature of 
the coal treated. 

We may now proceed to consider some of the 
manufacturing conditions. We learn from Professor 
Vivian Lewes that each retort holds 15 cwt. of coal 
and produces 11 cwt. of coalite, or, say, 70 per cent. 
The vertical retort appears to present some diffi- 
culties in the way of drawing the charge. Again, 
it is clear that the process of carbonisation must be 
conducted with great care, the temperature must 
be adjusted, and the duration of the process 
minutely regulated. The process is, in a word, 
much more delicate than that of making ordinary 
illuminating gas. The by-products are per ton 
5250 cubic feet of 19 candle-power gas, as 
against double that volume of 14 candle-power 
gas from a ton of coal carbonised at 1800 deg. Fah. 
There are 22 gallons of a very peculiar tar, free 
from naphthalene, but rich in light oils, contain- 
ing benzol, toluol, and naphtha. There is a 
great reduction in the amount of sulphate of 
ammonia. About 12 per cent. of volatile matter 
remains in the coalite, enabling it to ignite readily 
and burn freely. The percentage of ash—7—is 
rather large. It appears still larger when we say 
that every ton will give 1541b., or about 14 ews. 
The percentage, however, depends upon the kind of 
coal used. Professor Lewes concludes by saying :— 
“The whole of the process lends itself to mechanical 
working, and the low temperature employed throws 
so little strain upon the mechanism of the plant 
that labour, charges for maintenance, and interest 
on plant come out far lower than in the carbonisa- 
tion of coal.” It has long been known that gas 
has now come to be regarded as a by-product by 
most of the great gas companies. We understand 
that coalite bids fair to assume this position. The 
gas produced is of such high candle-power that it 
should be very valuable for enrichment, and we 
understand that contracts have already been entered 
into for the supply of all the gas that can be pro- 
duced by one very large installation. The tar again 
promises to be of unusual value. 

Certain claims have been made by indiscrete 
persons, who assert that a new principle has been 
discovered. They are quite oblivious of the fact 
that the partial carbonisation of coal has been 
practised from the days of Watt, who instructed 
firemen to put their coal on the large dead plate 
which he provided just inside the fire-doors of his 
wagon boilers. There it was partially coked, and 
the “smoke” passing over the incandescent fuel 
on the grate was burned. The half coked coal was 
then pushed into the furnace to make room for 
another charge. It may, of course, be said that 
there are no retorts here, but this is a question not 
of retorts but of a principle, and a principle cannot 
be patented. But in point of fact there is nothing 
new in the process save the details. Thus, 





Warlich’s patent fuel, which has been in use for a 
great many years, is made by mixing tar with small 
coal and heating the mixture to a low red heat. 
In France bituminous small coal has been converted 
into excellent fuei by heating it moderately in iron 
cases until it softens, and swelling in the moulds, 
becomes consolidated ; no binding material is used. 
Briquettes are now being made in Wales of small 
coal on a modification of the Warlich system. The 
preliminary partial coking of bituminous coal to get 
rid of smoke is a very old and, indeed, obvious 
expedient. The novelty about coalite is the 
collection of the distillates and their utilisation. 
Partially coked coal has been in the market for 
many years as a fuel, a fact which effectually dis- 
poses of all claims to the discovery of a new 
principle. 


The State Working of Railways. 


In France the granting of monopolies and the 
State acquisition of public enterprises have been 
carried to such great lengths during the past thirty 
years that the discussion which is now taking place 
over the proposed purchase of the Western Rail- 
way is of more than ordinary interest, as indicating 
the probable future development of this policy. 
As the present Chamber of Deputies is composed 
in the majority of a class among whom the senti- 
ment of nationalising everything is particularly 
strong, the chances of carrying out these socialist 
schemes would seem to be greater now than at any 
previous period. The working classes have been 
grouping themselves into powerful syndicates, which 
aim at the control of everything through what is 
nominally a socialist Parliament, and it was in the 
belief that their theories would be carried into 
effect by a ruling body composed of members who 
were formerly their staunchest friends, that the 
syndicates or unions have been adopting a revolu- 
tionary propaganda with a view of forcing the hands 
of Government. In this state of mind it is not 
surprising that the Chamber of Deputies should 
have tried to still further drive in the wedge of 
State intervention by reviving the old project of 
buying up the Western Railway. After a com- 
paratively short debate the Bill unexpectedly passed 
through, and then went to the Senate for tinal 
sanction. By a fortunate distribution of authority, 
the Senate may be regarded as representing the 
powerful middle classes, who have recently shown 
themselves determined to employ every legal means 
of crushing the socialist propaganda. As is usual 
the Senate delegated one of their number, M. Charles 
Prevet, to prepare a report upon the scheme of 
purchase, and the document which has just been 
published is a remarkably sound and _ logical 
repudiation of any system of railway nationalisation. 
In this report it is affirmed that the great majority 
of public opinion in France is opposed to the State 
acquisition of the Ouest. The commercial classes 
have suffered so much from the “innumerable 
abuses of State monopolies” that they fear their 
rights to use the inland waterways competing with 
the railways will be sacrificed, while the shipowners 
dread the effects of a precedent that would be 
created by an “imcoherent management” of the 
Newhaven and Dieppe line. The author of the 
report sees nothing in the working of: the existing 
State line to warrant the belief that the Western 
Railway will yield better results if transferred to 
the Stave. The engineers are brought up in the 
same schools, and apply the same methods, and 
as the private companies pay their technical staff 
more than the State, it may be supposed that the 
State will not secure the best services. In a 
word, M. Charles Prevet declares that the pur- 
chase of the Western line should be rejected as 
“ unjustified, unpopular, inopportune, and perilous.” 
It would be the beginning of a steady nationalisa- 
tion of the whole railway system of the country. 
The Western Railway would be followed by the 
Orleans, and then the Midi and other lines would 
be absorbed, until the public would be at the mercy 
of a bureaucracy which has already shown its 
commercial incompetence in the working of existing 
monopolies. The author of the report would 
approve of any project which aims at the trans- 
ference to the State of some of the Western and 
Orleans lines, over which it has running powers. 
This would make the Etat Railway a compact 
system, and would be a perfectly logical transac- 
tion; but any further State interference with the 
carrying trade should be strongly opposed. The 
Senate appears to have come to the same conclu- 
sion, for the report has been referred to the Com- 
mission of Finance, which means that the project 
is likely to be adjourned for an indefinite period. 
While the Senate will have nothing to do with the 
nationalisation of railways, the municipalities are 
showing less and less inclination to grant mono- 
polies or take over the working of public under- 





takings. After a quarter of a century’s experience of 
such oe the French see that the time hag 
come when they should give more scope to private 


enterprise, and they are anxious to see something 
done at once as a protest against the propaganda 
which is being carried out in favour of placing 
everything in the hands of the State. 


Smoke in London. 


In the last report of the London County Council 
is published the adjourned report of the Public 
Control Committee, which deals with smoke and its 
prevention in London. It is in no way a valuable 
contribution to the literature of the subject. It 
contains much that is trite, as, for example, “a 
properly constructed furnace, if used with ordinary 
care and stoked with suitable fuel, is quite sufficient 
to secure the prevention of the smoke nuisance, 
and these conditions are so easily obtainable that 
serious nuisance be at once the subject of heavy 
penalties”; and some that are not true, as, for 
example, “during the last few years railway loco- 
motives have added largely to the volume of smoke 
discharged into the London atmosphere.” Loco- 
motives in London are practically smokeless. The 
great offenders just now are the central electricity 
stations. We have all the old “estimated” sta- 
tistics of the smoke given off from house fires; 
but even the London County Council has not 
the courage to recommend the abolition of the 
domestic hearth. It is, perhaps, just as well to 
remind the London County Council that the aboli- 
tion of smoke would not give London pure air. 
Our eyes would be stung and our throats irritated 
as they arenow. Carbonic anhydride and sulphurous 
acid would still pollute the atmosphere. As for 
getting the colour out of “smoke,” that can only be 
done in practice by giving up the consumption of 
raw bituminous coal. There are no two ways about 
it. All attempts to produce perfect combustion 
“stoves” must end in failure, because they entail 
details of construction which the public will not 
have at any price. They prefer even black fog. 








THE CONFERENCE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 


Tue Fourth Conference of the Institution of Civil 
Engineers opened on Wednesday last, when Sir 
Alexander Kennedy, the President, delivered an address 
to the assembled section. He said, “ In opening the pro- 
ceedings of the Engineering Conference of the Institution 
of Civil Engineers, it is neither necessary nor desirable 
that I should detain you more than a very few minutes. 
The first of these conferences was held in 1897—ten 
years ago—under the presidency of Sir John Wolfe 
Barry. The conference which opens to-day is, therefore, 
the fourth of the series, and I hope that it may prove not 
the least interesting and useful of them. Our conference 
has many objects; it brings together more members than 
can otherwise meet at any one time; it allows many 
members to take part in our proceedings who otherwise 
have little opportunity of doing so; it allows us to com- 
pare notes on a great variety of subjects in a useful, 
although informal, manner, and in a very short space of 
time ; it gives opportunity to all of us for pleasant social 
intercourse with those who are our colleagues in every- 
day work. But probably the idea of the catholicity of 
our Institution’s aims and objects is really the funda- 
mental idea which underlies the conference. In spite of 
the very extended ground covered by the subjects of our 
sections, it is only our own members who are asked to 
meet here and discuss these subjects ; we do not need, 
fortunately, to go afield beyond our own borders to find 
men, not only interested, but distinguished in every single 
department of engineering work. Judging from what | 
have seen of the programmes of business as they have 
been arranged by the officers of our different sections, 
there is no doubt that in every section of engi- 
neering matters of considerable interest as well as 
of importance are to be brought forward. It has 
been pointed out to me by a high authority—whose 
opinions we much respect—that the order of our sections 
is quite illogical; but I think the actual order in which 
the sections are placed may be justified, or at any rate 
explained, by the fact that this order corresponds very 
closely with that in which the subjects appear in our 
original Charter of 1828, if we are only willing to accept 
railways as the twentieth-century substitute for the roads 
of Telford’s time. But I wish to emphasise more the 
unity than the diversity of our work. I hope that mem- 
bers will not be so narrow-minded as to confine their 
interest and their presence to only those sections of the 
conference with the business of which they are concerned 
in their everyday work. I should like to think that not 
only the Institution as a whole, but also its individual 
members, so far as their time and chances permit, has 
and have very wide interests. A gathering of this kind 
gives us all opportunities for hearing what our colleagues 
in different branches of engineering are saying and doing, 
and even for expressing our opinions on matters about 
which our colleagues may suppose—however wrongly— 
that we have, or ought to have, no opinions at all. Ihave 
no doubt that these opportunities, which do not occur so 
very often, will be taken full advantage of, and that we 
shall not be found to be confining our attendance and 
attention solely to the particular sections of the con- 
ference with which our everyday work specially identifies 
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us. If, as engineers, we take an interest solely in rail- 
ways or in dynamos, in docks alone or in steam engines 
only—or even in motor engineering, which some of our 
friends consider to cover all the other branches—we may 
be pretty sure that any such limitation of interest in 
professional matters will be a hindrance and not a help 
to that broadmindedness as citizens and as men of the 
world which we seek, at any rate in theory, to cultivate. 
By taking advantage of the. wide area covered by the 
subjects of our different sections we have a chance of 
finding out how far ahead of us are our friends who are 
working at our particular branch, and also how very 
interesting are all other branches of engineering, and how 
much more easy it is to form dogmatic, and doubtless 
accurate, opinions on other people’s work than on our 
own—an excellent mental training and discipline for us all. 
The whole of the proceedings will be taken down verba- 
tim, and printed as nearly in extenso as circumstances 
will allow. I have now pleasure in declaring the fourth 
Engineering Conference of the Institution of Civil En- 
gineers to be in session. 

The members and visitors then separated to the 
different sections. 


SECTION L—RAILWAYS. 


Three papers were read in this section. Mr. Galbraith 
was in the chair. The first was on 


“THe CHemMicaAL COMPOSITION OF STEEL RAILS AND 
Latest D&VELOPMENTs ” 


by Mr. Christer Peter Sandberg, who, after expressing his 
opinion that a universal specification or composition for 
rails which would suit all cases cannot be satisfactorily 
arrived at, briefly mentioned the effect of each element 
according to his experience. 

Beginning with phosphorus, he thought engineers had 
suffered enough from fractures due to a high percentage 
of this element, especially in cold climates, to make it 
necessary to limit it as far as possible, in spite of the 
good wearing results of high-phosphorus rails. 

Sulphur will probably present more trouble to the 
manufacturer than to the user, because if a high per- 
centage is present the rails will be red-short. No more 
manganese should be allowed than is absolutely neces- 
sary for clean rolling, as he had found many cases of rail 
fractures attributable chiefly to high manganese. 

He had for many years experimented with silicon in 
rails with a view to obtaining soundness and solidity 
without brittleness, and had found that for rail steel the 
effect of silicon added is very different from the effect 
of silicon left in from the pig iron. When silicon is 
left in, the percentage varies considerably, depending on 
the heat of the charge, thus causing great irregularity, 
and as the iron has not been completely converted into 
steel the metal is of a brittle character. As arule silicon, 
if left ir, is an indication that the metal has been blown 
too hot, which is well known to lead to great irregularity 
in the finished steel. But when the silicon from the pig 
iron had been eliminated as far as possible and a known 
quantity of silicon added, in the form of high-percentage 
silico-spiegel or ferro-silicon, he obtained regularity in the 
percentage of silicon, and, moreover, the silicon then 
toughened the steel instead of making it brittle, this being 
largely due to the more complete removal of gases and 
oxide from the steel. 

In general it is desired to obtain a rail as hard as is 
compatible with safety, and carbon is the most suitable 
hardener. In his practice he does not specify carbon 
limits, merely stating that it shall be as high as the safety 
or drop test will allow. Although not absolutely a 
choy the drop test is still the best safety test we 

ave. 

Considerable trouble has been experienced on electrified 
railways, owing to the excessive side wear of the rails on 
curves. Apart from the question of better wearing steel 
for their rails in general, one of these railways has intro- 
duced the novelty of using a considerably harder steel for 
check rails. This has shown surprisingly good results, about 
which he hoped more would be heard during the discus- 
sion. 

We cannot attempt to do more than give the general 
drift of the discussion. Every effort was made to avoid 
the introduction of irrelevant matter. Each speaker was 
limited to five. minutes, and even then the chairman 
found it by no means easy to give everyone who had 
something to say of interest a chance. 

The general purport of the discussion was the considera- 
tion of the value of silicon as an ingredient in rail steel. 
Mr. Ross, of the Great Northern Railway, commenced 
with a statement of his experiences. He said that it was 
by no means easy to lay down any fixed rule for the com- 
position of rails. The inter-relation of the constituents 
were complicated and uncertain. He had some Sandberg 
rails down for twelve months, and found them very good. 
They contained °441 per cent. silicon, *264 sulphur, and 
very little phosphorus. They had tried a few rails with 
3 per cent. nickel in them; they were most excellent, 
but far too dear for general use. He had great 
hopes for the silicon rail. He was followed by 
Mr. Willcocks, of the Metropolitan, who maintained 
that the rails made twenty-five years ago were 
much better than the present rail. He considered at 
considerable length the abnormal wear which took place 
with electric traction. Rails for steam traction could be 
reckoned on to last twenty years, and seventeen months 
with electric traction. Rails with steam traction lasted in 
a tunnel five years; outside, twelve years. With electricity 
the time became two years inside and five years outside. 
He then gave a number of figures, all going to show that 
the Sandberg rail was much more durable than any other. 
The wear on the Metropolitan was peculiar’ in that it was 
largely side wear. The question was to what this side 
wear was due? He held that the system of traction was 
to blame. The train was partly pushed, partly propelled, 
and the pushing tended to set the bogie against the sides 
of the rails, Old rails were used as check rails on curves. 
They lasted about 194 days, losing as much as 7°7 lb. per 





yard per month. Sandberg hard rails lasted for four 
months without much visible signs of wear. 

Mr. Burnett, who was locomotive superintendent of the 
Metropolitan from 1864 to 1872, gave some curious facts 
about the effects of steam traction. When the bogie 
tank engines ran backward the wear was very heavy; it 
was almost nothing when they ran bogie first. When 
the rails were wet they did not wear. In dry weather 
the wear was enormous. He held that the great defect 
in electric stock was that the brakes locked the bogies 
fast, and entirely stopped radial action. 

Other speakers who followed went over nearly the same 
ground, dealing with the effect of different proportions of 
silicon and methods of manufacture. The most interest- 
ing contribution to the discussion was made by Mr. Short, 
in charge of the London and South-Western Railway 
laboratories, who gave particulars of an investigation of 
100 broken rails fractured within the last two years. He 
found that phosphorus up to 0: 14 per cent. had little or no 
effect, rails with that amount having lasted twenty-four 
years. Not one fracture could be traced to that element, 
which, by giving hardness, prolonged the life of a rail. 
Sulphur up to 0°145 per cent, silicon up to *2 per cent., 
and manganese up to 1°5 per cent. had no effect. As 
to carbon, they found percentages of *3 and ‘52. The 
latter rail lasted three times as long as the former. With 
45 per cent. the fracture took place through the fish-plate 
bolt holes; with ‘4 per cent. they broke clean. The 
fractures were invariably near the end of the rails. Of 
the 100 fractures, 30 were obviously due to slag rolled in, 
60 per cent. occurred through solid metal. Or 200 tons 
of rails used for experiment, the wear was found to 
average 1 lb. per yard peryear. He held thatthe medern 
rail lasts twice as long as the old one. 

Mr. Stead said that the great merit of silicon was that 
it promoted soundness. Piping could be diminished by 
teeming very slowly. Much of the differences in results 
depended upon whether the rails were rolled in summer 
or winter. The rapid cooling of the rail made it brittle, 
particularly if there was much manganese present. Phos- 
phorus had a tendency to segregate in patches, and the 
rail to break through a patch; silicon reduces segregation. 

The tendency of the whole discussion was, as we have 
said, favourable to Mr. Sandberg’s views. 


The next paper was by Mr. Charles Augustus Harrison, 
and was entitled 


“ REINFORCED CONCRETE FOR RatLway STRUCTURES.” 


In this note the author commenced by asking “ What 
evidence is there that reinforced concrete will with- 
stand the fatigue and stress of railway traffic?” Of 
course, all ferro-concrete depends very much on how 
it is built up, and also toa very large extent on the use 
of good material as regards both bars and cement. Given 
these conditions and with proper calculation of strains, he 
does not see why a ferro-concrete building should not be 
at any rate as strong as, if not stronger than, a building 
of stone or brick. 

A combination of steel and concrete undoubtedly 
affords facilities for the erection of buildings of an excep- 
tionally fire-resisting character; but, to secure this, the 
effect of fire and wateron the material used, both separ- 
ately and in combination, have to be duly considered and 
provided for. 

He asks also “ What evidence is there that the material 
used for reinforced concrete is not liable to corrosion?” 
As far as the information he has goes, it has been found 
that, unless the bars are very rusty, the oxide of iron on 
the bars when placed in the concrete produces ferrite to 
a very slight extent round the bars and practically makes 
the bars quite clean. He has been told of instances where 
piles have been cut off and, after lying about in water, 
have been broken up, and the bars have been found to be 
quite bright and clean. On the other hand, should the 
concrete surrounding the steel or iron be faulty, and water 
gets in, he is certain, from experience of iron-slag concrete 
in sea-water, that some chemical action would take place, 
which would probably render ferro-concrete practically 
useless. : 

In the course of the discussion, various speakers, in- 
cluding Mr. Bell, architect to the North-Eastern Railway 
Company, Mr. Francis Fox, Mr. Mouchel, representing 
the Hennebique Company, and Mr. Twelvetrees, gave 
interesting particulars of work they had carried out. It 
was generally agreed that if there were no fissures by 
which water could get at the steel bars the material was 
indestructible. The effect of the cement was to remove 
oxide, replacing it with calcic ferrite. It was found when 
blocks were cut open for examination that the steel had 
a bright surface. Mr. Reed warned his hearers that 
shoddy reinforced concrete was a deplorably bad material. 
The contractor must be prepared to use the best of every- 
thing with care. As to piles, a difficulty arises in that 
the length must be fixed beforehand. He put in piles at 
the Albert Docks for the new Seamen’s Hospital. They 
were too short in some cases and had to be dollied down. 
The ground was then opened round them at the top, 
concrete removed to get at the steel, and then more steel 
added upwards, and so the pile made long enough. Mr. 
Fox held that above water reinforced concrete was 
admirable, ‘below water its history had yet to be written.” 
No one had any definite charge to bring against it. The 
largest work yet carried out in this country is the North- 
Eastern Railway goods warehouse, built in Newcastle by 
Mr. Bell, which is 450ft. long by 180ft. wide, four storeys 
high. The floors had withstood much more than the 
contract loads with perfect success. 


The third paper on-— 


“THe Best Means or PREsEKVING IRON AND STEEL 
Work 1n Rattway Construction ” 


is a very short note by Mr. Bertram Blount and who ex- 
presses the opinion that the best preservative for iron 
and steel work exposed to the weather is some bituminous 
preparation. Natural bitumen is very permanent, but 
rather costly ; coal tar, properly boiled so that the coating 





shall be neither brittle nor sticky, is almost as durable 
and is cheap enough. Its use is limited by esthetic 
considerations. Where the work is exposed to boiler 
gases, ¢.g., overhead bridges and station roofs, complete 
coating with a good layer of hot bitumen has so much 
practical advantage over paint that no question of 
appearance should be permitted consideration. For rail- 
way structural steel work, such as the frames of buildings 
or frame foundations, there is, he considers, no preserva- 
tive so good as lime or cement concrete. This applies 
whether the steel framing is bedded in concrete, cr 
whether it forms an integral part of the concrete, as in 
the various “ferro-concrete” systems. It is essential 
that the concrete should be dense and rich in cement, 
and that the cement—or lime—should be unexcepiion- 
able. Steel protected in this way need not first be cleaned 
from scale and rust. 

The speakers in the discussion in the main endorsed 
Mr. Blount’s views. They insisted on the vital necessity 
for putting the paint on clean surfaces. Mr. Cooper 
calied attention to the fact that a paint which answered 
well in one locality might be most unsatisfactory in 
another. In a certain Colony, what did well on one side 
of the island was a total failure on the other 30 miles to 
the north. He had found a mixture of Portland cement 
ground in oil make an admirable coating for steel work 
in South Africa. Speaking of the corrosion of rails, he 
said that he had known flanged rails laid in a tunnel lose 
as much as 66 per cent. from the flanges. 

Mr. Moncrieff described experiments made by him with 
fourteen or fifteen samples of paints, all put on by the 
makers themselves. The prices varied between 88s. 
and 15s. per cwt., and the cheapest was quite as good as 
the dearest. Only two of the paints caught hold of the 
metal, and could not be peeled off. He sent these paints, 
which contained an unknown ingredient, for analysis ; 
but the chemist could not find out what it was, but only 
that it was not injurious. 

Mr. Worthington, of the Midland Railway, said that 
coal tar had done much mischief, as it contained an acid. 
As to paints, it was the oil that required most considera- 
tion. Much more injury than was generally recognised 
was done to rails by corrosion in tunnels, and ir towns 
outside them. He had known as much as 55 per cent. 
to take place in flange rails. Mr. Woolaston asserted the 
claims of graphite as a paint. Mr. Archbutt gave par- 
ticulars of nineteen experiments. He classed pigments 
thus :—First, red lead; second, graphite; third, oxide of 
iron. He used red lead, long ground, with 10 per cent. 
raw linseed oil, and diluted with boiled oil to weigh 30 Ib. 
to 40 lb. per gallon, no driers or turpentine to be added. 
Another speaker said that Wembley Tower, recently 
demolished, had been painted years ago with oxide of iron 
and was found to be in perfect condition, while Blackpool 
Tower had to be painted every year. The sand blast 
should be used, and painting in frosty weather prohibited. 
Sometimes it was found that “ oil went off galivanting 
with the atmosphere and left the paint to fall to pieces.” 

After a few words in reply by Mr. Blount, who said that 
tar should always be boiled and put on hot, the meeting 
adjourned. : 

SECTION IIl.—HARBOURS, DOCKS, AND CANALS. 

The only subjects entered for discussion in this section 
were on harbour and dock requirements as affected by 
the increase in the size of ships; the use of ferro con- 
crete; the relative advantages of electric and hydraulic 
equipment for the working of docks; dredging the Mersey 
bar; and rock dredging. 

The first two papers were taken together. 


DuRABILITY OF REINFORCED CONCRETE STRUCTURES. 


The paper by Mr. Francis E. Wentworth Shields points 
out that only fifty years have elapsed since Monier first 
made use of reinforced concrete, and that it is only ten 
years since it was employed in this country, and that, 
consequently, the time is too short to speak with 
certainty as to its durability. The chief fear as to its 
reliability is the tendency of the steel to rust. Mr. 
Shields considers this fear groundless. A recent examina- 
tion of three steel concrete quays at Southampton con- 
vinced him that there is nothing to fear on this score 
provided that the concrete is of good quality and the 
steel does not become uncovered by abrasion. When rein- 
forced concrete is used for marine work it requires to be 
carefully fendered at all parts where it is likely to be 
struck. The coaling jetty at Southampton, completed 
two and a-half years ago, is subject to constant blows 
from ships and barges. It is protected by elm fenders, 
and in spite of the impact of the vessels, which some- 
times causes the whole jetty to sway, there is no sign of 
the concrete falling off. 

On the whole, the author of the paper is of opinion 
that, if well designed, reinforced concrete is likely to 
become one of the most durable of building materials 
that can be found. 

FERRO-CONCRETE STRUCTURES. 

Mr. Charles Scott Meik’s paper on this subject 
draws attention to certain facts in connection with the 
manufacture of ferro-concrete which he considers should 
be specially attended to. Mr. Meik’s experience has been 
gained in connection with piers and wharves on the 
Thames, particularly a pier at Purfleet used for discharg- 
ing coal from steamers into barges in the river and 
wagons on the pier. The piles for the Purfleet pier were 
40ft. to 45ft. long, and were driven from 15ft. to 18ft. 
into the river, the decking consisting of ferro-concrete 
Sin. thick covered with 24in. of tarred gravel paving. 
The aggregates were of a size to pass through a jin. mesh, 
and were well rammed with suitably shaped rammers. 
A 12in. cube of the concrete used, of the strength of 4 to 1, 
crushed at 265 tons, equal 1°84 tons per square inch ; 
a similar cube made in the ordinary way failing at 258 
tons. Both blocks were eighteen months old. The piles 
required ten blows of a 30 cwt. monkey falling 6ft. for a 
set of lin. They were driven with a Hennebique cap 
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fitted with a cushion of sawdust. The cost of the piles 
was 5s. 6d. per cubic foot, or about the same price as 
greenheart timber, and about 1s. 2d. per cubic foot dearer 
than pitch pine. 

The discussion of these two papers occupied a part of 
the morning sitting und the whole of the after- 
noon session. Although, perhaps, there was not 
very much of a novel character brought forward 
during the discussion, it is noticeable that there existed 
a consensus of opinion among the speakers on the 
question of the preservative action of a concrete casing 
on steel bars. Many engineers have hitherto expressed 
a belief that the steel reinforcement or armouring used 
in such work is liable to rapid deterioration by oxida- 
tion, and the evidence afforded in the discussion will 
serve to remove a good deal of such doubts. The 
general effect of the discussion may well be summed up 
in the words of the chairman at the close of the meeting. 
Sir William Matthews said that a case had been made 
out for more extended and general use of ferro-concrete. 

Mr. Meik, before the discussion opened, referred to the 
effects of two recent collisions of ships with the Purtleet 
Pier, which is described in his paper. The principal 
damage was done by a vessel of 8000 tons running en 
on against the jetty, through failure of her steering 
gear, and carrying away a pile and an area of decking 
about 20ft. by 30ft. The end of the pier for a length of 
20ft. had to be reconstructed, with the exception of two 
piles, which were intact. The repair of the damage, 
which has cost between £2000 and £3000, will be com- 
pleted in two months’ time. He stated that the repair 
of ferro-concrete work was very costly, owing to the 
difficulty of cutting away the damaged work. 

Mr. A. C. Auden referred to experiments recently 
carried out by himself, which, he said, showed that a 
considerable increase in strength is obtained by rigidly 
fastening the auxiliary shear members—stirrups, for 
instance—by riveting or otherwise to the main tension 
bars in ferro-concrete beams. He instanced tests recently 
carried out by the French Government in support of his 
contention, and stated that the increase in strength is 
as much as 20 per cent. 

Mr. W. Dunn, F.R.I.B.A., pointed out, with reference 
to Mr. Wentworth Shields’ remarks on foundations, that 
the necessity for a rigid foundation in ferro-concrete work 
was certainly less than in any other form of structure, owing 
to the efficient connection of all parts in a reinforced 
concrete building. He mentioned the extensive use of 
Coignet and Considére piles on the Continent as evidence 
that Hennebique piles were not the only examples of 
successful driving, as stated by Mr. Meik in his paper. 
Piles constructed on the Considére system could be suc- 
cessfully driven without any cushion between the ram 
and the pile head, and the efficiency of the blow was 
naturally greater under such conditions than when a 
dolly or sawdust cushion is used. 

Mr. Francis Fox said, with regard to the Purtieet 
damage, that the repairs could have been carried out in 
any other material for one fourth of the cost of ferro- 
concrete work. As to the relative merits of different 
forms of concrete piles, he preferred to say nothing, as 
the matter of the patents was still sub jwdice. 

Mr. A. E. Carey stated that he had seen two Considére 
piles, each 57ft. in length, driven near Paris, and into 
several feet of limestone rock, by means of a two-ton 
monkey without dolly or cushion. The pile-heads were 
practically uninjured. The French Government Com- 
mission had demonstrated that the spiral armouring 
increased the strength in the proportion of between 2°2 
and 2°4 to 1 compared with any other type of pile 
experimented with. 

Mr. J. S. E. De Vesian considered that the Hennebique 
system of loose stirrups was preferable to fixed or riveted 
stirrups, as by using the former it is rossible to place the 
metal in the exact position required for each particular 
case, and to vary the amount of the metal. The stirrups 
may be easily prevented from leaving the bar by nicking 
them on one side or by passing a nail through two holes 
just above the bar. Referring to the so-called French 
Government rule, he pointed out that these are merely 
proposals and suggestions, and not in any sense regula- 
tions. The amount of armouring given by them is con- 
siderably in excess of what is requisite. The costs given 
in Mr. Meik’s paper—M. de Vesian said—were certainly 
far higher than obtained in the case of some similar ferro- 
concrete works. 

Mr. Cuthbert Brereton thought that the lengthening of 
ferro-concrete piles after first driving was not altogether 
satisfactory, owing to the tendency to crack at the 
joint. This might not be of great importance when the 
joint occurred at a point when the work could be 
strengthened by bracing or otherwise. He had seen 
samples of piles seven years old from wharves at South- 
ampton which showed the steel bars with the mill scale 
still on them, thus proving that they had been unaffected 
by immersion in the water. 

Mr. G. N. Abernethy said that he had found piles cast 
in @ horizontal position very satisfactory. Formerly he 
had had such piles cast vertically, but he now considered 
this unnecessary. A large number of ferro-concrete piles 
had been drawn at the new Cardiff dock, and he had had no 
case of fracture. The inertia of large concrete piles was 
so great that it was of much importance to use a heavy 
monkey in driving them. For piles 50ft. in length 
nothing less than 2} tons weight should be used with 
a short drop. As to the Purfieet damage, he considered 
that the harm to both ship and pier was much less 
than would have been the case had the work been of 
timber construction In all cases of ferro-concrete 
wharves or piers it was essential to provide efficient 
timber fenders in the way of ships. He suggested, in 
reference to Mr. Cary’s remarks on the piles he had seen 
driven into limestone rock, that the feet had not penetrated 
but had become crushed. 

Mr. C. F. Marsh thought that a good deal of the rust 
sometimes seen on the faces of concrete piles was due 
not to oxidation of the armouring, but to the presence of 





nails accidentally dropped from the false work during con- 
struction, and lying near the surface of the concrete. 
The Purfleet damage has shown that the condition of 
the armouring in the fractured piles was perfect. 

Mr. T. W. Sandeman said his experience had been that 
for wharf work, when the piles were long, the cost of 
ferro-concrete structures approximated to that of creosoted 
pitch pine work at present rates. The water-tightness of 
the concrete, especially for marine work, was a matter of 
the utmost importance ; in no case should the mixture 
be of less strength than 1 cement, 2 sand, 3 coarser 
aggregate. 

Mr. John Thompson gave some interesting data of the 
cost of some recent ferro-concrete wharf work carried out 
by him at Dundee. The prices include everything except 
royalties and rental of piling engines :—Piles, l4in. by 
l4in., 4s. 4d. per cubic foot; piles, 12in. by 12in., 
5s. 2d. per cubic foot; piles, 16in. by 12in., 5s. 2d. per 
cubic foot; braces, 14in. by 12in. (at low water), 5s. 10d. 
per cubic foot; struts, 3s. 2d.; columns, 3s. 3d. Price 
of wharf complete per square yard of decking, 36s. The 
piles were 56ft. to 61ft. in length, and driven 15ft. to 20ft. 
in the river bed, and in 20ft. of water at low water. Three 


d| years ago he had made two concrete blocks with steel 


bars embedded in them, one made and allowed to remain 
at or about low water, and the other made and kept in 
the dry. These blocks were broken open last week, and 
he found that in both cases there was no sign of rust on 
any of the bars, although the low-water block had the 
appearance of being wetted through. 

Mr. W. T. Douglass said that, although his personal 
experience did not extend so far back as the days of 
Smeaton, he was able to put forward some evidence 
dating from that engineer’s time. When he was engaged 
in removing Smeaton’s lighthouse on the Eddystone, he 
came across a small bundle of iron rods about half an 
inch in diameter embedded in the masonry in Aberthaw 
lime. They had evidently been left in the work by 
mistake, and were blue and clean as if they had just come 
from the mill instead of being a century and a-half old. 

Mr. T. B. Shaw referred to the construction of Con- 
sidére piles and their extensive use on the Continent. M. 
Considére, late Inspecteur-General des Ponts et Chausses 
in France, has devised a system of armouring concrete 
piles by means of a steel spiral in combination with 
longitudinal rods. The results of the comparative tests 
carried out by the French Government were as stated 
by Mr. Carey. Several hundred such piles had been 
driven at Boulogne, a thousand at the new Menier 
factory at Noissel, and many near Brussels and at Miil- 
hausen in Alsace. The piles are now being used in the 
reconstruction of a jetty head at Thames Haven. 

Mr. C. Colson, C.B., pointed out the danger of lifting 
ferro-concrete piles too soon after manufacture. Even 
when lifted after maturing, the bending of the pile often 
caused a series of hair cracks to develop in the face 
which might lead to subsequent evil. He had been 
impressed with the local nature of the damage caused by 
the collision of ships with ferro-concrete wharf work. 

Mr. E. C. Thrupp suggested that the — nature 
of the limestone forming the strata underlying the Paris 
area might account for the penetration of the Considére 
piles recorded by Mr. Carey. This limestone, he said, was 
quite soft when first quarried and could be almost cut 
like cheese, but hardened on exposure to the atmosphere. 

Mr. Meik, replying to the discussion on his paper, stated 
that there were no signs of cracks in any part of the 
Purfieet pier beyond the limited area of damage. It was 
noteworthy that the fractured piles had in all cases 
given way at the scarfed joints of the longitudinal bars. 
He suggested that in future the bars should be united 
by screwing when it was necessary to make a joint in 
a pile instead of by lapping and binding with wire as had, 
hitherto been the practice. He estimated that had the 
Purfleet pier been constructed of timber double the 
number of the existing concrete piles would have been 
necessary. The concrete mixture in the piles was as 
follows:—Cement, 1 part; sand, 14 parts; and small 
screened or broken Thames ballast, 24 parts. 

Mr. Wentworth-Shields agreed with Mr. Meik that there 
was room for improvement in the methods of joining up 
piles, and would also like to see a better means of 
fixing the stirrups. 

A joint meeting with Section V. was then held; the 
paper for discussion being entitled, 


Mopern Surps anp Harpour AND Dock REQUIREMENTS. 

This paper, by Lord Pirrie, is drawn up in general 
terms, and intended only to serve the purpose of opening 
the discussion on this subject. He complains that as a 
shipbuilder he often has to encounter great obstacles in 
building ships of large dimensions because the depths of 
the channels into which the proposed ship is to trade do 
not permit of its exceeding a certain draught, or because 
the dock entrances are not of sufficient length and width 
to permit the entry of the ship if he designed as he would 
prefer ; and also that a still greater difficulty has to be 
encountered in the small aaa of graving docks of suf- 
ficient size to take really large vessels. He contends 
that harbour authorities, in designing the works that have 
been carried out, have not exercised sufficient foresight in 
anticipating the developments that might reasonably be 
expected to take place. As an example the Port of 
London is quoted, where no ship drawing more than 24ft. 
of water can get up to Gravesend at all states of the tide, 
nor enter the Albert Dock drawing more than 27}ft., 
except at spring tides. The fact also is cited that he was 
concerned a few years ago as @ builder in the production 
of some vessels for trading to the Port of London with a 
load draught of 34}ft., it being then anticipated that the 
river would be deepened to an extent that would enable 
the owners to take the fullest advantage of them. It has 
never, however, been possible to load these ships down 
to their marks; and even though not fully loaded, they 
have often to wait for high water to get into dock. 

The author of this paper combats the idea that finality 
has been reached in the size of ships, and is of opinion 





that still larger ships will be built; and this increagg 
would be stimulated if provision is made for greater 
facilities for the navigation. In his opinion, when port 
authorities are unable to incur the necessary expenditure, 
it is desirable that the State should come to their assist. 
ance. And he urges that unless the desired facilities are 
unstintingly provided by harbour authorities, it mast 
disastrously atfect the interest of the port whose prosperity 
they exist to foster; and the ports that are most progres. 
sive will benefit the most. 

Sir John Wolfe-Barry, in opening the discussion, said 
that many instances had come under his notice of the 
foresight of engineers being subordinated to financial 
considerations and the limitations imposed by the imme. 
diate commercial requirements of a port. He could not 
help thinking that the unfortunate experiences of the 
Great Eastern had the result of setting back the 
development of the shipbuilding industry with regard to 
dimensions of shipping for many years. Had there been 
docks and waterways capable of accommodating that 
great vessel the marked and rapid increases in dimensions 
that had taken place in the past few years would have 
been realised earlier, The time had gone by when ports, 
anxious to secure a fair share of the trade of the world, 
could rest content with the depths of water formerly 
sufficient, and there was no doubt reconstruction had to 
be faced in a great many ports. Sir Charles Hartley and 
he himself had for years urged upon the Suez Canal 
Commission the deepening of the canal to 10 m., and he 
was glad to say that that depth would soon be obtained 
throughout the length of the waterway. As to the 
Thames, the development of the Port of London had 
been kept back by the supineness of the Government of 
the day for the past ten years. The delay has been due 
solely to political jealousies and political exigencies. He 
regarded it as a great misfortune that commercial dry 
docks are not available for the accommodation of battle- 
ships generally, Commercial docks could be so con- 
structed as to be available for either class of vessel, and 
the fact that such docks do not exist at present was 
entirely due to the action of the Admiralty. 

Dr. Corthell, of New York, referred to the prediction 
he had made years ago of the future dimensions of 
merchant shipping. He had at the time been dubbed 
the poet of shipbuilding, but events had proved that he 
was the prophet; for his forecast had not only been 
fulfilled, but surpassed. Quite apart from the require- 
ments of exceptional Atlantic liners, he regarded a depth 
of 10 m. as the standard minimum depth required at 
ports all over the world for the accommodation of 
ordinary cargo-carrying merchant shipping. 

Sir William White said that shipbuilders had been 
driven to adopt lengths for ships which would have been 
unnecessary had sufficient depth been available in ports 
to admit increased draught. Dock engineers had limited 
the beam and draught that could be given to vessels, and 
it was even now impossible fully to load many large 
vessels on account of the limitations of depth. He 
thought that a greater margin for possible increase in 
beam should be allowed in the future. We had to face 
the fact that certain ports had to die. Just as Poole and 
Bideford, two of the great ports of the Armada era, had 
practically ceased to exist as ports, so other harbours, 
important now, would in the future drop behind owing 
to their physical limitations preventing expansion to 
meet the growing needs of shipping, and other ports 
would spring up to take their place. It ought not to be 
overlooked that the dimensions for cargo steamers which 
might theoretically be the best, and give the most 
economical results, might not always be the best com- 
mercially. 

Mr. Abernethy concurred with Lord Pirrie and Sir John 
Wolfe-Barry in urging the adaptation ,of commercial dry 
docks to the needs of battleships, and thought that the 
Admiralty ought seriously to consider the advisability of 
making provision for such accommodation at many im- 
portant commercial ports. He mentioned that at the new 
Cardiff docks he had so far looked into the future as to 
provide accommodation for vessels carrying 30,000 tons 
of cargo. 

Sir Fortescue Flannery complained that Lord Pirrie had 
avoided committing himself as to what was necessary to 
meet future requirements. He thought that in the past 
the dimensions of dock and harbour works had been 
limited largely owing to the lack of information from 
naval architects as to their probable future requirements. 
He suggested as a standard for future construction that 
all works should be capable of accommodating vessels 
having dimensions 25 per cent. in excess of those of the 
largest ships built, building, or in immediate prospect. 
He quite agreed with those speakers who had referred to 
the desirability of commercial docks being capable cf 
receiving battleships, and urged co-operation between 
commercial enterprise and the Admiralty in effecting this 
desideratum. 

Mr. James Dixon, chairman-elect of Lloyd’s Registry, 
thought that dock directcrs and engineers could not be 
blamed for want of foresight in making provision for 
increased dimensions of shipping. He believed there 
was a growing feeling among underwriters in disfavour 
of exceptionally large vessels for cargo carrying. They 
began to think that it was undesirable to put all their eggs 
into one basket, and that they were running very heavy 
risks, as instanced by the recent wreck of the huge liner 
Dakota in the Pacific. 

Mr. J. W. Sandeman pointed out the difficulties con- 
fronting many ports in their efforts to meet the needs of 
shipping. On the Tyne and the Clyde the authorities 
were moving towards the realisation of a depth of 30ft. 
at low water, and in the coal port of Blyth, on the 
Northumberland coast, the removal of 500,000 cubic yards 
of rock was necessary to obtain an uniform depth of 24ft. 
at low water. 

Mr. Lyonel Clark and Professor J. H. Biles continued 
the discussion. 

Dr. Elgar, replying on behalf of Lord Pirrie, said that 
financial considerations would continue to be the most 
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important factor in the question, but undoubtedly the 
port which showed most enterprise was likely to get the 
advantage of any sudden development of trade and the 
requirements of shipping. 

‘The Chairman, in thanking the author, said that South- 
ampton, by looking ahead, was now in a position to reap 
the benefits from the provisions the authorities had made 
at that port. The same statement applied also to Liver- 
pool. As regards ports in the Far East they, as well as 
all shipping passing through the Suez Canal, were limited 
by the available depth there provided, and with increased 
depth in the canal would come increased dimensions of 
shipping and port facilities. 


SECTION III.—MACHINERY. 


In this Section two papers which were discussed 
together were read on Wednesday morning. They were 
by Mr. Parsons and Mr. Davey. In his note on 


“THe TurRBINE AS APPLIED TO MARINE PROPULSION,” 


the Hon. Charles Algernon Parsons, after reviewing the 
progress of the marine steam turbine, discusses the con- 
sumption of coal in turbine vessels. The consumption of 
steam in the Turbinia was determined by Professor 
Ewing in 1897 to be 15 1b. per equivalent indicated horse- 
power of reciprocating engines; this figure has been 
somewhat improved upon in the larger fast classes of 
turbine vessels, and by the addition of cruising-turbines 
the consumption at the cruising speeds of war vessels 
has been brought to substantially the same figure as with 
reciprocating propelling machinery. In the fast pleasure 
steamers and cross-Channel boats, the economy of the 
turbine has been found to be 5 to 15 per cent. superior to 
that of similar vessels with triple-expansion reciprocating 
engines, and about 25 per cent. superior to vessels with 
compound paddle engines, so that superior speeds are 
rendered possible. Many minor advantages are also 
obtained, such as less cubical space, reduced consump- 
tion of oil and stores, and reduced work for the staff. 
Turbine vessels have some characteristic qualities which 
require to be learnt before they can be handled in the 
best and most economical way. This has been especially 
noticeable in the six years’ work of the King Edward 
and the five years of the Queen Alexandra, and it is found 
that less coal is now used and a better mean speed is 
maintained than during the first year. But the solution 
of the problem for slow vessels undoubtedly lies in a com- 
bination of reciprocating engines and turbines, the 
former to deal with the high-pressure part of the expan- 
sion, and the latter the low-pressure part, covering a 
greatly increased total range of expansion. Such a com- 
bination, it is estimated, will effect a saving of about 
12 per cent. in coal, in the case of an intermediate liner 
of 15 knots speed, over the best quadruple-expansion 
reciprocating machinery, and with a reduced weight of 
propelling machinery, and in a large vessel of 10 to 12 
knots speed, a saving of 15 to 20 per cent. in coal con- 
sumption over the best triple-expansion reciprocating 
engine. In some cases there will be an increase of 
capital cost, which, it is estimated, will be recovered in 
less than three years by the increased earning power of 
the vessel; but in the larger vessels there will be little 
or no increase in such cost. 
The second paper, a note on 


“ RECIPROCATING ENGINES FOR OCEAN-GOING STEAMERS ” 


was then read by Mr. Henry Davey. The following is 
an abstract :— 


Economy of fuel must always be one of the most important 
factors in steamship working, and it may be that the competition 
of the turbine will lead to improvement in the fuel economy of 
the piston engine, and possibly in an improved system of working. 
The turbine will doubtless be improved also. 

There is little hope of improved fuel economy from increased 
boiler pressure alone. The theoretical ibilities of saturated 
steam at 100Ib., 150 lb., and 2001lb., and at 27-5in. vacuum, are 
8#1b., 8lb , and 74 1b. of steam per indicated horse-power respec- 
tively. The best land engines give an efficiency ratio of about 
70 per cent., corresponding with 12-51b., 11-41b., and 10-6 1b. 
respectively. That is a much better economy than is usually 
obtained with high-class marine engines. 

The introduction of the turbine has given rise to a new arrange- 
ment of engines, an arrangement which appears to him to be 
advantageous for piston engines also, namely, the arrangement of 
three screw shafts with a turbine on each shaft, the centre turbine, 
or high-pressure one, exhausting into and supplying the steam for 
the two low-pressure turbines working the side or wing screws. 
This arrangement of engines and distribution of steam appears 
to me to be suitable also for piston engines. Each piston engine 
would have a separate reversing gear, and the gears would be 
actuated separately or together, as desired. Another arrangement 
would be that of having a high-pressure piston engine for the 
centre screw, exhausting into low-pressure turbines working the 
wing screws. It would occupy too much space to go into details, 
but the scheme is worth consideraticn, as it would lend itself to a 
system of superheating the steam between the high and low- 
pressure engines. In many land engines steam is superheated 
between the cylinders by means of re-heating coils supplied with 
boiler-pressure steam, but the amount of heat thus added to the 
steam is not sufficient to effect much saving. What is wanted is 
an effective superheater for the purpose. It does not appear 
practicable to supply the heat from the boiler, but a separately- 
fired superheater, fired with gas from a gas-producer, does not 
appear to present the same difficulties. An ordinary gas-producer. 
without gas-cleaning plant, would answer the purpose. If a 
panes system, of what I will call stage superheating, could 
»@ worked out, greatly increased economy would result from its 
application to both piston and turbine engines. 

He is of opinion that there is little hope of the marine gas 
engine proving more economical in fuel than the piston or turbine 
engine. Apart from the question of fuel, the mechanical diffi- 
culties connected with the use of large gas engines for such a 
purpose are very formidable. If bituminous coal is used, very 
extensive gas-cleaning plant will be required, a plant quite unsuit- 
able for use in a ship. 

A better use of gas on board ship would be for the purpose of 
stage steam superheatinz for piston or turbine engines. as- 
cleaning plant would not be required in that application. Assum- 
ing the piston or turbine engine to be made capable of working 
with an economy of 101b. of steam per indicated horse-power 
hour, the result would be much better than that likely to be 
obtained from the gas engine, even jif the engine could be prac- 
tically applied and made satisfactory in other respects. 


_. The discussion which followed these papers resolved 
itself into a debate on the relative efficiencies of turbines 





and reciprocating engines at low speeds, and also, to a 
lesser extent, on the future of gas marine engines. Sir 
William White, in the course of his remarks, which were 
confined to Mr. Davey’s paper, stated that although Mr. 
Davey had not given figures dealing with efficiency, such 
were available, and showed that turbines were more 
economical than reciprocating engines down to 75 per 
cent. of full power, and that the actual economy increased 
with size. He agreed that, in most cases, the coal bill 
would ultimately settle the use of propelling machinery, 
but not in all, and it must be remembered that with 
turbines, engineers were only at the beginning of their 
experience, especially with regard to the combination of 
turbines and propellers. In conclusion, he defended the 
use of turbine machinery, and expressed the opinion that 
the combination of turbines and reciprocating engines 
was not promising. Sir John Durston did not enter 
deeply into the discussion, and only made the interesting 
statement that'had the Dreadnought been fitted with 
reciprocating engines she would have required twenty-two 
boilers to perform the same work that is now being done 
with eighteen. 

Some of the other speakers advocated the adoption of 
high-pressure reciprocating engines expanding to atmo- 
spheric pressure, the steam then being utilised in turbines 
down to the condenser pressure. It was urged that this 
was the most economical method of working. On the 
question of gas engines for marine purposes, Mr. Dugald 
Clerk had much to say. He questioned the validity of 
the figures given by Mr. Davey, as he thought that 1 lb. 
of coal per horse-power was too high. He dwelt upon 
the economy of suction gas plants, stating that 0-7 lb. of 
coal per brake horse-power was all the fuel necessary, and in 
the trials at Derby last year, including all the stand by 
losses, this figure was barely exceeded. He did not think 
it was fair to consider the bituminous plant in its present 
state, and he believed that in from two to three years 
time a large number of the difficulties—all of which 
were known—would have been overcome, and that the 
coal consumption would not exceed } lb. per brake 
horse-power. 

Mr. Griffin explained briefly the practice at Messrs. 
Denny’s works with regard to obtaining data from their 
turbine fitted vessels. He seemed to be strongly in 
favour of turbine propelled vessels, and stated that the 
results obtained with the two ships, Victorian and 
Empress, could never have been achieved with recipro- 
cating machinery. 

Mr. Walker, of the Parsons’ Company, dwelt at some 
length on the reliability of turbines, and stated that the 
Carmania, after thirteen voyages, had had her machinery 
opened up and it was declared to have been as good as 
when it left the makers’ yard. He did not think that the 
fuel bill was the chief factor in deciding whether ships 
would be fitted with turbines or reciprocating machinery ; 
what concerned the shipowner most was the total earning 
power of vessels and other minor considerations. Other 
members also took part in the discussion, but they only 
elaborated the statements of the other speakers. 

In replying to the discussion, Mr. Parsons stated that 
in all marine turbines the efficiency given had always 
been the overall efficiency i.e., the amount of steam used 
per horse-power to propel the hull of the ship at a certain 
speed. Dealing with the question of having combined 
reciprocating engines and turbines, he stated that 
the first such plant erected was put in the Velox for 
the French Government.* The economy was phenomenal 
at the designed speed of 11} knots, but at higher speeds 
the machinery was not so successful. He was pleased 
to hear Mr. Griffin say that turbines did not fall off 
more than reciprocating machinery when in a heavy 
sea-way, as had been frequently asserted. 

Mr. Davey, in his reply, gave his reasons for stating that 
13 lb. of coal per horse-power would be required in 
marine gas engines, and remarked that he was prepared 
to accept the figures given by Mr. Dugald Clerk. 


SECTION IV.—MINING AND METALLURGY. 

The mining and metallurgical section met at 10.30 in 
the Reading Room of the Institution, under the chairman- 
ship of Mr. John Strain, who was supported by Sir 
Thomas Wrightson and Mr. J. B. Simpson and by Mr. 
Sidney H. Farrar and Mr. R. E. Commans, the Hon. 
Secretaries. The first paper read was by Mr. G. A. Denny, 
on 


“ PRORLEMS OF THE WITWATERSRAND GOLDFIELDS.” 


He indicated the difficulties that have to be contended 
against with respect to labour, winding, relation of area to 
capital expenditure, metallurgy, deep mining, ventilation, 
power transmission, and pumping. The average Kaffir 
miner costs, he stated, 1s. per hour worked, and he works 
only three to four hours per day, so that the prevailing 
idea that he is a cheap workman is erroneous. For deep 
winding he inclines to the electrical double-stage 
system; and he considers that the existing system 
of stamp mills, with cumbersome tailing and slime 
treatment plants, is economically and scientifically 
wrong; and that the future will witness a resort 
to simple methods of stage crushing, stage grind- 
ing, circulation of cyanide solution, and final filter 
pressing. For underground mining he favours the 
utilisation of travelling conveyor belts. Owing to exces- 
cessive capital costs for shafts—£40 to £50 per foot 
equipped— each one must command a large mining area. 
The distances between shafts will ia future probably be 
at least 1 mile. To connect them underground will 
occupy four years. The problem will be to ventilate the 
mines during the four years prior to connection. The 
cross sectional area of the shafts may be taken as 200 
square feet, the average barometer 244in., and mean 
temperature 61 deg. Fah. The rock temperature at 
4000ft. on the Rand is estimated at 85 deg. Fah., a figure 
much below that of other fields. Mechanical ventilation, 
at present practically unknown on the fields, must be 


* An inter.sting letter on this subject by Mr. Davey will be found in 
Trae Enctnegr, December 25h, 1903 








practised in future. For power transmission electricity 
and compressed air are used. The average efficiency 
secured from the former does not exceed 50 per cent., 
that of the latter does not exceed 6 per cent. The pro- 
blem is to raise these efficiencies. For pumping, the 
author inclines to the hydraulic pumping system, though 
the great advantages to the baler, when small quantities 
only are to be dealt with, probably render it superior to 
any system of pumping. 

There was a good discussion on this paper. Mr. E. P. 
Rathbone thought that endeavours should be made to 
educate the Kaffir by entrusting him with a small machine 
hand drill. For lifting men he considered that the man 
engine might prove economical, whilst for dealing with 
the dust problem, much migat be done by the adoption of 
brattice and exhaust fans at the ends. Hesaw no reason 
why the costs of mining should not be reduced to the 
lével obtaining in British collieries. Mr. Prest, speaking 
as a coal miner, saw no difficulty in carrying out winding 
in two stages, and thought that for ventilation purposes 
the shafts should be placed closer together. Mr. T. H. 
Bailey was struck with the fact that there was 
no proper system of ventilation on the Rand. The 
compressed air efficiency cited appeared to him to be 
astonishingly low. Mr. James referred to the difficulties 
of handling semi-plastic material in connection with 
metallurgical treatment, and directed attention to the 
remarkable increase in efficiency that had followed the 
introduction of tube mills. Mr. Thomas considered that 
instead of introducing a costly system of colliery venti- 
lation it would be better to stop the production of dust, 
which could be done effectively by the water spray. He 
had found that a mine 3000ft. deep could be worked 
without difficulty by natural ventilation. In reply, Mr. 
Denny showed that the time taken in coming to the surface 
would militate against the adoption of the man engine, and 
explained the reasons for the low efficiency of compressed 
air, with great lengths of rock drill hose of narrow diameter 
and with a powerful plant at times occupied on a Sunday 
for performing a trifling piece of work. He mentioned as 
the greatest quantity of water dealt with 1000 gallons per 
hour at a depth of 4000ft. now being encountered at the 
Angelo Deep. The ventilation of the Rand mines was an 
entirely different problem to that presented by collieries, 
for it had to be remembered that all the mines were con- 
nected together. For dealing with plastic material on 
belts, he had tried a plough arrangement at the end of the 
belt and the brush used in America, but was unable to 
give decisive results. 

The remainder of the time of the meeting was devoted 
to the subject of mine shafts, papers being read by Pro- 
fessor Henry Louis and Mr. C. E. Rhodes. Neither of 
these papers contained anything of very striking novelty, 
but they served admirably to focus the attention of mem- 
bers on several debatable topics of great interest. Pro- 
fessor Louis’ paper, on 


“SpecraL Mersops or SHarr SINKING,” 


which, in the absence of the author, was read by 
Mr. Commans, dealt with special methods of shaft 
sinking, and covered much of the ground already 
dealt with by him’in a chapter on shaft sinking 
in a recently published work, and by Mr. Riemer, one of 
the leading German authorities on sinking, an English 
translation of whose work has also just appeared. The 
paper appealed chiefly to coal miners, as it was confined 
to the means which have to be resorted to when ordinary 
methods cannot be applied economically on account of 
excessive influx of water. The largest amount of water 
successfully sunk through appears to have been at Horden 
Colliery, where 9250 gallons of water per minute at a 
depth of 540ft. were dealt with. When the water-bearing 
strata are firm ground, the Kind-Chaudron method of 
boring shafts is mostly used. Since its introduction in 
1854 about eighty shafts have been sunk by it, 
of which five have been in Great Britain, at the 
Cannock and Huntington colliery, at the Whitburn 
colliery, and at Dover. When the water-bearing 
ground is running, three groups of methods are resorted 
to, namely :—(1) Driving down annular sheet piling; 
(2) forcing down continuous cylinders of brickwork 
or iron, and (3) the Poetsch freezing process. The first 
method is not often seen now, but a good modern example 
is afforded by the recent sinking at Bowburn colliery. 
Ferro-concrete sheet piling, which has never been tried, 
might probably be used. Of the second method, there 
have been several good examples in Scotland, but the 
principle has reached its greatest development in Ger- 
many. The freezing process, which was devised in 1883, 
has been used repeatedly with success in France and 
Germany. In Great Britain it has recently been applied 
in the Durham coalfields at Washington, at Eastington, 
at Dawdon, and is now in progress at the famous Wear- 
mouth collieries. 

Finally, reference is made to.a method that has been 
tried in France, the forcing of cement slurry through 
boreholes into soft, fissured strata in order to form a-wall 
of concrete within which sinking can be performed. 

Mr. C. E. Rhodes’ paper dealt with 


THE DESIGN AND EQUIPMENT OF SHAFTS FOR DEEP 
WINDING. 


The author takes 800 yards as an illustrative figure of a 
deep shaft. The advantages of having the shafts as large 
as possible is pointed out, the author having recently put 
down. at a depth of 760 yards shafts 23ft. in diameter. He 
has, too, rope guides working satisfactorily in pits over 900 
yards deep. High-pressure steam engines and low-pressure 
steam turbines which afford a means of utilising the 
exhaust steam will, he thinks, prove superior to com- 
pound engines. The difficulty of getting a lead for the 
rope off the drum on to the pulley when large ropes and 
great depths have to be dealt with is overcome by the 
Koepe system, by.the conical drum, by the flat rope drum, 
or by the modified conical drum and balance rope. Wind- 
ing ropes to raise a load of 15 tons have to be very large. 
For « depth of 760 yards the author has a locked-coil 
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rope 5}in. in circumference, the weight of the rope being 
nine tons. If the shaft is deepened it will caauahts be 
advisable to have four cages in a shaft and two sets 
of winding engines, so as to keep the size and weight of 
the rope within reasonable limits. Mr. David Davy 
suggested an ingenious arrangement of winding by 
means of an endless chain, but the author would not 
express an opinion as to its practicability. In conclu- 
sion, the great importance of ventilation in deep mines 
was urged. 

The two papers were: discussed together, the first 


speaker being Mr. Bennett H. Brough, who pointed out | & 


that the record of experience presented by the authors 
was of value to the ore miner as weil as to the coal miner, 
for, in view of the enormous depths attained at the Lake 
Superior copper mines and at the Przibram silver mines, 
one could not help wondering when the limits of mining 
would be reached. Certainly, the decreasing capacity of 
deep shafts was the chief problem. It would have to be 
solved by increasing the speed of winding, by enlarging 
the cages, or by adopting new methods of extraction. 
For deep winding rope practice was not uniform. At 
Przibram, in Bohemia, crucible steel taper ropes were 
found most efficacious, but at the deepest shafts in 
Belgium flat steel wire ropes cr flat aloe ropes 
were preferred. In reference to enlarging the capacity 
of cages, he cited the twelve-deck cages used at the 
Marchienne Colliery, Belgium, where, on the occasion of 
a visit of the Iron and Stee) Institute, the time of chang- 
ing was found to be 120 seconds. Of new methods of 
extraction, the Blanchet pneumatic system, used with 
great success at Epinac, appeared to be theoretically the 
most promising. The endless rope system to which Mr. 
Rhodes referred was by no means a new idea. It had 
been used in the Hartz before the invention of wire ropes, 
and was the subject of a British patent as long ago as 
1789. 

Mr. Prest controverted Professor Louis’ statement that 
the freezing process had failed at Easington, where it was 
still in progress. The process had proved very expensive 
except at Wearmouth. The maximum quantity of water 
cited by the author had been exceeded at Whitburn, 
where for six weeks 11,000 gallons per minute at a depth 
of fifty-one yards were dealt with. Mr. T. H. Bailey 
mentioned that ten seconds was the usual time allowed 
for decking. He showed a section of the Cannock and 
Huntington shaft, where the Kind Chaudron process failed 
at 157 yards owing to the breaking away of strata under 
the moss box. He gave an interesting account of his 
experiences with this shaft, and incidentally noted that 
tools and bolts brought up after having been under water 
for a lengthened period were perfectly bright owing to 
air having been excluded. Mr. Vaughan gave particulars 
of tests of winding ropes on the Rand, and pointed out 
that the wear was greatest at the lower portion of the rope, 
and that in consequence taper ropes appeared unsuitable. 
Mr. P. C. Greaves gave some interesting details regarding 
the fixing of wire rope guides. In order to avoid rythmi- 
cal vibrations he fastened different weights at each rope, 
and obtained much greater steadiness for the cage. He 
considered that in deep winding the capel of the rope 
was the weakest point. Mr. Thomas gave particulars of 
the Morgan traversing engine usec at Dolcoath, an appli- 
ance which did much towards overcoming the difficulties 
of deep winding. Mr. E. M. Hann recounted his experience 
with winding at Bargoed. He had a preference for fixed 
guides of steel rails, and had found that a balance rope 
increased the winding capacity 12} per cent., but 
did not obviate accidents. Mr. Arnold Lupton, 
thought it advantageous to have the drum at a 
distance from the shaft, an arrangement which with 
the modern system of winding by signal and not by 
sight did not present difficulty. Mr. Rhodes, in reply, 
expressed approval of rubbing guides between the cages, 
and considered a locked coil wire rope absolutely 
essential in deep winding. He had arranged to wind six 
12 cwt. wagons on three decks, at total load of 26 tons, 
and found difficulty in obtaining a rope guaranteed to 
meet his requirements. The margin of 10 to 1 between 
the working load and the breaking strain usually men- 
tioned in manufacturers’ lists could not be adhered to in 
very deep mines. He found that the white metal capel 
gave excellent results. The proceedings concluded with 
votes of thanks to the authors, proposed by the chairman. 


SECTION V.—SHIPBUILDING. 

There was no meeting in Section V. on Wednesday, 
but it joined with Section IT. in the discussion on Lord 
Pirrie’s paper. 

SECTION VI.—WATERWORKS, &c. 

The first paper in this Section on the 


“ CoMPARATIVE Cost oF Pumpine spy Steam, INTERNAL- 
COMBUSTION ENGINES, AND ELECTRICITY, BASED 
UPoN ACTUAL WORKING,” 
by Messrs. Charles Hawksley and Henry Davey, we give 

almost in full. 


The two important questions in pumping operations are cost of 
fuel and continuous working. Pumping engines have sometimes 
to run for many months without stopping, and should maintain 
their efficiency for thirty to forty years with little outlay on 
repairs. 

The mechanical efficiency of the steam engine and pump com- 
bined varies from 80 to 86 per cent. The steam consumption is 
10-5 to 16 lb. per indicated horse-power hour, being as low as that 
of any high-speed or other steam engine used to produce electric 
current. The comparison, then, of the steam pumping engine 
with electric pumping plant as regards fuel becomes reduced to a 
question of the comparative mechanical efficiencies of the two 
systems, expressed in terms of pump horse-power. 

Thus :— 

Direct-acting steam pumping engines and pumps— 
Mechanical Gas aor E. a3 o> ties yg 
Electric— 
Engine and dynamo, mechanical efficiency.. .. 85 . 
Cables, mechanical efficiency .. .. .. .. .. 95 me 
Motor > % en ee 
Gearing and pumps, mechanical efficiency .. .. 75 2 
Tutal mechanical efficiency per P.H.P .. 488 ,, * 


83 per cent. 


x 





~* These are variable quantities depending on the natu-e of the gearing, 
and the speed at which the pumps may be driven. 





The relative full economy in the above example is as 10 to 17 in 
favour of direct steam pumping. 

It would appear that establishment charges and maintenance 
would be greater with electric plant. Electric current might, how- 
ever, be supplied froma public source ; we must then assume the 
cost per unit. The actual cost at the Neasden Station of the 
Metropolitan Railway is said to be as low as 0-3d. per unit, not 
charging repairs or interest on capital. We know of no public 
supply as low as0-5d. per unit. Taking the efficiencies given above 
of the cables, motor, and gearing and pumps only, so that 1-31 
electrical units would be required per P.H.P. This at,0-5d. per 
unit would represent £24 per P.H.P. per annum for electrical 
energy alone. The cost of coal varies with the situation, but, 
enerally speaking, in an ordinary steam pumping establishment, 
it does not exceed £5 to £8 per P.H.P. per annum—see following 
Table—or less than one-quarter of the cost of electricity at a half- 
penny per unit. 

We have a record of the total working cost of a not very modern 
coal mine pumping engine, and the average cost of fuel for ten 
years’ continuous working has been £5 6s. 10d. per P.H.P. per 
annum. During the ten years the engine hasaveraged 264 P,H.P. 


Waterworks Pumping Engines. 
(Some examples of the annual cost per P.H.P.) 





Engines with 
distribution 
pumps only. 


Eogines working both well and 
distribution pumps, thus 
pumping the water twice. 


E 





Total height of lift, ft. 
Average P.H.P. 
taken over the 
whole year (8760 
ae 25 78 2 | 
Boiler pressure, Ibs | 
per square inch .. 
Price of coal deli- | 
vered in _boiler- | | 
house yard, cual } | 
used being local | 
slack .. per ton 8/5 75 | 8 9/8 | 9S | 
Actual annual cost | | | 
of coal per P.H.P.| £s. d. £8. d.| £8. d| £s.d £8. d.) £8, d. 
(8760 hours) |7 107 7 O77 83812 66 9 O05 2 4 
Total actual annual) | | 
cost of coal, stores, | | | | 
oil, wages, and re-) | } 
pairs. Per PHP.) 16 6|t2 5 1011 4 5413 9 sito 13 1015 13 3 


| 
| 
205 | 











continuously. At a halfpenny per unit electricity would have cost 
£31 per annum per P.H.P. In the same district—a colliery one— 
the charge for electrical energy is ?d. per unit, supplied from an 
electric power-supply station. 

It thus appears that electric pumping plant cannot be economical 
in fuel, as compared with steam pumping engines of moderate 
economy. 

As regards the internal combustion engines, it will be eaenpet 
in estimating the fuel economy, to take into consideration not only 
the mechanical, but also the thermal efficiency. 

Gas engines, having a higher heat efficiency than steam engines, 
naturally have an advantage in fuel economy, all other things being 
equal. With gas engines of, say, 200 H.P, the consumption of 
bituminous coal is, taking the engine makers’ estimate, 1-75 lb. per 
B.H.P. The total capital outlay on engines and producers for 
1000 B.H.P. is practicaliy the same as that for compound con- 
densing engines and boilers of similar power. 

For driving machinery direct, there appears from the above 
figures to be an economy in fuel alone in a gas engine over a steam 
engine ; but for pumping purposes, the mechanical loss in gearing 
between the engine and pumps would probably more than counter- 
balance the apparent saving. Assuming the mechanical efficiency 
of the gearing and pumps to be 70 per cent., then the 1-75 lb. per 
B.H.P. would beeome 2-5 lb. per P.H.P. There would also remain 
to be considered the reliability of the plant in continuous working, 
consumption of lubricants, and other details. 

Looking at the question of consumption of fuel from a thermal 
efficiency point of view, and making a comparison, we have 

Per Cent. 
Mechanical efhiciency of direct-acting steam engine and 
pumpscombined.. .. .. .. .. «. Pet ad... 
Mechanical efficiency of gas engine alone 
gearing and pumps tien ex ime 
- ao gas engine and pumps combined 
Heat efhciency of steam engine, say ie eq Ika! as 
gasengine .. .. 


” ” 


The total efficiencies are then— 


Steam engine and pumps combined ree ae ee a 
Gas ” ” ” : 14-00 


There remain to be considered the relative cost of coal, the 
additional cost of Inbricating oil for the gas engine, and also cost 
of maintenance and reliability in continuous working. 

Having already exceeded the length allotted for the introduction 
of a subject at this conference, we can only remark in regard to oil 
engines that we know of no examples that compete with such plant 
as we have been considering. il engines generally require, under 
usual working conditions, about 1 Ib. of oil per B.H.P. 

The notes were read by Mr. Chas. Hawksley, who 
afterwards stated that Mr. Davey should really have the 
credit of the paper. It was difficult to make useful com- 
parisons, because the sizes of the units might differ so 
widely, and local circumstances affected the costs very 
largely. 

Mr. Noble Anderson said that he did not wish to 
quarrel with the authors by quibbling at the figures they 
supplied, seeing that, on the whole, their contention was 
correct—namely, that for the conditions laid down in 
the paper the direct-acting steam pump, in its most 
modern guise, was more economical than electrically- 
driven pumps when the electricity was supplied from a 
public electric supply company, or than a gas-engine 
driven pump. He instanced the two best pumping 
engines in Melbourne pumping the sewage against a head 
of 120ft. One by Hathorn, Davey and Co. gives a duty 
of 150 millions measured on the thousand pounds of 
steam unit; the other by Allis, of America, but built by 
the Austral Otis Company in Melbourne, give practi- 
cally the same duty. Then he said that with the 
experience of these pumps before him, and also of several 
electrically-driven pumps of 250 kilowatts which he had 
erected, when he himself came to design the pumps for 
the Dunedin drainage and sewerage work in New Zealand, 
he preferred a combination the authors had overlooked — 
namely, a centrifugal pump driven by a Diesel engine. In this 
combination whatever comparative loss of efficiency the 
centrifugal pump might have when compared with the 
direct acting pump was rather more than compensated 
by the wonderfully high efficiency of the Diesel engine. 
And the many other advantages of the centrifugal pump, 
when wedded to the advantages of the Diesel engine, 
such as ease of starting—no need to supply boilers, only 
one attendant, compactness, and freedom from any need 





for constant oiling, and close attention, made it for such 
places as Dunedin the best installation. He designed 
sewage pumping plant for the city of Dunedin, and useg 
two Diesel oil engines, each of 150 indicated horse-power, 
coupled direct to centrifugal pumps. The guarantee of 
the Diesel] Company was 1 brake horse-power per hour 
for 0°4 1b. of oil of 19,000 British thermal units, which 
is about 40 per cent. of the figures given by the authors, 
Tests carried on for a month showed that the actual con. 
sumption was slightly below that guaranteed. The 
thermal efficiency of the Diesel engine was about 40 per 
cent. instead of the 25 per cent. given by the authors, 
and about 190 million foot-pounds of work was obtained 
for the same thermal value as 150 million foot-pounds 
were obtained at Melbourne. The cost of the entire plant 
erected complete in Dunedin was £6000, and prices there 
were abcut 50 per cent. higher than in England, and oj] 
cost 7d. per gallon. 

Mr. G. F. Deacon said it was important in all com. 
parisons to state the hours during which the plants were 
worked. 

Mr. Baldwin Latham said that suction gas plant had 
not been referred to by the authors ; the efficiency of such 
plants was equal to that of the Diesel engine, but the 
gas sometimes gave difficulties, if the plant had to stand 
idle for many hours. 

Mr. Chas. Sparks thought that the authors had scarcely 
treated electricity fairly. If a steam engine were used 
for pumping at a mine, and were placed on the surface, 
there must be expensive gearing; and if the engine were 
below ground there must be expensive steam piping. He 
could not accept the 45 per cent. efficiency given by the 
authors for electrical plant, and would suggest 55 per cent. 
to 60 per cent. The efficiency of the cables was given at 
95 per cent., whereas’ his figure would be 98 to 99 per 
cent., and for motors 90 per cent. instead of 80 per cent.; 
for centrifugal pumps he thought 69 to 74 per cent., and 
for three-throw, pumps 75 per cent. were correct eflici- 
encies. He had offers for the supply of electricity for 
mining work at considerably less than }d. per unit. 

Mr. Dugald Clerk said that for pumping work he had 
had experience with gas engines of 100 horse-power and 
under ; the large gas engine was still in an experimental 
stage, and could not compare with the most efficient steam 
plant. The suction gas plants built by the National Gas 
Engine Company would give with the pump a combined 
efficiency of 14 per cent., and this could be obtained with 
an engine of 20 horse-power. The authors gave the heat 
efficiency of the gas engine as 25 per cent., but with one 
of 50 brake horse-power at least 35 per cent. could be got 
easily, and 38 per cent. had often been obtained ; so that 
a combined efticiency of 29 to 30 per cent. could be 
obtained with a suction gas pumping plant. 

Dr. Edward Hopkinson said the figure of 1°75 1b. of 
coal per brake horse-power for gas engines should now be 
1°25lb. He agreed with Mr. Dugald Clerk as to the 
efficiency of the gas engine. The efficiency of the 
centrifugal pumping plant might be 76 to 78 per cent. 

Mr. Meysey-Thompson asked how Mr. Anderson had 
arrived at his figure of 190 million foot-pounds for the 
Dunedin plant, as he did not state the efficiency. 

Mr. F. R. Phipps said he was using suction gas pump- 
ing plant, and raising 40,000 gallons per hour, two-thirds 
of which was lifted 75ft., and the remainder 180ft. The 
engine gave 52 indicated horse-power, and the pump 
24 brake horse-power, so that the efficiency was 65 per 
cent. Anthracite cost 30s. per ton, and 1:19 lb. were used 
per brake horse-power. The plant worked eleven hours 
per day. He had also an electrical pumping plant with 
a single-phase alternating motor which raised 10,000 
gallons per hour 300ft.; the consumption was 1°31 units 
per P.H.P. hour, and current cost 1}d. per unit. So 
that the cost was 2°3d. per P.H.P. hour. To compare 
with steam the cost of current would have to be 0°45d. 
per unit. 

Mr. Walter Hunter promised data about gas engines, 
and cited a triple-expansion steam engine giving a duty 
of 126 million foot-pounds on the gross coal, using 
13°583 lb. of superheated steam per P.H.P. hour, and 
with coal at 26s. per ton the cost was £8 6s. per P.H.P. 

r annum. 

Mr. LI. Atkinson said. that electricity would be pre- 
ferred where pumping was to be done at a distance; the 
author’s figures were not quite fair to electricity. With 
a private generating plant it would be possible to produce 
electricity at 0°2d. per unit, and supply companies were 
selling current much below 4d. per unit, and lower still 
if the work was to be done solely at night. 

Mr. H. A. Humphrey said he believed that Mr. Davey 
had substituted gas plant for steam plant in South 
Staffordshire, and he understood that the cost for fuel 
was now only a quarter of the previous amount. He had 
himself designed a gas pumping plant without piston, 
fly-wheel, or crank shaft, in which the explosion of the 
gas acted direct on the water, and he obtained a higher 
efficiency than was now possible. The plant could be 
used for potable water. 

Mr. T. Duncanson said at the Liverpool Waterworks 
the cost per P.H.P. per annum was £7 for fuel, and with 
triple-expansion steam engines and cheap slack the figure 
would be £6 for sets of, say, 100 horse-power. 

Mr. W. Binnie quoted figures obtained with a suction 
gas pumping plant of three sets of 38 brake horse-power. 
Each pump gave 16°4 horse-power, the consumption of 
anthracite was 20 Ib. per hour, or 1°22 1b. per P.H.P. hour, 
or 0°68]b. per brake horse-power, and the cost £5 8s. 
per P.H.P. per annum. 

Mr. Geo. Gore said that he calculated that with a 
Diesel engine of 200 brake horse-power and centrifugal 
pump, with oil at 55s. per ton, the cost for fuel would be 
£5 7s. 6d. per annum. 

There was no reply by the authors, as Mr. Davey was 
occupied in another section. 


In the next paper on 


“ WatER SoFrrENING,”’ 
which was the next subject taken, Mr. William 
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Matthews says the problem involved in softening 
per se is purely chemical, that of the subsequent clari- 
fication being mechanical and largely dependent upon 
the physical character of the precipitate resulting 
from the chemical process. To obtain the best results, 
the crystals forming the precipitate must be as large and 
regularly sized as possible, to ensure which the lime water 
must be completely saturated and free from all suspended 
and undissolved particles and the water to be softened 
must be equally clear and free from inert insoluble matter. 
The mixing must be in proper and unvarying proportions, 
and accomplished in such a way that as far as practicable 
each particle of water receives its individual dose of lime 
water. If the admixture takes place in tanks containing 
the precipitate thrown down in previous operations the 
reaction between the lime water and hard water 
cannot but be imperfect and unduly delayed, while the 
expenditure for lime is increased and larger tank capacity 
is necessary. The mixture is best accomplished by allow- 
ing lime water to fall in a thin sheet upon a similar sheet 
of hard water flowing under it. Between the operation 
of mixing and the commencement of the process of clarifi- 
cation there should be a time interval varying from at 
least a half hour to a longer period, according to the 
amount of carbonate of magnesia in the water. There 
can be no doubt tirat clarification can, in most cases, be 
best effected by filtration, as the plant required takes up 
a minimum amount of room, can be worked continuously 
and added to from time to time by small units, and is 
economical, while giving the best results. One of the 
great merits of the filtration system, when worked at a 
head which cannot be exceeded, is that by no manner of 
manipulation can the plant be made to pass more than 
its proper quantity of water, which must all be passed 
through the filters, and so be clarified. If the-water be 
properly softened, and the necessary time interval given 
for the completion of the reaction, there is no difficulty 
in filtration or danger of the subsequent formation and 
deposition of precipitate in the pipes beyond the filters ; 
but neglect of these precautions has given rise to much 
trouble and disappointment. 
In a paper on 


“Water HARDENING” 


which was taken at the same time, Mr. James Watson 
described briefly the hardening plant of the Bradford 
Corporation. Water hardening — the antipodes of 
water softening—is, he says, a comparatively modern 
practice; in the softening process we apply lime to 
get rid of lime, in the hardening process we follow 
generally the same method by adding lime to waters in 
which lime salts are either wanting or only found in 
abnormally small quantities. Soft water supplies are 
absolutely essential to the industrial life of many of our 
great centres of population, and probably no less essen- 
tial in securing the comfort and economy obtained from 
its use in the houses and homes of the people. Soft 
water has, however, under certain circumstances, one 
drawback. Some gathering grounds of England, Scotland, 
and Ireland yield waters pure and soft, which in distribu- 
tion give no trouble whatever. There are, however, other 
water-gathering grounds—notably in Yorkshire and 
Lancashire—where the drainage areas are more or less 
covered with peat. About twenty-five years ago it was 
found that heavily peat-stained water was soft and acid, 
and did not contain sufficient lime salts to neutralise the 
action of the acid water on the walls of lead water 
service pipes with which most of the houses in this country 
are fitted. 

Less than twenty years ago it was a well-established 
fact that many moorland waters possessed lead-dissolving 
properties, and plumbo-solvency was far from uncommon. 
Such a state of matters was admittedly more or less 
dangerous to health, and the realisation of this fact may 
be said to have been the initial cause of hardening water 
in order to counteract acidity and neutralise peaty water 
possessed of the lead-dissolving property. In the 
Thorntcn Moor drainage area of the Bradford Corpora- 
tion waterworks a good deal of the land is of a peaty and 
boggy nature, and about seventeen years ago it was found 
that this water was at times, especially after a flood, acid, 
and acted on lead, but the application of 3 grains of chalk 
per gallon, applied with regularity and precision, has had 
the effect of entirely preventing the lead-dissolving action 
of this water, and complaints as to water containing lead 
have been absent from this zone of supply for the past 
sixteen years. Constant and uniform application of the 
chalk in the form of milk of lime is essential to attaining 
good results, and the method of working, mixing, and 
applying the chalk milk by manual labour was found to 
be unsatisfactory in every way. The treated water is 
conveyed by the filter bed canal to the filter beds, and 
passed through the sand filters at the rate of 380 gallons 
to 400 gallons per square yard of filter area per day. 

The works have been in operation night and day for 
sixteen years, require practically no attention, and are 
serving and have served the purpose for which they were 
erected, namely, to harden an exceedingly pure and soft 
water. 

These two papers were discussed together. 

Sir George T. Livesey, the chairman of the section, 
remarked that the process described for softening water 
as used at Southampton was almost perfect. With regard 
to the hardening of water, his experience had shown that 
water could be hardened quite easily by the simple 
addition of crushed limestone to the filter beds. A 
mixture of one-third broken limestone and two-thirds 
calcareous sand was perfectly efficacious in rendering the 
water alkaline and in destroying its lead-dissolving 
properties. 

_ Mr. G. F. Deacon had seen the Haines plant at 
Southampton, and thought it very satisfactory. Mr. 
Watson’s plant seemed to give good results at Thornton 
Moor; he himself had difficulty with water which had an 
action on lead, and used one-third of broken limestone to 
two-thirds of calcareous sand in the filter beds, and this 
treatment removed the acidity of the water, It did not 





follow that because a water was peaty it would necessarily 
dissolve lead. 

Mr. Mansergh agreed that the action of a water on 
lead did not depend upon its peatiness only. He asked 
Mr. Watson if the addition of the lime affected the 
efficiency of the filter beds. 

Mr. Baldwin Latham has a set of Haines apparatus 
treating 2,000,000 gallons of water per day. This 
took the place of a former plant, which gave trouble, as 
the water would not clarify at all times, but remained 
turbid for hours. The new plant now stands in one of 
the tanks built for the old plant, which only treated 
250,000 gallons per day. As to the necessity for harden- 
ing certain waters, it was not only peaty waters that 
acted on lead, but also water from the Bagshot sand, and 
some well waters. He used filter beds with 3ft. of sand, 2ft. 
of limestone and sand mixed, and below that limestone 
alone, and found it satisfactory. He mightadd that a good 
price was now obtainable for the precipitate from soften- 
ing plants, as it went abroad and was used for paper- 
weighting. 

Mr. H. Rofe said it was not certain that peaty acid 
acted on lead, as Dr. Tidy thought the action was due to 
the absence of silica. The Wakefield water acted on 
lead, but this was prevented by filtering it through 4ft. of 
sand from the river Trent, which is very siliceous. 

Mr. G. H. Crowther said the Huddersfield water 
resembled that at Thornton Moor and the Watson process 
was adopted with very satisfactory results. 

Mr. Chas. Hawksley had seen the results obtained at 
Southampton, which were very satisfactory. At Bradford, 
with the hardening process there was a slight deposit of 
lime on the first filter bed and channel. At Sheffield 
chalk was added twice a day to a tank provided with a 
stirrer or Jacob’s ladder with buckets, which delivered 
the limed water in the proper quantities. 

Mr. Fox hoped te hear something about the treatment 
of permanent hardness. With the Clark process about 
six hours’ repose was allowed for settlement of the preci- 
pitate, but modern makers seemed to think half-an-hour 
enough. He would like to know whether soda could 
be safely used to reduce permanent hardness in potable 
water. 

Mr. Brough Taylor said that for the last seventeen 
years he had used the old Clark process at the Colne 
Valley Waterworks to soften 3,000,000 gallons a day. 
He employed Buxton lime, and used soft water to dis- 
solve it. He had four tanks, each of 600,000 gallons 
capacity, and allowed four hours for settlement. 

Mr. Noble Anderson said that at Invercargill, New 
Zealand, the water was pumped from gravel pits 140ft. 
deep, and was found to be acid. After aération through 
sprays the acidity was removed. 

Mr. Oscar Kirby said that if the peat could be: kept 
out of the reservoir the water would not be acid. He 
had at Batley a system of storm flood gates, so that the 
storm water was led off to the compensation tanks. 

Mr. T. E. Devonshire confirmed Mr. Latham’s remarks, 
and Mr. Metthews replied shortly to the discussion. 








ROYAL SOCIETY CONVERSAZIONE. 


On Wednesday night last the Royal Society held its 
second conversazione at Burlington House. The Presi- 
dent, Lord Rayleigh, received the members and guests, 
of whom there was a distinguished company, including 
Lord and Lady Kelvin, Lord Loreburn, Lord Justice 
Buckley, Lord Justice Kennedy, Lord Justice Fletcher 
Moulton and Lady Moulton, Mr. Balfour and Miss 
Balfour, the Duke of Northumberland, Lord Avebury, 
Sir William Huggins and Lady Huggins, Sir Wm. 
Crookes, Sir Benjamin Stone, Sir Joseph Swan, Sir Nor- 
man Lockyer and Lady Lockyer, Sir Arthur and Lady 
Riicker, Sir James Dewar, Sir Oliver Lodge, and others. 

As usual, a number of exhibits was on view. While 
there was not a great deal which appealed directly to 
engineers, there was much which was of scientific 
interest. 

Professor John Milne showed some records of recent 
large earthquakes, including those at Jamaica, San Fran- 
cisco, and the so-called Valparaiso seismogram, which, 
as a fact, shows the record of two shocks, the first of 
which took place in the Northern Pacific, and the other 
at Valparaiso some thirty-six minutes lester. Close by 
these records was a portion of the submarine telegraph 
cable, which was broken by the Jamaica earthquake, and 
it seemed to be particularly well placed. 

Mr. Campbell Swinton exhibited, among other things, 
some wonderful experiments with Crookes tubes, which 
showed the mechanical effects of canal rays in’ causing 
the rotation of mill wheels in these tubes. These rays, 
which are positive, travel in the opposite direction to the 
negative rays that proceed from the cathode. They can 
be detected both when they are approaching the cathode 
and also, if the latter is perforated, after they have passed 
through the apertures. 

Close by was shown by Mr. C. E. 8. Phillips an electro- 
scope in which the gold leaf was revlaced by a fibre of 
electrically conducting glass. Exara, les of this glass were 
also on view. It is composed of sodium silicate, 32 parts; 
borax, 8 parts ; and Powell’s flint glass, 1:25 parts. The 
electrical conductivity is said to be about 500 times as 
great as that of ordinary glass. An adjunct to this 
exhibit was an electroscope charger. ‘his is composed 
ofa celluloid rod which is rubbed at one end by a flannel- 
lined, split brass tube. It worked exceedingly well. 

Mr. A. Kershaw showed an ingenious method of 
measuring the speed of photographic shutters. This 
consisted principally of a variable speed revolving disc 
with radial slits in conjunction with a stationary illumi- 
nated slit. Sighting through a moving shutter may show 
a bright stationary slit interposed by a black band. By 
speeding the disc and illuminating this band, the speed of 
the shutter is shown by an indicator geared to the disc. 

From Mr. W. Duddell’s exhibit there went forth sounds 








not unlike organ notes. They were produced by “ musical 
ares,” which at the same time were producing persistent 
electric oscillations. The apparatus comprised two direct 
current arcs in series, the arcs being shunted with a 
circuit consisting of a condenser and a self-induction in 
series. The frequency of the oscillations can be varied by 
altering either the capacity or the self-induction in the 
shunt circuit. Demonstrations were given of how these 
persistent oscillations might be made use of for energising 
the transmitter for wireless telegraphy, the various 
alterations in capacity, &c., enabling syntomy or tuning 
to be readily obtained. 

Among other exhibits which we noticed were, first of 
all, that dealing with the fixation of nitrogen by 
leguminous and other plants. This is a subject which 
has lately been receiving a good deal of attention. 
Examples were shown of the difference in results obtained 
with various vegetables, inoculated and uninoculated, in 
which the difference in favour of the former was very 
great. As evidencing the small quantity of the substances 
necessary properly to prepare land for growing plants 
under this system, we may say that there were shown 
three small heaps, which could easily have gone through 
the post for 1d.; yet these, it was said, were enough to 
inoculate two acres. 

We saw also some enlarged photographs, exhibited by 
the Hon. C. A. Parsons, of diamonds obtained from pure 
iron heated in a carbon crucible in an electric furnace 
and rapidly cooled; also a small bronze bucket recently 
found at Weybridge and said to be of Northern Italian 
manufacture, and to date from 700 B.c.; and, finally, 
some examples of Pilkington’s Lancastrian Lustre 
Pottery. In this the metallic vapours of silver and 
copper are driven into the glazes at a very low red heat 
under the influence of reducing gases. The result is the 
production of brilliant iridescent colours. 

During the evening Professor Henry A. Miers showed 
experiments illustrating the growth of crystals, Professor 
Flinders Petrie lectured on houses in Ancient Egypt, and 
Mr. Louis Brennan exhibited a working model of his 
mono-railway. 








ACCIDENTS ON UNITED STATES RAILWAYS. 


Tue official returns of the killed and wounded on the rail- 
ways of the United States during the last quarter of 1906 
area terrible indictment of the gross carelessness that is 
rampant there with regard to loss of life and limb. There 
were 1126 persons killed ard 17,170 injured. During the last 
five years the total came to 41,000 persons killed and 
about 250,000 injured. The figures for the last three months 
of 1906 work out at 375 deaths per month, or more than 
twelve deaths per day, a proportion far above the usual 
average. The ‘‘ deadliest ’’ year on the American railways 
was 1903, when there were 9840 persons killed and 76,000 
injured. Tomake matters worse, it is a well known fact that 
the official returns are always below the actual facts of the 
case, and that in the returns of the injured only the severer 
cases are taken into account. In its war with Spain the 
American army lost twice as few men as are killed on the rail- 
ways in an average year. An American Senator has made the 
interesting calculation, that if the killed and injured were 
laid out at equal distances along the whole railway system of 
the United States, there would be a grave every 21 miles and 
a hospital bed every 23 miles. Such a sight would at least be 
useful in arousing public attention to the present state of 
affairs, both in the safety of the travelling public and in that 
of therailwaymen. Every year each railway workman has 
one chance in 28 of being injured and one chance in 372 of 
being killed while on duty. The risks equal those that are 
run in actual warfare. 











THE VICTORIA AND ALBERT MusEUM.—The Victoria and Albert 
Museum will on Thursday next have been opened to the public for 
fifty years. On the 20th June, 1857, her Majesty Queen Victoria 
and Prince Albert opened the South Kensington Museum, as it was 
at that time styled. The greater part of the original iron building 
was taken down in 1868, and re-erected as a Branch Museum at 
Bethnal Green. The foundation stone of the new buildings was 
laid by H.M. Queen Victoria on May 17th, 1899, and by her late 
Majesty’s command the name of the institution was changed to 
that of the Victoria and Albert Museum. 


PuysicaL SocreTy or LONDON.—A meeting of the Society will 
be held at 5 p.m: on Friday, June 28th, 1907, at the City and Guilds’ 
Central Technical College, Exhibition-road, 8. W., by invitati a of 
Professor W. E. Ayrton, F.R.S. Mr. J. T. Irwin will give a demon- 
stration of the uses of his hot wire oscillographs and hot wire watt- 
meters; Mr. J. S. Dow will show a cosine flicker photometer ; Mr. 
J.S, Dow, some phenomena in colour vision; and Professor W. E. 
Ayrton and Mr. IT. Mather will give a description of students’ 
apparatus for measuring permeability and hysteresis ; and a paper 
on the “‘ Design of Chokers.” Council meeting at 4.30 p.m. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—The annual con- 
versazione of the Institution of Electrical Engineers was held at 
the Natural History Museum at South Kensington on Wednesday 
evening. In the large central hall, which was tastefully decorated, 
the guests were received by the president of the Institution, Dr. 
Glazebrook, and Mrs. Glazebrook, and by the president-elect—the 
Right Hon. Lord Kelvin and Lady Kelvin. The guests numbered 
about 1500, and among those present we noticed Lord Justice 
Buckley, Mr. Justice Grantham, Rear-Admiral Sir Henry Jackson, 
Major-General E. R. Festing, Sir John Thornycroft, Professor C. 
Carey Foster, Sir Wm. Ramsey, Sir Wm. Crookes, and Sir Patrick 
Manson. During the evening selections of music were played by 
the string band of the Royal Engineers, whilst the Alexandra 
Ladies’ Quartette also contributed to the programme of music. 


RoyaL METEOROLOGICAL SocieTy.—The second of the afternoon 
meetings for the present session was held on Wednesday, the 
19th inst., at the Society’s rooms, 70, Victoria-street, Westmin- 
ster; Dr. H. R. Mill, president, in the chair. Mr. F. Campbell 
Bayard read a paper on ‘* Weather and Crops, 1891-1906,” in 
which he gave an analysis of the agricultural and horticultural 
tables which are included in the annual ‘‘ Phenological Reports.” 
A paper by Dr. C. P. Hooker on ‘‘The Relation of the Rainfall 
to the Depth of Water in a Well” was also read. The author 
gave the weekly measurements of the depth of water in a well 
101ft. deep at Further Barton, Cirencester, compared with the 
weekly rainfall for the years 1903-1906. The results were very 
interesting, as they iacluded the remarkably wet year 1903, and 
the droughty summer and autumn 1906. Mr. Walter Child 
exhibited his ‘‘Step” anemometer, an instrument which he had 
designed to obviate the ‘‘sheltering” error of the Robinson’s 
C.P.’s, 
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DONKEY BOILER. 


Ove of the most recent improvements in connecticn with 


Cochran’s donkey boilers of the multitubular type is the new | 


patented seamless furnace which the firm Cochran and Co., 
Annan, Limited, of Annan, N.B., has recently constructed. 
In an ordinary furnace made of plates riveted or welded 
tegether, the joints where the rivets or welding is effected 
are usually secured above the fire-bars. This subjects them 
to intense heat, and renders them more or less liable to 
become deranged. The construction of the seamless furnace 
is such that there are no joints above the fire-bars to be 
affected by the heat. 









































Fig. 1 


hydraulic machinery, so that it is without lap or weld, and 
has no joints cf any kind above the level of the fire-bars on | 
which the flames may play. As will be seen from the above 
illustration, the furnace is hemispherical in shape. It is 
fitted to an ogee ring, which unites it to the boiler shell, and 
at the same time provides freedom for expansion and contrac- 
tion under heat. These furnaces are fitted into the firm’s 
vertical multitubular boilers of the largest sizes ; in fact, up 
to boilers giving 1000 square feet of heating surface. | 
A Cochran boiler fitted with one of these furnaces is | 
shown in the illustration above. It was coustructed 
for the Rotterdam Dry Dock Company, and is 7ft. in 
diameter and 15ft. in height. There are 173 tubes, of 
which twenty-eight are stay-tubes. It has a grate area of 
24°75 square feet, and a heating surface of 600 square feet. 


The furnace is mada by pressing the | 
furnace complete from one plate to its finished shape by | 


It is designed to work under a pressure of 1001b. per square 
inch. This boiler was tested, and the results, which we 
reproduce below, are interesting. The object was to find 
out how the boiler behaved under an increasing hydraulic 
| pressure, principally with regard to the furnace. The latter 
| was fitted with pressed out flanges for connecting the flue 
pipe and fire pipe. The flue pipe is oval, which it is said 
improves the draught and the distribution of the flames. 
The boiler contains one stay only, which is on the crown 
| plate of the combustion chamber. The absence of stays 
| permits of the boiler being inspected internally in all parts 
| with ease, and cleansing can also be efficiently carried out. 
After the boiler had been filled with water the pressure 
was increased gradually to 200lb. per square inch, and after- 


Fig. 2 


wards brought back to zero. At intermediate pressures 
deflections were noted in the various parts of the boiler by 
means of gauges. Engravings Figs. 1 and 2 are diagram- 
matic views of the boiler, with indication letters showing 
where the various gauges were placed. 

a, at the top of the furnace. 

b, at the rim of the furnace (three places). 

c, at middle of the ogee ring. 

D, width of the furnace. 

E, at the crown of the combustion chamber ) (each at two 

F, at the bottom of the combustionchamber} _ places), 

G, at the crown of the smoke-box. 

H, at the bottom of the smoke-box. 

J, at the minor axis of the flue pipe. 

K, at the minor axis of the fire pipe. : 

We gather from the tabulated results of the trials that 


—— 


when the test pressure was 501b. the deflection at a was 
ayin.; at b, Oin., and nothing at c of d. On doubling the 
test pressure ,',in. deflection was noted at a, and again 
none at 6, c, and d, On increasing the pressure to 150 1b,, 
yin. deflection was recorded at a; hin. at b; and 
gyin. at both c and d, At the greatest testing pressure— 
which was 2001b. per square inch—the deflection at a was 
frin., at 6 ,,in., and again ,yin. at candd. On releasing 
the pressure a!l the gauges returned to zero, With regard to 
the effect of the same pressures on the tube plates, fiue 
pipe, and fire hole, that is at the points E, F,G, H, J, and 
K, in Figs. 2 and 3, for the pressures 50 1b. and 100 lb. the 
gauges all recorded a zero reading. For 1501b. per square 
inch the deflection at e was ;j;in., at F .,in., whilst at G, 
H, J, and K, the deflections were zero; whilst for the 200lb, 
test pressure the deflection at E was ,,in., at F jyin., and 
nothing again at g, h, j, and k. On the pressure being 
released all the gauges again recorded zero. The quantity 
of water necessary to increase the pressure from Olb. to 
200 1b. was 36 litres; that is, 7 gallons 3 quarts 1 pint, or 
equal to a weight of 79°25lb. It was also recorded that no 
trace of permanent set was found at any part of the boiler, 

Special measures were also taken to ascertain that the 
thickness of the furnace was uniform, by drilling three holes 
in it and inserting a micrometer gauge. The thicknesses, 
which should have been j}in., were 2$in., 3$in., and ?4in, 
cespectively. The engineers who carried out the investiga- 
tion report that they were very satisfied with the results, and 
express approval of the seamless furnace, the oval flue pipes, 
and the new connection of fire pipe. 





HAND SHAPING MACHINE. 


We have received from Messrs. Crosier, Stephens and Co., 
of Newcastle-on-Tyne, particulars of tbe ‘‘Cromil’’ hand- 
shaping machine, of which we give an illustration. For this 
class of tool it is capable of undertaking a large range of 
work, and provision has been made whereby keyways can be 
cut in shafts up to 3in. in diameter. The stroke is 74in., and 
the traverse 10in., and, in order to give the tool stability and 
strength, the ram has been made particularly strong, and the 
bed has been given plenty of width. The shaperis fitted with 
a variable automatic feed, which is arranged to operate 
during any part of the return stroke, and provision is also 
made for hand feed. 

A tool of this description has certain advantages over work 
done by hammer, chisel, and file, the chief one being the 


HAND SHAPER 


saving in time. After the work has been once set in the 
machine, there is no necessity for such skilled Jabour to 
finish the job as would be required were the work being done 
by hand. These planers, we are informed, are largely used 
on board ship for facing up winch and small engine slide 
valves, and, as each machine is supplied with a spare pair of 
liners or packing pieces, jobs of 6in. thickness can be dealt 
with. 








STANDARD PORTLAND CEMENT. 


THE British Standard Specification for Portland Cement—Report 


No. 12—has now been revised and published. The following may 
be mentioned among the more important points in which revisions 
have taken place :— 

(1) The percentage of sulphuric anhydride has been slightly 
raised. 

(2) ‘The quantity of cement to be used in the test for fineness 
and the period for which it is to be sifted have been specified, 
while the residue to be left on a sieve 180 x 180 has been some- 
what reduced. 

(3) The grading for the increase of tensile strength in the neat 
test has been further extended. 

(4) The maximum final setting time for the ‘slow-setting ” 
cement has been increased. 

(5) The expansion under the Le Chatelier test has been reduced. 

Other alterations have been made in the direction of rendering 
the meaning of the specification more clear, such as, for instance, 
the insertion of an example showing the method of calculating in 
chemical equivalents the proportion of lime to silica and alumina. 
The design of the Standard needle has been slightly modified with 
a view of diminishing the risk of injury, and to allow of the ready 
replacement of the point if damaged, but no alteration in the 
essential features has been made. 

The Sectional Committee have, we are informed, had under con- 
sideration for some time past the question of making some stipula- 
tion as to initial setting time, and experiments have been and are 
being carried out with a view te the inclusion of a clause dealing 
with this point. The Committee are also making certain other 
investigations, the desirability of which has been bronght to their 
notice, but they have decided not to hold back the issue of the 
present revision pending the completion of these experiments, 
which are likely to occupy some considerable time. 








A Screntiric ExHipition.— An exhibition of engineering models, 
optical, electrical, and scientific instruments, technical education 
appliances, and tools, is to be held at the Roya! Horticultural 
Hall, Vincent-square, Westminster, S.W., from October 22nd to 
26th inclusive. g In addition to exhibits by the leading makers cf 
the above-named goods, there will be a loan collection of experi- 
mental and exhibition models and apparatus, and also lectures ard 
demonstrations in various branches of applied science. The exhi- 
bition is being organised by Messrs, Percival,Marshall and Cc., 
26-29, * Poppins-court, Fleet-street, London,{ E.C.,' who will te 





pleased to give further particulars on application. 
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THE “JAMES FORREST” LECTURE, 1907. 


‘UNSOLVED PROBLEMS IN THE DESIGN AND 
PROPULSION OF SHIPS.’”* 


By Francis Exiear, LL.D., F.R.S., M. Inst. C E. 


THERE are but few problems in the design of ships, as in most 
other branches of engineering, that can be exactly or completely 
solved in the full scientific meaning of the word, and those are of 
a secondary character. The primary or fundamental problems of 
safety, strength, nwo and steadiness at sea are far too compli- 
cated to bring under anything like general mathematical treat- 
ment. The results obtained by the most advanced calculations 
cannot be applied directly to the real conditions of a ship at sea. 
After all is said and done, they merely relate to hypothetical cases 
which are simple in character, and happen to a amenable to 
mathematical treatment. Some of these calculations are very 
elaborate, and their elaboration may tend to magnify their 
importance. The real problem is often very imperfectly dealt 
with after they are made, and it can only be solved approximately 
for working purposes by accepting the results of calculation for 
what they are worth, judging of the allowances required for their 
incompleteness, and using them in a scientific way and a scientific 
spirit to arrive at safe conclusions, We are obliged 4“ come to a 
detinite conclusion somehow, because we have to biild ships as 
well as we can, whether we can solve exactly all the problems 
that arise in their design or not, and we have to take the respunsi- 
bility of guaranteeing résults, however difficult they may be to 
obtain, within the time allotted for the preparation of designs and 
tenders, which is often very short. This is of the nature of engi- 
neering work of all kinds. To quote from our President’s 
excellent inaugural address, ‘‘ Engineering problems differ from 
ordinary peng ‘ scientific’ problems, partly in that they 
are much more complex, and consequently more difficult of any- 
thing like exact solution, and still more because—exact or inexact 
—some solution to them has always got to be found.” 

The nature of some of the principal problems that arise in the 
design of ships, and the extent to which their solutions are scien- 
tific, empirical, or merely tentative, will be indicated to some 
extentas I goon. I pass over what I venture to call the secondary 
problems of mensuration and hydrostatics—which relate to bodies 
floating in equilibrium in still water, and constitute the bulk of the 
ship designe:’s purely scientific stock-ia-trade—and will endeavour 
to direct attention to some of the fundamental problems of a ship's 
behaviour at sea. I do not underrate, however, the great import- 
ance of those now passed over, for it is the results of mathematical 
and physical research iato the still-water properties and conditions 
of floating bodies which alone enable us, with the aid of observa- 
tion and experience, to judge correctly the probable qualities and 
behaviour of ships at sea. They also furnish the best data for 
comparisons between ships of varying dimensions and forms. 

The class of problems that demand attention first are those 
which bear the most directly upon safety at sea. These are very 
general and comprehensive in character, and are impossible of 
anything like complete solution from the purely scientific side ; 
but they are of vital importance, and solutions of them, which are, 
at any rate, upon the right side, have got to be found somehow 
for every ship that is built. 

The lecturer next considered depth of loading at considerable 
length, passing on from that to structural strength. 

One of the most important elements of safety at sea is structural 
strength, and there is no more intricate or difficult problem which 
we have to consider, Mercantile steamers have been made what 
they are in respect of design and strength of structure chiefly by 
observation and experience of the effects of straining action at 
sea. The usual calculations of strength of structures do not carry 
us very far by themselves in shipbuilding, and although much 
attention has been given to these by ship designers, they cannot 
be greatly relied upon in practice. As a matter of fact, the 
arrangement of material shown upon the transverse section of a 
ship, and the sizes of the various parts, are practically what they 
have been made from time to time by Lloyd’s Register Society. 

lassification at Lloyd’s is so important in the mercantile marine, 
for purposes of insurance, that the design of a ship’s structure is 
usually little, if any, more than compliance with Lloyd’s rules and 
tables. I use Lloyd’s in this connection as a generic term, which 
includes the other shipping registration and classification societies, 
as it is the one of outstanding and dominant influence. It is but 
seldom that structural design amounts to more than satisfying a 
Registration Society that its requir ts for classification, as laid 
down in rules and tables, have been complied with. These rules 
have been modified as ships have increased in size and varied in 
type ; and when exceptional ships not directly provided for by the 
rules have to be classed, the structural design is specially dealt 
with by Lloya’s. But the governing principle throughout is 
experience of the behaviour of ships at sea. Lloyd’s Society has 
representatives in all the seiaiindl tude of the world, who deal 
with and report all defects in the ships that come before them. 
There is no reason to fear that any weak point will escape the 
attention of Lloyd’s surveyors. It ischietly in this way that Lloyd’s 
rules have been built up, from the earliest days of iron ships. The 
shipbuilding profession also owes very much to Lloyd's for what it 
has done an is still doing iu scientific research. They have a 
highly trained technical staff, which has conducted and published 
some of the most valuable investigations yet made of the structural 
strength of ships. But the general problem of how to obtain the 
requisite strength of structure in a ship with the minimum weight of 
material is extremely difficult of approach from the scientific side. 
The usual calculations of structural strength are based upon still- 
water conditions. The most useful are those which relate to 
longitudinal strength, because the greatest stresses that can come 
upon a ship are in the longitudinal direction. In these calculations 
the structure of a ship is regarded as a steel girder, supported over 
the whole of its length by the upward pressure of the water. We 
can take a ship floating in equilibrium in stil) water, and calculate 
the distribution of the support from bow to stern that is given by 
the upward pressure of the water—which agrees with the curve of 
sectional areas of the under-water portion of the hull—and we can 
also calculate the weight of the ship and of her contents per unit of 
length, and represent that by a curve, or rather by an irregular line, 
which gives the longitudinal distribution of the weight of the girder 
and its load. With these two factors—the longitudinal distribution 
of load and the longitudinal distribution of support—the bending 
moments ahd maximum stresses upon the structurecan be estimated 
according to the theory of the strength of girders. 

In order to approximate more nearly to the worst conditions at 
sea, the maximum stresses upon the top and bottom of the structure 
are calculated for two hypothetical cases of support upon a wave 
surface, The surface usually taken is that of a trochoidal wave of 
the same length as the ship, whose height is one-twentieth of its 
length, The water-line is drawn to this wave form upon the side 
of the ship on the sheer drawing so as to cut off the volume of her 
calculated displacement and place her in equilibrium (1) if sup- 
ported amidships, upon the wave-crest with her bow and stern in 
the hollows, and (2) if supported at the ends upon the wave-crests 
with her midship part in the hollow. The whole system of 
wave-water is supposed, for the purposes of the calculation, to be 
fixed for the moment and the ship to be floating upon it in statical 
equilibrium. 

It is not known how nearly the results obtained by calculation 
upon assumptions that differ so widely from the real circumstances 
correspond with the maximum stresses really brought to bear at 
sea, but it is certain that they are often in excess of the truth. 
In the new big Cunarders, Lusitania and Mauretania, the limiting 
stress accepted by Lloyd’s as determined by calculation was 
10 tons per square inch, supposing the material to be mild steel 








* Abstract. The Institution of Civil Engineers, 18th June, 9 p.m. 


' 
whose ultimate tensile strength is 28 to 32 tons per square inch. 
This gives an apparent factor of safety of only 3. 

Many vessels have been running for years in which the figures 
obtained by calculation for the maximum stresses would amount to 
10 tons per square inch. This must be largely in excess of the 
truth, and it is impossible to say exactly by how much. One impor- 
tant cause of the excess, worked out in detail by Mr. W. E. Smith, 
of the Admiralty, many years ago, is that the buoyancy of wave- 
water is not the same at all parts of the wave, being less at the 
crest and more at the hollow than that due to the weight of the 
volume of water displaved. ‘his property of wave-water can be 
allowed for approximately in the calculations, and the necessary 
corrections made. They effect a substantial reduction of the 
calculated stresses in both the extreme positions upon a wave sur- 
face ; but they are not applied in practice, as the results are only 
used for purposes of comparison, and such a correction would 
not materially affect mere comparisons. The quantitative value 
of the calculated stresses is extremely doubtful in any case. Even 
in comparing them with figures obtained in a similar way for other 
ships it is necessary to be careful not to press the comparison too 
far. Attempts have been made to measure the actual stresses 
upon portions of the structure at sea by means of strain indicators. 
Extensive experiments were carried out in H.M.S. Wolf a few 
years ago by an Admiralty Committee with Stromeyer’s indicators, 
which gave some interesting results ; but very little real progress 
has yet been made in this direction towards a quantitative solution 
of the strength problem. 

The strength of ships, and the weight of the structural materials 
employed to obtain that strength, thus having become what they 
are by a long process of adding to and building up the structure 
in detail and reinforcing weak points wherever they have been 
found, and by checking the general results in the imperfect manner 
that is alone possible by calculations of the kind referred to, it 
becomes a question as to how far the results arrived at are satis- 
factory or final. All who have studied the great problems of ship 
design, and know how they were solved in the design of the 
Great Eastern by Mr. Brunel, must agree with the opinion 
expressed by Sir W. H. White in his presidential address of 
nearly four years ago, that ‘‘in structureshe wasnotmerely a marvel 
considering the date of her construction, but is still a most fruitful 
and suggestive field of study.” The Great Eastern proved herself, 
by her Atlantic voyages to New York and Quebec and her sub- 
sequent experiences in the trying work of cable laying in the 
Atlantic, to be amply strong enough for anything ithe of such 
a ship, and if we compare her structure with that of the standard 
ship o. her dimensions and type to-day, which embodies the 
results of fifty years more experience than her design had, it 
appears very remarkable Sir W. White came to the conclusion, 
which I believe is right, that after making full allowance for 
features of modern designs that involve additional weight, which 
the Great Eastern did not possess, her structure was lighter than 
that of the corresponding ship of to-day, although the latter is 
built of steel 50 per cent. stronger than the iron plates of the Great 
Eastern, and the riveting of the edges and butts of plating is much 
more extensive and efficient, and is performed by hydraulic power 
where strength is most required. 

The leading features of the Great Eastern’s design included a 
very strong cellular double bottom, continued up the sides to the 
water-line, a double-plated upper deck of cellular construction, and 
two longitudinal bulkheads for about half the ship’s length amid- 
ships, which connected the cellular upper deck with the double 
bottom. There was no plating upon any deck except the upper 
deck, The structure of the corresponding steamer of to-day would 
consist of a very strong and deep double bottom of cellular con- 
struction which is quite flat and stops at the turn of bilge, side 
plating above this, which is doubled at the upper part and is 
supported by very strong transverse frames about 30in. apart, and 
four strongly plated decks, the upper structural deck and three 
below it, of approximately equal strength, with a fifth plated deck 
above thvse, in many cases, for about half the ship’s length amid- 
ships, at about 8ft. apart. 

The difference in principle between the two designs is so great, 
and the comparison of the weights of material they require is so 
much in favour of the Great Eastern, that there certainly seems 
to be a case for inquiry, and for considering the questionof a radical 
change in the structural design of large oceanl iners. Some such 
change is being introduced into the design of cargo steamers in 
order to obtain large open holds and facilitate stowage. These 
are now being built of large size and depth, with only a single- 
plated deck at the top, and there seems to be no reason why this 
principle should not be applied, to some extent at any rate, to 
large passenger ve-sels. Any saving of weight thus effected would 
not only be asaving of cost, but would better enable the difficulties 
of draught of water in harbour and docks for the largest ships to 
be overcome. e 

Turning to speed, the lecturer said that the problem of speed 
has always been a very vexed and difficult one, and there is none 
which has caused more trouble, or given rise to more fallacies in 
theory and errors in solution. I cannot even call attention now to 
the numerous theories and the various approximate formule that 
have been invented and employed from time to time for explain- 
ing and solving the speed problem. These formule are generally 
so restricted in their range of application, and require so much 
knowledge of their limitations, and the conditions under which 
they can be relied upon for results that will be approximately near 
to the truth, as to prove dangerous traps to the unwary and ill- 
informed. The man who can use these intelligently and safely, 
and with full knowledge of their limitations and tendencies to error 
is able to deal with the speed problem much more completely and 
effectively—and I shall confine my remarks to the way of doing 
that. 

The practical solution of the speed problem was effected by the 
late Mr. William Froude when he discovered the law of similitude or 
comparison which enables the resistance of a model, as ascertained 
by experiment, to be used for calculating the resistance of amodel 
upon a different scale, or that of a full-sized shipof similar form. He 
found that, over and beyond surface friction and other minor causes 
of resistance that are about proportional to it in well-formed ships, 
and may for purposes of calculation be included in it, the only ele- 
ment of resistance is that due to the formation of waves which the 
passage of the ship through the water creates. When the formsof 
model and ship which originate the waves are similar, and travel 
at speeds proportional to the square roots of their respective 
dimensions, the wave-configurations thus created will be similar in 
every respect, and be proportioned to each other upon the same 
relative scale as that of shipand model. Hence it may be deduced 
from theory that the resistance caused to these forms by the 
development of the waves would be proportional to the cubes of 
the dimensions of the forms. 

The law of frictional resistance was investigated by experiment 
and found to vary at a somewhat lower rate than the square of the 
speed, and to be affected by the absolute length of the surface 
immersed, and the figures for various natures and lengths of sur- 
face were determined experimentally by Mr. Froude. His analysis 
of the separate elements of resistance, showing that the two great 
ones, friction and wave making, varied independently of each 
other, and the latter in a very irregular manner, explained why 
simple approximate formulz are so untrustworthy. 

What is wanted for the practical purposes of the designer is the 
means of ascertaining the resistance of a ship of given dimensions 
at any desired speed, and also of readily determining the precise 
form or degree of fineness of under-water body that will enable the 
maximum of carrying power to be obtained at a moderate rate of fuel 
consumption. Itis one thing to know esactly what power is required 
to give a ship of given dimensions and form the speed asked for or 
promised, and another to determine what are the dimensions, form, 
and degree of fulness that will give the maximum passenger and 
freight-carrying capacity, with moderate engine power and expen- 
diture of fuel. It is not uncommon to see ships built unnecessarily 
fine for the speeds at which they have to run, which might be made 








fuller and carry an increased weight of cargo without materially 


affecting speed and coal consumption. It is the determining of the 
precise limit of fulness of form that is advantageous in such cases, 
upon which the success of a design often depends. 

In order to exhaust the problem of the best form of ship to meet 
the requirements of any particular trade or service, considerable 
investigation is rita It can only be made satisfactorily with 
models in an experimental tank upon the late Mr. Froude’s 
system. 

Dimensions and draught of water are usually fixed beforehand 
by commercial considerations and by harbour and dock facilities, 
at any rate, within somewhat narrow limits, and the designer 
requires to test models of varying degrees of fineness in order to 
determine the point at which the limit is reached, beyond which 
the further increase of engine power and consumption necessitated 
by fuller lines would be unprofitable. This can be determined 
perfectly in an experimental tank, but that method is unfortu- 
nately impracticable for ship designers in general, because there is 
no tank in this country available for such purposes. The very 
few that exist belong either to the Admiralty or to private ship- 
builders, and are confined exclusively to the work of their respec- 
tive owners. I have had experiments made a few times for 
myself, but had to go abroad for the purpose. The tank experi- 
ments required by Mr. Yarrow for his valuable investigations into 
the effect of shallow water upon speed were made in the North 
German Lloyd tank at Bremerhaven, where other experiments 
have also been made for him. _A British shipbuilder can only. get 
such experiments made by setting up an experiments] establish- 
ment for himself or going abroad. Now an experimental tank, 
with its equipment and a competent staff for working it, is very 
costly to create and maintain. And over and above the mere cost 
of construction and of running it, there is the all-important ques- 
tion of the quality of the results it will produce. It is not enough 
to construct a tenk and attach to it a staff of trained scientific men 
to run models and take records of their speed and resistance. 
The work is of so delicate and intricate a nature that the personal 
qualities of the experimenters count for very much in its value. 

he results obtained by the late Mr. W. Froude and the present 
Mr. R. E. Froude owe much of their value to the high qualifica- 
tions of those gentlemen for such work and their great experience 
init. It is the men, and not the tools, who constitute the most 
important factor in work such as this. 


(To be continued.) 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 4th. 

The builders of machinery are quite elated over the amount of 
business that has been recently secured from the railroad builders. 
The railroad people may be less disposed to push road building, as 
projected earlier in the season, but they are certainly looking after 
the equipment of their shops. All of the railroad equipment 
plants are figuring on work, and there is a disposition to figure 
closely. Should a considerable proportion of this work be placed, 
there will be a rush of pig iron and basic steel orders. Electrical 
equipment is also wanted in large quantities. The United States 
Steal Ocupuniliion is about taking a somewhat revolutionary step 
in the matter of electrical equipment. It has placed an immense 
order for alternating current generators for mills under erection at 
Gary, Ind., and for mills erected elsewhere. The Carnegie Works 
at Pittsburg will be largely equipped, and the Bay View Works at 
Milwaukee. The Gary plant will have sixteen units, varying in 
capacity each from 2000 to 6000 horse-power. The breaking-down 
stands in the rail mill for reducing ingots to fair-sized blooms will 
be driven by 2250 horse-power motors. The blooming and other 
mills will be operated by motors from 2500 to 6000 horse-power. 
There will be thirty-two gas engines of 68,000 kilowatt power. 

The structural and plate mills are all overcrowded with orders, 
as usual, and each week develops some new business. Most 
interest is felt in next year’s orders, for crude material especially. 
Within a week a fresh rush of inquiries has appeared. At the 
present hour orders for 20,000 tons are pending, which may be 
placed within a day or two.. The American News Company wants 
4C00 tons for a new building. The new steel plant on Staten 
Island starts double turn to-day. Locomotive builders report 
numerous inquiries, and the heavy buying by the two great 
com panies indicates that they are covering recently-secured orders. 
The car works are also frequently heard from. Bar mills esst and 
west are well booked up. Activity at the lake shipyards has not 
abated in the least. The great North-west is opening up through 
the construction of railroads, and the outflow of farming popula- 
tion, as indicated by the colonist movement, is on the increase. 

Copper has been quieter than usual for a week. Rumours pre- 
vail of a decline in price to be made by the large selling companies. 
The lead market holds its own under a heavy consumption ;° the 
St. Louis market stands at 5-92}; arrivals since May Ist, 
4225 tons. The buyers of tin are looking fora break in prices, but 
the reason for their hope is not apparent in tin statistics. 

The feeling in trade circles is that high and firm prices will 
remain throughout the year, and that the volume of manufactured 
products in the aggregate will be in excess of last year. Money 
is scarce, and the western banks are liberal lenders to the east. 


New York, June 11th. 

Less anxiety prevails just now in pig iron buying circles for iron 
for 1908 delivery. The reasons are that much material for such 
delivery has been contracted for, and the incoming capacity now 
partly available will materially aid producers in taking care of the 
market. Then the remote possibility has to be taken into account 
of something happening which is not indicated by present condi- 
tions. Americans do not forget the cycles through which the 
industry has passed. Prices are now very high, and the cultivated 
conservatism checks undue confidence in the continuance of exist- 
ing phenomenal conditions. 

There is quite a stir among railroad managers over the alleged 
inferiority of rails, and this fact, if it be accepted as a fact, is 
turning attention to open-hearth rails. Rail makers are adjusting 
themselves to this condition, and some roads are in no hurry to 
place 1908 orders until more light is had as to the probability of 
getting open-hearth rails. Uonstruction requirements as they 
appear on the surface will be greater next year than this year. 

The pig iron market cannot be disturbed for months. In finished 
material the market looks the same way. All of the larger con- 
suming interests have contracted ahead. The smaller consuming 
interests are not doing so, but are drifting along. Taking their 
chances, the car and locomotive builders cover as business comes in. 
Foundry and machine shops come into the market as they want 
material, and mostly pay what amounts to premium prices. Coke 
has advanced some 15 cents a ton under heavy buying by two or 
three big interests. 

Meanwhile a steady expansion of capacity is in progress, espe- 
ciaily among the greater companies and corporations, wherein 
fractionally cheaper cost of production will be possible. The rail- 
road companies are extensive buyers of supplies, and no serious 
curtailment is visible. The new two-cent rates will be the subject 
of judicial interpretation as soon as the cases can be reached. 
The best opinion is that current high prices will continue and that 
new enterprises will multiply. 5 es, ee 

Copper continues weak, and a reduction in prices is anticipated 
by the market as the result of the action of the larger producing 
companies. Production is increasing. Tin holds closely to 41 to 
41} for spot. Lower records are looked for this week. The lead 
market is dull. Aluminium is active, and producers are taxed to 
make deliveries on time. 

In tin-plate, mills are working up to capacity, and the difficulty 
of promptly securing supplies has not been overcome, Preminrn 
prices are paid for prompt delivery. 
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LOCOMOTIVE FOR THE BOMBAY, BARODA, 
AND CENTRAL INDIA RAILWAY. 


A FINE passenger locomotive, forming one of a series which 
is being supplied to the Bombay, Baroda, and Central India 
Railway, is shown on page 628. These locomotives are, as will 
be seen, of a very powerful type, the six driving wheels being 
coupled, and the cylinders 20in. by 26in. stroke. They have 
been constructed by the Vulcan Foundry, Limited, of New- 
ton-le-Willows, and are being supplied to the railway through 
its consulting engineers, Messrs. Rendel and Robertson. 
The work has been carried out under the direction of Mr. 
Seymour B. Tritton. 

The following list of particulars gives a very detailed 
description of the engines. 

General Particulars. 

Cylinders — 

Diameter .. 
Stroke 
Valve.. 
Boiler— 
eae (inside) .. 


20in. 
26in. 
Richardson's 


4ft. 9Jin. 
e le a 15ft. 6in. 
Thickness of plates yin. 
Working pressure .. 180 1b. 
Fire-box— 

Oo eae 

Length (inside at top) 

Width (inside at top) .. 

Depth, front .. .. .. 

OS eee 

Thickness of plates .. .. 

Thickness of plates, tube .. 
Tubes— 

eee oe 

Diameter (outs) .. .. .. . 

Length (between tube plates) .. 
Heating surface - 

re-box .. .. 

Tubes.. 

Total .. 

Grate area 
Driving wheels— 

Diameter on tread 

Diameter of centre 

Journals .. .. . 
Bogie wheels— 

Diameter on tread 

SOUNMED on us a 
Wh el base— 

Rigid er tai ate 

Total, engine .. .. .. .. 

: tender .. 


Copper 
Tt. 5zin. 
4ft. 54in. 
6ft. 53in. 
4ft. 9}in. 
yin. 

lin. 

201 

2}in. 

15ft. 10}in. 
157 sq. ft. 
1880 sq. ft. 


20387 sq. ft. 
32 sq. ft. 


6ft. 2in. 
5ft. Sin. 
8in. by 9in. 


3ft. Tin. 
6}in. by 9in. 


14ft. 3in. 
27ft. 8in. 
51ft. 7in. 
5ft. 6in. 


Ba ee -. Gresham and Craven's No. 10 
Sight-feed lubricators .. .. Detroit, Bull’s-eye pattern 
Brake— 
Engine .. .. 
Tender 
Weight— 
TD Fan, oe oe ers ce Bates!) Ae Se, hey 
ee one ae ee ee 
Total,engine.. .. .. .. .» 67} tons 
Total, engine and tender .. 113} tons 
Tender— 
ce Set oe ea ff 
ne eS SSS 3 6m. by llin. 
Tank capacity 4000 gallons 
Fuel capacity .. 7} tous of coal 
Tender loaded. . 464 tons 


Automatic vacuum 
Automatic vacuum 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE AGEING OF STEEL. 


Sir,—I have been much interested in your comments on Mr, 
Stromeyer’s opinion that steel deteriorates under certain conditions 
with ‘‘age—mere age, be it remembered—without structural 
stress of any kind.” This is an old subject of discussion, as you 
are well aware, and many singular facts substantiating Mr. 
Stromeyer’s views have been recorded from time to time. My 
present object is to call attention to the marked difference 
between steel and cast iron with respect to deterioration through 
age, and also when subjected to continued shocks or vibrations 
that are far within the elastic limit of these metals in their force, 
as well as the equally remarkable difference in effect of heat upon 
permanent expansion of iron and steel. My studies, extending 
over a period of thirty years, have convinced me that iron casti 
improve in strength and ductility with age, and furthermore, that 
this ‘‘ ageing,” «e¢., increase in strength and ductility, can be 
rapidly effected by subjecting newly cast iron articles to repeated 
shocks or vibrations. No such effects are observed with steel or 
wrought iron. 

In your editorial comments on Mr. Stromeyer’s paper you say : 
‘If a change of any kind takes place it can only be the conse- 
quence of internal movement among the molecules.” This 
corresponds so closely with my explanation of the cause of the 
remarkable increase in strength of cast iron test bars—amounting 
in some cases that have been reported by others tu over 44 per 
cent.—by subjection to shocks for several hours that I take the 
liberty of quoting the following words, forming the opening and 
closing paragraphs of my paper, entitled ‘‘The Mobility of 
Molecules of Cast Iron,” read at the Pittsburg meeting of the 
American Institute of Mining Engineers, February, 1896 :— 

‘“*Tt has been generally accepted as a fact that cast iron, under 
the influence of repeated shocks, becomes brittle, and will finally 
break under a blow which otherwise it would have withstood. It 
will probably surprise metallurgists, therefore, to learn that 
experiment disproves the supposed fact, and establishes exactly 
its opposite. The result of about a thousand tests of bars of cast 
iron of all grades, from the softest foundry mixtures to the 
strongest car wheel metal, enables me to assert with confidence 
that, within limits, cast iron is materially strengthened by subjec- 
tion to repeated shocks or blows, . . . 

‘“*T have suggested and adopted throughout this paper the 
hypothesis of the mobility of the molecules of cast iron, resulting 
in an effect similar or analogous to the effect of annealing by heat, 
because it seems to be warranted by the experiments described ; it 
is, of course, possible, in our @ priori ignorance of the laws govern- 
ing atoms and molecules, that the theory may not be correct, but 
the tentative propounding of a probable hypothesis, by inciting to 
a more extended course of experiment, along different related 
lines of investigation, often leads to establishing or disproving the 
theory, and thus adds to our stock of positive knowledge.” 

During the years that have elapsed since that publication I have 
accumulated many data tending to corroborate the probable accu- 
racy of the theory advanced to explain these remarkable pheno- 
mena—e.g., (a) the fact that cast iron test bars, when subjected to 
prolonged heating to a certain temperature and then cooled, are 
found to have permanently increased greatiy in all dimensions, 
while all kinds of steel and wrought iron bars subjected to precisely 
similar heat conditions do not permanently expand, but, in fact, 
permanently contract slightly, show that the molecules of cast iron 
are capable of movement to an extraordinary degree, while still 
maintaining the exterior form of the bar intact. 

For two years past there has been on exhibition in the library of 
the Franklin Institute a series of test bars of cast iron, wrought 
iron and steel, which were subjected to high heat while enclosed in 





a steel pipe to prevent oxidation. Some of the cast iron bars show 
a permanent increase in cubical dimensions of over 40 per cent., 
and corresponding decrease in specific gravity, while the wrought 
iron and steel bars show a small permanent shrinkage in cubical 
dimensions. 

(6) It is well known that a mipute flaw or blow-hole in a 
cast iron test bar decreases the strength, more even than can be 
accounted for by measuring the area of the flaw, but I have actually 
proved by tests that if a hole, say ;;in. in diameter, be drilled 
across the section of a bar at the point where rupture should occur 
in making a breaking test, that the transverse strength of the bar 
is increased thereby, as compared with the strength of companion 
bars of the same size cast in the same mould not drilled. ‘This is 
contrary to the natural expectation. that the strength wouid be 
decreased in proportion to the amount of metal removed, i.¢., to 
the area ofthe hole. I have attributed this gain in strength to the 
release of internal cooling strains in the bar; drilling the hole 
enables the ‘internal movement among the molecules” of the 
metal in the same way that repeated shocks of cold bars or 
annealing by heat permits the rearrangement of molecules of solid 
cast iron metal. 

If a pulley that has been recently cast be broken by striking it 
on the rim with a light hammer, a sharp ‘click ” will be heard, 
and usually a knife blade can be inserted in the crack, which opens 
up at the moment of release of the cooling strains. If, however, 
anold pulley be broken in the same way, no click is heard, and no 
opening along the line of fracture on the face of the pulley 
appears. I have attributed this difference to the gradual 
re-arrangement of the molecules of the metal, thus relieving the 
casting of internal strains, and thereby materially increasing its 
strength or its ability to resist rupture from sudden shocks. 

It has been asserted by Professor Howe and others that cast iron 
is simply steel containing an excess of carbon and other elements, 
but I think that this is an erroneous view. The crystalline struc- 
ture of cast iron is absolutely differeut from that of cast steel, and 
there is far more difference in chemical composition between there 
forms of iron alloys than distinguishes many organic compounds 
that are wholesome from others that are poisonous, and are there- 
fore classed as absolutely different substances. 

June 18th. ALEXANDER E, OUTERBRIDGE, JUN. 


THE ASSUAN DAM. 


Str,—In the obituary notice of the late Sir Benjamin Baker 
—May 24th—it is said that, ‘‘Of the two great works, the Forth 
Bridge and the Assuan Dam, undoubtedly, having regard to the 
benefits it occasioned, the dam is by far the more important work. 
Its benefits to Egypt have been well nigh incalculable, and even 
these benefits are to be increased by the raising of thedam.” The 
calculation of the benefits of the dam isnot an academical, ethical, 
or sanitary problem. They are as definite as any facts in the 
world. The dam was sanctioned because statements were made 
as to increased acreage of cultivated land, and increased agricul- 
tural output from the land already under cultivation. Now it will 
be seen from the Weekly Cotton Circular, May 2nd, 1907, that the 
cotton crop exceeded 1,300,000 bales in 1899-1900 and_ 1901-2, while 
it was less than that amount in 1904-5 and 1905-6. The crop of 
1906-7 has been about 40,000 bales larger than that of 1899-1900, 
but it is explicitly stated that this must, in large measure, be 
attributed to favourable climatic conditions — Parliamentary 
Report, 1907. ‘‘The increase of land under cotton in Lower 
Egypt appears to be insignificant ; there is enough water so far” 
May 2nd. The same adjective is applied to the gain to the 
Egyptian Treasury. It also, according to Lord Cromer, is 
‘* insignificant.” 

Although the figures are not given with any approach to 
accuracy, it must be remembered that, in calculating the benefits 
from the Assuan r.servoirs, allowance must be made for summer 
water utilised for cotton at the expense of other crops. The 
summer flow of the Nile at Assuan was increased by preventing 
the use of it in the Soudan for about three months ; but the larger 
part of that which is to be deducted was obtained at the expense 
of sugarcane. The export figures show that the output fell from 
about 40,000 tons to about 2000. The ‘‘storage capacity” of the 
reservoir is not 1,165,000,000 cubic mtres. The dam is a ‘* barrage,” 
and the diurnal tiow must be subtracted. It is evident that the 
necessity of an apron should have been apparent at the outset, 
and this seems to bring the cost of the dam to over 34 millions 
sterling. The contractors, however, according to Lord Cromer, 
assumed responsibility for all payments in excess of £2,000,000 
for both dams, the Assuan and Assiout, an amount which ‘‘can in 
no case be exceeded.” 

It is scarcely correct to say that prior to 1894 it had ‘long 
been decided that something must be done to regulate the flow of 
the Nile in order to secure its water for irrigation projects.” I 
discovered that the Wadi Raiyan was below the Nile in March, 
1882; and the identification of a submerged Fayoum with the 
Lake Moeris of Herodotus was examined and accepted by all the 
scientific world except M. Maspero, after the meeting of the Khedival 
Geographical Society, at which General Sir John Ardagh, then 
Major Ardagh, Chief of Staff to the Army of Occupation, was 
present. A copy of my map and a pamphlet were given by me to 
Lord Dufferin; and to Sir C. C. Scott-Moncrieff in 1883. The 
scope of these researches was explained to him in the presence of 
Mr. Moberly Bell and Sir Mackenzie Wallace, but nothing was 
done towards the increase of summer water by anyone but myself 
until 1886-7. The facts are stated in the article, ‘‘ How to Save 
Egypt,” Fortnightly Review, 1893, and in Senate Document 104, 
January, 1906. Your contemporary Hngincering early recognised 
the importance of the subject, and it is impossible for me to give 
adequate expression to my deep sense of gratitude for its sym- 
pathetic encouragement. 
address before the London Chamber of Commerce, at which 
Gen. Sir John Ardagh was again present, Sir C. C. Scott-Moncrieff 
published in the Journal Officie/ his opinion that no further 
steps should be taken, and estimated the annual return from 
3,000,000,000 cubic metres of increased surnmer water, at £110,000 
to £115,000 yearly. My own valuation, in 1887, had been a 
capitalised £100,000,000, with 24 millions annually to the Egyptian 


Treasury. 

In 1891 Lord Cromer described the necessity of increasing the 
summer supply, and placed my Raiyan project before that of 
Assuan in order of mention. Col. Western had gone into the 
whole matter with great thoroughness in 1887-8. It was said in 
1891 to be ‘‘ feasible” at a cost of £1,500,000. Thore has never 
been a doubt in the mind of any American engineer that my 
estimate of £1,000,000—memorandum on the Raiyan Project and 
the action of her Majesty’s Government—was ample. The project 
was in ‘‘a complete and perfect state””—Willcocks—when he was 
charged with the ‘‘ Study of Reservoir Projects.” After the lapse 
of nineteen years there is ‘‘no more complete and perfect project 
before the world to-day ”—Willcocks, 1904. The Nile has been 
surveyed from Assuan to Khartoum ; and Lakes Tsana, Victoria 
Nyanza, Albert Nyanza, and the great marshes have been 
explored. The actual outlay must have exceeded £50,000, while 
the loss of £4,000,000 per year —£860,000,000—is fairly chargeable 
to the account. Nothing has been done to avoid a disastrous 
flood. In the meantime the Ministry of Public Works has 
repeatedly sought to take from me the credit of having discovered 
that the Ain Raiyan was below the level of the Nile, as well as of 
the identification of the Fayoum with the ancient Lake Moeris. It 
may, perhaps, be noted that from 1880 to 1907 there has been no 
financial support accorded me ; and that while strenuously assert- 
ing my rights, I have always been ready to surrender any pecuni- 
ary benefit in favour of the inhabitants of Egypt. Lord Milner 
added a note to that effect in his ‘‘ England in Egypt.” Sir 
Benjamin Baker published in the nineteenth century—1894—a 
summary of the proceedings of the Technical Commission. ‘THE 
ENGINEER permitted me to make a reply. It was a courtesy which 


But, in 1888, after I had made an, 





I greatly appreciated. There is nothing to alter in the opinion | 
then expressed about the Assuan Dam. 


New York. ' Cope WHITEHOUSE, 


OF WOOD-WORKING MACHINERY BY 


ELECTRICITY. 


S1r,—Whilst agreeing with many of the remarks on the above 
matter in your issue of June 7th, I notice you have omitted to 
notice a most important question—viz., the working cost of elec- 
tricity as compared with other powers, say, steam or producer gas. 
I have found the chief value of electricity in sawmills lies in light- 
ing, driving isolated machines, or those where the duty is inter- 
mittent, such as frames, &c., but where it is employed for driving 
the whole establishment, the average working cost is distinctly in 
excess of steam or gas. 

In most wood-working establishments it is necessary to use 
steam to burn up the wood waste ; consequently, it is likely to 
remain the chief power used for a long time to come, and is doubt- 
less one reason why the secondary power, electricity, has not been 
more largely introduced, many establishments not being of 
sufficient magnitude to justify the outlay for plant to generate 
their own current, and in other cases the cost of buying current is 
prohibitive. My idea of the large ideal sawmill of the future is one 
arranged in sections, in which steam, electricity, and producer gas 
are all employed. 

If those who have had experience with electricity in driving 
sawmills would kindly give you details of the cost, it would add 
much to the value of your able article. What is required is : 
(1) Initial cost ; (2) how machines are driven ; (3) cost of work- 
ing ; (4) cost of upkeep; (5) amount allowed for depreciation ; 
(6) details of power plant used ; (7) average load. Reliable data 
on these points would doubtless be of much value to others 
as well as 

London, June 12th. 


THE DRIVING 


M. Powls BALE. 


OLD AGE PENSIONS. 


Str,—I have now had time carefully to read the articles from 
your paper by Mr. Harold Cox which you were kind enough to 
send me. I consider them a most valuable contribution to the 
solution of this great and important problem, and I sincerely trust 
that they will receive a wide circulation. Like everything else 
that Mr. Harold Cox writes on economic subjects, they are not 
only closely and wisely reasoned but fully charged with the facts, 
the proper consideration of which is essential to a right under- 
standing of the questions involved. I am particularly struck by 
what Mr. Cox tells us of the working of the German system, and 
how difficult it is to give a fixed date for the beginning of old age 
benefits. He shows, that is, that old age, from the economic point 
of view, begins in different men and women at different ages, and 
that it is impossible to draw a hard-and-fast line. Most interest- 
ing and valuable also is Mr. Harold Cox’s account of the existing 
voluntary schemes for providing old age pensions, I can only 
express my belief that if the Government honestly face Mr. Cox’s 
facts and arguments they wil] find that they have made a great 
mistake in com:nitting themselves to the introduction of a system 
of State-provided old age pensions, and will see the necessity of 
frankly admitting their mistake. 


June 17th. J. Sr. Loz STRAcHEY. 


Sir,—In Mr. Harold Cox’s interesting articles in THE ENGINEER 
on old age pensions he argues that they would do little or nothing 
towards relieving the burden of the poor rate. Perhaps I may be 
allowed to support this contention by an illustration. ’ 

A friend of mine, who is a guardian of great experience, 
recently asked the Clerk to the Board to give her a list of all the 
old people in the workhouse who were over sixty, and to state how 
many, in his opinion, with a pension of 8s. a week, would be able 
to live outside, and how many were mentally, physically, or 
morally unfit. Out of 223 men he considered that only 76 couid 
do so, and out of 168 women only 39, that is, 115 out of a total of 
391. Many of these, of course, would in a few years become 
unable to look after themselves, and even in their cases there was no 
proof that they could not have provided for their old age, or that 
their then condition was due to no other cause than the advance of 
years. Yet thesaving to be effected in the poor rate is one of the 
arguments most frequently put forward by the advocates of old age 
pensions, CLEMENT F, Rocers. 


London, June 16th. 


MARINE STEAM TURBINES. 


S1r,—In your leading article on the trials of the Dreadnought, 
which appeared in your last issue, you speak gf ‘‘ the propriety of 
combining reciprocatiog with turbine engines as suggested by us. 
Allow us to say that this arrangement was first mentioned to us by 
Capt. Soliani, of Genoa, and all we have done is to carry out what 
we thought a good arrangement of propelling machinery, as 
proposed by him. YARROW AND Co., LIMITED. 

London, June 17th. 


“ CONQUEROR” TURBINE CENTRIFUGAL PUMP. 


Sir,—We wish to draw your attention to a clerical error in the 
description of the ‘‘Conqueror” high lift turbine pump which 
appeared in your last week’s issue. e notice you mention that 
the capacity of this pump is 24 million gallons per hour, whereas 
it should be 24 million gallons in twenty-four hours. If you think 
it necessary, perhaps you will kindly have this corrected in this 
week’s issue. H. E. B. 

(For W. H. ALLEN, Son AND Co., Limited.) 
Bedford, June 18th. 








ENGINEERING GOLFING Socrety.—The first meeting of this 
newly-formed society will be held at the Westminster Palace 
Hotel on Monday next, the 24th inst., at 4.30p.m., when the officers 
and committee for the coming year will be elected, and the rules, 
which have been drawn up, will be approved. Information regard- 
ing this society can be obtained from Mr. Seymour Price- Williams, 
at 5, Victoria-street, Westminster. 

Society oF ENGINEERS.—A very interesting visit was made by 
the members of the Society of Engineers, on Wednesday, June 
19th, 1907, to the new reservoirs of the Metropolitan Water Board, 
in course of construction at Honor Oak, and of which the following 
is a description :—These reservoirs will contain nearly 60 million 
gallons of water, and will probably be the largest covered reservoirs 
in the world. They are fae constructed near Homestall-road, 
Honor Oak, Camberwell. The whole of the works were designed 
by Mr. J. W. Restler, M. Inst.C.E., and are being carried out 
under his direction and supervision by J. Moranand Son, Limited, 
as contractors. ‘The estimated cost of the works, ——ae* 
and valves, but exclusive of land, is, approximately, £170,000. 

THE KaIs—ER WILHELM CANAL.—For the widening of the Kaiser 
Wilhelm Canal, which is estimated to eost £11,000,000, a sum of 
£750,000 has been voted in the estimates for the current year. 
This, besides covering the cost of land purchase and compensa- 
tions, includes £160,000 for working out the project. The section 
of the canal is to be increased from a bottom breadth of 72ft. to 
144ft., and the maximum depth from 294ft. to36ft. Thisinvolves 
the reconstruction of the entry locks in Holtenau and Brunsbiittel, 
the alteration of several railway bridges, and the improvement of 
the ferries, The number of passing places is also to be increased. 
It is expected that from seven to eight years will be required for 
the completion of the work, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


July Quarter-day Prospects, 

THE July quarterly meeting is awaited with much antici- 
nation touching manufactured iron prices, best and unmarked 
tous being not unlikely to advance again. Some of the marked 
bar makers are definitely advocating a 10s. advance in the 
‘¢standard.” Already common bars have established their price as 
£7 5s. by the independent action of makers, without waiting for a 
lead from the Unmarked Bar‘Association, and merchant bars are a 
minimum of £7 10s. to £7 15s. For the present, bars of the “‘ list” 
houses remain at £9, but, with cold-blast pig iron at 115s, to 120s., 
representing 2s. 6d. to 5s. per ton advance on recent figures, the 
makers cannot much longer be expected to remain content with the 


present figure, 


Peculiar Sheet Iron Situation. 


Galvanised sheet makers report a ‘fair inflow of orders, 
though the demand is not what it was, especially for shipment. 
Prices keep on the basis of £13 17s. 6d., f.o.b. Liverpool, which is 
the Association minimum. No doubt the dearness of steel is an 
important factor in keeping back orders for corrugated sheets from 
certain of the export markets. Black sheets are not responding 
to the improvement in trade. Doubles do not command over 
£8 15s. or £8 17s, 6d., singles £8 12s. 6d. upwards, and lattens 
£9 7s, 6d. to £9 123. 6d. per ton. It is difficult to account for this 
depression in black sheets. 


Pig Iron. 


Pig iron is stagnant in respect of new business, and prices 
are quoted 59s, for South Staffordshire forge iron, 61s. to 63s. for 
part-mine, 60s. to 61s. for Northampton forge, and 61s. to 63s. for 
Derbyshire forge sorts. North Staffordshire iron is 62s. to 64s., 
and best all-mine 87s, 6d. to 92s. 6d. per ton. 


Steel. 


Steel keeps vigorous, particularly raw material. Billets 
are £6 5s. to £6 7s. 6d., and other descriptions in proportion. 
Some of the Welsh makes of billets and tin bars are quite off the 
market here, the prices asked being entirely too high for Midland 
engineers to face with any prospect of business resulting. 


The Drop in Metals. 


The Birmingham metal trades welcome the drop in metals. 
The decline has yet a loug way to go before the level which was 
formerly regarded as “normal” is again reached, and it may be 
that the recent relapse is a temporary change, not foreshadowing 
any immediate or permanent return to lower standard prices. No 
one can say with any certainty how much further the change in 
the metal market may be carried, but so far as it has yone it is 
welcome, though for the moment it is unsettling. ‘ 


Female Labour in the Chain Trade. 


: The organisation of the female workers in the hammered 
or light chain trade in South Staffordshire and East Worcestershire, 
which has been in progress for the last five months, is stated to be 
proceeding steadily, and by and by the female labour leaders hope 
to be strong enough to apply for a rise in the existing rate of 
remuneration. The women state that it is only by organisation 
that they can —- to improve their position, and that at present 
they are markedly underpaid. It has bcen ascertained that the 
hands number something like 1100. The agitation appears to be 
largely engineered from London trades union funds. 








NOTES FROM LANCASHIRE. 
(From our own Corresvondents.) 


MANCHESTER, June 20th. 
A Problematical Position. 
4 _THE position of pig iron becomes more and more 
interesting. No one appears to be able to gauge the situation 
accurately. On the Manchester Iron ‘Change on Tuesday there 
was a big attendance, but opinions expressed were most conflicting. 
The prices of warrant iron had been most variable, and this, closing 
as it did with a downward tendency, had a perceptible effect on 
makers’ iron, notwithstanding the fact that there was great difficulty 
as ards delivery. Most quotations are down on the week, 
especially for Cleveland and Scotch iron. It was stated that 
although Lincolnshire was very steady, yet that Derbyshire was 
easier, but this, on inquiry, was strenuously denied by makers’ 
agents. Hematite iron showed 1s. to ls. 6d. per ton of a reduc- 
tion, and forge appears to have followed suit to some extent. 
What the future will be is, of course, veiled in uncertainty. It is 
held in some quarters that the ‘‘ bears” have overdone the thing, 
and that we shall in the near future have prices as high as ever. 
Meantime, we could hear of little business on Tuesday for prompt 
delivery. There was, however, more inclination to operate forward 
at rather under current rates, 


Finished Iron. 


Bars continue very firm, and most other classes are in 
steady request at full rates. Plates have an upward tendency. 


Copper. 


Both the raw and manufactured article was in quiet 
demand, and tubes were 3d. to 4d. per lb. lower. 


Sheet Lead. 


r An advance of £2 per ton has to be noted, but this checks 
business, : 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 67s. to 67s. 6d.; 
Derbyshire, 68s.; Staffordshire, 66s. to 66s. 6d.; Middlesbrough, 
open brands, 65s. 4d. Scotch: Gartsherrie, 79s. to 79s. 6d.; Glen- 
garnock, 77s. to 77s. 6d.; Eglinton, 74s. 6d. to 75s.; Dalmellington, 
44s, 3d. to 74s. 9d., delivered Manchester. Delivered Preston: 
Gartsherrie, 78s. to 78s. 6d.; Glengarnock, 76s. to 76s. 6d.; 
Eglinton, 73s. 6d. to 74s.; Dalmellington, 73s. 3d. to 73s. 9d. 
Delivered Heysham : Gartsherrie, 76s. 9d. to 77s. 3d.; Glengarnock, 
74s, 9d. to 75s, 3d.; Eglinton, 72s. 3d. to 73s. 9d.; Dalmellington, 
72s, to 72s. 6d. West Coast hematite, 79s., f.o.t.; East Coast 
ditto, 80s., f.o.t. Finished iron: Bars, £8; hoops, £8 7s. 6d.; 
sheets, £8 15s, to £9. Steel: Bars, £8; hoops, £8 15s. to £9; 
oes for tank, girder, and bridge work, £7 15s. to £7 17s. 6d.; 

iler plates, official, £9 2s. 6d.; English billets, £6 10s. to £6 15s.; 
foreign ditto, £6 2s. 6d. to £6 5s.; sheets, £8 17s 6d. Sheet lead, 
£25 5s. to £25 10s. per ton. English tin ingots, £192 per ton. 
Copper: Tough ingot, £107; best selected, £107; sheets, in 
quantity, £116 per ton; ditto, small lots, 14d. per lb. ; seamless 
copper tubes, 13}d.; seamless brass tubes, 104d.; condenser, 7}d.; 
brass wire, 10d.; rolled brass, 9#d.; brass turning rods, 9d.; yellow 
metal, 9}d. per lb. 


BaRROW-IN-FURNESS, June 20th. 
Hematites. 


_ The hematite iron trade is once again in the midst of a 
depression which has its origin in the weaker demand experienced 
from America, and from present indications it seems likely to be 


distinctly bright, and it looked as though the trade which has 
been done for some time with America and the Continent would be 
steadily maintained during the remainder of the year, but the 
Continental demand has been checked by the movements of the 
American market, and as this has had the effect of reducing 
prices, the home demand, for the moment at any rate, has become 
quieter. Buyers are chary about placing new orders until it is 
seen what the effect generally is on prices. Makers are in a very 
strong position, having sold forward toa large extent, and they are 
therefore maintaining quotations at 82s. per ton net f.o.b. for 
mixed Bessemer numbers, while warrant iron sellers have reduced 
their prices to 76s, 6d. net cash. There is very little iron in 
warrant stores Stocks now bulk at 27,348 tons, bsing a reduction 
on the week of 715 tons. Makers hold very small stocks, The 
demand for special classes of hematite is steady, and the furnaces 
which are generally making this material are well supplied with 
orders, ‘There is also a satisfactory trade in spiegeleisen and 
ferro-manganese, which is supported as well on foreign as on 
home account. Charcoal iron is in steady request. A good 
demand is maintained for scrapiron. Iron ore is brisk, and there 
is considerable activity at native mines, prices ruling for good 
ordinary sorts at 17s. 6d. per ton net at mines. Reports are t» 
hand of a very good find of ore at the Monzell mines of the Millom 
and Askam Company. Itis stated that the ore is of very high 
quality, and that boring operations have already proved it to be of 
considerable extent. 


Steel. 

The steel trade is actively employed as regards rails and 
plates. Orders for all classes of shipbuilding material are more 
plentiful than they were, but the business doing in rails is quiet. 
Heavy rail sections are quoted at £7 per ton net fo.b. It is anti- 
cipated more orders will come to hand if prices of iron are reduced, 
and some orders are being withheld until a cheaper market exists. 
There is very little being donein merchant steel, but steel foundries 
are kept fairly busy, and it is expected this activity will be main- 
tained. 

Shipping and Coal. 

There has becn an improvement this week in the shipping 
trade. The exports of pig iron and steel during the week amounted 
to 17,632 tons, iron 8390 tons, and steel 9242 tons, as against 
14,568 tons for the coresponding period of last year, an increase 
of 3064 tons. The shipments on the year to date aggregate 
437,552 tons, as against 352,901 tons in the corresponding week of 
last year, an increase of $4,651 tons. Coal and coke remain very 
firm, and prices are comparatively high. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 


THERE is little change to report in the general condition 
of trade. In the coalfields, activity is maintained for all grades of 
fuel, and no indication whatever is perceptible of weakening in 
values, not even in domestic fuel, notwithstanding that the season 
is so far advanced. The iron market, so far as this district is con- 
cerned, remains firm. In the heavy industries, the manufacturers 
are well employed in the leading departments. The lighter trades 
are not quite so favourably fixed, though several firms have recently 
been in receipt of more work on distant account. 


John Brown and Co., Limited. 


The forty-third annual report of John Brown and Co, 
Limited, was issued on the 15th inst. The directors state that the 
Atlas Works have been fairly well employed during the year. 
Considerable expenditure is being incurred in order to develop 
furthe- this branch of the company’s business. Owing to the fact 
that the bulk of the contracts for coal entered into by the com- 
pauy do not expire until June 30th, and to the advanc-s made in 
wages, little benefit has hitherto been derived from the increase in 
selling price. The demand for coke has been well maintained, and 
good prices have been realised. A new washery for dealing with 
small coal is being put down at Aldwarke Main Colliery. 


Clydebank and Coventry. 


The report goes on to state that the large Atlantic liner 
Lusitania is on: the point of completion for the Cunard Steamship 
Company, Limited, and progress is being made with the armoured 
cruiser Infiexible for his Majesty’s Government. Other small 
vessels have been delivered during the year. Important i:nprove- 
ments have been made at Clydebank to enable the company to 
meet the demand for vessels of large dimensions. The expendi- 
ture at the Coventry Ordnance Works on plant for the manufac- 
ture of guns and gun mountings for naval ordnance has been con- 
siderable. A suitable site for erection and completion has been 
obtained at Scotstoun, on the Clyde ; the work is well advanced. 


Important New Developments. 


The directors further state that they have provisionally 
completed the purchase of a valuable field of ironstone, with 
two blast furnaces, at Frodingham, and, with a view of strengthen- 
ing the shipbuilding connection of the company, have arranged 
for the acquisition of an interest in the firm of Harland and Wolff, 
Limited, of Belfast. ‘‘The outlay involved in these arrange- 
ments,” it is added, ‘‘is considerable, and the sanction of the 
shareholders is required for the creation of additional capital to 
meet the expenditure necessitated by these investments, together 
with the extensions above referred to at the Atlas Works, 
ordnance factory, and shipyard. Special res lutions to carry out 
the above proposal will be submitted to the shareholders for their 
approval, and, if passed, will be confirmed at a later meeting to 
be called, of which due notice will be given. It is not proposed to 
issue at the present time the whole of the additional capital to be 
created, and due notice will be given of any amounts to be offered 
for subscription by the shareholders.” The field of ironstone and 
blast furnaces at Frodingham purchased by John Brown and Co. 
are the Trent Ironworks, locally known as Dawes’s, and situated 
in the parish of Scunthorpe. The works are stated to be the oldest 
in the Frodingham cistrict, having been bezun in 1860, the first ore 
being smelted four years later. They belonged at that time to the 
late Mr. George Dawes, of Elsecar. 


The Coal Trade. 

Steam coal is strongly called for, mostly under contracts 
ruling to the end of this month. Such surplus as remains in the 
open market fetches up to 12s. 6d. per ton, and in some instances 
even more. Hull and Grimsby receive large consignments, and 
the steam fishing fleets are taking heavy tonnages. Railway com- 
panies require prompt deliveries under contract at 8s. 6d. to 9s. 6d. 
per ton. For new contracts the price asked is 12s. per ton. Coal- 
owners are now waiting the action of the companies. Several gas 
contracts are being arranged at about 2s. 6d. per ton over last 
year’s rates. House coal is well maintained ; the demands of 
metropolitan and southern markets, as well as other districts, being 
fully up to the average. Prices show no change, Barnsley thick 
seam house coal fetching 11s, to 11s, 3d. per ton in best qualities, 
good secondary sorts making from 9s. 6d. to 10s. per ton at the 
pits, 

Small Coal and Coke. 

For coking fuel the demand was never larger than it is 
to-day. Many local colliery owners producing coke are purchas- 
ing largely in the open market to supplement their own output 
Prices of good brands of coking fue realise up to 7s. per ton at 
the pits; manufacturing fuel for engine purposes in good request 





maintained for some time. A fortmight ago the outlook was 





at from 5s, 6d. to 6s. per ton at the pits. The coke trade is as active 





as ever, and values are easily maintained, best smelting coke 
fetching 17s. to 17s. 6d. per ton; unwashed, 14s. 6d. to 15s. 6d. 
per ton at the ovens ; steel melting coke, 27s. to 28s. per ton. 


Iron and Steel. 

Iron keeps firm in this district, the Liocolnshire and 
Derbyshire makers being well sold forward, and. hematites also 
firm. Quotations, as given last week, are still maintained, viz. :— 
West Coast hematites, delivered in Sheffield and Rotherham, 92s. 
to 93s. per ton; East Coast, 88s. to 90s. per ton, the latter subject 
to 24 per cent. Lincolnshire, No. 3 foundry, 64s. 6d. per ton; 
No. 4 foundry, 62s, 6d. per ton; No. 4 forge, 61s. 6d. per ton ; 
No 5 forge, mottled, white, and basic, 65s. 6d. per ton. Derby- 
shire, No. 3 foundry, 63s. per ton; No. 4 forge, 60s. per ton. 
Bars, £8 5s. to £8 10s. per ton; sheets, £9 103. to £10 per ton. 
In the steel establishments continued activity is reported, the 
excellent demand for the higher grades of steel being a mage ag A 
feature of the situation, while other qualities are also in bris 
request. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


THE operations of speculators in Cleveland pig iron 
warrants disorganise the regular market more than ever, and quite 
counteract the improving condition of trade in all other branches 
of the industry. Legitimate traders have apparently no voice in 
the regulation of prices of Cleveland pig iron. It is, however, 
satisfactory to note that producers are very well supplied with 
orders, that exports are unprecedentedly large, and that stocks 
are decreasing at a rate which has never been exceeded. Never- 
theless there has been little buying, for when prices fluctuate 
so much consumers cannot make up their minds what todo. Early 
this week Cleveland warrants were at 50s. 04d. cash buyers, this 
showing a fall of 2s. 8d. in a week, and of 5s. 8d. in about a 
fortnight. Yet the makers are called upon to deliver more than 
they can produce, and trade all round is really good. So much so 
is this the case that within six weeks Connal’s stock of Cleveland 
pig iron was reduced 100,000 tons, and almost all trades that con- 
sume pig iron are in a prosperous and active condition. At last 
week’s close as little as 55s. 10d. cash was offered for C'eveland 
warrants, but there has been a recovery this week, so that on 
Wednesday 56s. 10$d. was done. No. 3 Cleveland G.M.B. pig 
iron, which was at 5ts. 9d. early this week, is up to 57s. 3d. per 
ton, with No. 1 at 62s. 3d.; No. 4 foundry at 57s., and No. 4 forge 
at 56s, 9d.; but the actnal state of trade justifies considerably 
better rates than these, for with the present prices of materials 
they would hardly leave a profit to the producers. 


Hematite Pig Iron. 

The situation in the East Coast hematite iron trade con- 
tinues much more satisfactory than it is in the Cleveland iron 
branch. The market is decidedly more settled, and the producers 
must be making substantial profits, which can hardly be said of 
those who turn out Cleveland pig iron, where they have to pay 
anything like current prices for materials. Hematite iron pro- 
ducers are getting 25s. per ton more for their mixed numbers than 
Cleveland makers are for their No. 3, and 10s. is the usual differ- 
ence, while within the last two years the difference has been as 
little as 4s. The operations of speculators in Cleveland warrants 
have not the slightest influence on the hematite market. Mixed 
numbers are mostly quoted this week at 82s. per ton for early 
delivery, but business has been reported at 81s. 6d. Rubio ore 1s 
quoted at 22s. 6d. per ton c.i.f. Middlesbrough, and the rate of 
freight from Bilbao to the Tees is 5s, 6d. per ton. 


Pig Iron Stock. 

The rapid depletion of the stock of Cleveland pig iron in 
Connal’s public stores continues to attract general attention, and 
is a great source of satisfaction, because the more quickly that 
stock declines the sooner will the market be freed from the dis- 
organisation which the speculators are bringing about. It is due 
to them that the prices of Cleveland iron are so unsettled. For 
the first time since March, 1905, the stock of Cleveland pig iron 
in Connal’s stores has fallen below 300,000 tons, and it has 
declined from 750,095 tons in a little over fifteen months. The 
decrease so far this month has been 33,131 tons, the quantity 
stored on 19th inst. being 289,095 tons, of which 278,048 tons were 
of No. 3 quality, 10,897 tons of No. 4 foundry, and 150 tons of 
other Cleveland pig iron not deliverable as standard. It is con- 
sidered certain that the decrease in stock will go on for some 
months yet. The orders booked will practically guarantee that, 
and the production cannot well be increased, as the supply of 
materials cannot be augmented. 


Pig Iron Exports. 

The shipments of pig iron from the Cleveland district are 
maintained at almost unprecedented figures, and if all the iron 
could be loaded as fast as itis ordered out, there would be still 
larger exports. The shipping facilities of the Tees were never so 
severely taxed as they are at present ; in fact, they are not equal 
to what is required ot them, and the delay to some of the steamers 
is leading to higher freight rates. The quantity of pig iron 
shipped this month from the Cleveland district up to 19th was 
108,278 tons, as compared with 100,115 tons last month, 86,760 tons 
in June, 1906, and 54,762 tons in June, 1905—all to 19th. Heavy 
deliveries continue to be made to the United States. 


Manufactured Iron and Steel. 

All the works are well employed, and order books are 
generally so fully filled with contracts that a slackening of opera- 
tions cannot be expected for some months. Some manufacturers 
are well sold into next year. But they are not advancing their 
quotations ; steel ship plates are at 47 10s., steel boiler plates 
£8 103., iron ship plates, £7 l5s., steel ship angles £7 2s, 6d., 
packing iron £6 lis., steel joists £7, steel sheets £8 15s., iron ship 
rivets £8 5s., steel hoops £/ 15s., steel strip £7 5s., iron bars £8— 
all less 24 per cent. f.o.t. Galvanised corrugated sheets, 24 gauge, 
in bundles, are at £13 17s. 6d., less 4 per cent. f.o.b. Heavy steel 
rails are at £6 15s., cast iron chairs £4 2s. 6d., and steel railway 
sleepers £7 2s. 6d.—all net f.o.b. 


Cargo Fleet Ironworks. 

I am informed that Mr. Charles J. Bagley has resigned 
the managing directorship of the Cargo Fleet Iron Company, 
Limited, Middlesbrough, but will remain a member of the board 
of directors of the company. He will be succeeded as managing 
director by Mr. Benjamin Talbot, of Middlesbroagh, who is 
already on the board, and who is the inventor of the steel making 
furnace, which has been adopted at these works, as well as at many 
others at home and abroad. Mr. Bagley will continue to act as 
managing director of the South Durham Steel and [ron Company, 
Limited, Stockton and West Hartlepool. 


Engineering. 

It is to be feared that the strike of engineers on the 
North-East Coast, which has been threatened for some time, will 
become a reality next week, for it has been determined to hand in 
the notices on Monday next, to take effect in a week, and the 
struggle once entered upon will be fought out with even more 
determination than was that of 1898. 


Coal and Coke. 
Not for a good many years has the coal trade been as 
brisk as it is at present, the demand on export account being very 





large ; in fact, there is some difficulty in getting plenty of 
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steamers to carry the coal oversea, even though freights have gone 
up rather sharply. On account of this dearth of steamers some of 
the collieries are not working as fully as they might. This is a 
situation which has not been experienced for a long time, for here- 
tofore, except in stormy weather, there has been a plethora of 
steamers, Fric»s of coal are very firm in all tranches except for 
best steam coal, and that is weak only for prompt. Gas, house, 
and coking cus are very firm in price for forward delivery, and 
there is an excellent inquiry for delivery over the remainder of this 
year, and indeed over the earlier months of next. Best gas coals 
are up to 14s. 9d. per ton, and seconds to 13s. 9d. f.o.b., while for 
coking coal 13s, 9d. has to be paid, and for bunkers—good Durham 
unscreened—the figure is 13s. Foundry coke is realising 24s. 
f.o.b,, and medium furnace coke 21s. delivered at the Middles- 
brough works, the latter being slightly weaker in sympathy with 
the easier prices for Cleveland pig iron. 








NOTES FROM SCOTLAND. 
(From our own Gorrespondent.) 
The New Shipbuilding Combine. 

THERE is naturally much interest felt in the Clyde regard- 
ing the proposed close business relations between the Clydebank 
firm of John Brown and Co., and Harland and Wolff, of Belfast. 
The former company proposes to acquire a substantial interest in 
the latter, and for this purpose the capital is to be very materially 
increased. It is generally held that the arrangement will contri- 
bute to the advantage of both companies, by an extension of influ- 
ence and of economy in working, and especially by enabling them 
to undertake contracts of the very largest dimensions, both for 
the home and foreign Governments and the larger passenger and 
mercantile shipping companies. Every branch of construction and 
equipment will, it is anticipated. be rendered more readily effec- 
tive to both companies by the relation in which it is proposed they 
should henceforth stand to one another. 


The Pig Iron Warrant Market. 

A drop of about 5s. a ton in Cleveland warrants in the 
course of about a couple of weeks might, in some circumstances, 
have been productive of very serious consequences to dealers and 
to the iron trade generally. It is, therefore, a fortunate circum- 
stance that the former weakness of the market, induced by the 
recent slump in stocks, compelled speculators to reduce their com- 
mitments. When the values of Cleveland warrants fell 
nearly 3s. a ton last week, therefore, there was nothing like 
panic in the market. Some buying at the close of the 
week led to an improvement of about ls. per ton, but there 
was a fresh development of weakness early this week, and 
the feeling in the market is one of uncertainty, and its 
course continues irregular. The explanation generally offered 
of the great decline in warrants is that the American demand for 
iron is practically at an end for the time; and there can be no 
doubt that the inquiry has quite recently been much reduced. At 
the same time, some merchants report that they are in receipt of 
favourable advices as to the trade of the United States, and they 
are of opinion there is so much activity remaining there that at least 
we need not pie reggae of serious competition from Americans 
in our other markets. Business has been done this week in Cleve- 
land warrants at 56s. Id. cash, 56s. 3d. for delivery in eleven days, 
56s. 34d. to 56s. 44d. one month, and 56s, three months. 


Hematite and Foundry Iron. 

There has been a steady business in hematite pig iron 
under existing contracts, but fresh buying for future delivery 
appears to be on a restricted scale. Cumberland hematite 
warrants are quoted 75s. 6d. per ton. Scotch hematite has been 
reduced Is., merchants now quoting 84s. for delivery at the 
West of Scotland steel works. There is a good demand for 
foundry iron, and fair sales have been effected for home use and 
export. The quotation of standard foundry pig iron on Glasgow 
Exchange is 55s. 9d. per ton, but Scotch makers’ quotations are 
materially higher. 


Prices of Makers’ Special Brands. 

Owing to the great weakness in the warrant market the 
cheaper kinds of Scotch makers’ iron are reduced ls. to 1s. 6d. per 
ton, but the higher special brands are unchanged. G.M.B., No.1, 
is quoted at Glasgow 74s.; No. 3, 70s.; Carnbroe, No. 1, 75s. ; 
No. 3, 71s.; Clyde, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Gartsherrie 
and Calder, Nos. 1, 79s.; Nos. 3, 74s.; Summerlee and Langloan, 
Nos. 1, 81s.; Nos. 3, 75s.; Coltness, No. 1, 90s.; No. 3, 78s.; 
Glengarnock, at Ardrossan, No. 1, 79s.; No. 3, 74s.; Eglinton, 
at Ardrossan or Troon, No. 1, 74s.; No. 3, 71s.; Dalmellington, 
at Ayr, No. 1, 77s.; No. 3, 72s.; Shotts, at Leith, No. 1, 79s.; 
No. 3, 74s.; Carron, at Grangemouth, No. 1, 82s.; No. 3, 75s. per 
ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to only 6516 tons, being 58 tons less than in the 
corresponding week of last year. The total shipments for the 
year to date amount to 195,301 tons, showing an increase of 
58,763 tons, compared with the quantity despatched in the same 
period of 1906. The arrivals of Cleveland pig iron at Grangemouth 
in the past week amounted to 11,787 tons, being 2682 tons more 
than in the corresponding week. 


The Coal Trade. 

The coal trade has shown a large amount of activity since 
last report, and the outlook seems quite satisfactory. The foreign 
demand has recently been exceptionally brisk, and shippers have 
been pressed to enter into contracts for delivery of coal well into 
next year. The past week’s shipments are exceptionally large, 
amounting to 307,175 tons, compared with 278,670 tons in the 
preceding week and 270,763 in the corresponding week of last 
year. For household use and manufacturing purposes there is a 
steady inquiry, and prices are well maintained. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 

As regards the house coal branch, this is perceptibly alter- 
ing, for though prices are tolerably firm, quantities show a falling 
off. Insteam some collieries for prompt shipment are accepting 
in certain cases a slight rebate, yet forward business\is firm, and 
given more tonnage, which has been affected by the storm, it is 
fully expected that prices will again improve. 


The Coal Trade of the Past Week. 

The total quantity of coal shipped from the Welsh ports 
during the week ending June 14th totalled 537,022 tons, an 
increase on corresponding week of last year of 225,543 tons. Out 
of this Cardiff shipped 370,218 tons of coal, 4000 coke, 12,576 fuel. 
Genoa was principal customer for coal, taking seven cargoes of 
31,300 tons. River Plate also taking seven cargoes, 26,300 tons. 
As regards coke, 2000 tons went to Port Nolloth, and 4000 tons 
patent fuel to Vera Cruz. Newport fared well, sending 80,000 
tons of coal and 5145 fuel; coal principally went to the River 
Plate, fuelto Vera Cruz. Swansea shipped 61,608 tous of coal, and 
12,400 fuel, Rouen taking no less than 17,800 tons of coal, and 
Genoa 7600 tons. A large bulk of the fuel went to Venice and 
Aryew. 





Latest Quotations in Coal at Cardiff. 

It will be seen that prices only vary slightly :—Best large 
quoted at 19s. to 19s, 3d.; best seconds, 18s. to 18s, 3d.; ordinary 
seconds, 16s. 9d. to 17s. 3d.; drys, 16s, 6d. to 16s, 9d.; best 
washed nuts, 15s. to 15s, 6d.; seconds, l4s. to 14s, 64.; best 
washed peas, ]4s. 3d. to 14s, 6d.; seconds, 13s. 3d. to 13s. 9d.; very 
best smalls, lls. 9d. to 12s.; best ordinaries, lls. to lls. 6d.; 
seconds, 10s. 3d. to 10s. 9d.; inferiors, 8s. 94. to 10s.; best 
Monmouthshire black vein, 17s. Sd. to 17s. 9d.; ordinary 
Western Valleys, 17s. to 17s. 3d.; Eastern Valleys, 15s, 6d. to 
15s. 9d. House coal: Best, 18s, 6d. to 19s. 6d.; best ordinaries, 
17s. to 17s. 6d.; No. 3 Rhondda, 203. to 20s. 6d.; brush, 16s, to 
16s. 3d.; smalls, 13s. 3d. to 13s. 6d.; No. 2 Rhondda, 14s. 3d. 
to 14s. 9d.; through, 11s. to 11s. 6d.; smalls, 10s. 3d. to 10s. 6d. 
Patent fuel, 18s. to 19s. Coke: Furnace, 20s. to 22s.; foundry, 
26s, to 27s.; special, 29s. to 31s. 


Anthracite. 

A slight easiness has been shown with large during the 
last few days, but nothing of note, and for some varieties the oid 
briskness is maintained. Latest quotations, Swansea, are: Best 
malting, 2ls.; seconds, from 20s.; big vein, 19s. 6d. to 20s.; red 
vein, 14s. to 15s.; machine made cobbles, 20s. to 20s. 6d.; nuts, 
26s. to 27s. 6d.; peas, 14s. 6d. to 15s. 6d.; rubbly culm, 8s. to 9s.; 
duff, 6s. Other quotations: Steam, 18s. to 19s.; bunkers, 12s. 6d. 
to 13s, House coal: No. 3 Rhondda, 19s, 6d. to 20s, 6d.; small, 
10s, 6d. to 12s. Patent fuel, 16s, to 17s. 6d. 


Pitwood. 

Prices are better, and 20s, 6d. ex-ship Cardiff or Newport 
may be taken as representing current quotations, There isa large 
demand for 9ft. lengths, but for 6}ft. lengths inquiry is sustained ; 
14,200 tons came in last week. 


Freights. 

The market is decidedly better all round, and there is a 
considerable demand for tonnage, more especially for prompt boats. 
As one of the leading brokers told me this week, ‘‘there is no 
necessity for us to run after the merchants with our boats just now, 
they are all running after us.” 


Iron and Steel. 

The period before the approaching summer holiday season 
is likely to be utilised by railways. I see that, in addition to the 
Great Western Railway, orders are being worked off at the mills 
in Wales for heavy rails to the orders of the Colonies and the South- 
Western Railway Company. These and for the Colonies, in sub- 
stantial quantities, give full work, and the sleeper make, especially 
for India, continues in a satisfactory state. Among the imports 
of the week have been steel billets 3000 tons from Antwerp, steel 
bars from Maryport, and pig iron from Ayr to Newport. Among 
the exports were some large totals of steel rails, giving creditabie 
testimony to the state of trade, Cardiff sending some 2000 tons of 
steel rails to Australia, with 150 tons of fish-plates and 150 tons of 
pig iron. The bulk of this went to Adelaide. Newport despatched 
about 3000 tons of steel, Bombay taking 2800 tons. Newport also 
despatched 600 tons galvanised sheets, principally to Japan, and a 
large quantity of tin-plates. The following prices ruled at Swansea 
Metal Exchange this week :—Pig iron: Bessemer mixed nambers, 
75s. 6d.; Middlesbrough, 56s. 6d.; Scotch, 64s.; Welsh hematite, 
86s. to 87s. Si and B steel bars, £6 5s. to £6 7s. 6d. 
Rails: Heavy, £6 17s. 6d.; light, £7 5s. to £7 7s. 6d. Prices 
showing improvement. Other quotations:—Lead, £22 10s.; 
copper, £98 10s.; silver, 2s. 6}$d. per oz.; spelter, £24 12s. 6d. It 
is rumoured in the Midlands that large dumping of billets may 
be expected. 





Another Railway for Newport. 

One of the interesting statements brought prominently 
forward by Mr. Macaulay at the great railway contest in connec- 
tion with the Sirhowy coalfield was the alleged need for another 
railway into Newport. This is sought to be attained by a junction 
between the Great Western and the North-Western lines. Should 
this be granted, Mr. Macaulay observed, plans would be at once 
put in hand. 


Advance in Iron Ore. 

Attention is being drawn in South and North Wales, as 
well as the North of England, to the native ore supplies, and 
where these take the form of hematite there seems a possibility 
of utilising some of the old mines. At Llantrissant, in the neigh- 
bourhood of Cardiff, where hematite ore was once worked as far 
back as the Romans, an attempt is being made to restart some 
properties. There 1s an abundance of argillaceous ore in Wales, 
once worked with cold blast, but as this contains only about 
25 per cent. to the 50 per cent. of Bilbao ores, there is not much 
likelihood of these being used at present. Latest price, Cardiff 
= Newport: Rubio, 21s, to 21s. 6d., first-class ; second, 20s. to 
20s. 6d. 


Tin-plate. 

Shipments of tin-plates exceeded the wake. The totals 
were as follows :—Brought from works, 81,382 boxes; shipped, 
86,718; stocks now remaining, 104,393 boxes. As an observer of 
the situation remarked, make and shipment are so like each other 
that any extra demand would clear the warehouses, In the 
Swansea Valley four more mills were worked last week than has 
taken place for months. It is the same at Llanelly, and at all the 
tin-plate districts busy work at fairly remunerative values is taking 
place. Home trade is very brisk, ten cargoes for Bristol from 
Newport went one day this week. The tone of the market is 
steady ; inquiry small, but position sound ; manufacturers well 
supplied with orders, and not anxious to press for increased trade. 
Latest figures: Bessemer ordinary plates, 15s. 14d.; Siemens, 
15s. 14d. to 15s. 3d.; ternes, 26s.; C.A. roofing sheets, £1ls. 10s. 
Big sheets for ——- £11 15s.; finished black 
5s. to £11 10s.; galvanised sheets 24 g., £14 2s. 6d. to 
Block tin, £189 10s. At the end of May 437 mills were 


per ton. 
plates, £11 
£14s, 5s. 
at work, or twenty-two more than in the corresponding month. 
Millmen scarce ; 800 tons of black plates left Swansea last week. 








IRON AND STEEL INSTITUTE. 


IN accordance with previous announcements, the autumn meet- 
ing of the Iron and Steel Institute will be held in Vienna on 
Monday, Tuesday, and Wednesday, September 22rd, 24th, and 
25th, 1907. An influential Reception Committee has been formed, 
with an Executive consisting of Mr. W. Kestranek, central 
director of the ‘‘ Prager Eisen Industrie Gesellschaft,” as chair- 
man, Max Ritter von Guttmann as vice-chairman, Mr. Richard 
von Schoeller as treasurer, Baron von Jiiptner. A. Ritter von 
Kerpely, Mr. F. Schuster, and Mr. Hugo von Noot as members, 
and Dr. Eugen Herz and Mr. H. von Noot, jun., as honorary 
secretaries, 

The provisional programme of the meeting is as follows:—On 
Monday, September 23rd, the President, Council, and members 
will be welcomed by the Reception Committee, by the Govern- 
ment and civic authorities, and by the President of the Society 
of Engineers and Architects, at whose a ag i or eg ol 
gasse No. 9, Vienna I.—the meeting will, by kind invitation, be 
held. A selection of papers will subsequently be read and dis- 
cussed, In the afternoon members and the ladies accompanying 
them will be taken for a drive through Vienna and in the Prater, 
visiting the Municipal Museum and the Town Hall, where they 
will be received by the Lord Mayor of Vienna, and in the even- 





ing a special performance at the Imperial Opera House will be 
arranged, 

On Tuesday, September 24th, the morning will be devoted to 
the reading and discussion of papers, and the afternoon to a visit 
to the Imperial Palace at Schinbrunn. On Wednesday, Septem- 
ber 25th, the whole day will be devoted to an excursion to tho 
Hoch-Schneeburg. Luncheon will be provided at the Hoch- 
Schneeberg Hotel, In the evening the members and ladies wiil 
be invited toa banquet at the hall of the Musical Society, At 
this, and at all the other functions, including the visit to the 
opera, the members and ladies will be the guests of the Austrian 
Ironworks. On Thursday, September 26th, will begin the excur- 
sions to the works to be visited in (a) Bohemia, (}) Styria, 
(c) Moravia and Silesia. 

Excursion A: Prager Eisen Industrie Gesellschaft and Béhmische 
Montangesellschaft—limited to 150 persons.—'The party will leave 
Vienna on September 26th by special train at about 8 a.m., 
arriving in Prague at about 3 p.m. Luncheon will be provided in 
the dining cars. The afternoon will be devoted alternatively to 
visits to objects of interest in Prague, or to a visit to the works of 
the Bihmische Montangesellschaft, at Kinigshof, In the evening 
the party will be invited to a performance at the Czechish opera. 
On Friday, September 27th, the works at Kladno will be visited, 
luncheon being provided at the Works Hotel. In the afternoon 
the party will return to Prague, where express train connections 
in all directions will be found, 

Excursion B: Alpine Montangesellschaft.—The party will leave 
Vienna by special train on Thursday, September 26th, at about 
midday for the Semmering, where they will sleep, proceeding the 
next morning to the Donawitz Works. The Erzberg iron ore 
mines and works will be visited in the afternoon, and the party 
will return to Vienna at about 10.30 p.m. 

Excursion C: Witkowitzer Gewerkschaft and Oesterrefchische 
Berg und Hutten-gesellschaft. The party will leave Vienna on 
September 26th by special train at 8 a.m. Luncheon will be 
provided in the dining cars, Witkowitz will be reached at 
12.30 p.m. The afternoon will be devoted to visiting the works, 
and dinner will be served at Witkowitz Works Hotel at 8 p.m. 
On Friday morning, September 27th, the party will leave Wit- 
kowitz at 7.50 a.m., arriving at Trzynitz at 10 a.m., when the 
electrically driven reversing rolling mill will be visited. The party 
will leave Trzynitz for Vienna at 3.10 p.m. A detailed programme 
will be paeace when the arrangements are further advanced. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Lupw. LOEWE AND Co., Limited, inform us that they have now 
ee an extensive new factory for the production of their 
D. W.M. ball bearings. 

Mr. R. O. WyYNNE-RoBERTS asks us to state that he has com- 
menced practice as a consulting engineer at 5, Victoria-street, 
Westminster, London, 8. W. 

Messrs. EVERSHED AND VIGNOLES, Limited, of Acton-lane 
Works, Chiswick, ask us to announce the appointment of Mr, F. 
T. Hanks as their agent for Newcastle-on-Tyne and district. 

On Thursday, the 20th inst., the offices of the Light Railway 
Commission were transferred from 54, Parliament-street, 8.W., to 
Scotland House, New Scotland-yard, Westminster, 8.W. 

WE regret to have to announce that Mr. Joseph Halden, the 
founder of Messrs. J. Halden and Co. in 1878, of Albert-square, 
Manchester, died on the 6th inst., in his sixty-fifth year. 

W. F. DENNIS AND Co.,, of Albert-buildings, 49, Queen Victoria- 
street, have been appointed the sole agents for the United King- 
dom and Colonies for ‘‘ Kryptol” for producing electric heat. 

Messrs. MAwDsLEY’s, Limited, Zone Works, Dursley, Glos., 
notify us that they have appointed Messrs, Pooley and Austin, 25, 
Victoria-street, 8.W., sole London agents for the sale of their 
** Zone ” dynamos and motors, 

BARFORD AND PERKINS, of Peterborough, inform us that at the 
Essex County Jubilee Show at Chelmsford last week the Society’s 
gold medal was awarded to them for their patent water ballast 
motor roller, after trials by the judges. 

JOHN BOULTING AND Sons, of 5 and 6, Upper Marylebone-street, 
W., inform us that they have opened a branch establishment of 
their business at 51, Bishopsgate-street Within, E.C., and have 
appointed Mr. William Goad as their agent. 

Tue Ivel Agricultural Motors, Limited, inform us that at the 
Essex Agricultural Association motor trials held at Chelmsford last 
week, in Class C, open to agricultural motors, the first prize—a 
gold medal—was again won by them. This is the fourth medal 
that the Ivel motor has won at the annual trials promoted by this 
Association. 

ApAMSON RaMsBoTTOM AND Co., Limited, inform us that they 
have appointed Messrs. Robinson and Jones, 21, Collingwood- 
street, escasite-on tens, their sole agents and representatives 
for the northern counties, including Northumberland, Durham, 
Westmoreland, Cumberland, and Cleveland district of Yorkshire, 
for electric and band cranes, and all kinds of electrically-driven 
lifting machinery and hanlage gears. 








Tur Light Railway Commissioners have submitted to 
the Board of Trade for confirmation the Cromarty and Dingwall 
Light Railway (Extension of Time, Deviation, and Amendment) 
Order, 1907, reviving the powers granted and extending the period 
for the compulsory — of lands and for the completion of 
the railway and works, and authorising a deviation of part of the 
railway. 

Tue Farapay Society.—An ordinary meeting will be held on 
Tuesday, June 25th, at 8 p.m., in the library of the Institution of 
Electrical Engineers, 92, Victoria-street, 5.W. The following 
papers will be read:—‘‘The Thermo-chemistry of Electrolysis in 
relation to the Hydrate Theory of Ionisation,” by W. R. Bousfield, 
M.A., K.C., and ‘T. Martin Lowry, D.Sc.; ‘‘ The Influence of Non- 
Electrolytes and Electrolytes in the Solubility of Gases in Water : 
The Question of Hydrates in Solution,” by James C. Philip ; ‘‘ The 
Dissociation of Hydrates as indicated by their Equilibrium Curves,” 
by A. Findlay, D.Se.; and ‘* Hydrates in Solution : Discussion of 
Methods proposed for determining Degree of Hydration,” by 
George Senter, Ph.D. The reading of the papers will be followed 
by a general discussion on ‘‘ Hydrates in Solution.” 


Conrracts.—Messrs. W. H. Bailey and Co., Limited, Albion 
Works, Salford, Manchester, have just received a repeat order 
from the Indian Government for one of their Davidson patent 
double-ram pumping engines, of large size, for railway water 
supply.—La Compagnie Electrique Anversoise, of Antwerp, has 
accepted, for its power station at Quai Cockerill, Antwerp, the 
tender for the coal elevating, automatic weighing, and _ conveying 

lant of Ed. Bennis and Co., Limited, and the Bolton Corporation 
i accepted the tender of the same firm for a coal and ash- 
handling plant for boiler extensions.—Newtons, Limited, of 
Tauntcn, inform us that the Blackburn Corporation have given 
them the contract for the supply of continuous-current motors for 
the ensuing twelve months.—Lobnitz and Co., Limited, Renfrew, 
have received the order for a powerful gold dredger of the latest 
design from the Incahuara Dredging Company.—The contract for 
the structural steel buildings for the gas producer and boiler houses, 
along with the coal conveyors, elevators, overhead storage bunkers, 
and accessories for the new branch of the Clarence Steel Works, 
now being erected on the Manchester Ship Canal, has been placed 
with the Gilbert Little Company, Limited, Bradford, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Silesian Iron Trade. 

THE general tone of the iron market is satisfactory and 
strong. Demand here and there has been a trifle less animated 
than formerly, and the scarcity of wagons, which is increasing 
rather than otherwise, has been the cause of delay, and even stop- 
pages, at the mills in several instances. All establishments of the 
Koaigs and Laura-Hiitte are reported in excellent occupation, and 
a satisfactory activity is sure to be maintained for months to come 
owing to numerous orders that have been secured. Official 
accounts given by the mansgers of the said works show the busi- 
ness in this and previous quarters to have improved as compared 
with the year before. 


Iron and Steel in Rheinland- Westphalia. 


A slightly weakening tone could be noticed in a few 
instances, but business on the whole is regular and Lealthy, and 
the number of orders placed, both in the raw and in the manu- 
factured iron department, is satisfactory, though not quite so large 
as was generaily anticipated. On foreign account a good 
trade is done; from America inquiries have come in for 
pig iron, semi-finished steel, and for wire. At a recent 
meeting of the wire mills the desire to form a new Convention 
was universally expressed, but as it would appear impossible to 
form that Convention by the lst of July, the prolongation of the 
present Convention for another six months was resolved upon. A 
final decision will be passed at the next meeting of the Convention. 
Export quotations for hoops have been raised M. 2-50 p.t., which 
brings them on M. 160 p.t. for 50 tons, and on M. 162-50 p.t. for 
smaller orders. Inland quotations are the same as those for export 
now. The Steel Convention reports existing orders to be about 
100,090 t. less than at this time last year. Railway material is in 
excellent demand, the orders booked being 300,000 t. heavier than 
at this time last year. The terms of delivery are very Jong. For 
light material, six to eight months are frequently being asked. 
The slow execution of orders may be accounted for by the scarcity 
in fuel as well as in raw material, but more especially by the 
constant and increasing want of wagons. Long open carriages, 
for the de'ivery of rails and girders, are particularly scarce. Ina 
period of some weeks up to 60 per cent. of the wagons required 
have been unavailable. In spite of repeated and emphatic 
requests, the Railway Administration has not taken measures 
to improve matters. At the limited stores of the works thousands 
of tons are awaiting delivery, while the complaints of inland, but 
wore especially foreign, consumers get more urgent from week to 
week. 


Varying Accounts from the Siegerland. 


From the pig iron market satisfactory reports are given, 
while a decreasing employment is noticeable at the rolling mills. 
The production of the blast furnace works is insufficient, although 
they are engaged to their fullest capacity ; foundry pig is specially 
scarce, and in other sorts of pig iron a good trade is secured for 
months tocome. The rolling mills, on the other hand, beginning 
to be rather hard up for fresh work, have been reducing quotations 
in order tosecure contracts Plates are being offered at M. 135 p.t., 
and quotations for sheets are likewise depressed, and the position 
of the rolling mills may justly be considered as unfavourable. 


Coal in Germany. 
A very strong demand is reported to come in for every 
description of fuel, both in Silesia and on the Rhenish- Westphalian 
coal market. English supplies increase rather alarmingly. 


Austria-Hungary. 

The characteristic feature of the Austro-Hungarian iron 
market is the continued scarcity in pig iron. Scrap iron, too, is 
scarce, and this has been the cause of raised quotations at a recent 
sale of scrap iron of the State Railways. Enamelled goods have 
met with an advance in price. On the Austro-Hungarian coal 
market output is considerably lower than consumption, and the 
strong demand of the sugar mills, which is now coming forward, 
wi.l only make matters worse. 


Steady Trade in Belgium. 

For some sorts of iron a slackening off in demand can be 
perceived, but the position all round is firm, and prices are well 
maintained. Especially crude iron shows a gocd deal of strength ; 
foundry pig is inclined to rise, and sells at 84f. p.t. for lots of 
49 tons, while for 499 t. lots 83f. p.t. is quoted, and lots of more 
than 500 t. realise only 82f. p.t. Semi-finished steel is stiff, and in 
active request. Export quotations for girders remain at 148-75f. 
p.t., and for home orders 167-50f. p.t. is officially quoted. Bars 
stand at 167-50f. p.t. for export, and 175f. p.t. for inland con- 
sumption ; steel bars realise 172f. for export, and 180f. p.t. for 
home consumption. A healthy sort of businsss has been done in 
rails, fresh work coming in regularly. The plate mills report 
themselves moderately occupied, and realise 173-75f. p.t. for com- 
mon plates in iron and steel, and 183-75f. p.t. for Siemens-Martin 
plates for export, while home consumers pay 185f. to 195f. p.t. 

he inland demacd for coal in Belgium is exceedingly stronz, and 
can only be covered by increasing foreign supplies. Prices for 
small coal vary between 15f , 16f., and 17f. p.t. for medium and 
best sorts. Nuts are scarce, and realise higher prices; best 
anthracite fetches up to 23f. p.t. 








F THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASsOcIATION. — This Association held a most successful summer 
meeting at Birmingham, visiting, on Thursday, June 6th, the 
works of Messrs, Willans and Robinson ; on Friday, June 7th, the 
Birmingham Small Arms Company and the Birmingham generating 
station ; on Saturday, June 8th, the Patent Shaft and Asle-tree 
Company. A paper, entitled ‘‘ The Practical Construction of a 
Marine Turbine,” was read on Friday at the Acorn Hotel, where 
pad se was quartered. The average attendaice was twenty-six 
graduates. 


Or the total number of applications made during last 
month to the Light Railway Commissioners for light railway orders 
one is for a scheme for an electric railway, and in another applica- 
tion steam or electricity is to be the motive power. The Llandudno 
and District Electric Tramway Construction Company is pro- 
moting the former scheme, which is known as the Llandudno and 
Colwyn Bay Extension No, 2, which has a mileage of one mile. 
The other scheme, in which either steam or electricity may be 
employed, is for a light railway 124 milesin length, from Barton to 
Immingham, in Lincolnshire. 


WE hear that members of the United States Geological 
Survey, who are now in San Francisco, are investigating the recent 
discoveries of platinum in several counties in California. A 
bulletin will son be issued on the tests of black sands which 
were conducted on the Pacific Coast and elsewhere more than a 
year ago. The irquiry was started originally for the purpose of 
discovering rich deposits of platinum. The investigation showed 
that there is platinum in 120 places in the United States, but that 
some of the largest and most profitable fields for commercial ex- 
ee are in Del Norte, diskiyou, and Trinity Counties, in 

alifornia. Pletinum is also found in considerable quantities in 
Plumas and Butte Counties. 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I.Mech. EL. 


When ant tion is d from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specifcation is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti t of the of the uplet 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 














STEAM ENGINES AND BOILERS. 


11,862. May 21st, 1906.—IMPROVEMENTS IN AND RELATING TO 
VaLtve Gears, Hugo Lentz, 123, Kurfurstendamm, Halensee, 
near Berlin, Germany, and Charles Bellens, 43, Rue de Chezy, 
Neuilly-sur-Seine, France.—Date under International Conven- 
tion, August 22nd, 1905, 

This invention relates to valve mechanisms of the kind in which 
the valves are actuated by a rod bearing profiled channels which 
serve as cams, and are in contact with the spindles of the valves 
during the rotation of the shaft, and it has for its object to improve 
on mechanisms of this type. There are three figures. Fig. 2isa 
cross section through the valve gear on the axis of the distributing 
shaft. The body of the valve casing comprises a passage a lateral 
to the cylinder and perpendicular to its axis. From this passage 
there are branched valve chests d directed normally to the passage, 
and arranged in pairs in aiignment one with the other. These chests 
are closed by plugs c forming a tight joint. In the passage a the 
distributing shaft is fitted. It is constituted by a shaft d of cylin- 
drical section which carries outside the passage a crank f (or a 
crank plate) provided with a crank pin g, to which the rod of the 
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valve gear, excentric-rod, or other appropriate part of the machine 
is attached. Where the passage a and the valve chests / intersect 
the distributing shaft ¢ is provided with channels i normal to the 
axis of the shaft. These channels are appropriately profiled, and 
in them the rollers j, in which the valve rods & of the valves m ter- 
minate, engage. The valve rods are guided on the one hand by 
the forks of the rollers j, and on the other hand in the caps c 
which close the valve chests. Springs x ensure the closing of the 
valves. . When the excentric of the engine imparts an oscillation 
(a movement of alternating rotation) to the crank / the distribut- 
ing shaft d participates in this movement, and causes the valves to 
act by means of the rollers bearing in the profiled channels ¢. 
V hen a roller is completely engaged in achanael the correspond- 
ing valve is closed. When it passes on to the connecting profile 
between the channel and the surface of the shaft the roller opens 
the valve, the larger opening corresponding to the running of the 
roller upon the surface of the axle itself. In order to prevent end 
motion of the axle d, it is retained in the passage a by a nut p 
screwed on a threaded extremity o of the rod.—_May 23rd, 1907. 


INTERNAL COMBUSTION ENGINES. 


June 13th, 1906.—IMPROVEMENTS IN INTERNAL COMBUS- 


13,555. 
Westinghouse-building, 


TION ENGINES, (reorge Westinghouse, 
Pittsburg, Pennsylvania, U.S.A. 
This invention relates to internal combustion engines operating 
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according to the well-known four-stroke cycle. In such engines it 
has already been proposed to increase the normal charge drawn in 
by the suction stroke of the piston by an additional combustible 
charge compressed by the crank side of tie piston on the out 
stroke of the evgine. In this invention, in addition to the usual 
cylinder and valves, a pump is fitted, which compresses at each 
alternate stroke of the engine a suitable quantity or proportion 
of gas or of the required explosive mixture, which is admitted to 





the engine cylinder through an additional admission valve after 
the ordinary or main admission valve has closed. By this means 
the quantity of the explosive mixture in the cylinder, which is 
compressed during the compression stroke, may be considerably 
increased with a consequent increase in the output of the engine 
during the power stroke. There are five figures. Fig. 1 is a 
vertical section through the cylinder. The engine piston 1, which 
is of the ordinary trunk type, is provided at its lower end with a 
larger pump piston 2, operating in a cylinder 3 co-axial with the 
main engine cylinder 4. The lower end of the engine cylinder 4 
is provided with a suitable packing ring 12 for preventing leakage 
from the eo cylinder 3 around the engine piston 1. e usual 
mixing chamber is shown at 5, and the usual main supply and 
exhaust valves are shown at 6 and 7 respectively. Partly surround- 
ing the pump cylinder 3 is arranged a chamber 8, which on the 
one hand communicates with the mixing chamber 5 by a pipe 9 ; 
and, on the other hand, with the upper end of the pump cylinder 3 
through one or more spring back-pressure valves 10 and a corre- 
sponding port or ports 11. A separate storage reservoir 13 com- 
municates on the one hand with the upper end of the pump 
cylinder 3 through spring back-pressure valves 14 and correspond- 
ing ports 15 ; and, on the other hand, with the clearance s 16 
above the engine piston 1 through a pipe 17 and an additional 
admission valve 18, arranged in the top head of the engine 
cylinder 4. The valve 18 is normally held closed by a spring 19, 
and is opened by any suitable valve hani incidently with 
the closing of the usual main supply valve 6. The amount of 
explosive mixture admitted to the pump cylinder 3 and engine 
cylinder 4 is controlled in any well-known manner by a speed 
governor.— May 23rd, 1907. 





TURBINES. 


11,176. May 12th, 1906.—IMPROVEMENTs IN TURBINES, Gruseppe 
Giadda and Ettore Conti, trading as Gadda and Co., 21, Via 
Castiglia, Milan, Italy —Date under International Convention, 
12th May, 1905. 

This invention relates to partial reaction steam turbines, which 
work at different speeds with an almost constant degree of 
efficiency. This aim is attained by means of various groups of 
stationary guide vanes distributed over the periphery of the 
running wheels, each of which is intended for a given speed. The 
invention consists in conveniently varying the peripheral length of 
the groups of vanes and the degree of reaction which decreases 
when the turbine is running faster, as well as in varying the 
number of wheels which are acted upon by the energy stored up 
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in the steam or other elastic fluids. Such an aim is, of course, 
only attainable with partial admission turbines, wherein the guide 
vanes only extend to a comparatively small part of the whol - 
periphery of the running wheels. The drawing shows by way of 
example a turbine which may run at 1900, 1500, 1200, and 900 
revolutions with a high degree of efficiency in all cases. There are 
two figures. Fig. 1 is an end view of the turbine. Fig. 2isa 
section. T indicates the admission to the various groups of distri- 
buting or guide vanes, while U is the pipe which collects the 
exhaust steam from ooo and leads to the condenser. The turbine is 
supposed tc have six rnnning wheels abcd ¢f mounted on the same 
shaft, the distance between the wheels c and d, d and ¢, e and f, 
being greater than that between the wheels a and }, bandc. The 
wheel g, mounted on the same shaft, is intended for reversing the 
motion. On the periphery of the wheels are mounted a number 
of groups of guide vanes, equalling the number of speeds to be 
attained under good conditions of efficiency. These groups are 
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four in number, ABCD. The first group A consists of the nozzle 
prectding the first sunning wheel a and two other sets of guiding 
vanes, viz., one between the wheel a and the wheel b, and the other 
between the wheel / and the wheelc. The second group B includes, 
besides the first nozzle, three d-stributing wheels or sets of guiding 
vanes, viz, one between a and 4, one between } and c, and one 
between c and d. The third group C includes, besides the first 
nozzle, four distributing wheels, and so on. When the steam or 
other fluid is let in through the distributing groups A, it escapes 
in the interval between the third running wheel ¢ and the fourth 
running wheel d, and is directed to the condenser by means of the 
deviating baffle platep. In this case the ste:m does not act on the 
remainder of the running wheels, which revolve within a space 
communicating with the condenser and, therefore, absorb a very 
slight power. In this case the speed of the turbine co: responding 
to the highest degree of efficiency will be the greatest. If, on the 
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contrary, the steam shou'd be caused to enter the group B of dis- 
tributing wheels, it would escape in the interval between the fourth 
wheel d and the fifth wheel e. and the speed corresponding to the 
highest degree of efficiency would be somewhat smaller than in the 
former case, the same decreasing with the increase in the number 
of wheels which run under steam. ‘Phe angle taken up on the 
periphery of the turbine by the single groups of distributing or 
guide wheels is, of course, greater for the guide wheels correspond- 
ing to the maximum speed, while it decreases with the decrease of 
the turbine speed from A towards B, from B towards C, and so on. 
The angles of inlet and outlet of the steam vary, of course, for the 
vanes of the various distributing groups so as to be proportioned 
to the speed of the running wheels.— May 23rd, 1907. 


11,405. May 15th, 1906.—ImPROVEMENTS IN TURBINES FOR Ex- 
PANSIBLE FLUuIDs, Messrs. Belliss and Morcom, Limited, and 
Alexander Jude, Ledsam-street Works, Birmingham. 

This invention relates to turbines for expansible fluids, the 
principal feature of which is the employment of improved cun- 
structions and arrangements for obtaining a balance of the fiuid- 
pressure forces on the rotor in the direction of its axis of revolution, 
the rotor being entirely or partially of drum formation. There 
are ten figures. Fig. 1 is a longitudinal section of a turbine of 
the “‘in at end-out at middle” type, with inactive flow within the 
rotor and with the disc-drum combination, and containing also the 
device for making the pressure at both ends of the stator casing 
equal, the pressure at those ends being arranged to approximate 
to that of the atmosphere. The fluid is admitted through the 
branch a to nozzles which direct it to impinge on vanes secured to 

a disc wheel 6. Two sets of vanes on the wheel } are shown, with 

ntermediate guide blades secured to the stator, whereby the very 

considerable kinetic energy of the fluid derived by a drop of 
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pressure of about one-half the initial pressure can be efficiently 
utilised. In this first stage of the action, the construction is such 
that the pressure in the spaces c and d on the two sides of the disc 
wheel } is the same. From d the fluid flows past a series of vanes 
secured to the portion ¢ of the rotor drum, which vanes are alter- 
nated with guide blades or nozzles with partial admission .which 
are secured to the stator. At there will be a reduced pressure, 
and the expanded fluid will be caused to flow past. another alter- 
nated series of nozzles and vanes, the latter being secured to a 
portion g of the rotordrum. On arriving at / the fluid will have 
fallen to a still lower pressure, and will then be conducted through 
the interior of the portion ¢ of the rotor drum past helically-shaped 
webs formed in rings j and &, which support the portion ¢ of the 
rotor drum. The flow through i will be inactive as far as the 
production of mechanical energy is concerned. On emerging from 
2 into the space the fluid will be directed to return along the out- 
side of the drum i past a further alternated series of nozzles and 
vanes, at the end of which it will enter a space x divested as fully 
as possible of pressure and velocity head. In the spaces h and n 
there will be a difference of pressure which will tend to cause a 
eakage of fluid past the neck of the relatively small external 
diameter of the rotor and the aperture formed in the separating 
diaphragm o. A condenser is employed, and by the adoption of 
suitable proportions it will be possible with this direction of flow 
along drum rotors on the *‘ to-and-fro ” system to obtain an approxi- 
mate longitudinal balance of the fluid forces on the rotor, and at 
the same time to maintain in the space m a pressure nearly equal 
to that of the atmosphere, preferably a little in excess to avoid the 
nfiow of air past the shaft and the impairment of the vacuum in 
the condenser. 1n the space c at the other end of the stator casing, 
the fluid pressure will still be considerable, though very much less 
than the initial pressure.— May 23rd, 1907. 


ROAD MOTOR VEHICLES. 


13,040. June 5th, 1906.—MECHANISM FOR TRANSMITTING MOVE- 
MENT WITH VARIABLE SPEED, Maurice Bouchet, 22, Rue 
Alphonse de Neuville, Paris, France. 

This invention relates to mechanism for transmitting motion 
whereby a rotary movement may be transformed into a rotary 
movement of varying speed. There are three figures. Fig. 1 isa 
side view partly in section. a represents the driving shaft 
ournalled in bearings a! on the frame A, and provided at one 
end with a pulley, which may be connected with a suitable source 
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of power, and at the other end with a crank disc j. The disc j is 
connected on its outer face near the periphery by means of a ball- 
and-socket joints! toa connecting-rod/. This rod isat the other end 
loosely journalled on a shaft ¢! mounted on a lever f, fulerumed on 
the driven shaft 4. The rod d operates, by means of the connect- 
ing-rod / and ratchet mechanism 7, a pinion u gearing with 
another pinion w! fixed to the driven shaft b. The axis of the 
pinion w is carried by the lever f, which is held in position by the 
spring V1. Asecond ratchet mechanism prevents the return of 
the pinion ~ in the reverse direction. This mechanism is a detent 
ratchet mechanism permitting the pinion on the axis - to turn 
only in the same direction as it is operated by the former ratchet 
mechanism. It may consist of a piece keyed upon the axis el 
and a crown wheel carried by the rocking lever f. Under the 
action of the tangential effort on the teeth of the pinion u 





and the tension of the spring, the lever f assumes—on turning 
round the shaft b—a position of equilibrium, variable at each 
instant, which causes the head /! of the rod to approach or recede 
from the axis of the shaft a, and consequently diminishes or 
augments the amplitude of the movement of the clutch, and 
consequently the speed of rotation transmitted. If the effort to 
be transmitted reaches a predetermined value, the lever f may 
take a position in which the point sis in the geometrical axis a, 
and then the speed transmitted will become nil. By means of the 
hand wheel ., the lever fis shifted in such a manner as to reduce 
the speed, the lever resting free and operating automatically when 
the effort transmitted exceeds the value which corresponds to the 
tension thus given to the spring.— May 23rd, 1907. 


14,355. June 22nd, 1906.—IMPROVEMENTS IN THE STEERING 
APPARATUS OF Motor VEHICLES, Robert Rose, 49, Cotlands- 
road, Bournemouth, and Robert Catt, Walsford, Littledosn- 
road, Bournemouth. 

Motor vebicles are commonly steered by an irreversible arrange- 
ment comprising a steering spindle having a screw or worm 
gearing at its extremity connected to the steering wheels of the 
vehicle by rods and levers necessitating several joints, as the steer- 
ing spindle is in ordinary cases at some distance from the steering 
wheels. Any back action due to a wheel striking a stone or to any 
other cause of disturbance has to be met by the gear at the end of 
the spindle, and is transmitted through the various joints, all of 
which tend to become loose, and are sabjected to constant wear 
owing to the vibration and jarring thus caused. In this invention 
the irreversible gear is on the end of the jointed shaft, and is 
placed between the vehicle wheel and the bracket, the latter taking 
all the back thrust. There are two figures. Fig. 1 is an elevation 
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of the steering apparatus. The steering spindle A has fitted at 
the lower end bevel or other gearing B, through which a connect- 
ing shaft C is rotated to transmit the steering movement to the 
wheels. The shaft C is made in several parts, the main portion 
consisting of two pieces, one ¢ of square scction, telescoping into 
the other c! to enable the length to be adjusted, and both parts 
are connected by universal joints D to the two ead portions c? and 
c’ which are mounted in bearings carried respectively by the 
bracket E on the chassis and the bracket E! on the front wheel 
axle F. The universal joints and the adjustment permit of free 
relative movement between the axle and the chassis. The steering 
end of the coanecting shaft C acts upon the usual steering arms G, 
directly operating the wheels, the two wheels being connected 
together in the usual manner through screws H, thus placing the 
irreversible gear at the end most distant from the steering spindle. 
The bracket E! at the steering end of the connecting shaft—which 
may carry a ball bearing for the shaft—takes all the thrust due to 
any back action of the wheels through the collar ct and connecting 
piece c* of the end c* of the shaft, and the jointed shaft and the 
steering spindle are fully protected and remain quite unaffected by 
such action.— May 23rd, 1907. 


PUMPS. 


11,411. May 16th, 1906.—ImMpROVEMENTS IN RoTaRY PUMPS OR 
Compressors, Christopher J. Montgomery, Brookland, Raby 
Drive, Bromborough, and William Prescott, 18, Hackins Hey, 
Liverpool. 

This invention relates to pumps of the rotary type for forcing 
or pumping liquids, and to that type in which two piston bodies 
are employed, and revolve about an axis at variable speeds in 
different parts of each revolution, so as to move and also take up 
the variable positions in relation to each other in their rotation, 
this variable movement being effected by external driving means, 
whereby motion from a driven revolving part mounted excen- 
trically to the axis of the pump shafts is adapted to work two 
cranks or the like, one connected with one piston and the other 
connected to the other piston. There are nine figures. Fig. 1 is 
a sectional elevation; a is the cylinder of the pump, which is 
stationary, and has at one side an inlet port 4, and at the opposite 
side a similar discharge or exhaust porte. The two piston bodies 
are indicated by e and f, the part e which is shown at the top of 
the cylinder being connected with and driven by a solid central 
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shaft g, to which it is keyed, and the other part , which is shown 
at the bottom of the cylinder, being driven by a hollow concentric 
shaft 4, to which it is keyed. These two shafts have cranks upon 
their ends, through which these shafts are revolved by variable 
driving mechanism. In the action of the pump, one piston, say e, 
will be moving, when drawing in liquid, faster than the piston f, 
and by the time the piston f has closed the upper end of the port 
b, the piston face e will have about reached the furthest point from 
it, which it reaches in its stroke, and then the full volume of 
liquid will be locked in between the two pistons, At the same 
time, while drawing in this charge, the opposite radial end of the 
piston ¢ will have been gaining on and approaching the adjacent 
face or end of the piston f, and will in so doing have discharged 
the liquid lying between them into the exhaust port c, and, by the 
time the leading edge of this piston ¢ reaches the part x of the 
cylinder, it will be close to the adjacent end of the piston f, and 
at the nearest point it gets in its stroke to this piston. When 
the pistons are in this position, the other ends or faces will be 
within the upper part of the cylinder a, with the liquid enc'osed or 
locked in between them. Thus, in the forcing stroke of one 
piston, a fresh body of liquid will have been introduced behind it, 





and this body will be next forced ina similar manner by the second 
piston body.—May 23rd, 1907. 


CONVEYORS. 


14,016. June19th, 1906.—IMPROVEMENTS IN LIGHTERS OR VEssE1s 
FROM WHICH COAL AND OTHER MATERIALS ARE DISCHARGE) 
BY MEANS OF ConTINUOUS Conveyors, A. F. Smiulders, Schie- 
dam, near Rotterdam, Holland, 

In lighters or vessels from which coal and other materials, such 
as ore, are discharged by means of continuous conveyors, the coa| 
or other material is allowed to fall on to the conveyor through 
doors at opposite sides of a dee e-way or tunnel, through 
which the conveyor travels. This invention has for its objects tu 
provide means for the ready observation, bya person in attendance, 
of the openings through which material is discharged on: to the 
conveyor, and means for enabling him to very readily open and 
close the Coors. There are three figures. Fig. 1 is a transverse 
section through the channel or passage-way along which the con- 
veyor travels and receives, through doorways in the sides, the 
coal or other material from the hold. The channel A is shown 
as a tunnel passing along, through, and underneath the coal or 
other material in the hold, but it may be carried up the 
full depth of the held, and be open at the top, if desired. A 
platform B_ is constructed within the tunnel above the 
level of the door. Openings a, through which the coal is 
discharged, and openings } are left along the sides of the plat- 
form, through which a person standing upon the platform can 
readily observe any opening through which at the time coal should 
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be passing on to the en and to enable this to be more 


effectively done the space below the platform is artificially lighted. 
To facilitate the movements of the doors D, each door is held back 
against the pressure of the coal or other material by a number of 
rollers d, and its vertical edges are guided by other rollers. As a 
door is raised it passes up behind rollers d and between the other 
rollers placed in its track, higher up than the rollers which kee 
it in its place when closed. The rollers have fixed axes, and roll 
against the doors. Each door D is provided with a vertical rack E, 
with the teeth of which in succession a bar F supported by a fulcrum 
may be engaged to lift thedoor, a pivoted pawl G being employed to 
hold up the door while the bar is being engaged with a fresh tooth, or 
to hold the door for any required time in any position into which it 
may have been raised. By disengaging the pawl G from the rack E, 
the door may be allowed todrop at any moment, thereby closing with 
extreme rapidity. The door may, however, be lowered a tooth at 
a time, by the aid of the bar F if desired, in which case the paw! is 
engaged with a tooth of the rack to allow the bar to be disengaged 
from one tooth and engaged with another. The pawl G is formed 
bifurcated where it is pivotally connected with a pair of brackets 
H, which are themselves fixed to the wall of the channel A, and the 
bar F is passed through between the sides of the bifurcation for 
engagement with a tooth of the rack, and then pressed down upon 
the pivot pin A of the pawl, which thus acts as the fulcrum 
in raising or lowering a door by the aid of the bar F. If 
it is desired to drop a door, the weight is first taken by the bar F, 
and the pawl G is then pulled out chat of the rack E and held out 
while the bar is disengaged from the rack.— May 23rd, 1907. 








CATALOGUES. 


THE BARRIETT ELECTRIC MANUFACTURING CoMPANY, Cincin- 
nati, Ohio, U.S:A.—A new catalogue on direct-current motors 
and generators, including a list of ratings and weights. 

Watnopa ; built by Messrs. Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of the Union Steamship Company of 
New Zealand ; dimensions, 385ft. in length by 52ft. beam; to 
carry 7500 tons; engines, triple-expansion ; constructed by the 
builders ; trial trip, May 27th. 

FRAM, steel screw steamer ; built by the Tyne Iron Shipbuilding 
Company ; to the order of Herr H. M. Wrangell, of Haugesund, 
Norway ; dimensions, 525ft. by 47ft. by 23ft.; engines, triple- 
expansion, 23in., 38in., 62in. by 42in, stroke, pressure 160 lb.; 
constructed by the North-Eastern Marine Engineering Company ; 
launch, May 28th. 








Ir is reported that a new process for the electrical 
extraction of aluminium from blue clay has been discovered by 
which the cost of production is reduced to about one-quarter of the 
present rate. 
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